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INTRODUCTION





1. The cooperation process:
planning urban mobility in Herat

1 http://www.lages.eu
2 The new strategic Masterplan

was presented in the form of
a proposal by the workgroup
during a public meeting in
Herat on 2 July 2013 and was
officially adopted by the Min-
istry for Urban Development
on 9 November 2014 (prot.
no. 3510).

3 There are numerous articles
in the local and international
press on the subject, for ex-
ample:
http://www.bbc.co.uk/per-
sian/afghanistan/2013/08/130
828_k02-irc-staff-herat
http://www.rescue.org/news/
irc-shocked-and-saddened-
killing-five-staff-members-
afghanistan-16272
Public demonstrations were
organized in protest, such as
that of the Herati engineers in
2013, cf. http://www.bbc.
co.uk/persian/afghanistan/20
13/09/130902_userphoto_zs_
road_workers_protest_herat

The Herat Sustainable Urban Mobility Plan constitutes the first strategic sector
plan at the disposition of the Herat administration to handle the dramatic expansion
currently underway in the area. 

The Herat Sustainable Urban Mobility Plan, together with the Development Plan
for District 9 developed in parallel (cf. LaGeS, 2015), brings to an end a long period
characterized by an almost total lack of technical urban planning apparatus. It marks
an important phase in the overall scheme to restore efficient governance policies to
Herat. This scheme consists of a series of cooperation projects supported by the
Directorate General for Development Cooperation at the Italian Ministry of Foreign
Affairs.

The cooperation initiatives were launched in 2010 as part of an agreement
between the Universities of Florence and Herat, and organized by the LaGeS-Labo-
ratory of Social Geography at the University of Florence1. These initiatives have
increasingly involved local Herat authorities with expertise in urban planning, i.e. the
Ministry for Urban Development, the Department for the Urban Development of
Herat and the Municipality of Herat, culminating in the preparation of the new strate-
gic Masterplan (LaGeS, 2013)2, in whose implementation the Herat Sustainable Urban
Mobility Plan and the detailed plan for District 9 constitute the first step.

The actions put into effect through the cooperation projects have adopted the
strategies outlined below.

1. Creation of an up-to-date information base of demographic and social dynam-
ics in Herat. Because of the relatively safer conditions offered by Herat in comparison
with other provinces of Afghanistan, the city, even in the Taleban era, underwent dra-
matic expansion which continued at an accelerated rate in the years to follow. When
the Taleban regime fell, the country was deeply transformed but difficult to fathom.
Apart from the problem of rebuilding public structures for managing the most diverse
aspects of civil life (Loda and Hinz, 2008) there was an almost total lack of data. The
creation of an up-to-date database relating to the principal demographic and social
dynamics of the urban area was, therefore, singled taking place (cf. LaGeS, 2011). 

2. Creation of training activities and transfer of knowledge in order to ensure that
essential technical skills are locally available to manage ongoing transformation
processes. The administrative structures responsible for managing the territory were
fragmentary due to prolonged fighting and to the strategy, adopted in the Taleban
period, of physically eliminating technical personnel (especially engineers)3. This
resulted in the dangerous erosion of the human resources necessary not only for man-
aging changes, but also for understanding the implications of these changes for the
future of the city. Numerous training and knowledge transfer activities were dedicated
to rebuilding this human capital in the period 2010-2015. 

3. Creation of effective technical planning instruments. The only point of refer-
ence for administrative action to deal with the city’s profound physical and organiza-
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4 Reflections on the politico-
strategic strengths of devel-
opment cooperation are at
the centre of post-develop-
ment studies. For an over -
view of the debate on these
themes see Minoia (2009 and
2015).

5 Cf. Minoia (2015).

tional transformation was an old Masterplan drawn up at central level (by the Ministry
for Urban Development of Kabul) in 1963. It therefore became a priority to create
urban planning instruments based on a new understanding of the area, and to inter-
pret current dynamics within an overall vision not only of available and potential
resources, but also of critical issues. This aim was achieved in 2013 with the creation
of the new strategic Masterplan of Herat.

Finally, in order to rebuild the administrative structures, we needed to transform
our strategic vision into a definition of the instruments to be used. It was decided to
complete this stage with the drawing up of an urban mobility plan and an initial dis-
trict development plan as a pilot for the other districts of the urban area. 

The strategies briefly outlined here are the result of a specific approach to coop-
eration.

The rationale behind development cooperation policies, as well as their mecha-
nisms and outcomes, has been the subject of wide critical debate. In recent years
numerous studies have shed light on the instrumental nature of projects based on an
idea of cooperation as a non-opportunistic gift made in a humanitarian spirit. Such stu-
dies highlight instead the political importance of such projects in broad terms and,
often, the power relations within which they function4. 

As an alternative to the classical model, which tends to converge with a neo-lib-
eral view of development focusing on technical aspects, we came up with an
approach in which cooperation becomes a means to general social development,
through the strengthening of institutions and grassroots democracy. In the new
paradigm, importance is given to participative practices to facilitate a deeper under-
standing of the place, its internal dynamics and workings and finally, a process of vir-
tuous change. 

In this regard, cooperation can be qualified according to three focal points:
extent of knowledge of the local context, the organization of participation opportu-
nities, and the cultural models adopted as a benchmark for action. The following is a
brief account of how these were tackled in our cooperation with the city of Herat.

1.1 EXTENT OF KNOWLEDGE OF THE LOCAL CONTEXT

Many projects pay only cursory attention to this aspect5, whereas in our case it con-
stituted a significant part of the whole project. 

Our approach was based both on geo-anthropological and socio-geographical
perspectives. The former involved repeated and extended annual visits by the LaGeS
team from 2003 onwards. In this way we were able to gain thorough and on-hands
experience of the place itself and to weave a close network of relationships with peo-
ple from different groups and social classes (based on income, gender, level of edu-
cation, family history etc.). 

Participant observation allowed us a first-hand, multifarious experience of
local life, ranging from the routine of family life to community celebrations such as
weddings, funerals, the rituals of Ramadan and the Nowruz celebrations. The
wealth of observations, impressions and knowledge acquired – reported in a field
diary and integrated with focus groups and open and semi-structured interviews –
provided us with an essential point of reference, and useful benchmarks for all
the projects. 

INTRODUCTION
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6 The last census was carried
out in 1979.

7 For detailed information on
methods and outcomes of the
surveys cited hereafter see
LaGeS (2013).

8 For an idea of development
as a complex process inher-
ent to the local context see
Holmén (2015); from this vi-
sion it follows that the role of
cooperation is the facilitation
of the process through a ho-
listic approach (not extem-
poraneous) to the local sys-
tem.

Photo 1.1, 1.2 Household
Survey.

Our study of the local context was also broadened through a series of socio-geo-
graphical analyses, with the aim of producing quantitative data on critical aspects for
which there previously existed no statistical information. The turmoil in Afghanistan
from the end of the 1970s had in fact drastically reduced the margins of manoeuvre
for research, leading to a grave lack of reliable data on fundamental aspects of the life
of the country, starting with the demographic weight of the city and its districts6. Our
aim was to contribute to fill these gaps in our knowledge, through specific surveys
and research on the following aspects7.

Firstly, we conducted an analysis on land use in the Herat urban area through
satellite image interpretation, thus producing a digital map of the city updated to
2011.

A large sample study was conducted on the conditions of family life (cf. Photo 1.1
and 1.2). The survey, carried out between October 2010 and February 2011, involved
a random sample of 3,083 households, totalling 22,102 individuals (51.3% males,
48.7% females) in an area of around 56.5 km2. During the survey, data were collected
on the composition of the households, socio-economic conditions and living condi-
tions, as well as on the availability of services and the degree of satisfaction with place
of residence. 

A survey was conducted on the size and conditions of property. This survey, car-
ried out between October 2011 and January 2012, involved a sample of 3,663 build-
ings. The exact position of each building was calculated by GPS, a form was compiled
on the main technical features, and photographs were taken. A form was also com-
piled for each building containing detailed information on the features of a dwelling
considered to be representative of those in the building. All the data collected were
organized in a georeferenced database.

A demographic development model was produced which allowed us to predict
the population of the city and of each of its twelve districts until 2051.

As regards mobility, a systematic series of surveys was conducted, as illustrated
in Section 2.

The creation of this knowledge base demanded continual hard work from all
involved. The results, however, were extraordinary. Moreover, the knowledge base
triggered an interesting mechanism of self-reflection among our local counter-
parts. The action was no longer thought of as a one-off event, but was seen instead
as a facilitating factor in a virtuous development process involving the local com-
munity8. 

THE COOPERATION PROCESS
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9 Criticism is directed above all
at the custom of involving lo-
cals only in manual jobs such
as collecting data, cf. Minoia
(2015).

10 For information see.
http://www.lages.eu/eng/pag
es/MasterUrbanAnalysisEn-
gLuglio2014.pdf

1.2 PARTICIPATION OPPORTUNITIES

The second point to consider in qualifying the philosophy behind a cooperation proj-
ect regards the intensity and type of task involving the local counterpart. Dependent
upon this point are the opportunities for the counterpart to take ownership of the
technical content of the project and above all, the knowhow behind it. This in turn
affects the sustainability of the project, i.e. the ability of the local counterpart to be
able to independently reproduce content and knowhow in the future. 

It is on this point that classical models often fail to deliver9. The participatory
approach is more promising in terms of activating sustainable projects in the medium-
long term. They allow the counterpart to be systematically involved in the action so
that the achievement of technical goals is not just an objective in itself, but is also the
means by which the principal goal, i.e. the strengthening of local institutions, is
achieved.

Our experience of cooperation in Herat can certainly be termed participatory in
that it aimed to increase and improve the active participation of our local counter-
parts. By these we mean both the institutions directly or indirectly involved in urban
planning (technical staff of competent departments, university teachers and stu-
dents) as well as a wider public of stakeholders and civil society. 

This involvement took various forms. As regards urban planning personnel, there
were three main ways, each with a different duration and degree of complexity. The
most demanding was the actual training, which was achieved by facilitating the par-
ticipation of 18 students (including 4 women) in the 2012 and 2013 editions of Mas-
ter in Urban Analysis and Management at the University of Florence (cf. Photo
1.3., 1.4. 1.5)10. This training course allowed us to form a small group of supervisors
with sufficient skills to tackle the roles assigned to them. Above all, however, it
established a close and ongoing dialogue between participants and teachers and
between the participants themselves with regard to the development of the Herat
area. This contributed indirectly, on a trickle-down basis, to raised awareness of
these themes among wider sections of the population. A significant consequence
was the decision by the University of Herat to launch their first degree course in
Urban Planning (second in the country) in 2014, and to include in the teaching staff
numerous participants who had obtained their diploma in Florence. 

The involvement of technical supervisors and university personnel was achieved
through regular meetings during which the data emerging from the surveys were inter-

INTRODUCTION

14

Photo 1.3, 1.4  Master in Urban
Analysis and Management at
Florence University.



Photo 1.5  Master in Urban
Analysis and Management at
Florence University.

Photo 1.6, 1.7, 1.8  Workshop at
LaGeS/Florence University.

preted, possible developments discussed and project proposals evaluated. This method,
which was extremely effective from a training perspective, had already been experi-
mented in the preparation of the Masterplan, but took on particular importance in the
preparation of the Herat Sustainable Urban Mobility Plan (and of the pilot Develpment
Plan for District 9). Three workshops were organized, involving a total of 16 people com-
prising technical supervisors and university personnel (cf. Photo 1.6, 1.7, 1.8). 

Finally, a larger group of people (including a number of students from the Fac-
ulty of Engineering at the University of Herat) took an active part in the project,
though in the less demanding role of data collection.

Here a separate mention should be made of the initiatives for stakeholders and
civil society. Despite restrictions caused by the low level of security in the country,
efforts were made to maximize the occasions for informing and listening to citizens,
since it was recognized that their participation was an essential condition for the
plans to be accepted and actually implemented. Increasing citizen participation in
decision-making processes regarding the running of the city is also an objective of
Afghan urban development policies (Popal, 2014, in particular chap. 3.5).

By revisiting methods previously used with positive results in the preparation of the
Masterplan, whose main themes were discussed in a crowded public meeting11, the aim
was not only to take advantage of all the possibilities offered by the local media, press
and TV of Herat, but also to create opportunities for public debate in their presence. 

As regards the Herat Sustainable Urban Mobility Plan, a public meeting was
organized to illustrate the contents at the halfway stage of its conception. The meet-

THE COOPERATION PROCESS
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Scenario 2030’, was held at
the Herat Conference Hall on
2 October 2012. 



12 Following representatives
took part in the meeting: the
Herat Mayor, Districts May-
ors, the Director of Herat Na-
tional Environmental Protec-
tion Agency, the Deputy of
Herat University Chancellor,
the Director of Herat Trans-
portation Department, a rep-
resentative of Meli Bus De-
partment, a representative of
Private urban Transportation
Union/Coaches, a representa-
tive of Taxi Union, a repre-
sentative of Freight Trans-
portation Union, the Director
of Public Transportation Ter-
minals, the Director of Herat
Urban Development Depart-
ment, Municipality District’s
Engineers, a representative of
districts development Shura,
a representative of Gozars
Elders, a representative of
Welayat Office, representa-
tives of the Herat Department
of Urban Development. 

13 For a recent example cf.
Leslie (2015). 
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Photo 1.9, 1.10 Meeting with
stakeholders; Herat Municipality
Conference Hall 18 April 2015.

Photo 1.11 Conference “Firenze
– Herat”, University of Florence,
23 April 2015.

ing, coordinated by eng. Feridun Sarwary, was held on 18 April 2015 in the Herat
Municipality Conference Hall (cf. Photo 1.9., 1.10)12.

The Plan was also discussed at a conference held on 23 April 2015 at the Uni-
versity of Florence, attended by a numerous delegation from Herat, including rep-
resentatives of all the main local institutions involved in the Plan (Municipality,
HUDAD, University) (cf. Photo 1.11). The conference offered opportunities for
discussion not only of technical aspects but, above all, on the basic choices which
would inform the Plan, particularly in relation to the themes of environmental sus-
tainability and social inclusion. From this point of view the interpersonal relation-
ships triggered by the Florence-Herat cooperation tend to mitigate the pessimistic
view expressed by some international development workers regarding the possibil-
ity to achieve sufficiently effective and transparent governance of urban develop-
ment13.



14 In particular one thinks of the
historiographic debate on the
role of colonial powers and
particularly Great Britain in
destabilizing the Afghan
monarchy (Ahmed-Ghosh,
2003; Barfield, 2010), and of
the economic-political debate
on the theme of moderniza-
tion, development (or post-
development). For a summa-
ry see Sidaway (2007).

15 A practical approach to this
theme can be found in the
plentiful grey literature on the
condition of Afghan women
produced by various interna-
tional organizations and co-
operation agencies. Of partic-
ular interest: Norwegian
Agency (2011), Echavez
(2012) and Ganesh (2013).

16 For example Chambers
(2010).

17 The first book specifically ad-
dressing this theme is Grieco
et al. (1989).

18 In particular, mobility surveys
focusing on journey-to-work
travel proved to be inadequate
when women’s daily lives in-
volved more diversified activ-
ities and journeys (Law,
1999).

19 On the question of gender in
Afghanistan and in Islamic
countries in general, there is a
great deal of literature, focus-
ing largely on the diatribe be-
tween cultural relativism and
universalism. For a summary
of the two positions see re-
spectively Abu Lughod (2002)
and Moghadam (2002); for a
clear summary see also Win-
ter (2006).

20 On the one hand, condemna-
tion of the presumed oppres-
sion of women – typically sym-
bolized, in Western eyes, by
the burqa – has supplied an ar-
gument for those seeking to
garner approval for military in-
tervention and to mount sce-
narios shaped by the clash be-
tween the West and Islam
(Strick van Linschoten, Kühn,
2012, p. 171). On the other, re-
calling ‘colonialist feminism’
and fearing the neo-imperial-
ist aim of Western power, the
more conservative forces have
constructed an effective alibi
for perpetuating a dissymme-
try of powers between gen-
ders which is unpopular with
a not irrelevant part of the lo-
cal population (Spivak, 1999,
p. 284).

1.3 CULTURAL MODELS: MOBILITY AND QUESTIONS OF GENDER

The third focal point to be considered in rating the underlying philosophy of a coop-
eration project regards the cultural models used as a reference. 

With regard to this point, the debate on cooperation becomes particularly heated
because of its many historico-political14 and practical implications15, leading to harsh
criticism of the classical forms of development cooperation.

One of the main objections to the traditional approach is its tendency to project
Western models onto the area of the project, thus facilitating progressive cultural
assimilation and denying equal dignity to the local cultural context (top down
approach). Such critical voices16 take on a cultural otherness as a value in itself and as
a prerequisite of the cooperative relationship, tending to foster procedures which give
voice and form to such diversity (bottom up approach). However, the bottom-up
approach does not entirely exclude external input, and may even benefit from it. Thus
these two approaches, here ideal-typically contrasted, can complement each other.
The shift of the pluralistic approach from ideal theory to practical application is not,
however, an easy one, particularly in a case such as this one where the objective of
the cooperative relationship is town planning, i.e. affecting the fabric of daily life as
well as the system of relationships in the entire community.

In this case the outcomes of the project rely on the ability of collaborators to
grasp the specifics of the local cultural and to avoid the naïve dichotomy of Western
versus local model. It is in this way that they can best deal with a local system which
is undergoing inevitable changes, and therefore also with its different component
parts and the role that these parts play in the dynamics of transformation. It is also
essential to acquire sufficient awareness of how these dynamics are projected spa-
tially, and how taking action on the urban fabric and layout can change the function-
ality of the existing ‘order’, thus accelerating or slowing change.

As an example I would like to illustrate how the Herat Sustainable Urban Mobil-
ity Plan dealt with the delicate issue of gender.

Gender is not an issue which generally comes to the fore in planning mobility and
traffic17. However, in recent years more attention has been paid to the question
because of the differences – not only quantitative but also structural – between gen-
ders. In order to analyse these differences we need to reassess traditional research
approaches18.

In Afghanistan this ground is particularly delicate both because of the extraor-
dinary quantity of implications at the most diverse levels of social organization19,
and because it has assumed a highly symbolic value in the geo-political battle on a
global level and in local politics, polarizing the debate and the frequent recourse to
instrumental arguments on both sides20.

Aware of the importance of the subject, particularly in the eyes of the Western
public but also of its extreme delicacy in our relationship with local interlocutors, it
was decided not to tackle the issue abstractedly and on questions of principle but
indirectly, beginning with practical problems arising during the planning process. 

In order to build a knowledge base on the subject, we began by collecting data on
mobility and distinguishing it by gender. The lack of this kind of data is, in fact, a seri-
ous obstacle to an understanding of mobility choices at an international level
(Duchène, 2011, p. 9).

An analysis of the data immediately highlighted a wide quantitative variance

THE COOPERATION PROCESS
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21 Mobility is now considered
the fourth condition of social
integration, after accommo-
dation, health and education
(cf. Le Breton, 2005). Field-
work has demonstrated that
mobility is an essential factor
in the development and
maintenance of social rela-
tions: ‘Access to social capi-
tal networks requires mobil-
ity, and transport is the
agency by which social capi-
tal networks are supported.
Mobility is essential to the
sustainability of social net-
works’ (Bradbury, 2006, p. 1.

22 As regards, in general, par-
ticipant observation, see the
first part of this section. As
regards other survey activi-
ties, the theme of mobility
was dealt with in two focus
groups, one which took place
in Florence in February 2013
with the participants in the
Master in Urban Analysis
and Management, another
in Herat during the summer
of 2014 with a group of
women aged between 15 and
38.

23 This is what emerges from an
empirical study conducted
on a group of women who
took part in microcredit pro-
grammes, cf. Kabeer et al
(2011).

and a structural difference between female and male mobility. The sample survey con-
ducted on more than 22,000 people shows that the female population’s demand for
mobility is much lower than that of the male population and that it drastically
decreases after school age (cf. Fig. 6.2), that on average women cover less ground
(with the exception of journeys on foot, cf. Fig. 1.1), and that they figure almost
exclusively as passengers. 

Not unlike other underdeveloped countries (Riverson et al., 2005), this structure
reflects a difference in the social roles of the sexes and a different degree of involve-
ment in paid work. Nevertheless, in the case of Herat the variance in mobility
between the sexes is wide enough to suggest grave implications in terms of reduced
access to urban resources.

Given that, as amply demonstrated in the literature, reduced mobility and
reduced use of transport are reflected in limited access to services (markedly edu-
cation and health services) and greater social isolation21, the Herat data induced us to
identify in this point one of the critical issues that needed to be tackled. Support for
the female mobility demand became a necessary action for increasing social inclusion
through the urban mobility system, which constitutes one of the strategic aims of the
urban Mobility Plan (cf. Section 14 for organization of plan action and Section 18 for
the actions proposed).

The definition of the action guidelines required, however, a thorough under-
standing of this phenomenon. An analysis of only quantitative data, while essential in
delineating the presence of women in mobility flows, did not allow us to observe
potential demand, i.e. the needs and motivations of women who do not participate in
the process. To shed light on these aspects, it was decided to use data collected
through qualitative survey techniques (participant observation and focus groups22),
and to use, as a point of reference and as a guideline for the Plan, the perception of
the female population and the needs they expressed. 

As can be expected, the reduced mobility of the female population, and in par-
ticular the drop in numbers for non-school-age groups is explained by the low num-
bers of women in the work force. This, as was amply demonstrated by the qualitative
surveys, derives in turn from the fact that women identify themselves above all in
relation to the household, in their role as mothers and wives23.
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Fig. 1.1 Average distance
travelled according to gender
(source: author’s processing)



24 Similarly to nearby Iran, the
female population of Herat
still enjoy very favourable
conditions with regard to ed-
ucation, since they represent
slightly less than 50% of all
school-goers, compared to an
average of 39% in
Afghanistan in general (Lo-
da, 2015). 

25 According to Afsaneh Naj-
mamadi, cited in Kakar
(2004, p. 6), the anthropo-
logical phrase ‘homo-social’
adequately expresses the
separateness of male and fe-
male worlds in Afghanistan,
i.e. the custom of men and
women to work and socialize
almost exclusively with the
same gender.

26 According to local customs,
women must be accompanied
outside the home by a male
member of the household
(‘mahram’). In some periods
of history – especially under
the Mujahideen and later the
Department for the Promo-
tion of Virtue and Prevention
of Vice established by the
Taleban regime – this custom
was enshrined in law, cf.
Ahmed-Ghosh (2003, p. 7).

From the interviews, it nevertheless emerges that, at least in part, the reduced
mobility is the consequence of objective difficulties in physically getting to work
places. The compliance of women with their cultural and social context does not, in
fact, exclude a growing demand for a better distribution of rights and responsibilities
within the family, and especially the need to handle their own money. Many women,
especially among the young population, express favourable views about the possibil-
ity of activities which could contribute to the household income, because this would
allow them the possibility of independent resources for their own daily needs as
well as those of their children. More educated women expressed clear aspirations
towards professional fulfilment. The prospect of being able to conduct a paid profes-
sional activity is, however, subordinate in all cases to type of work, which must be
compatible with the local value system. Thus they  orient themselves mainly towards
work in the fields of education or domestic economy (sewing or cooking), although
there were also references to typical male domains such as law. It emerged that an
important condition was that their journey to work should not expose them to the
risks of being on the streets for extended lengths of time. 

On the one hand, this confirms that women basically identify with a value sys-
tem which focuses on the household. On the other, new expectations of greater
economic independence and professional fulfilment are spreading, especially
amongst young people. This picture, which corresponds to what has emerged
from research conducted recently in other parts of the country (see in particular
Echavez, 2012), suggests the existence of a considerable latent demand for mobil-
ity, which will probably grow with the probable further increase in the average
level of education24.

As regards the very young, ambitions for autonomy and professional fulfilment
are often associated with the dangers and obstacles of the external environment
that can come between them and the achievement of their ambitions. External con-
ditions may impede the completion of studies, or attendance at a chosen university;
they may also prevent women from taking advantage of work opportunities which are
acceptable to them and their families.

As in many other countries in the world, a major issue is the danger of attacks or
violence, with the added factor that the mixing of genders is particularly frowned
upon in places like Afghanistan which is organized in a strictly homo-social way25.
Since it is impossible to rely on the availability of a regular chaperone (typically a
mahram26), geographical proximity, for the women of Herat, is a major condition
today for accessing their place of study or work.

These results confirm, on the one hand, that support for female mobility is cru-
cial for increasing social inclusion, while on the other hand, they demonstrate the rel-
ative narrow margins available for possible action. Considering the structural char-
acteristics of female mobility in Herat (much reduced car autonomy, no use of bicy-
cles, etc. see Sections 5 to 9), action, to be efficient, should concentrate on 1) pedes-
trian mobility 2) public transport.

While there do not seem to be particular problems regarding cultural models for
the former, some reflection is required on public transport. 

In the context described above and in the light of the needs expressed by the
female population, guaranteeing conditions of safety and gender-segregated transport
means (paradoxically, if considered in terms of the Western perspective) achieving a
socially more inclusive mobility system which ensures a more equal availability of
resources, especially for young women.
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27 For a detailed and up-to-date
review see Peters (2013).

28 The first example of this kind
was introduced in the city of
Mumbai in 1992; subse-
quently the model was adopt-
ed by other cities, including
New Delhi, Chennai, Calcut-
ta, Tokyo (from 2001), City
of Mexico, Rio de Janeiro,
Djakarta, Cairo and Kuala
Lumpur. In 2005 a similar
system was introduced on
trains on the Minsk-Moscow
line.

29 The most famous case of this
type was the ATENEA pro-
gramme in the City of Mexi-
co, which ensures dedicated
lines on the main urban
routes for the whole day.

30 This kind of measure is wide-
spread also in many Euro-
pean cities.

31 On the need to give women a
voice in the planning of mo-
bility, especially in develop-
ing countries, see Peters
(2001).

The practical form that these conditions might take depends on a series of tech-
nical evaluations and politico-cultural opportunities during detailed planning. The
solutions in use in many cities around the world offer numerous examples27, ranging
from women-only compartments in commuter and metropolitan trains and trams28, to
the introduction of special taxi services and buses29 for school and university, up to
the creation of reserved parking spaces which are well-lit and near stairs and lifts
leading to buildings30.

Within this wide spectrum, the choice of adequate measures for the Herat con-
text should be the result of an ad hoc commission to be set up at the time of imple-
menting the Plan (cf. Section 19). In compliance with the principle of inclusion and
our aim to increase the participation of women, the commission should also include
an appropriate quota of women so that this section of the population has a voice in
planning mobility31.
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2. Developing the Herat Sustainable
Urban Mobility Plan:
methodology, resources and data

1 On sustainable urban tran-
sport planning in Asia, see
for example Ieda (2010).

The processing of a sustainable urban mobility plan for the city of Herat is one of
the actions proposed by the recently approved Masterplan. The aim is to provide the
Herat Administration with an additional planning instrument which is still strategic in
nature but specific, this time, to urban transport.

As such, the scope of the Herat Sustainable Urban Mobility Plan is vast and com-
plex, involving all the geographical, economic and social aspects of the urban ecosy-
stem. As regards the latter, mobility is a manifestation of the rhythm of life and the
relationship between citizens. It is the result of the interaction between the demand
for transport – in its turn mainly determined by economic and social factors – and the
transport supply system, comprising infrastructures and services. While it is the sum
total of everything that offers the chance to move and travel, it is also an influencing
factor in shaping urban fabric itself (Neal, 2013). 

The development canons of mobility plans are not uniformly defined in inter-
national literature, and this has resulted in a wide variety of approaches. Traditional
urban transport planning techniques, based mainly on the experience of US models
and fine-tuned in the early years of motorization (Weiner, 2013), essentially adopt-
ed the ‘predict-and-provide’ approach. The aim of planning was mainly to estimate
the growth of mobility, generally through the use of mathematics models, and to
gauge the necessary expansion of infrastructures in order to cope with this growth
(Meyer and Miller, 2001). In more recent times, the attention of planners has
instead shifted to an approach based on sustainability (Böhler-Baedeker et al.,
2014). The main aim is now to create an urban transport system able to guarantee
citizens an adequate level of accessibility and social inclusion, improve the effi-
ciency and efficacy of transport, reduce its impact on the environment, improve
security and safety, enhance the quality of the urban environment and, finally,
raise the quality of life (Wefering et al., 2014). This wider approach, which is at the
basis of the current plan, shifts the focus of planning from traffic to people as ben-
eficiaries of the plan. More attention is also paid to more sustainable forms of
transport in social, economic and environmental terms: walking, biking and collec-
tive transport (UITP, 2014a). Finally, importance is given to participative plan-
ning, involving the stakeholders and the beneficiaries of the plan (Auwerx, 2011),
which in our case means the institutions, associations, financial entities and the cit-
izens of Herat. This aspect – albeit with the inevitable limitations owing to the
continuing difficult situation in Herat – has taken on particular importance in
developing this plan, both because it has forged a climate of cooperation and par-
ticipation (see Section 1), and because the sustainability of an urban transport
system must take into account the features of its economic, social and cultural con-
text1.
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2.1 SCOPE OF THE PLAN

The Herat Sustainable Urban Mobility Plan is a strategic sector plan whose aim is to
meet the mobility needs of people and businesses and to contribute to bettering the
quality of life in the city of Herat. 

In terms of sector, the plan concerns all infrastructures and all available forms of
transport, whether they be passenger or goods, motorized or non-motorized, indi-
vidual or group, public or private. It is, however, not limited to an analysis of the
mobility subsystem, but also takes into account the influence of other subsystems
such as demographic, settlement and economic, with which mobility is closely inter-
related. As regards geographical perspective, the plan concerns the urban area of
Herat contained within the municipal administrative borders, while not neglecting all
existing relations between the city and surrounding areas at a local, national and
international level.

In terms of strategy, the plan is based on a medium- to long-term vision of the
development of transport and mobility in this urban area. It is linked to, and follows
naturally on from the Herat Strategic Masterplan (LaGeS, 2013). The time period of
the Herat Sustainable Urban Mobility Plan corresponds to the second step of analysis
contained in the Herat Strategic Masterplan, from 2015 to 2021.

2.2 THE STUDY AREA2

Herat is the capital of the province of the same name, situated in the far north-west
of Afghanistan. It is the second most populated province after Kabul, located in the
far west of the country, and the second largest after Helmand in the south3. The
province of Herat (Fig. 2.1) is divided into 16 districts and borders with Iran to the
west, Turkmenistan to the north and the Afghan provinces of Badghis, Ghor and
Farah to the north-east, east and south respectively (CSO and UNPFA, 2005).
With the exception of the valley of Harirud, the territory of the province of Herat is
rugged and rather arid, with an altitude of between 900 and 1300msl; roads are
therefore curvy and there is a higher concentration of settlements in the valleys.
The population of the province is mainly distributed among rural towns; apart
from Herat, which has a population of almost 500,000 inhabitants, see Section 3, the
only real urban areas are Ghourian with 32,800 inhabitants, Kuskh with 16,200
inhabitants, Karukh with 6,500 inhabitants, Shindand with 4,800 inhabitants and
finally Obe with 3,300 inhabitants (CSO, 2014). However, contrary to other
provinces of Afghanistan, the population is not widely scattered, since of the 2,200
settlements, approximately 15% have more than 1,000 inhabitants (CSO and
UNPFA, 2005). 

At the centre of the provincial area is Herat, the second most populated city after
the capital Kabul (CSO, 2014), situated in the fertile valley of the Harirud River at an
altitude of around 922 metres above sea level (Adamec, 1975). It is surrounded by
mountain ranges which rise up in the north, west, south and east respectively, within
a radius of around 30km. The river Harirud, which rises on the west side of the Koh-
i Baba Mountains in central Afghanistan and ends in the Karakum desert of Turk-
menistan (Favre and Kamal, 2004, p. 82), runs about 5km south of the urban area.
Over the centuries the river has been the main reason for Herat’s prosperity (Malle-
son, 1880), turning it into a kind of oasis nestled by pastoral hills and steppes (Ferrier,

2 Here, as in the following
chapters of the book, for to-
ponyms and their transliter-
ation we have adopted the
appellation indicated by the
Herat Department of Urban
Development. However, the
correct designation of to-
ponyms and their conse-
quent transliteration, seems
to be a constant problem. A
British military officer trav-
elling through the province
of Badghis in late 19th centu-
ry complains: “It has been
found by experience that
even natives themselves pro-
nounce the names of places
with slight variations, and
when it comes to foreign
travelers hardly any two of
them will agree. If we con-
sider that Badkis and its en-
virons are tenanted by
Afghans, Persians, Uzbeks,
Hazaras, and Turkomans, is
it surprising that we should
hear names variously pro-
nounced?” (Yate and Lieu-
tenant, 1887, p. 283).

3 Herat Province extends to an
area of 55,868.5 km2 and its
current population is
1,816,100 inhabitants (CSO,
2014).
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1857) and still now accounting for the vast cultivated areas around and within the
urban area.

Herat’s favourable geographical position is the reason why, since ancient times,
the city has been an important gateway on the trading route between Europe and
the Middle East to the west and India and East Asia to the east4 (Franke et al.,
2012). The city has maintained this role, albeit on a smaller scale, for the flow of
goods which cross Afghanistan from Iran and Turkmenistan. Herat’s position in
the valley of Harirud is also the reason why there are many settlements around the
city. In particular, the area to the south-west of the city, corresponding to the
largest area of the Harirud valley, is dotted with villages, while in the hilly area to
the north of the city and in the eastern part of the valley they are not so numerous.
Very near the city there are several specific points of interest (Fig. 2.2), such as the
airport and the industrial area approximately 10km to the south, the Paediatric Hos-
pital around 10km to the east, and the Shaidaye park, approximately 12km east of
the city centre.

Today the municipal area stretches from east to west for around 5,866 hectares,
of which the largest part (more than 85%) is flat and the rest, on the northern mar-
gins of the city, is hilly. The municipal area is crossed by a river and three canals
which flow from the Harirud, occupying a total area of 155.91 hectares. 

As regards administration, the city is divided into 12 urban districts5 (Fig. 2.3). The
12 districts can be grouped into three families according to their characteristics (LaGeS,
2013). In the first family are the five central districts in the south-western part of the
municipal area (Districts 2, 3, 4, 7 and 10), characterized by building subsaturation and

4 Both Alexander’s Route,
from the Middle East to India
(330-323 BC) and the Silk
Routes (1200 AC) passed
through Herat.

5 Herat Municipality has re-
cently defined a new munic-
ipal area, about three times
larger than the current one
and divided into 15 districts.
Since this new administrative
division has been not offi-
cially approved by central
government, it is not taken
into account in this plan.

Fig. 2.1 The Province of Herat
(source data from AIMS, 2005;
US Geological Survey, 2013;
updated and processed by the
author)



Fig. 2.3 The Herat urban area
(data from LaGeS, 2013;
processed by the author).

Fig. 2.2 Herat’s surroundings
(source data from AIMS, 2005;
US Geological Survey, 2013;
updated and processed by the
author).
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Photo 2.1 Qal’a Ikhtiyaruddin
(photo AKTC, 2008)

Photo 2.2 Masjid Jame,
overview (photo AKTC, 2012)

Photo 2.3 The Five Minarets
seen from the road (photo G. Di
Benedetto)

an extremely high concentration of monumental or important buildings, mosques and
urban facilities. The second group is made up of three peripheral districts (Districts 1,
5 and 8) featuring widespread urbanization and important urban facilities (e.g. the Uni-
versity of Herat) but still with some room for growth. The third family consists of the
four remaining outer districts, in which the urbanization process is limited and there is
still plenty of unbuilt land. In the urban area there are some landmarks of considerable
historico-cultural value: the quadrilateral of the Old City, housing both the ancient
citadel (Qal’a Ikhtiyaruddin, Photo 2.1) and the central mosque (Masjid-e Jame, Photo
2.2), and contained in Districts 2, 7, and 10; the old village-sanctuary of Gazargah, in the
past outside the city but today part of the north-eastern part of District 8; the complex
of Mousallah and Kohandazh with the Five Minarets (Photo 2.3). 
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Fig. 2.4 The Herat main urban road network with reference street names (source: author’s processing)



Photo 2.5 The Zendeh Jan road
access to the city (photo G. Di
Benedetto)

Photo 2.4 The Safiullah Afzali
road section of the west-east
axis, north of the Old City
(right); Qal’a Ikhtiyaruddin can
be seen in the upper right side
(photo F. Sarwary).

Herat’s road system is fairly regular in the central part of the city, but becomes
irregular and disjointed towards the outskirts (see Fig. 2.4, where the reference
names of major roads are also reported). Its principal features are the cross which
divides the Old City into four quadrants, the wide boulevard (Photo 2.4) crossing the
municipal area from east to west (Zendeh Jan road, Safiullah Afzali road, Khaja Ali
Movafaq road, Ala’udin Khan road, Karokh road), the road from north to south (Islam
Qal’a – Herat / Toraghundi – Herat highways, Roodaki road, Helal-e-Ahmar road,
Ahmad Shah Baba road, Qahraman-e Milli road, Kandahar – Herat highway) and the
road which leads from the north to the centre of the Old City (Khiaban Herat road,
Mehri road). The main roads allowing access to the urban area are, starting from the
east in a clockwork direction:

– Zendeh Jan road (Photo 2.5): this road is a continuation of the main east-
west road and proceeds in a westerly direction outside the city in a fairly
straight line until it reaches the river Harirud. On crossing the river it winds
to the south then turns west again to the village of Zendeh Jan (about 50km
from Herat) and then to the city of Ghourian (around 70km from Herat).

– Islam Qal’a – Herat highway: from north-west of the urban area, this road con-
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6 In the past, several authors
have dealt with the trans-
portation planning process,
often presenting differing
and sometimes opposing
points of view. Among these,
see Hutchinson (1974), Man-
heim (1979), and Meyer and
Miller (2001). In 1995,
Alexander presented a con-
cise description of the differ-
ent approaches to the gener-
al problem of planning and
public decision-making, con-
taining a wide bibliography
with special reference to
town planning. Wachs (1985)
and Bianco (1986) contain
annotated bibliographies of
the theoretical developments
of the concept of transporta-
tion systems planning.

Photo 2.6 The Roodaki road
section, connecting Herat with
the Toraghundi – Herat highway
(photo G. Di Benedetto)

tinues north-west as far as Islam Qal’a, around 120km from Herat, and after 10
further kilometres reaches the Iran border.

– Toraghundi – Herat highway (Photo 2.6): after exiting the city to the north, this
road leads to Toraghundi which marks the border with Turkmenistan, around
120km from Herat.

– Karokh road: this is the continuation of the main east-west road. From Herat it
continues east outside the city, winding north to the city of Karokh. from
where it continues eastwards to the cities of Qal’a -i-Naw and Mazar-i-Sharif.

– Emam Shish Nur road: this section of local road leaves Herat in a south-east-
erly direction, reaching the village of Emam Shish Nur.

– Kandahar – Herat highway: this is the main road accessing Herat from the
south. The road continues south outside the city, crosses the river Harirud and
then, about 10km from the urban area, reaches the city airport and the indus-
trial park (see Sections 3 and 4). At about 40km from Herat it passes near the
village of Gozara. It then continues south, becoming a long-distance road and,
winding to the east, arrives at Kandahar from where it is possible to reach the
capital Kabul.

– Malan road: this road accesses Herat from the south and is more of a local road.
From south of Herat the road crosses the river Harirud before reaching the
area of the village of Malan.

2.3 PLANNING METHODOLOGY

The general approach of the Herat Sustainable Urban Mobility Plan is to apply the
concepts of strategic planning6 to the transport system. The organization of Herat’s
mobility and transport constitutes a great deal more than the mere drawing up of a
plan. Rather, it is an ongoing part of the decision-making process, providing planners
with useful information for understanding problems, identifying and selecting alter-
native actions, and developing successful implementation strategies. In this regard,
the planning process seeks to answer four basic questions by means of specific
strategies as outlined below (Meyer and Miller, 2001):
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Fig. 2.5 Vision establishment,
goal setting and decision
definition (source: author’s
processing)

– Where are we now? By analysing trends and conditions relating to population,
the transportation system, and the general state of the Herat area.

– Where do we want to go? By investigating major viewpoints, public outreach
results, obstacles and opportunities.

– What will guide us? By clarifying mission statements, goals, objectives, public
input, and performance measures.

– How will we get there? By designing policies and actions and implementing sin-
gle projects.

In order to achieve these results, the planning process was broken down into a
series of rational steps:

– create a vision of how the community wants to be and of how the transporta-
tion system fits into this vision;

– define the main goals that comply with this vision;
– assess future opportunities and limitations in relation to goals and desired

system performance measures; 
– identify the short- and long-term consequences – for the community and for

transport system users – of alternative choices to take advantage of these
opportunities or respond to these limitations;

– understand the types of decisions that need to be made to achieve the defined
vision and goals: strategic lines, policies (or measures) and specific actions
(Fig. 2.5);

– present this information to decision-makers in an understandable and useful
way, in order to help them establish priorities and develop an investment pro-
gramme.

From the operating point of view, the Sustainable Urban Mobility Plan of Herat
was organized into the steps shown in Fig. 2.6. 

The preparatory phase included the assessment of boundary conditions and
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Fig. 2.6 Activities for the Herat
Sustainable Urban Mobility Plan
development (source: author’s
processing).

project planning, both leading to a diagnosis of the current functioning of the Herat
mobility system. The assessment of the boundary conditions involved the descrip-
tion of the regulatory and planning framework, the identification of the key actors
and stakeholders involved in the transport system, and an analysis of the main
factors which influence mobility (demographic dynamics, economic aspects, man-
agement of the urban fabric and land use). Project planning included the definition
of the plan’s scope, the methods to be adopted, an analysis of available resources,
the planning of necessary activities with regard to the usable resources, the iden-
tification of data sources, the planning of surveys, and the definition of the main
milestones of the project. Particular care was taken with planning the involvement
of principal stakeholders, both through the participation, in all the operational
stages of the Sustainable Urban Mobility Plan, of experts belonging to the institu-
tions involved in the cooperation agreement, as well as by informing local actors
through workshops and distance communication and feedback (for further details
on participation see Section 1).

The diagnostic stage comprised analyses of the data collected and the use of
mathematical models for the simulation of transport systems as well as the use of a
SWOT analysis in order to define the problems and the opportunities emerging from
the current state.

The development phase of the Sustainable Urban Mobility Plan was conducted, as
mentioned previously, on the basis of a strategic planning approach. The first step was
to define possible development scenarios on the basis of demographic evolution and
the configuration of urban fabric, as well as projects and plans already underway and
the evolution in the transport demand emerging from the use of transport models. On
the basis of this information and in accordance with what was established in wider
terms in the Herat Strategic Masterplan (LaGeS, 2013), we created a vision of Herat
mobility and identified the objectives to pursue to achieve this vision. On the basis of
these aims, we then went on to decide on the most effective actions and to package
these actions in a number of policies for the development of the mobility system.

The planning method adopted for strategies, policies and proposed action, is

PREPARATIONS

32



Fig. 2.7 Design methodology for
determining actions (source:
author’s processing)

based on the rational actor approach to decision-making (Cascetta, 2009), which
envisages the use of mathematical models for the analysis of the current mobility sit-
uation and for the simulation of the effects of solutions in future scenarios (Fig. 2.7).
Starting with a definition of the aims and the restricting boundary conditions, the
transport system was designed on the basis of the analysis of the current situation
and through the use of a mathematical model able to replicate mobility functioning
both in its present state and in possible future versions. Once the possible develop-
ment scenarios of the endogenous variables of the transport system were defined,
possible planning actions were technically assessed and, through a comparison of
their expected results, the most effective actions were chosen.

The quantitative analysis of the data collected and the modelling of the mobility
system were fundamental in the drawing up of the Herat Sustainable Urban Mobility
Plan. On the one hand they allowed the identification of current behavioural models
and on the other, the assessment of the effect of alternative policies for the future.
Some of these activities were based on the spatial analysis conducted with the geo-
processing instruments available in the ArcGis geographic information system
(Kennedy et al., 2013). These instruments allowed us to fully exploit the informative
potential of the available data, providing as much detail as possible for the urban
space examined. The modelling of Herat’s mobility was achieved using both ad hoc
mathematical models, as well as Visum software for transport analyses, forecasts
and GIS-based data management (PTV, 2013).

After the plan adoption by the competent authorities, the next stage will be
based on the results contained in this document and will define the centres of respon-
sibility that must be involved in carrying out the action, as well as dealing with the
allocation of resources, the provision of a monitoring programme and assessment of
plan implementation.

The implementation phase of the plan must then be based on effective project
management, continual checking of the progress achieved, timely communication
with and involvement of the citizens, the checking of the impact on the mobility
system and regular updating of the plan in the future.

DEVELOPING THE HERAT SUSTAINABLE URBAN MOBILITY PLAN
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2.4 SURVEYS AND DATA

The availability of complete and reliable data on all the features of the urban mobility
system is an essential part of the development of any planning activity (Ortuzar and
Willumsen, 2011, p. 11). Events in Afghanistan’s history since the 1970s led to an
almost total lack of detailed information on the Herat urban system. This changed with
the surveys conducted to support the cooperation projects, of which one is the Sus-
tainable Urban Mobility Plan (see Section 1). The studies conducted from 2011 have
substantially filled the gap, allowing the creation of a system of analysis and modelling
on which this plan is based. The following is a brief description of the principle data
groups used for analysis and the forecasting of mobility configurations.

2.4.1 LAND USE DATA

The basis for the georeferencing of data relating to the Herat urban area was a
satellite image from 11 October 2011 taken by the Geoeye Foundation (Imagery ©
GeoEye-1; 2011; distributed by e-GEOS). Photointerpretation and digital rendering
techniques made it possible to use this image for the construction of a two-dimen-
sional digital map of Herat, around 100 km2 in size and containing information on land
use. The digital map includes both aerial elements distinguished by category of use
(blocks, main buildings, grounds, and so on), as well as linear elements (paths, roads,
river, canals), and, finally, punctual elements such as trees, road junctions and road
ends (see Section 4).

2.4.2 ROADS SURVEY

The road system was digitalized in geographic format on the basis of the satellite
image available. From 2011 on, several surveys were repeated for the road network
(see Section 5). These focused on the main characteristics of the roads, including sur-
face type, number of lanes in each direction, the existence of separate carriageways
and traffic islands, the type of road and average levels of traffic (Mohandespoor,
2013). The state of the drainage system was also studied (Ehrari, 2012), as well as the
amount of signage and type of road rules (Ayobi et al., 2012). 

2.4.3 HOUSEHOLD SURVEY

This survey was initially carried out between October 2010 and February 2011 on
a random sample of 3,083 households, totalling 22,102 individuals over a territory of
around 56.5km2 corresponding to the then municipal area. This was later integrated in
2014 by the survey of data relating to the areas subsequently included within the new
municipal boundaries, in particular the outermost territories of District 12, with an
additional sample of 411 households and 1914 individuals. The spatial sampling
structure was a grid of 1460 cells measuring 200x200m over the whole municipal area
(Fig. 2.8). The average sampling rate was 4% though this was not uniform over the
whole territory due to the conditions of safety in the places visited.

The data collected concerned household composition, socio-economic condi-
tions, living conditions, availability of services, degree of satisfaction regarding place
of residence and mobility behaviour. As regards this latter aspect, data were collect-
ed for each household on the number of vehicles owned and, for each individual, aver-
age travel frequency and a daily mobility diary (list of trips made and for each the
place of departure, destination, departure time, arrival time, type of transport, if
driver or passenger, reason).
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2.4.4 PEAK HOUR URBAN SECTIONS TRAFFIC SURVEY

In order to investigate the behaviour of traffic flows in some road sections of the
city, we carried out two video measuring campaigns. The first involved 13 road sections
of the central area of the city (Fig. 2.9) at different times during the morning (7-8am;
11-12am) and in the afternoon (3-4pm; 5-6pm) on the weekdays of January 2011
(Salehi, 2013). The second was carried out for the road sections bordering District 9 in
various afternoon hours of weekdays in the months of December 2013 and January
2014 (Areffi, 2014a). In both cases the main data emerging from the survey (number
and speed of single vehicles, type of vehicle) were used to study the relationship
between traffic flow and speed in the streets of Herat (Salehi, 2013; Areefi; 2014b).

2.4.5 PEAK HOUR BORDER CROSSING TRAFFIC SURVEY

A new campaign measured traffic flows on weekdays during the month of May
2014 by means of video films on the seven main road sections entering and leaving
the municipal area of Herat (Fig. 2.9). The survey was limited to the morning rush
hour (7-8am) and concerned types and numbers of passing vehicles and their average
speed (Sarwary, 2014).

2.4.6 DAILY BORDER CROSSING TRAFFIC SURVEY

A further traffic study was conducted in the month of October 2014 (Hamidullah
and Sarwary, 2014a). This was to count the traffic on the seven principal road sec-
tions entering and leaving the Herat municipal area (Fig. 2.9). These counts supplied

Fig. 2.8 Sampling grid for the
household survey (source:
author’s processing).



Fig. 2.9 Stations for traffic survey
(source: author’s processing).

the number of vehicles in daily transit subdivided into six periods of four hours each,
starting from 8am, and in 8 vehicle categories (trailer, kamaz, truck, bus, minibus, car,
rickshaw, motorcycle).

2.4.7 PUBLIC TRANSPORT SURVEY

A specific survey was dedicated to public transport in Herat (Owais and Nadeem,
2012), in order to identify the type of transport (bus and minibus, coach, taxi, rick-
shaw) and create a georeferenced map of bus routes and stops. The features revealed
for every line include length, number of vehicles employed, number of stops, cycle
running time, average speed, number of runs per day, peak-hour frequency, idle
time at terminus, dwelling time, fare, and average number of passengers per day. The
public transport data were subsequently updated in the first months of 2015 (Sar-
wary, 2015).

2.4.8 PARKING SURVEY

Several survey campaigns were conducted to determine how much and what
type of use was made of the areas designated for parking. An early survey was carried
out in the more central areas of the city in 2012 (Amin and Samimi, 2012), followed
by a detailed pilot survey of District 9 (Jami, 2013) and an overall survey of the
entire urban area (Jami, 2014). The latter identified a large number of characteristics
of each parking area, regarding both their features (type, type of surface, signage –
whether horizontal or vertical – geometrical measurements, vehicle capacity) as well
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as their use (owner, prices, type of use, type of vehicles, any illegal use, average daily
and rush hour occupancy rates, busiest times and, for carparks used as public trans-
port terminals, connecting destinations). All the results were recorded in georefer-
enced digital cartographical format (see Section 5).

2.4.9 FREIGHT TERMINALS SURVEY

During the second half of 2014 a survey was carried out on the areas within the
municipal boundaries of Herat which are normally used as extra urban transport
terminals for goods and passengers (Hamidullah and Sarwary, 2014b). The survey
produced a georeferenced map of the terminals. For each of these terminals we
recorded the average number of vehicles daily (by type of vehicle), the average
number of daily passengers and goods leaving and arriving and the extra urban des-
tinations of each terminal.

2.4.10 URBAN FACILITIES SURVEY

During 2013, a georeferenced survey was conducted on the principal urban
facilities in the city of Herat. The type of facilities recorded were health structures
(hospitals and clinics), education facilities (nurseries and schools), libraries, sport
structures and swimming pools, hammams and carparks. For each of the facilities,
data were recorded on the type, ownership (whether public or private), capacity (for
example, number of beds for health structures, number of classrooms for schools, sur-
face area and number of books for the libraries, surface area for the sport structures
and hammams) average daily number of users, type of user.

2.5 HERAT TRAFFIC ZONING

In transportation modelling, socio-economic variables generally refer to a set of dis-
crete geographical units called traffic analysis zones (TAZ), formally representing the
area to be studied. In simulation algorithms the zones are represented as dummy
nodes (called centroids) where trips start and finish, and the local transport system
inside each zone is represented by dummy links between the centroids and the road
junctions of the main network (Cascetta, 2009).

Since previous zoning was not available for this purpose, it was necessary to pro-
ceed to the creation of a TAZ for Herat. Several criteria were adopted to guarantee
major relevance for its use in modelling (Federal Highway Administration, 2010).
First, each traffic zone comprised connected portions of the study area which were
relatively homogeneous with respect both to their land use and mobility demand:
such homogeneity can improve the reliability of traffic modelling (Binetti and Ciani,
2002). In particular, efforts were made to make the zones as homogenous as possible
with regard to the total number of daily trips beginning and ending there. Secondly,
physical geographic separators (e.g., rivers, parks, etc.) were used as zone bound-
aries, in order to better take into account their effects in preventing connections
between adjacent areas. Furthermore, efforts were made to ensure that each zone
was as regular as possible, and that it corresponded to the natural catchment area of
the transport system. This point was pursued by ensuring that the boundaries of the
zones corresponded as closely as possible to the main road network and that in this
way the zones themselves were dominated by local-type roads. Lastly, we ensured
that zoning was compatible with the existing administrative subdivisions, which in the
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case of Herat correspond solely to the 12 urban districts7. This allowed us to combine
the features of the TAZ to attribute them to the districts, as well as to use the avail-
able data for every district and distribute them among all the TAZ contained in it. By
applying these criteria we achieved a zoning of the Herat municipal area composed of
309 TAZ (Fig. 2.10), with smaller zones in the centre of the city (and in particular in
the Old City) and larger zones which stretch towards the municipal boundaries. To
keep account of the traffic between Herat and the surrounding areas, seven external
zones were added to the urban TAZ, corresponding to seven main points of road
access to the city, each representing the unincorporated area connected to it. In
this way the total number of TAZ totalled 317.

7 From the point of view of lo-
cal administration, the area
of the districts is divided in-
to smaller portions (Gozars)
which, however, were not
compatible with the TAZ
since they did not comply
with any of the criteria men-
tioned here.

Fig. 2.10 The Traffic Analysis
Zone system developed for
Herat (source: author’s
processing)
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In drawing up any urban mobility plan it is essential to deal with a complex set of
issues which can restrict the planners’ room for manoeuvre. (Meyer and Miller,
2001). One such set of restrictions to be tackled in the development of the Herat Sus-
tainable Urban Mobility Plan related to institutional setup and administrative respon-
sibilities, as well as the laws and standards in force. Furthermore, it was vital that the
Herat urban transport plan fitted in with the national and regional strategic frame-
work at a higher level. Lastly, it was desirable to create clear roles in the entire plan-
ning process for the numerous stakeholders involved in transport and urban mobility,
so that their needs would be fully met, and their skills, influence and participation
could be drawn on in the development of the plan.

3.1 REGULATORY FRAMEWORK

The Herat Sustainable Urban Mobility Plan stems from a regulatory framework for
transport which was never completed in the long transition period that Afghanistan is
still undergoing. The many legal and administrative aspects of planning and managing
transport were only partly renewed and rationalized following the creation of the
Islamic Republic of Afghanistan and the promulgation of its constitution in 2004.
The regulatory framework, therefore, is still unfinished and is sometimes uncertain
both in legal terms and with regard to administrative responsibility.

The central government of Afghanistan is organized into various ministries
(Islamic Republic of Afghanistan, 2015). The two ministries which participate direct-
ly in planning and managing of transport in the country are the Ministry of Transport
and Civil Aviation (MoTCA) and the Ministry of Interior Affairs (MoIA). The MoTCA
is responsible for transport policy making and providing effective delivery of public
transport services to urban areas, whereas the MoIA is responsible for issuing nation-
al and international driving licences, registering vehicles, regulating transportation
vehicles, enforcing traffic law, road regulations and road construction safety (through
its Traffic Department) and for enforcing traffic laws, travel permit regulations, driv-
ing licence regulations and travel rules (through the Traffic Police). Other ministries
involved in various ways and at different levels in the transport sector include the
Ministry of Finance (MoF), specifically responsible for the management and execu-
tion of the budget, collection of taxes, organization and control of public expenditure;
the Ministry of Public Works (MoPW), responsible for rehabilitating and maintaining
regional, national and provincial highways; the Ministry of Rural Rehabilitation and
Development, involved in rural road maintenance and rehabilitation, the Ministry of
Urban Development Affairs (MUDA), responsible for planning and urban policy; the
Ministry of Commerce and Industries (MoCI), which collects transit fees and can also
charge a penalty for loads in excess of authorized limits; the Ministry of Foreign
Affairs (MoFA), which issues transit permits to foreign commercial vehicles entering

3. Strategies, policies and actors
on the mobility scene



1 The Independent Direc-
torate of Local Governance
(IDLG) was established on
30 August 2007 to manage
the subnational public sector
in Afghanistan, including
provinces, districts, villages,
and municipalities (Boex et
al., 2011).

2 With the exception of the
capital Kabul.

3 The new Municipal Law was
finalized by the Ministry of
Justice in January 2013, to-
gether with GDMA and Kab-
ul Municipality, and has been
submitted to the Minister’s
Council for further revision
and approval (IDLG, 2015).

and exiting Afghanistan, and the Ministry of Economy (MoE), which conducts base-
line studies for infrastructure projects (GAO, 2008). Some governing prerogatives
regarding the urban areas are attributed to the General Directorate of Municipal
Affairs (GDMA), the branch of the Independent Directorate of Local Governance
(IDLG)1 responsible for overseeing, managing and regulating the affairs of all munic-
ipalities of Afghanistan2. The air transport sector is regulated by the Afghanistan
Civil Aviation Authority (ACAA), an independent body recently established in accor-
dance with the newly approved Civil Aviation Law to manage the Civil Aviation Activ-
ities in the country (Ministry of Transport and Civil Aviation, 2015). Rail transport is
regulated by the Afghanistan Railway Authority (AfRA), established in the last quar-
ter of 2012 (AfRA, 2015).

As regards administration, Afghanistan is currently divided into 34 provinces,
each of which has a provincial major (governor) appointed by the Independent Direc-
torate of Local Governance of the Islamic Republic of Afghanistan and approved by the
President (Popal, 2014). Each province is responsible for economic development
strategies in its own area, and the fostering of initiatives which transform strategy into
action, as well as the coordination of the actions of the peripheral bodies of the min-
istries. The 34 provinces are divided into 374 rural districts, while the main urban
centres are recognized as municipalities and administered by a major. The municipali-
ties are provided for by article 141 of the Constitution (Islamic Republic of Afghanistan,
2004) to manage the affairs of the city. Currently, municipal administrations and mayors
receive their mandate in accordance with the Municipal Law established in 2000 during
the government of the Emirate of Afghanistan (Islamic Emirate of Afghanistan, 2000),
while awaiting approval of the new municipal law3 drafted in line with the Sub-national
Governance Policy (IDLG, 2010). According to the current municipal law, municipalities
are public legal and juristic entities whose role is to provide for the general needs of
urban populations through the functions attributed to them. In the transport sector,
such functions are limited to the building and maintenance of the roads and to the pro-
motion of the expansion of the city transport fleet. The responsibilities of the Munici-
palities complement those of the Ministries. The latter have city departments respon-
sible for delivering those services which are not within the jurisdiction of the Munici-
palities. The provincial capitals, including Herat, are then divided into urban districts
called ‘Naheeia ’, divided in turn into smaller units called ‘Gozar’. 

While there are, in Afghanistan, some laws and decrees concerning transport, the
mandates that these allow to the different government ministries are not completely
clear and distinct. Consequently, there is an overlapping of functions and jurisdiction
(Moldovan, 2007). The following are some of the main laws regarding the mobility and
transport sector (Ehrari, 2013; Popal, 2014).

– The Municipal Law of 7 October 2000 regulates the activities of the munici-
palities and their respective district branches. As regards the transport sector
the law bestows upon municipalities the responsibility of adopting measures for
the construction of roads through private investment in areas undergoing
planning, for contributing to the maintenance of roads and streets, and finally
for the expansion of the city transport fleet through the relevant ministry
department. The new municipal law, currently subject to approval, also pro-
vides for the regulation of vehicle parking, as well as the regulation for the
implementation of master plans.
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4 In this regard, the Afghanistan
National Standards Authori-
ty, entrusted with the adop-
tion of the standards in the
country, mentions the rule
‘AS 131 In use vehicle emis-
sion standards’ (MoCI, 2012).

– The Law of Vehicles Movement Management and Road Transport establishes the
general standards to which all motor vehicles are subject, both passenger and
goods but excluding government vehicles. The law concerns driver and vehicle
owner responsibilities, transport licences and the movement of vehicles out-
side Afghanistan, and defines the sanctioning authority in the event of violation. 

– The Law on Punishment of Transport Violators sets out restrictions and sanc-
tions for vehicle owners, transportation companies, groups and associations
performing transportation services for government agencies and institutions,
and for transporters of goods in Afghanistan.

– The Traffic Law of Afghanistan of 21 June 1981 aims to ensure safety and the
prevention of accidents and risk on public roads. It regulates the registration of
vehicles, driving licences, the main road circulation rules, the powers and
responsibilities of traffic police, the commercial activities of people and goods
transport, the responsibility of building and maintenance of roads in safety, the
responsibilities of damage caused on the road, insurance of motor vehicles,
sanctions for violation of road circulation rules, definition of vertical and hori-
zontal road signage as well as traffic lights. The Traffic Law is consistent with
the Vienna Convention on Road Traffic of 1968, signed also by Afghanistan.

– The Civil Aviation Law, approved in December 2012, regulates all affairs con-
cerning civil aviation in Afghanistan. As well as establishing the institution of the
Civil Aviation Authority and defining its responsibility, it sets the relevant regu-
lations for the registration of aircrafts, flight crew, aerodromes, aircraft flights,
emergency management, and air transportation rules for workers in the sector.

– The Afghanistan Railway Law is the regulation act of the national railway sec-
tor, consisting of 12 chapters and 105 clauses. It was drafted in February 2013
by the Afghanistan Railway Authority and its approval is expected in the near
future.

From the point of view of urban transport planning, Afghan legislation does not
provide for specific instruments. According to the Memorandum of Understanding
between the GDMA and the MUDA in July 2011, the MUDA is responsible for pro-
ducing master plans for the cities, while the GDMA and the municipalities contribute
to the development of the detailed plans and their implementation (Popal, 2014).
Instead, there are no specific indications regarding the responsibility of drawing up
and approving sector plans and in particular, mobility plans, unless these can be
understood as detailed plans.

One sphere which is closely related to that of transport, in particular in the
urban areas, is that of environmental quality regarding polluting emissions and the
noise produced by vehicles. In Afghanistan, protection of the environment is recog-
nized by the Constitution of 2004 and based on the Environment Law of 2007. It is
fostered by the National Environmental Protection Authority (NEPA), which has
the mandate to manage the environment and to provide the legal framework for
environmental protection in Afghanistan. NEPA is currently working on drafting Air
Pollution regulation (ADB/CAI-Asia, 2006). At time of writing, a system of rules is cur-
rently being developed for the definition of air quality and noise standards (NEPA,
2014), while emission standards regulations have not been adopted for road vehicles.
However, Euro III quality standards have already been made mandatory and only
Euro III equivalent gasoline and petrol are being imported, so that the country is now
substantially lead free (UNEP, 2015)4.
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5 The Millennium Develop-
ment Goals include: eradi-
cate extreme poverty and
hunger, achieve universal pri-
mary education, promote
gender equality and empow-
er women, reduce child mor-
tality, improve maternal
health, combat HIV/AIDS,
malaria and other diseases,
ensure environmental sus-
tainability, develop a global
partnership for development,
plus an Afghanistan-specific
goal of enhancing security
(UNDP, 2015).

Fig. 3.1 The hierarchical strategy
and planning system in
Afghanistan (author’s
processing based on
Hamidullah, 2014).

3.2 STRATEGIES AND PLANS

In Afghanistan, planning is carried out according to a hierarchy of measures (Fig. 3.1)
which range from the national strategy of the government to those of the single
ministries and government agencies and to local administrations at various levels:
from province to district, communities and municipalities (Hamidullah, 2014).

The Afghanistan National Development Strategy (ANDS) is contained in a
comprehensive package of plans. The preparation of the ANDS began only after the
adoption of the Afghanistan Constitution (2004) and the setting up of the National
Assembly of Afghanistan (2006), elected together with the President of
Afghanistan. This preparatory stage was developed by the Afghan Government in
conjunction with the United Nations Development Programme (UNDP), and lasted
from 2006 to 2007 (UNDP, 2006; 2007a; 2007b; 2008). The ANDS was finally fine-
tuned in 2008 (ANDS, 2008), fully integrated with the Millennium Development
Goals established by the United Nations and adopted by Afghanistan in 20045

(ANDS, 2014). As well as general strategies such as security, governance, rule of
law, justice and human rights, some critical cross-cutting issues such as regional
cooperation, counter-narcotics, anti-corruption, gender equality, capacity building
and environmental management as well as individual ministry and agency strate-
gies, the ANDS contains the strategies and priorities relating to 17 different sectors
of economic and social development. These are: private sector development, ener-
gy, transport, mining, education, culture, youth and media, agriculture and rural
development, public health, social protection and refugees, returnees and internally
displaced persons. Within the ANDS framework, the Ministers of the Islamic Repub-
lic of Afghanistan are responsible for the strategies and planning of their own sec-
tors. In particular, the Ministry of Transport and Civil Aviation is accountable for the
strategy and the planning of air, road and railway transport. Responsibilities for road
transport are divided between the Ministry of Transport and Civil Aviation (con-
cerned in particular with transport services and regulations), the Ministry of Public
Works and the Ministry of the Interior.

Among the programmes set up under the ANDS, the Afghanistan Resource Cor-
ridors Project (ARCP), aims to develop the Afghanistan economy by encouraging
investment in the extractive sector, including the development of mid- and long-dis-
tance transportation infrastructures (Afghan Ministry of Mines and Petroleum, 2015).
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6 Principally mineral resources
(copper, iron, barite, sulphur,
talc, chromium, magnesium,
salt, mica, marble, emeralds,
lapis lazuli, asbestos, nickel,
mercury, gold, silver, lead,
zinc, fluorspar, bauxite, beryl-
lium and lithium) and fossil
fuels (coal, oil, and gas).

The ARCP is the evolution of the previous National and Regional Resource Corridors
Program (NRRCP), established in 2012 and founded by the World Bank. It constitutes
a long-term development programme for national infrastructures in the corridors
which link the areas containing the principal resources of the country6 (NRRCP,
2011). The general objective of the ARCP is that of ‘progressing Afghanistan’s financial
independence through strategic and prioritised infrastructure development that
enables private sector investment’, and ‘connecting Afghanistan to the region and
the rest of the world’ (Shahab, 2015). The investments envisaged regard transport cor-
ridors, energy and water systems, information and telecommunications technologies
(ICT), and social infrastructure. The ARCP programme requires alignment with other
national infrastructure priority programmes: the Ministry of Public Works and the
Ministry of Transport and Civil Aviation are the main executing ministries, while the
Ministry of Mines and Petroleum supports coordination of implementation, and finally
the Ministry of Finance will facilitate its monitoring and evaluation. Currently, the
ARCP has four dimensions: (1) infrastructure, (2) livelihoods, (3) governance, and (4)
social and environmental issues. Within the first dimension, the programme aims to
build new highways and provincial roads and railways in order to leverage them for
supporting the nation’s progress (ARCP, 2014). Connected to this strategy, the
Afghanistan Railway Authority (AfRA) has developed a comprehensive Afghanistan
National Railway Plan (ANRP), aimed at establishing a national railway system by con-
structing 5,186km of new railway tracks (AfRA, 2015).

At the territorial level, the Provincial Development Plan (PDP) of the Province of
Herat is a local operational planning document prepared, as for all the provinces in
Afghanistan, under the auspices of the ANDS. It is flanked by the economic plan ‘A
Strategy for Herat’s Economic Development’ (SHED) and plans for private sector
development (PSD) drawn up on a local basis. The SHED fosters strategic invest-
ments in transportation rail, road and airport infrastructure, the completion of trans-
portation projects to eliminate bottlenecks for economic sectors, the development of
cargo airport operations, and the removal of impediments to continental transport
and trade (Herat Governor and Herat Mayor, 2011).

At a municipal level, the Herat Strategic Masterplan (HSM) was adopted by the
Ministry of Urban Development Affairs (MUDA) in late 2014 (see Section 1). The
HSM identifies strategic action in the sectors of urban planning, settlement, utilities,
facilities and transport up to 2031 (LaGeS, 2013). There are four HSM objectives
relating to the transport sector. First, the consolidation and development of Herat’s
infrastructural and organizational requisites as a key player in central Asia. Second,
the optimization of the urban transport network, both through the upgrading and cre-
ation of roads and car parks as well as through the organization and regulation of
mobility and interchange. Third, the strengthening and reorganization of collective
urban transport to ensure that it is adequate to the mobility demand of Greater
Herat in terms of quality, transport capacity and management efficiency. Finally, the
establishment of effective urban transport planning and governance through contin-
ual sustainable planning processes and the development of the managerial skills of
local authorities. For all these objectives, the HMS identified and suggested a set of
specific actions.
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3.3 KEY ACTORS AND STAKEHOLDERS

The identification of stakeholders involved in Herat’s mobility and the definition of
their respective roles in the urban ecosystem turned out to be of fundamental impor-
tance in drawing up an effective plan for the city’s transport system. Knowledge of
stakeholders in fact allowed us to identify interests, conflicts or coalitions and thus to
correctly orient analysis and planning in relation to the existing restrictions and
resources (Wefering et al., 2014). The identification of stakeholders was also indis-
pensable for participatory planning (Auwerx et al., 2011) since they were involved in
the plan’s development as described in the ‘Section 1. 

Stakeholders in the city of Herat were identified through the collaboration of the
Herat Urban Development Affairs Department and grouped according to their role in
three different categories, following criteria suggested by Buhrmann et al. (2009). A
first group is made up of primary stakeholders, i.e., those affected by the adoption of
transport measures. These include residents and visitors in general, different social
groups, economic operators, organized groups. A second category is that of the key
actors, i.e. those who can influence mobility planning and action, such as the author-
ities with political or administrative responsibility, or those possessing financial
resources or skills and expertise in the field of transport and related areas. Finally, a
third category is that of the intermediaries, i.e. those assigned to transport policies
(e.g. public infrastructure and transport managers, public administrations, police),
and engaged in the transport sector (e.g. public, goods and air transport), represen-
tatives of interested groups (e.g. associations, cooperatives, networks) and those
concerned with the promotion of transport (e.g. authorities, media). A summary of
the stakeholders identified in the Herat urban area and divided into the above-men-
tioned categories is shown in Fig. 3.2.

As regards the primary stakeholders, a first group is made up of Herat citizens
in general. They need to use the infrastructures and the transport services to con-
duct their daily activities: work, nurseries, schools and universities, errands or
shopping, access to the health facilities, as well as for social and recreational activ-
ities. As regards possible social groups it is important to bear in mind that the
majority are actually pedestrians (being disabled or having no means of transport).
Citizens who take public transport because they don’t possess vehicles can also be
counted as another group although in Herat they are not numerous given the lim-
ited choice of public transport. Other primary stakeholders are the non-residents of
the city who frequent the urban area systematically (commuters from nearby set-
tlements) or occasionally (visitors). In this regard it should be borne in mind that
the residents of the nearest communities to Herat such as some currently active
commuter associations, should also be considered as primary stakeholders. Of the
existing associations in Herat in the role of primary stakeholders, there are different
retailers’ unions, divided by category, the local business union and some local com-
munity organizations. Emergency services, firefighters and police, responsible to
the Ministries of Health and the Interior respectively, can also be seen as primary
stakeholders since they depend on the transport system to do their jobs. Other pri-
mary stakeholders are the numerous non-governmental organizations (NGOs)
based in Herat who use the transport infrastructures for providing support to peo-
ple and institutions.

The main authorities responsible for planning or implementing action with regard
to mobility in Herat are key stakeholders. Firstly, there are the central government
ministries of Afghanistan responsible for central regulation, planning and control. The
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roles of ministries involved in the mobility and transport sector are mentioned in Sec-
tion 3.1. The local key stakeholders are instead listed below.

– Herat Municipality, which in accordance with current laws is responsible for the
construction and maintenance of roads and contributes to the expansion of the
fleet of city transportation. The municipality also supports the Department of
Traffic Management of the Ministry of the Interior in regulating the traffic.

– The local headquarters of the Government Departments, which takes on the
operating role of the respective Ministries on a local basis.

– The international and foreign agencies and donors (e.g. USAID, UN-Habitat,
UNDP, foreign governments, World Bank, Asian development Bank), which
participate in different ways in planning and carrying out action on Herat’s
urban transport system.

– Universities and Educational Departments responsible to the Ministry of High-
er Education, which participate with their skills and expertise in urban and
transport planning.

– Neighbouring and upper level administrations (e.g. neighbouring rural dis-
tricts and municipalities, the Herat Province), that can influence the planning
and realization of transport actions and measures.

As regards the intermediary stakeholders who make transport policies and con-
duct transport business in the city of Herat, the principal ones are listed below.

– The Department of Traffic Management (DoTM), responsible to the Ministry of
the Interior, whose main responsibilities are to manage traffic circulation, issue
vehicle and driving permits, and install traffic signs and signals. 

– The Department of Transportation (DoT) and the Department of Urban Trans-
portation (DoUT) of the Ministry of Transport and Aviation have the responsi-

Fig. 3.2 A map of urban mobility
stakeholders in the city of Herat
(source: author’s processing).



bility of arranging all transport systems within the city and outside, concerning
freight and urban transport.

– The Traffic Police, responsible to the Ministry of Interior, are in charge of
enforcing traffic laws, travel permit regulations, driving licence regulations
and travel rules.

– The Mili Bus Department of the Ministry of Transport and Civil Aviation, pro-
vides urban transport facilities by bus.

– The Herat Presidency of Land Transport Regulation (HPoLTR), reporting to
the General Presidency of Land Transport Regulation of the Ministry of Trans-
port and Civil Aviation, which manages the collective transport run by several
drivers’ unions.

– The collective transport unions, Taxi Drivers Union and Rickshaw Drivers
Union, which provide passenger transport services within the city.

– The two freight transport unions Urban Freight Union and, Public Transport
Union that provide freight transport inside the urban area and between Herat
and the external zones respectively.

– The Municipality of Herat, which can be considered as an intermediary as
well as key stakeholder.
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4. Territorial factors affecting
mobility

Fig. 4.1 Evolution of the Herat
urban fabric in the last hundred
years (source: information from
Najimi, 1998; and satellite
imagery from different dates;
processed by the author).

Mobility, as we know, is only very rarely a primary human need, since it stems main-
ly from the necessity to conduct activities in various places in space and time (Ortuzar
and Willumsen, 2011). For this reason, mobility in towns and cities is substantially
shaped by socioeconomics and urban fabric (Litman and Steele, 2015). While the size
and spatial distribution of the population play a decisive role in influencing where
journeys begin, and while the urban economy constitutes mobility’s main engine, it is
the location of facilities which tends to polarize destinations. In a nutshell, the charac-
teristics of land use and urban fabric are instrumental in producing and attracting
mobility; at the same time, however, they play a role in restricting it.

4.1 URBAN FABRIC

The features of a city’s urban fabric influence mobility to a considerable extent. An exam-
ple is the way in which building density can affect travel time and congestion (Cox, 2012). 

For the whole of the nineteenth century, Herat’s urban fabric was confined within
the quadrilateral that is known today as the Old City, which was linked by a few roads to
the neighbouring rural settlements, mainly towards the north (Najimi, 1998). This
urban quadrilateral was divided into four parts (Bar Durrani, Qutbichaq, Abdullah
Mesri and Mamanda) by the city’s two main roads, one going from north to south, the
other from east to west. The other streets, flanked by the bazaars, were mainly covered
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Fig. 4.2 Land use map of Herat
(source: LaGeS, 2013;
Fig. I.3.1.2).
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and only suitable for pedestrian traffic. In the twentieth century, the physical structure
of the city began to change (Fig. 4.1). The long-neglected roofs over the bazaar roads
began to crumble and just after 1930 these roads were widened to allow horse-drawn
carts to pass. The real modernization and expansion of the city began in the forties, on
the basis of a German school masterplan drawn up in 1937, which provided for expan-
sion towards the north and the west, and the creation of the Taraqi park which today
houses the city stadium. During the fifties the central government initiated an urban
planning process according to Western models which led in 1963 to the drawing up of a
Masterplan for Herat. According to the 1963 Masterplan, Herat would grow around the
Old City following a grid pattern, to the east, the west and especially to the north.

In its present state, most of the city’s urban fabric is very compact and dis-
tributed on the north and south sides of the road axis which crosses the entire
municipal area from east to west (Fig. 4.2). The heart of the city is still the Old
City, which is exceptionally compact (Photo 4.1) and of considerable historical
value. The Old City crawls with people and is full of shops, being the major pro-
ducer and at the same time the major attractor of traffic in the whole urban area.
The areas adjacent to the Old City towards the north (Photo 4.2) and east are
where the first urban expansions took place in the twentieth century. These are
characterized by wide spaces and, towards the east, administrative areas up to
Taraqi park and the Stadium. About one kilometre to the north of the Old City
there are, instead other ancient sites of immense historical value: the Mousallah
(also known as the Five Minarets) and the monumental Shahzadeh-Ha cemetery.
Again to the north and east of the areas developed in the first part of last century,
there are others built in the sixties before the Russian invasion and still further out,
again to the north and east, subsequent developments, built with greater difficulty
during the thirty years of conflict which ended in 2002 with the overthrow of the
Taleban regime. This compact but irregular urban fabric, characterized by high
density in terms of population and administrative services as well as commercial
activities, gives way to an outer fringe of disjointed, often unauthorised urban fab-
ric developed after 2002 with few facilities and commercial activities (Qayoomi,
2013). This part of the city is certainly not as built-up and attracts less urban
travel. Further out, but still within the municipal confines except in the south,
there is a ring of largely unbuilt land, comprising mainly cultivated fields irrigated
by canals but also including the uncultivated hilly area to the north. In this area
there are some peripheral settlements, which grew up haphazardly in the last
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Photo 4.1 A narrow street in the
Old City (photo G. Di Benedetto)

Photo 4.2 The urban fabric
north of the Old City; the Five
Minarets in the background
(photo G. Di Benedetto)

Photo 4.3. A Farhang park view
from Golha square (photo F.
Sarwary).



decade and are separate from the more built-up urban area. These include Jebrael
in District 12. In District 11, south of the main road axis and on the margins of the
municipal area, there is a continuous built-up area. Finally there is the historical vil-
lage of Gazargah which is within the Herat municipal area and, along with the
more central areas of the Old City, the Mousallah and Shahzadeh-Ha, is an impor-
tant part of the city’s historical heritage. Green areas are mainly situated in the cen-
tral east of the city and in the suburbs to the north and east. The largest green
areas are Taraqi park which includes the Stadium, Echo park in the eastern out-
skirts and Takht-e-Safar park in the north. Along the main east-west road axis, in
the Khaja Ali Movafaq road section, there is Farhang park, a green area located in
the middle of the carriageway (Photo 4.3).

On the whole, 70% of the municipal area is urbanized, 16% is cultivated while the
uncultivated hilly areas to the north make up the rest. Most of the urbanized part,
including the oldest sections, features continuous building, with some open spaces and
less densely built areas. It is evident that built-up areas are more likely to produce and
attract urban travel but they also have less space for vehicles to circulate. On the other
hand, the more sparsely built areas have less mobility and fewer attractions and there
is less likely to be heavy traffic flow on the main roads or on public transport lines.

4.2 POPULATION, THE MOBILITY GENERATOR

According to the results of the Household Survey, conducted during the develop-
ment of the Strategic Masterplan of Herat (see Section 2), the resident population in
the area of the 12 Districts of Herat Municipality is about 493,600, and the total num-
ber of households is about 69,700 (LaGeS, 2013). Genderwise, the population is fair-
ly balanced, comprising 49% females and 51% males, similar to the rest of
Afghanistan (CSO, 2014). Furthermore, and also in this case in line with the demo-
graphic statistics of the country, the average age is very low. Almost 40% of the pop-
ulation is under 14. 54% is under 20 and 72% under 30; while only 3% of the popu-
lation is older than 65.
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Fig. 4.3 Population growth rate
in Herat Province (source: data
from CSO, 2004-2014; processed
by the author).



While the Household Survey provided a very detailed picture of the present sit-
uation, the availability of data on the evolution of the Herat population over time is
instead extremely limited. Following the last census in Afghanistan in 1979, which
reported a city population of 140,300 inhabitants, there were no other population
counts for the following thirty years of fighting and conflict. Only a few years after
the fall of the Taleban regime, the Central Statistics Organization of Afghanistan
began to produce estimates of the resident population in the main urban areas of
the country (CSO, 2005). According to these estimates, which were limited to the
municipal boundaries at the time (LaGeS 2003), the population of Herat was around
335,000 in 2004 and developed at a rate of growth slightly higher than that of
other cities and much higher than the rural areas of the Province (Fig. 4.3).

The average density of the population is not excessively high (around 84 inhab-
itants/ha) compared to many Asian cities and also compared to the capital Kabul,
where the average density is estimated to be almost double that of Herat
(Demographia, 2015). However, it is fairly compressed inside the municipal area if we
consider that the latter contains some unpopulated areas (in particular, the hilly
area to the north of Districts 5 and 8, the peripheral areas of Districts 6 and 4 to the
south-east and District 12 to the north-west) and that the housing system is charac-
terized by limited building height, generally with houses of one or two storeys at the
most. It can be seen from Fig. 4.4 that the distribution of the population is not very
homogeneous but that there are areas of high density, up to more than 400 p/ha. The
most densely populated areas are without doubt in the Old City, and in particular in
its southern sector and in the north-east quadrant. The areas adjacent to the ancient
city are also highly populated, with between 200 and 300 p/ha: the area to the east in
District 7, the one to the west in District 2, and the one to the north in District 9.
Other highly populated areas are the southern area of District 3, the area of District 6
to the south-east of Taraqi park, the most central part of District 8, from Bagh
Nazargah to Jakkan, some areas in Districts 1, 5 and 11, and finally the north-west
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Fig. 4.4 Population density in
Herat (source: data from
Household Survey; processed
by the author using a Kernel
spatial density algorithm with
search radius of 250m).
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part of District 12, recently urbanized around the town of Jebrael. These areas of high
population density are most likely to produce mobility and thus it is probably here
that much of the daily travel in the Herat urban area originates.

As well as the mobility of the resident population, Herat is also affected by trav-
el from the surrounding areas. Its role as provincial capital and second urban area of
the country makes it a strong attractor of city users from the provincial basin. In this
regard, it should be noted that the population of the province of Herat, less those res-
ident in the capital, is about 1,350,000 inhabitants, mainly spread around the rural
areas, with only 5% resident in urban areas other than Herat.

4.3 ECONOMY, THE MOBILITY ENGINE

The economy and the level of income of an urban area are the main factors influenc-
ing mobility. The level of employment and the possibility of an education determine,
in fact, the quantity of systematic daily travel while people’s available funds influence
travel for reasons of shopping, leisure and other activities. A thriving economy mul-
tiplies work trips as well as those associated with social activities.

Herat’s economy must be seen within the bigger picture of a country which only
recently emerged from a complex and troubled existence and has begun a period of
growth, mostly with the help of other countries. The annual growth of the GDP at
national level has, in the last ten years, fluctuated greatly, reaching levels of +14% yet
never falling below 4% (World Bank, 2015). Herat, the second most populated city in
the country and relatively safer than many areas in Afghanistan, attracts both people
and investments. Having maintained its ancient role as trading centre on the routes
between Europe, the Middle East, India and south-east Asia, it is still a landmark for
international traffic that first passes through the bordering countries of Iran and
Turkmenistan. The city nestles in a basin rich in raw materials and minerals and is
endowed with fertile soil in close proximity to the urban area which allows the devel-
opment of agriculture. In the immediate vicinity of the urban area, a few kilometres to
the south along the road for Kandahar, there is a large and well-equipped industrial
park at the service of the city. Herat’s economic situation seems, therefore, more
advanced than the rest of the country, particularly with regard to the importance of
its production and service industries (LaGeS, 2013). The most dynamic sectors of
Herat’s economy are currently agriculture, mining and light industry (Herat Governor
and Herat Mayor, 2011).

The sector of agriculture, which draws benefits from the abundant water
resources and fertility of the land of the Harirud valley, currently gives employment to
around 70% of the active population (LaGeS, 2013). Around 40 hectares of farmland
in and around the municipality borders allow the widespread cultivation of fruit and
saffron and also livestock.

The mining industry is also highly developed and offers the production of mate-
rials such as gypsum, limestone, coal, salt, building stone, other construction materi-
als and, above all, good quality marble which comes from the area of Chesht-e-Sharif
around 120km to the east and constitutes one of the most interesting sources of eco-
nomic development (Moin, 2011). The raw materials and the finished products are
exchanged between the city and the surrounding areas, chiefly by heavy vehicles
using the road system, and contribute to the traffic on the principal access roads to
the urban area.
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The light industry sector includes a variety of small- and medium-sized enter-
prises in the fields of water bottling, food processing, plastics, steel, and basic machin-
ery. Apart from these specializations there are several others which, although cater-
ing for a niche market, are closely linked to the city’s specific knowhow, such as the
production of wooden handcrafts and carpets and new businesses in the field of
Information Technology (IT), the latter owing their presence to a flourishing IT
department at Herat University, The strong point of this sector is the industrial park,
created in 2005 and situated south of the city and in the immediate vicinity of the air-
port, comprising 168 firms and around 10,000 employees (LaGeS, 2013). The indus-
trial park of Herat, therefore, both produces and attracts goods traffic as well as
work travel in the area, and this could grow in the immediate future.

The income of the population of an urban area influences mobility to a con-
siderable extent since it may restrict both travel decisions (Bocarejo and Oviedo,
2012) as well as the chance to possess a vehicle (Dargay, 2001). On the global
scene, Afghanistan is considered a low-income country (World Bank, 2015). The
average family income of Herat was shown in the Household Survey to be in fact
around 10,300 Afghans (approx. 195$), corresponding to an average per capita
income of around 1,530 Afghans (approx. 30$). The distribution of family incomes
in Herat is, however, very uneven: the percentage of families which could be con-
sidered well-off with a per capita income of 1,900 Afghans, is around 25% while
about 20% of families can be considered very poor with a per capita income of less
than 950 Afghans. Also in spatial terms, the income distribution is highly irregular,
as can be seen in Fig. 4.5. The highest incomes, more than 2,000 Afghans per
capita, are concentrated in District 5 which thus stands out as the richest area in
the city. Other high or medium income areas are in Districts 1 and 4, and to a less-
er extent in Districts 3, 7 and 12 where, however, the majority of the population
have lower incomes.

Fig. 4.5 Spatial distribution of
monthly income in Herat
(source: data from Household
Survey; processed by the
author)



4.4 FACILITIES AND OTHER MOBILITY ATTRACTORS

The main attractors of travel in the urban area are places of work, places of study,
commercial structures and facilities in the city.

At the moment there are no exhaustive data on the relocation of workers in the
municipal area. However, an approximation of this relocation – albeit not with
absolute values for workplaces – is provided by the spatial distribution of the density
of home-work travel destinations for the first trip of the day, as shown in Fig. 4.6.
From this figure it is clear that the highest concentration is in the Old City and the
areas immediately to the north of it. The destinations regarding place of work are par-
ticularly dense on the road bordering the Old City to the north (Safiullah Afzali
road) and in the northern part of its central vertical axis (Pay-e-Hesar road), around
Golha Square and Pay-e-Hesar respectively, as well as in the north-east quadrant of
the Old City and its eastern margin (Char-Sowq). Destinations are also fairly numer-
ous at various points in the perimeter of the Old City. A smaller number of destina-
tions, but still more than average, are along the horizontal axis which links the north-
ern edge of the Old City to Taraqi park (Khaja Ali Movafaq road) and in some periph-
eral points of the municipal area including the University, the area to the north-west
of Eco park along the Islam Qal’a – Herat highway where there are goods terminals,
and in the new settlement of Jebrael in District 12.

The distribution of the main facilities of the urban area of Herat are shown in Fig.
4.7. The majority of public administration buildings are along the main road which
crosses the city from east to west. For example, the section to the north of the Old
City (Safiullah Afzali road) contains, from the east towards the west, Herat Munici-
pality, the Department of Power Supply, the Department of Water Supply and the
Afghanistan Bank. The subsequent section towards Taraqi park (Khaja Ali Movafaq
road) contains the Transportation Department, the Department of Information and
Culture, the Department of Agriculture and the Education Department. On the small-
est road which runs parallel to the south (Ferdousi road) is the Telecommunication
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Fig. 4.6 Density of trip
destinations for home-work
reason. (source: data from
Household Survey, processed by
the author using a Kernel spatial
density algorithm with search
radius of 250m).



Department, the Banaiee Construction Department, the Department of Public Works
and the Hajj Department. At the northern end of Taraqi park is a complex (Welayat
Complex) housing the offices of the Education Department and the Finance Depart-
ment while immediately to the left of this complex is the Mine Department and to the
north, the National Security Department and the Water & Energy Department. Along
the road towards Gazargah (Khaja Abdullah Ansari road) are the headquarters of
some international agencies (United Nations, the United nations Refugee Agency),
the Women Department and the Power sub-station, while other offices of the Depart-
ment of Agriculture are situated towards the two ends of the main east-west road, in
District 11 to the east and District 9 to the west.

There are also many hospitals and clinics on the main east-west road, from the
area north of the Old City (Safiullah Afzali road) as far as Taraqi park (Khaja Ali
Movafaq road, where the main Herat hospital is located, with 650 beds) and still
further east (Ala’udin Khan road). Other areas containing hospitals include the road
bordering the Old City on the south (Saifi Heravi road Avenue and Ustad Khalili
road), the road which connects the horizontal central axis of the Old City with the
area south of Taraqi park (Taher Fushanji road) and finally the road which borders
District 1 diagonally on the west (Daneshjoo road). Some other hospitals are located
in outer areas of the urban area.

Schools are distributed among all the districts of the city, although there is a
higher concentration in the more central areas. Also in this case the area with the

TERRITORIAL FACTORS AFFECTING MOBILITY

55

Fig. 4.7 Main facilities in the city
of Herat. (source: data from
Urban Facilities Survey,
Qayoomi et al., 2012; processed
by the author).
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most school buildings is the one comprising the Old City to the west and Taraqi
park to the east, as well as Districts 5,1, and 8 to the north. The university buildings
are situated in the north-west area of the city, in Districts 5 and 8, extending into the
partially hilly area facing the old city of Gazargah.

Public libraries are numerous and these are also spread out around the east-west
road axes between the Old City and Taraqi park and the margins of the Old City itself.
The most important library by far is the Aama Herat which occupies an area of around
1,000m2 and is located near Golha square, on the northern limits of the Old City. 

The sports facilities are also mainly between the Old City, Taraqi park (where
they are particularly numerous and where the largest, the city stadium is situated)
and the main east-west road (Safiullah Afzali road and Khaja Ali Movafaq road),
although there are also some in the peripheral areas of Districts 8, 1, 5 and 12 to the
north and along Ostad Khalilullah Khalili road to the south, in Districts 3 and 4.

Commercial enterprises, mainly very small shops, are very common in the urban
area of Herat (Qayoomi, 2012). The main shopping streets are, however, clustered in
the central part of the city, as shown in Fig. 4.7. The streets of the Old City are full of
old style shops; in 2006 there were 19,215 shops in the streets flanking the walls, with
912 artisan workshops (AKTC, 2006). The main roads between the Old City and the
vertical road axis from the south (Qahraman-e Milli road) and bordering the west side
of Taraqi park (Ahmad Shah Baba road), as well as the main roads from the north
towards the Old City are instead full of modern style shops. More suburban-style
stores are in the western and southern margins of the Old City and in the main
roads leading away from the centre.

As well as the above facilities, all situated within the municipal borders of the
city, it is also worth remembering the main places outside Herat which attract or pro-
duce traffic. These are the industrial park, the city airport located about 10km to the
south along the Guzara road, the recently built Paediatric Hospital with about 100
beds, situated at around 10km east of the centre, the Bagh-e-Sheidaye park, situated
around 12km east of the city centre along the road to Qal’a-i-Naw, and the group of
out-of-town parks to the south, near the banks of the Harirud, along the road which
links the city to the airport (Malan Bridge park, Zahersahi park and Pashtoon Pul
park).
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Transport infrastructures and vehicle availability are fundamental aspects of the eco-
nomic and social development of all towns and cities. This is even more true in the case
of Herat where, like the rest of Afghanistan, the maintenance and development of its
transport systems have long been disrupted by the socio-political events in the country.
What follows is a brief rundown on the present state of the main assets of urban trans-
port in Herat, including vehicle fleets, road network, parking, and the city airport.

5.1 VEHICLES

The availability of vehicles, and in particular motor vehicles, is closely related to the
socio-economic characteristics of the population and to levels of congestion and
urban accessibility, especially in developing countries (Kutzbach, 2009). 

According to the data collected in the Household Survey, there are currently
about 51,900 vehicles in Herat (Tab. 5.1). The most numerous are motorbikes which
number about 26,900 (Photo 5.1), followed by bicycles, about 12,300 (Photo 5.2),

Tab. 5.1 Vehicle ownership
figures in Herat (source:
Household Survey, processed by
the author) 

5. Transportation assets
in a developing city

Fleet Households owning at Vehicles per 100 Vehicles per
least one vehicle households 1000 people

Bicycle 12,300 15% 17 25

Motorbike 26,900 34% 38 55

Rickshaw 2,300 3% 3 5

Car 10,300 13% 14 21

Minibus 60 0.1% 0.1 0.1

Motor vehicles (except motorbikes) 12,700 16% 18 26

Total 51,900 57% 73 105

Photo 5.1 Motorbikes parked in
Khaja Ali Movafaq road, Herat
(source: Jami, 2014).

Photo 5.2 A bicycle in Char Souk,
Herat (photo G. Di Benedetto).



Photo 5.3 Cars parked in Khaja
Ali Movafaq road, Herat (source:
Jami, 2014).

Photo 5.4 A rickshaw in Herat
(source: source: Hamidullah and
Sarwary, 2014a).

Photo 5.5 A minibus in Herat
(source: source: Hamidullah and
Sarwary, 2014a).

cars, about 10,300 (Photo 5.3), three-wheeled vehicles called rickshaws, approxi-
mately 2,300 (Photo 5.4) and finally minibuses (Photo 5.5) which are about sixty in
number1.

In relation to the resident population, the number of vehicles in Herat is rather
low compared to international figures. Only around 57% of families possess a vehicle;
46% have at least one motor vehicle and 16% have at least one motor vehicle other
than a motorbike. 15% of families have at least one bicycle, 13% at least one car and
34% at least one motorbike. The average number of vehicles per 100 families is 38
motorbikes, 17 bicycles, 14 cars, 3 rickshaws and a negligible number of minibuses.
Overall, the average number of vehicles per family is less than one: around 0.73. 

The average number of vehicles per 1000 inhabitants is just over 100. Every ten
Herat residents have access to slightly more than one vehicle and on average a fifth of
a car, a quarter of a bicycle, just over half of a motorbike and a negligible share of
other vehicles. The number of motorbikes, i.e. 55 per 1000 inhabitants, is not only less
than the world average which in 2010 was 69 per 1000 people (Nguyen, 2013), but
even lower than the average for Asiatic cities where the number is between 55 and
127 motorbikes per 1000 inhabitants (Kenworthy, 2008). The average number of
motor vehicles (excluding two-wheelers) per 1000 inhabitants is around 26. This is
lower than the average for the whole of Afghanistan (29) and again is extremely low
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1 In addition, people carriers
called ‘coaches’ are widely
used in the urban area, see
Section 5.1 and Section 9.



compared to the average for principal areas worldwide; among bordering countries it
is higher only than India and Pakistan and is only three times higher than the average
10 vehicles for 1000 inhabitants of the least developed countries (Fig. 5.1).

The spatial distribution of vehicle ownership in Herat depends very much on type
of vehicle. While car ownership is distributed fairly evenly over the municipal area
there are some areas of higher concentration, such as in Districts 1 and 5 to the north
and District 3 to the south while cars are fewer in the central area corresponding to
the Old City (Fig. 5.2). Motorbikes are more numerous in the southern areas of the
city, particular in the area of the Old City and in the areas adjacent to Districts 7, 2, 3
and 4 (Fig. 5.3). There is a medium concentration of motorbikes in some outer areas,
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Fig. 5.1 World vehicle ownership
figures: motor vehicles per 1,000
people (source: data from World
Bank, 2015).

Fig. 5.2 Spatial density of car
ownership in the city of Herat
(source: data from Household
Survey, processed by the author
using a Kernel spatial density
algorithm with search radius of
250m).



Fig. 5.3 Spatial density of
motorbike ownership in the city
of Herat (source: data from
Household Survey, processed by
the author using a Kernel spatial
density algorithm with search
radius of 250 m).

for example Districts 1, 5 and 8 to the north, the outermost part of District 12 to the
west and District 11 to the east. There are more bicycles instead in some areas not far
from city centre, and in particular Districts 1 and 8 to the north and in the southern
Districts 10, 2, 3 and 4 (Fig. 5.4).

From these statistics, it is clear that the overall vehicle ownership rate in the
urban area of Herat is very low compared to that of mature economies. This suggests
that a significant increase in vehicle ownership rates and traffic volume can be
expected in the near future (Kutzbach, 2009), clearly showing the need for a com-
prehensive strategy for pursuing sustainable development (Bongardt et al., 2009).
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Fig. 5.4 Spatial density of bicycle
ownership in the city of Herat
(source: data from Household
Survey, processed by the author
using a Kernel spatial density
algorithm with search radius of
250 m).



5.2 ROADS

Herat is an important hub in Afghanistan’s road system (Fig. 5.5), which constitutes
a main Ring Road with transfrontier links and other main routes including the East-
West Corridor and North-South Corridor (Natiq 2010). Herat’s position in the extreme
north-west of the country has ensured its role, since antique times, as a land transport
intersection of the major trading routes of central Asia, connecting eastern Asia with
the Middle East and Europe (Najimi, 1998). The main roads which branch out from
Herat towards the surrounding areas follow these antique routes: the corridor
towards the east which reaches Islam Qala and then the Iran border, the road towards
the north to the frontier town of Toraghundi and Turkmenistan, the northern section
of the Ring Road which reaches Karokh, Qal’a-i-Naw, Maymana, Andkhoy, Mazar-i-
Sharif and the whole of northern Afghanistan up to the capital Kabul, the East-West
corridor leading east towards Chaghcharan and central Afghanistan to again reach
Kabul, and finally the southern section of the Ring Road which leads to Kandahar
towards the south and later turns towards the north-east, again to Kabul. Many of
these road links suffered from damage or neglect during the period of conflict in
Afghanistan. Since 2000 a huge reconstruction programme has been initiated by the
Afghanistan national Development Strategy (ANDS, 2011) and Afghanistan Resource
Corridors Project (ARCP, 2014). 

The Islam Qal’a – Herat highway, whose reconstruction was completed in 2004, is
now a highway and no longer the winding road which traversed Ghourian and other
rural towns west of the city (Ministry of Transport and Civil Aviation, 2013). The
Herat-Toraghundi link was rebuilt between 2006 and 2008 for an overall length of
124km (Afghan Ministry of Public Works, 2012). The northern part of the Ring Road
from Herat to Armalek, a section of about 70km, was rebuilt in 2008, although the
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Fig. 5.5 Main extra-urban road
links from Herat to the national
road network (source: LaGeS,
2013; Fig. I.9.1.1).
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section continuing east is not yet complete (Ministry of Transport and Civil Aviation,
2013). Similarly, the East-West Corridor towards Chaghcharan has not yet been
rebuilt (NRRCP, 2011). The rebuilding of the Herat-Kandahar section of the southern
part of the Ring Road, around 570km, was instead completed in 2006, shortening the
distance considerably and bringing significant economic benefits to the areas tra-
versed (USAID, 2008). As it stands at present, therefore, Herat benefits from good
road links to the east towards Iran, to the north towards Turkmenistan and to the
south towards Kandahar which, because the rebuilding of the rest of the network is
still incomplete, is the best place for reaching the capital of Kabul. The main roads
accessing the city are (Fig. 5.6) the four long-distance connections for Iran (Islam
Qal’a – Herat highway), Turkmenistan (Toraghundi - Herat highway), the northern
part of the Ring Road (Karokh road, which on leaving the urban area branches off for
Chaghcharan), and Kandahar and the southern part of the Ring Road (Hearat –
Kandahar highway), as well as the rural connections for Ghouriah to the west (Zen-
deh Jan road) the south (Malan road) and the south-east (Emam Shish Nur road).

The Herat road system has evolved over time as the urban area expanded out
from the Old City (see Section 4). Due both to the political and social instability of the
city up to 2000 as well as the rapid development of the urban fabric, Herat’s road sys-
tem is currently incomplete, not very homogeneous, not clearly classified, and in an
unsatisfactory state of maintenance, although the city administration has recently
provided for resurfacing work on some roads and pedestrian areas and the building of
drainage systems (Herat Municipality, 2015). 

Fig. 5.6 Herat urban roads
according to their surface type
(source: author’s processing).
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The overall length of the road network within the municipal borders can be
estimated to be about 880km. Of this total road length, about 410km are suitable for
motorized traffic (major network) while about 470km of road have width and geom-
etry problems and are not always ideal for vehicle circulation (minor network). The
urban road network is distributed fairly uniformly in the different districts of the city,
with an average density of about 15km per km2. Less than 20% of urban streets in the
whole network are surfaced, less than 40% if you consider only the major network
(Fig. 5.6). The basic condition of roads – even if surfaced – is rather worn and rough
because of poor maintenance and lack of adequate drainage which leads to traffic cir-
culation problems when it rains (Mohandespoor, 2013).

Road signs, both horizontal and particularly vertical, are limited to a few roads in
the city (Ayobi, Salehi and Yawary, 2012). There are only about ten signalized inter-
sections, concentrated along the central east-west road axis; roundabouts are also few
and only on main roads (Fig. 5.7). At both signalized and non-signalized intersections,
traffic is directed by traffic police (Mohandespoor and Sarwary, 2012).

As regards the geometric features of Herat roads, excluding the streets in the
minor network which are hardly ever wide enough for a standard lane in both direc-
tions, most of the roads have only one lane per direction (Fig. 5.7). The few roads with
two lanes per direction are on the main road axes and in the central part of the urban
area, while three lanes per direction are only in the perimeter of the Old City (Saifi
road, Khaja Kalla road and Safiullah Afzali road which continue with three lanes also

Fig. 5.7 Major Herat roads
according to number of lanes
per direction; signalized
intersections and roundabouts
(source: author’s processing)



towards the west) and in the two road axes to the north of Jame Avenue/Herat Avenue
and Sadeq road. The main road grid from the Old City to the vertical street axis south
of Taraqi park has two or three lanes for each direction, like the main horizontal
street axis. On the whole, however, the road network is not homogeneous in terms of
cross sections and thus the beneficial effects on vehicle circulation on these wider
roads are limited. Roads with three lanes are always divided along the middle by traf-
fic islands. Similarly, some roads with two lanes per direction are also divided in this
way: the north-south road from Helal-e-Ahmar road to Ghahreman Melli road and
the east section of the horizontal street axis (Ala’udin Khan road).

From these observations, it is clear that Herat’s road network is neither homo-
geneous from the geometric point of view, nor clearly classified. Classification of the
system into subnetworks according to traffic flow was proposed in the Herat Strategic
Masterplan (LaGeS, 2013) and perfected during the current project. The reference
scheme is based on the US road classification model (AASHTO, 2011, FHWA, 2013)
and includes:

– Principal Arterials: these roads cross the entire urban area and interconnect
with beyond, serving major areas of activity in the city. They are heavily traf-
ficked, but are used by fewer types of transport (for example, they are not suit-
able for pedestrians and bicycles) and often for longer distances. These con-
stitute the shortest way of getting to and from the furthest points of the urban
area. Traffic using the Principal Arterials crosses the urban area or large parts
of it. In general, these roads have high geometric standards. 

– Minor Arterials: these connect the Principal Arterials with the minor networks,
support moderate traffic, not all types of transport, and medium-distance
trips. They generally function as links between the various ‘neighbourhoods’ of
the city.

– Collector Streets: these connect the Minor Arterials with the minor networks,
support minor traffic flow, all modes of transport and brief trips. They are used
both by traffic which circulates in smaller areas as well as those gaining access to
the area. These are generally contained in one ‘neighbourhood’ of the city.

– Local Streets: these are generally connected only to the Collectors and have
the role of accessing the area for all modes of transport. Traffic flow is generally
very limited and trips are very short. 

Fig. 5.8 shows the fine details of this classification. The network of Principal Arte-
rials comprises all the streets crossing the urban area and connecting Herat with
beyond and all the streets that interconnect them. The result is a principal subnet-
work of relations with the extra-urban networks. The Minor Arterials include all the
streets normally used to go from one district to another, such as the link to Gazargah
to the north-west and some rural roads which exit the city. The Collector Streets
include all the main streets used to move within the different districts and which feed
the major network, while all the remaining streets including those with little or no
vehicle access have been classified as Local Roads.
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Fig. 5.8 Functional classification
of the Herat road network
(source: author’s processing)

5.3 PARKING

In Herat, the areas used for parking can be classified according to three types: street
parking, off-street ground level parking and one- or multi-storey covered carparks.
Parking, however, is poorly regulated in Herat (Amin and Samimi, 2012). While vehi-
cles park frequently beside the kerb, there is a scarcity of proper parking areas,
especially in the busiest areas of the city (Ehrari, 2013).

On most city streets, parking usually takes one of three different forms: paral-
lel or perpendicular to the road or in fish-bone formation. Parking places do not
generally have horizontal signs but there are not many street areas where parking is
prohibited. In the central areas of the city no-parking areas are indicated by yellow
horizontal signage while in general parking is not allowed in streets with a white
double line down the middle. Parking is not allowed within a radius of 15m around
pedestrian zones. Vertical signage for parking is limited to no-parking signs which,
however, are only in a few areas of the city, mostly concentrated around military,
police or public buildings. The few streets with vertical no-parking signs are situ-
ated in the east-west central road axis of the Old City, the Taraqi park and the sta-
dium, the Herat Military Court and the road which leads to the historical site of
Gazargah to the north-east (Salehi, Yawary, and Ayobi, 2012). Obviously there is no
street parking where the narrowness of the street does not allow it, such as in the
Old City. Usually all types of vehicles can park where street parking is allowed. The
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Fig. 5.9 Parking areas in the city
of Herat, according to type
(source: Jami, 2014, processed
by the author). 

exception is in areas with parking only available for motorcycles and some particu-
lar areas such as those for loading and unloading near commercial buildings, areas
for drivers in possession of special permission (A-Card) including the disabled and
government officials, and finally, parking places for taxis, marked with special ver-
tical signage. Vehicles parked in no-parking areas are fined. In pay-parking areas
there are no meters and personnel are appointed to collect the parking fee, which
ranges from 10 Afghani for motorcycles to 20 Afghani for cars and is paid for all
stops, regardless of the duration (fees recorded in September 2012 by Amin and
Samimi, 2012). There are paved and unpaved areas for off-road parking at street
level. These areas include municipal-owned carparks which are rented out for the
medium term to users, private carparks usually near businesses such as hotels or
restaurants, and public carparks. In pay carparks there is someone on hand to col-
lect the fee, which is paid according to the time of use. Covered parking areas are in
one- or two-storey buildings. Most of these carparks are privately owned and a
fee is charged for parking. 

The main parking areas in the city of Herat are shown in Fig. 5.9, according to
type: on-street carparks, off-street carparks, and collective transport terminals
(Jami, 2014). As the figure shows, these are concentrated in the city centre since in
the outskirts, parking places are not well defined and vehicles are usually parked
near homes. Most parking places are situated along the side of the streets. Of the
few off-street carparks some are quite large. One of the characteristics of Herat is
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Fig. 5.10 Parking areas in the
city of Herat, showing double
parking (source: Jami, 2014,
processed by the author).

double parking, which is very frequent in areas where there is high demand, and in
particular in the northern part of the Old City (Fig. 5.10). The carparks most in
demand are those in the area of the Old City, around Taraqi park and various off-
street carparks in the outer suburbs, in particular along the Khaja Abdullah Ansari
road towards Gazargah and the Roodaki Highway towards the north (see Fig. 5.11
and Fig. 5.12).

The Old City and the areas immediately adjacent have, without a doubt, the
highest concentration of busy carparks in the city (Fig. 5.11). On the northern side of
the Old City (Safiullah Afzali road and Khaja Ali Movafaq road, from the western inter-
section of Khaja Kalla road to the eastern one of Cinema square) street parking is par-
ticularly congested and it is clear that parking regulations are lacking. This section of
road is, furthermore, full of shops and attracts a high number of daily trips. One of the
biggest problems is that a mixture of users park here, including the private vehicles of
shopkeepers and their customers as well as collective transport services like taxis,
coaches and rickshaws which stop at the roadside looking for customers. In addition,
at intersections there are five stops for urban buses where vehicles stop to allow pas-
sengers to get off and on, further complicating the use of the parking places. Finally,
in this section of road (in particular in the western parts) there are often fruit-selling
carts at the sides of the road (Photo 5.6). All this leads to congestion, frequent illegal
(double or triple) parking, a significant reduction in road space and continual circu-
lation problems. In the section from Darb-e-Malik square up to Golha square on the
west, the parking places, while many, are generally occupied by shopkeepers’ and
shoppers’ vehicles. The lack of horizontal signage delimiting the parking space means
that in this area parking is haphazard, and a lot of road space is lost to double- or
triple-parked vehicles (Photo 5.7). An off-street parking area on the north side,
immediately to the west of Golha square, provides further parking space which, how-
ever, is not very popular since it was created for other reasons and is used only tem-
porarily for parking. In the section of Safiullah Afzali road from Golha square to Cin-
ema square, there are the same problems as previously mentioned. In this area there
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Fig. 5.12 Parking areas in the
northern part of Herat, showing
average daily occupation rate
(source: Jami, 2014, processed
by the author).
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is also an important collective transport stop, and a large bazaar which attracts many
trips, especially in the afternoon. 

Inside the Old City there are two main areas with many busy parking places; one is
the area round the ancient citadel (Qala Iktyaruddin), the other around the great Herat
mosque (Masjid Jame) in the north-east quadrant of the Old City. The vertical road axis
which skims the citadel (Pay-e-Hesar road, Darb-e-Malik road) is one of the most
important bazaars of the city where parking places are often crowded, in particular in
the afternoon. Near the mosque there are two of the biggest clothing shops of the city,

Fig. 5.11 Parking areas in the
southern part of Herat, showing
average daily occupation rate
(source: Jami, 2014, processed
by the author).
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one in Sherafat road to the south and one in Chahar Bagh road to the west (Photo 5.8).
The streets which branch out from these are very popular for street parking, in partic-
ular in the afternoons and on the occasion of religious ceremonies (Photo 5.9).

On the west side of the Old City (Balandab road) there is street parking all along the
road but this is not much used. On the other hand, the off-street carpark about half way
along this road is very busy. The south side of the Old City (Saifi road) also has a lot of
street parking, but this is not much used other than around the half-way point (Darb-e-
Iraq). Further south, along Darb-e-Kandahar Street, there are various off-street parking
areas used by collective transport vehicles transporting passengers to the villages south
of Herat, for example Adraskan, Tolak, Farsi and Shindand, in a radius of 130km. The
east side of the Old City (Espin Adai road) is also full of shops and places that attract a
lot of traffic, for example the offices of the Traffic Department and the Police Station. In
the section from Darb-e Khush towards the south, which name is Espin Adai, is one of
the oldest bazaars in the city, where people go to buy mainly foodstuffs. For this reason
the parking places along this street are highly sought-after and often full, so that vehicles
often have to double park. In the parts further south of Espin Adai road there are some
off-road parking places used as terminals for collective transport linking Herat with
nearby villages to the south-east such as Pashtun Zarghun and Farsi.

On-street parking is available on the main horizontal street axes which link the
area of the Old City with that of Taraqi park to the east and the road which goes from
here to the south (Ghahreman Melli road). The road where parking is in greatest
demand is the main east-west road (Khaja Ali Movafaq road), and in particular on the

Photo 5.6 Parking and fruit
selling in Safiullah Afzali road,
south-west of Darb-e-Malik
(source: Jami, 2014). 

Photo 5.7 On-street parking in
Safiullah Afzali road, north side,
east of Shahre-e-Naw (source:
Jami, 2014). 

Photo 5.8 On-street parking in
Chahar Bagh road, west of
Masjid Jame (source: Jami,
2014).

Photo 5.9 On-street parking in
Zarnegar road, north of Masjid
Jame (source: Jami, 2014). 



Photo 5.12 On-street parking in
Shahzadegan road, from Darb-
e-Malik to north (source: Jami,
2014). 

Photo 5.13 The Wool Factory off-
street parking (source: Jami,
2014). 

Photo 5.10 On-street parking in
Khaja Ali Movafaq road next to
the Herat Hospital (source: Jami,
2014). 

Photo 5.11 The off-street
parking area south of
Ghahreman Melli road (source:
Jami, 2014). 

west side where Herat Hospital is situated, along with many large clothing shops.
Here there are private vehicles, collective transport vehicles and urban buses, causing
traffic jams, also because this part of the main city road is narrower than the section
north of the Old City (Photo 5.10). The on-street parking places on Tahir Fushanji
road are not so busy apart from the areas adjacent to the Old City near Darb-e-
Khoskh, where there are ancient bazaars and both private and public transport vehi-
cles, particularly rickshaws. In the western part of Taraqi park a lot of the on-street
parking is in high demand, especially because of the restaurants in the area. To the
north of the Stadium there is off-street parking which is very used by those going to
the nearby Finance Department. The main road from Taraqi park leading to the
south, Ghahreman Melli road, is not in great demand for parking and in its southern
area there are several off-street parking areas which are also used for terminals for
collective transport vehicles going to the nearby district of Shindand to the south and
towards the further provinces of Farah, Nimruz, Kandahar, and Kabul (Photo 5.11).
The largest off-street carpark is instead used as a terminal for heavy vehicles which
transport foodstuffs from Wesh to the border between Afghanistan and Pakistan,
which are then distributed to the shops of Herat.

The streets leading from the main east-west road towards the north have very busy
parking places, in particular in the vicinity of the Old City (Fig. 5.12). Shahzadegan
road, which goes from Darb-e-Malik to the north towards the Musallah complex, is fre-
quently jammed with parked vehicles, in particular rickshaws taking people towards the
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northwest of the city (Photo 5.12). This causes problems for those needing to park as
well as for passing traffic. Along Shahzadegan road there is some off-street parking,
mainly used as a collective transport terminal linking the more recently built urban
areas on the northwest of the city (Jebrael, Mahalleh-e Haji Abbas, Mahalle Ama
Sakineh) with the extra-urban rural towns outside the municipal boundaries. Immedi-
ately to the west of Shahzadegan road is the largest off-street parking area of the city,
owned by Herat Municipality and known as Wool Company parking (Sherkat-e Pashm).
This area is used by a mixture of vehicles since it also houses a vehicle repair shop and
stores selling rice, fruit and vegetables imported from the northern districts of Herat or
outside the city. The largest part is used as a parking place for coaches (Photo 5.13). To
the east of Shahzadegan road, Mehri road (Photo 5.14), Behzad road (Photo 5.15) and
Sadeq road are also much in demand for parking in the immediate vicinity of the Old
City, mainly because of the high concentration of bazaars. Many of the available places
are used by shopkeepers for parking their vehicles or for loading and unloading, causing
shoppers to resort frequently to double parking. Between these three vertical road axes
there are also various off-street parking areas, which are also generally very busy
(Photo 5.16). At the beginning of Sadeq road, in Golha square, there is a stand for taxis
whose maneuvers also disturb circulation (Photo 5.17). 

As well as the parking system illustrated above, there are also some areas in
Herat used as terminals for goods transport and thus frequented by heavy vehicles.
They will be analyzed in Section 10.
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Photo 5.14 On-street parking in
Mehri road, from Shahre-e-Naw
to north (source: Jami, 2014). 

Photo 5.15 On-street parking in
Behzad road, from south to
north (source: Jami, 2014). 

Photo 5.16 Off-street parking
east of Behzad road(source:
Jami, 2014).

Photo 5.17 On-street parking in
Sadeq road, from Golha square
to north (source: Jami, 2014). 



5.4 THE CITY AIRPORT

Herat has access to air transport through the nearby city airport, situated around 10.5
km to the south-southeast of the urban area, adjacent to the east side of the road link-
ing Herat and Kandahar (see Fig. 2.2). While it is very near the urban area, the
international airport of Herat (code IATA: HEA. code ICAO: OAHR) is not within the
Injil District administration, of which Herat forms part. Instead it comes under the
Gozara District jurisdiction, immediately to the south of the Injil District and in any
case included in Herat Province, whose main town Gozara is around 2km north of the
airport itself.

The airport was built by the United States in the late 1950s. In the eighties it was
used by the Soviet army as a base for military operations against the Afghan
Mujahideen forces. Afterwards, it was used as a military airport and occasionally for
national flights (Najimi, 1988). At the end of 2001 it was bombed by the US armed
forces during Operation Enduring Freedom to oust the Taleban government. Since
2001 it has been used by the ISAF Regional Command West under Italian Command,
by the Afghan army and by the Afghan National Police. With Italian cooperation it has
been recently rebuilt with an extension and a paved runway (ISAF, 2011) and, in
2011, the addition of a new international terminal (Ministry of Transport and Civil Avi-
ation, 2011). The airport is currently for mixed civil and military use and is managed
by the Afghan Ministry of Transport and Civil Aviation and by the International Secu-
rity Assistance Force (ISAF). 

The airport has one paved runway 3,000m in length and 45m wide, as well as
13 taxiways from 10m to 35m long (Photo 5.18). There are also two gravel heli-
copter pads of around 13,000 and 21,000m2, and three paved service areas of
around 24,000m2, 70,000m2 and 21,000m2 (ACAA, 2015). The drainage of the run-
ways is adequate, since natural drainage is supported also by the existence of
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Photo 5.18 Herat Airport (right,
green contour) located along
the Herat-Kandahar highway,
east of the industrial area (left)
and south of the city (top, red
area) (Source: Google Earth,
2015, processed by the author).



drainpipes under the taxiways and the access roads. The airport has rescue and
firefighting services, as well as equipment for snow removal, cargo and passenger
handling and refuelling. On the other hand, currently there are no customs and
immigration services, restaurant, hotels, bank or post office, or transportation.
The only medical facilities are for military use. According to the ANDS Annual
Progress Report 2010-2011, in 2011 the Herat international airport was upgraded to
conform to within 90% of ICAO standards, and ICAO certification was expected in
March, 2012 (ANDS, 2011).

Herat airport is currently only used for domestic flights, with a few exceptions. At
the time of writing (early 2015) there are direct links with the airports of Kabul,
Chaghcaran, Farah, and Maimana (Tab. 5.2). More distant destinations can only be
reached indirectly. For example from Kabul it is possible to reach other domestic des-
tinations (Kandahar, Mazar-i-Sharif, and others) as well as international (New Delhi,
Islamabad, Kuwait, Dubai, Jeddah, Ankara, Istanbul, Moscow, Hangzhou). The com-
panies flying from Herat Airport include the flag carrier Ariana Afghan Airlines as well
as private lines: East Horizon Airlines, Kam Air, Safi Airways, Afghan Jet and, only
recently, Iran Aseman Airlines. As well as commercial flights there are military flights
for the UN and other armed forces. 

As regards use of the airport, according to ISAF data (ISAF, 2011), during 2010
Herat airport managed 35,296 flights and almost 700,000 passengers, of which
552,550 civilian and 74,736 military, showing a two-fold increase since 2009. In the
first two months of 2011, there was an increase of about 36% compared to the same
2010 period. In 2013, the airport managed approximately 350,000 civilian passengers
a year, mainly for domestic flights (Ministry of Finance, 2014).
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Tab. 5.2 Main direct air
connections from Herat airport
during first semester, 2015
(Source: companies official
websites, retrieved on 1st April
2015). 

Airport IATA Ariana Afghan East Kam Air Iran Safi
code Afghan Jet Horizon Aseman Airways

Airlaines Airlines Airlines

Kabul KBL � � - � - �

Mashad (Iran) MHD - - - - � -

Mazar-e-Sharif MZR - - - � - -

Zaranj ZAJ - - - - - -

Cheghcaran CCN - - � - - -

Farah FAH - - - - - -

Maimana MMZ - - � - - -





6. Overall mobility patterns
in the city of Herat

Fig. 6.1 General distribution of
daily trips in Herat (source: data
from Household Survey and
Hamidullah and Sarwary, 2014a;
processed by the author).

The main mobility features of an urban area can be understood by studying
several important travel patterns: for example, the residents’ reasons for travel,
their chosen form of transport and the distribution of trips in the area studied and
throughout the day. In this section, mobility in Herat is viewed through these pat-
terns, with emphasis on the strong influence of gender difference on the residents’
mobility choices.

6.1 MAIN MOBILITY FIGURES

According to data from the surveys conducted (see Section 2), about 776,000 trips are
made on an average weekday in the city of Herat, of which 576,000 are within the
municipal area (86%), around 95,000 (14%) are made to enter it and the same num-
ber to exit it (Fig. 6.1). Counting only the residents in the municipal area, the number
of people who travel daily is a little over 252,000.

The busiest road is Kandahar – Herat highway, which connects the city with the
industrial area, the airport and the road towards Kandahar, with around 25,000 daily
entry trips and the same number to exit. Also extremely busy are the entry and exit
points of the central east-west road axis, Zendeh Jan road and Karokh road, which
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Fig. 6.2 Distribution of daily trips
of Herat residents according to
age and gender (source: data
from Household Survey;
processed by the author).

show a total number of trips, including both entries and exits, of around 33,600 and
29,300 respectively. Slightly fewer are trips in the northern and northwest area, i.e.
Islam Qal’a – Herat highway and Toraghundi – Herat highway, and in the south-east
section corresponding to Emam Shish Nur road, with less than 20,000 trips daily over-
all per entry point. Finally, the southern gate of Malan road shows about 25,800
daily trips.

The trips of the city’s resident population, around 604,000 a day, are distributed
by age and gender in Fig. 6.2, in a way which reflects the demographic structure of
the city. There is, in fact, greater mobility among younger people, the most mobile age
group being from 15 to 20. 53% of trips are made by people between 10 and 25. Only
18% of trips are made by people older than 40. 

Fig. 6.2 shows more clearly that mobility behaviour differs greatly between men
and women. Only 27% of total daily trips are made by the female population, so that
73% of mobility refers to men. In addition, there is a far higher concentration of
female mobility among the very young, with the majority of trips made between ages
10 and 15. Female mobility shows a sudden drop after the age of 20 and a rapid sub-
sequent decline, so that 78% of women’s trips are made under the age of 25. This cor-
responds to the shift from school age to adulthood and is probably also affected by a
low rate of female employment.

6.2 REASONS FOR TRAVELLING

The distribution of residents’ trips by purpose is shown in Fig. 6.3. It is clear that
most trips in Herat are systematic, i.e. related to stable and repetitive reasons on
work days. These number 78% of the total and are made up of home-work and
home-study trips, i.e. 46% and 32% respectively of all trips. Trips unrelated to
study or work are in a minority of 10% of the total: of these the highest is for shop-
ping (8%), while trips for leisure amount to only 2%. Behavioural differences
according to gender are evident also with regard to travel purposes: while the
majority of men’s trips are because of work (67%), the main reason for women’s
mobility is home-study (57%), also because female mobility occurs more fre-
quently among the younger age groups (Fig. 6.4). For women, work is the purpose
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1 Here and below  ‘other wor-
kers’ refers to workers who
do not belong to the catego-
ries of employee, landlord,
peasant, retailer, self-em-
ployed.

Fig. 6.4 Gender differences in
daily trip purposes (source: data
from Household Survey;
processed by the author).

Fig. 6.3 Shares of daily trips
according to purpose (source:
data from Household Survey;
processed by the author).

of only 24% of trips while other activities, such as shopping (14%) and leisure
(4%) are more revealing in determining their travel habits compared to the male
population.

The type of profession practised by people who travel is closely related to pur-
pose. The highest number of daily trips in Herat (about 55%) is made by workers
(Fig. 6.5). Of these, the most numerous are trips by retailers (24%), followed by other
workers1 (13%), the self-employed (9%) and employees (8%). A very low number of
trips (6%) are made by housewives, while a negligible number are made by other pro-
fessional categories. There are large differences for gender also with regard to pro-
fession (Fig. 6.6). In the case of women, in fact, most of the trips are made by stu-
dents (68%) and housewives (23%), while the other categories rarely figure, except
for employees (6%). For men, on the contrary, workers make the majority of daily
trips (70%). The most numerous trips are those made by retailers (32%), while
those made by students are only 29%.
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2 Here and below the mode
‘bus‘ refers to the whole pu-
blic transport, that in Herat
is operated by several types
of vehicles (see Section 9).

Fig. 6.5 Shares of daily trips
according to travellers’
profession (source: data from
Household Survey; processed
by the author).

Fig. 6.6 Gender differences in
travellers’ professions (source:
data from Household Survey;
processed by the author).

6.3 THE MODAL SPLIT

Choice of transport means is one of the key elements in the organization of mobility in
an urban area. In Herat, the highest number of daily trips, around 61%, are made on
foot (Fig. 6.7). Cars are used for 16% of trips and motorbikes for 15%, while a very
small number of trips are made by bicycle or bus (3% and 4% respectively). The use
of commercial vehicles for resident travel is very limited (1%). On the whole, trips
made with non-polluting forms of transport (on foot or by bicycle) number 64%
compared to 32% using individual private means (car, motorbike, commercial vehicle)
and 4% by bus2. As regards behavioural differences by gender, women travel much
more on foot, less by car and motorbike and hardly ever by bicycle (Fig. 6.8). Men,
instead, show a preference for individual private means and make more use of bicy-
cles. Although women use the bus slightly less, there are not great differences
between genders in this case.
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Fig. 6.8 Gender differences in
mode choice (source: data from
Household Survey; processed
by the author).

Fig. 6.7 Shares of daily trips
according to transport mode
(source: data from Household
Survey; processed by the
author).

6.4 TRIP GENERATION

The intensity of travel in an urban area is clearly demonstrated by the trip generation
rate, calculated as a ratio between number of trips and number of inhabitants. In
Herat, the average daily trip generation rate is around 1.2 trips per day per person.
This is extremely low if compared both with figures recorded in cities in the Asiatic
area, where the number is normally between 2 and 3 (Hyodo et al, 2005), and in
Western urban areas, where it is even higher (ITE, 2012). Since the trip generation
rate, calculated only for people who make at least one trip, is around 2.6, we can con-
clude that in the city of Herat the low number of trips is due to the fact that some of
the population move very little or not at all. It is evident, from the points made
above, that this refers mainly to the female population. As can be reasonably expect-
ed, the highest generation rate relates to home-work trips – mostly made by the
male population – followed by home-school trips, equally distributed between males
and females (Fig. 6.9). The generation rates relating to non-home based work and
shopping are fewer while those relating to other purposes are negligible.
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Fig. 6.9 Trip generation rates
according to reason and gender
(source: data from Household
Survey; processed by the
author).

Fig. 6.10 Time intensity of
people mobility and trips
(source: data from Household
Survey; processed by the
author).

6.5 TIME CHARACTERISTICS OF TRAVEL

The time intensity of mobility can be assessed by studying how many people trav-
el as well as how many trips are made with a certain intensity (Fig. 6.10). It can be
seen that the number of people on the move can be split almost equally between
those who travel daily and those who travel rarely, with very low rates for people
who travel a few times each week. As regards trips made, the picture changes com-
pletely: almost all trips have a daily frequency. Daily trips, however, are less evi-
dent for the female population, whose travelling is less intense during the week
(Fig. 6.11). 

The distribution of trips throughout the day can be structured according to
three peak periods: the morning, corresponding to trips for work or study, the middle
of the day, corresponding to all the trips for lunch, and finally the afternoon for trips
home (Fig. 6.12). The figure shows that this well-defined structure is delineated
essentially by trips for work or study. The trips between work places as well as those
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Fig. 6.12 Within-day distribution
of trips according to purpose
(source: data from Household
Survey; processed by the
author).

Fig. 6.11 Trip time intensity
according to gender (source:
data from Household Survey;
processed by the author).

for other reasons (personal business, shopping, leisure) have a higher concentration
in off-peak hours. The busiest time is the morning, and in particular between 7am and
8am during which about 60% of daily trips are made. The high percentage of trips
over the lunch hour seems to suggest that a part of the population usually returns
home during this time and that fewer people return to work in the afternoon than
those who go early in the morning.

Among residents in the municipal area, the average amount of time used for trips
is around 54 minutes a head per day. This is in line with a famous essay by Marchetti
(1994) which shows, on the basis of information from various historical eras and dif-
ferent regions in the world, that the average travel time of human beings can be
adopted as an anthropological invariant and is about an hour a day. In Herat, howev-
er, men tend to spend more time on the move (about 58 minutes a day) than women
(44 minutes a day). The average time of a trip is 21 minutes, but in this case there are
not significant differences between men and women. Thus, the fact that women
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Fig. 6.13 Spatial density of daily
trip ends (source: data from
Household Survey; processed
by the author using a Kernel
spatial density algorithm with
search radius of 250m).

spend less time travelling is not due to shorter trips but rather to the fact that they
travel less. While, however, the men’s trips tend to be slightly longer in the age group
above 25, women’s trips show a reverse trend: they are slightly shorter after 20 years
of age. There are no important variations in the average length of trips based on pur-
pose, with the exception of women’s trips for administrative reasons, which tend to be
very short, and for males for non-home based work, which have an average length of
30 minutes. It can be seen that trips for shopping, leisure and medical purposes
tend to be a bit shorter for men (around 15 minutes) and longer for women (between
18 and 24 minutes). As regards the different use of transport modes, while trips by
bicycle and motorbike take, on average, around 20 minutes, on foot they are shorter
(slightly over a quarter of an hour). By car and by bus they take a bit longer than
average (between 25 and 30 minutes per trip).

6.6 SPATIAL DISTRIBUTION OF MOBILITY

A fairly clear description of the spatial distribution of overall mobility in the urban
area of Herat is shown by the map of daily trip ends (i.e. origin and destination). From
Fig. 6.13 it is clear that the area which produces and receives most trips is the
quadrilateral of the Old City and some surrounding areas, in particular the one imme-
diately to the north of the section of main road from Khaja Kalla road to Darb-e-Malik
road, Shahre-e-Naw square, Golha square and Cinema square, the area of Baraman to
the northwest, all the nearby areas to the west and some to the south (Darb-e-Iraq)
and east (corresponding to the Traffic Department, Police Station and Darb-e Khush
square). As well as the central area, the eastern wedge of District 12, a fairly large
area around Jebrael, shows fairly high trip density although it cannot be compared
with the Old City. The other areas with a high mobility rate are rather sparse in the
municipal area and are more concentrated around Kandahar – Herat highway to the
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Fig. 6.15 Spatial density of first
daily trip destinations (source:
data from Household Survey;
processed by the author using a
Kernel spatial density algorithm
with search radius of 250m).

Fig. 6.14 Spatial density of first
daily trip origins (source: data
from Household Survey;
processed by the author using a
Kernel spatial density algorithm
with search radius of 250m).

southeast, the far east of District 11 south of Farqa, and some areas with a strong pull
such as the university to the north.

The different spatial distribution between origin and destination of trips can be
highlighted by considering only the first trip of the day. Since it is usually this trip
which leads to the main destination (for example work or study), places of resi-
dence emerge as generators of mobility and main destinations as attractors. The
distribution of trip origins shown in Fig. 6.14 highlights the fact that there is a minor
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spatial density of these compared with total trips shown in Fig. 6.13, and that trip ori-
gins are more correlated to the distribution of the population (see Fig. 3.4). However,
origins are more dense south of the city, with the exception of the far east of the
municipal area, with maximum points again in the Old City. In the northern area of
the city, the greatest density of origins is in District 1 and in the area of District 8
adjacent to it and in the far east of District 12 around Jebrael. The spatial distribution
of destinations, shown in Fig. 6.15, shows the drawing power of the vertical central
road axis of the Old City and its continuation to the south towards Darb-e-Iraq, as well
as the area immediately to the north of the Old City (from Golha square almost up to
the religious site of Masjed-e Jame of Herat). Other important destination areas are to
the northeast of Jebrael, around the Kandahar – Herat highway to the southeast, and
in some important magnet points in the centre-north of the city, like the Finance
Department, the Water and Energy Department and University.
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7. Individual motorized mobility:
the use of cars and motorbikes
for urban travelling

Fig. 7.1 Distribution of daily car
trips of Herat residents
according to age and gender
(source: data from Household
Survey; processed by the
author).

Individual motorized transport makes travel more flexible, since it is always
available and offers an almost unlimited choice of itineraries and destinations. It is
also faster and more comfortable for the traveller. For these reasons, in urban
areas where there are no particular policies favouring collective transport, the use
of individual motorized transport is prevalent. On the negative side, motorized
transport has higher investment and running costs than non-motorized forms and
public transport, so it is less common where the income levels of the population are
not very high.

In the city of Herat, individual motorized transport is used for roughly a third of
the residents’ daily mobility. This is a far greater share than collective transport but is
only about a third of pedestrian travel. In particular, use of cars stands at about 16%
and motorbikes at around 15%, which cannot be considered low if assessed in terms of
the overall limited level of motorization of Herat families (see Section 6).

Cars are used mainly by men (82%) and only rarely by women (18%). Further-
more, only 4% of trips are made by women as drivers. The distribution of car trips by
age group shows a higher concentration of use among the young: while men tend to
use cars fairly regularly also when they are older, women use them a lot less after the
age of 25 (Fig. 7.1). Motorbikes are also used almost exclusively by men: only 4% of
women use this form of transport. As in the case of cars, the use of motorbikes is
more common among the young and again in this case more men than women con-
tinue to use them as they get older (Fig. 7.2).

Most journeys by car and motorbike, i.e. 76% and 84% respectively, are made to
get to work, or for work reasons (Fig. 7.3). Car and motorbike journeys to school are
fewer, i.e. 12% and 7% respectively, and very few trips are made by car and motorbike
for other purposes.
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Fig. 7.2 Distribution of daily
motorbike trips of Herat
residents according to age and
gender (source: data from
Household Survey; processed
by the author).

Fig. 7.3 Shares of daily trips by
car and motorbike according to
purpose (source: data from
Household Survey; processed
by the author).

Fig. 7.4 Within-day distribution
of trips made by car and
motorbike (source: data from
Household Survey; processed
by the author).

As for overall mobility in Herat, the use of cars and motorbikes peak in the morning
(from 6-8am), around lunchtime (from 11am to 2pm) and in the afternoon (from 4-
6pm). In the case of the afternoon, the peak time is slightly later than the general trend
(Fig. 7.4). The average time for car trips is around 29 minutes while for motorbikes it is
about 21 minutes, the same as the average time for journeys using any kind of transport.

The evaluation of load factor, given by the average number of people aboard the
vehicle, allows us to understand the extent of vehicle use in terms of their capacity,
and consequently to assess how many vehicles are used to make a certain number of
trips. The load factor of cars in Herat is very high compared to that of urban areas in
more developed countries (Fig. 7.5). The reasons are probably linked both to the
scarce availability of vehicles in resident households, meaning that available vehicles
are used more, and the average size of household, which is about 7 people. The
daily average load factor of cars is 4.2 persons per vehicle and this increases around
the middle of the day and decreases to less than 3 only during the night. Load factors
which seem incredibly high, i.e., up to 9 persons per vehicles, are in part due to the
use of large capacity cars but above all to passenger crowding, which is a wide-
spread practice in Herat. The load factor of motorbikes is also quite high (Photo 7.1),
i.e. 1.5 persons per vehicle on average daily. Between 1 and 2 persons per vehicle
remains fairly constant all day (Fig. 7.5).
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Photo 7.1 Motorbikes with
drivers and passengers in Herat
(photo F. Sarwary).

Photo 7.2 A car in a narrow
street of the Old City (photo G.
Di Benedetto).

Fig. 7.5 Daily trend of car and
motorbike load factors (source:
data from Household Survey;
processed by the author).
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Fig. 7.6 Spatial density of daily
trip ends by car (source: data
from Household Survey;
processed by the author using a
Kernel spatial density algorithm
with search radius of 250m).



As regards spatial distribution, there is a higher concentration of car trips in the
northern part of the Old City (Fig. 7.6), between Pay-e-Hesar and Shahre-e-Naw, and
in the areas immediately to the north, east and west (Khaja Kalla). The fact that there
is not a high concentration of car trips in the whole of the Old City testifies to the dif-
ficulty of travelling by vehicle in the narrow streets (Photo 7.2) and of finding parking
spaces. Fig. 7.6 show that other clusters of car trip ends are smaller and are spatially
distributed over the whole urban area, especially in residential areas and in areas with
drawing power such as the University in the northern part of the city. Cars are not used
much in the outermost areas, and not even in District 12, where the number of total
trips is quite high, pointing to the fact that in this area of the city car possession is
lower than average. The spatial distribution of motorbike trips is very similar to cars,
with the highest concentration on the central road axis and in the northern part of the
Old City (Fig. 7.7). Some other points, such as Chahar Soq between District 2 and Dis-
trict 3, show a high number of motorbike trip ends (Photo 7.3).

Use by car and motorbike of the main access roads is shown in Fig. 7.8. The
busiest access is that of Kandahar – Herat highway to the south, followed by Zendeh
Jan road to the west and Karokh road to the east. The access roads which connect to
long-distance destinations (Islam Qal’a – Herat highway, Toraghundi – Herat highway
and, above all, Kandahar – Herat highway) are characterized by mainly car traffic
while the other access roads, with local links, are used mainly by motorbike. These
forms of transport enter Herat mostly during the day, although some roads (Kandahar
– Herat highway and Karokh road) are becoming quite busy also in the early hours of
the morning.

A preference for using various possible routes on the urban road network can
be assessed through traffic simulation. Application of the ‘all-or-nothing’ assignment
model1, which assigns travel between various areas to the shortest route possible,
offers an interesting picture. Fig. 7.9 shows the assignment of car traffic to the main
road network of Herat in the morning rush hour from 7-8am. The roads most used
by cars are those accessing the northeast of the Old City, in particular Mehri road

DIAGNOSIS

90

Fig. 7.7 Spatial density of daily
trip ends by motorbike (source:
data from Household Survey;
processed by the author using a
Kernel spatial density algorithm
with search radius of 250m).

1 The ‘all-or-nothing’ assign-
ment algorithm assigns the
mobility demand to the
transport network, by hy-
pothesizing that all journeys
between two Traffic Analy-
sis Zones choose the short-
est route. It does not take
traffic jams into account but
it is a useful way of assessing
the ‘desired’ distribution of
flows on the network (Or-
tuzar and Willumsen, 2011,
p. 359).



towards the north and the central east-west road axis from Safiullah Afzali road to
Khaja Ali Movafaq road which connects to the area of the Stadium. On Mehri road
peak traffic is around 1,500 cars/hour per direction, while on Khaja Ali Movafaq
road it can reach about 1,000 cars/hour per direction. Also very busy are the main
roads entering the city such as the Islam Qal’a – Herat highway to the north, the
Malan road and the Qahraman-e Milli road (Kandahar – Herat highway) to the
south, which, however, all remain under a maximum flow of 1,000 cars/ hour per
direction. The general picture shows a strong preference for the Islam Qal’a high-
way to the north and Malan road and the Qahraman-e Milli road (Kandahar – Herat
highway) to the south, the roads passing near the Old City and the entire east-west
road axis which traverses the city horizontally, from Karokh road on the east up to
Zendeh Jan road on the west. Also the road from Emam Shish Nur road on the
southeast is fairly busy. 

Road preferences for motorbikes are different from those for cars (Fig. 7.10).
The maximum flow in the morning rush hour from 7-8am is distributed on the
section of the east-west axis which goes from the Old City to the area of the Stadi-
um (Khaja Ali Movafaq road), with almost 3,000 motorbikes/hour per direction. Also
fairly busy is the east-west axis which connects the area of the stadium with the
eastern margins of the urban area (Ala’udin Khan road), with maximum flows
around 2,500 motorbikes/hour per direction. Some other road axes are busier than
the average city street, with maximum flows slightly over 1,000 motorbike/hour per
direction: the access roads to the urban area from the south (Malan road and
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Photo 7.3 Motorbikes in Chahar
Soq, Herat Old City (photo G. Di
Benedetto).

Fig. 7.8 Daily car and motorbike
traffic according to time bands
at the main city accesses
(source: data from Hamidullah
and Sarwary, 2014a; processed
by the author).
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Qahraman-e Milli road up to the Stadium), from the north from Islam Qal’a – Herat
highway (in particular the inner branch of Mehri road), the western part of the cen-
tral horizontal road axis towards Zendeh Jan road, and finally the horizontal section
which passes the Old City to the south and continues towards the roads linking
Kandahar – Herat highway with the Stadium (Saifi Heravi road, Ostad Khalilullah
Khalili road, Ostad Masha’l road).

Fig. 7.9 Car traffic flows in the
morning peak hour. (source: all-
or-nothing assignment
simulation by using Visum
model; data from Roads Survey,
Sarwary (2014), Household
Survey; processed by the
author).

Photo 7.4 Cars in Safiullah Afzali
road (source: Jami, 2014).
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Photo 7.5 Cars in Khaja Ali
Movafaq road (source: Jami,
2014).

Fig. 7.10 Motorbike flows in the
morning peak hour (source: all-
or-nothing assignment
simulation by using Visum
model; data from Roads Survey,
Sarwary (2014), Household
Survey; processed by the
author).





8. Walking and biking, the eco-
friendly modes for urban travel

Photo 8.1 Pedestrians in Herat
(photo F. Sarwary).

Photo 8.2 Women walking in
Herat (photo F. Sarwary).

Walking and biking are the most sustainable forms of travel from an environ-
mental point of view, both in ecological terms, since they produce neither air nor
noise pollution, and in terms of occupying public space (Tight et al., 2011). On the
other hand, they are slower and less comfortable than other forms of transport,
which is why they are used less than motorized transport in the cities of developing
countries (Black, 2010).

As in the past, when people in Herat moved around almost exclusively on foot
(Najimi, 1988, p.102), walking is of fundamental importance in the city nowadays, and
accounts for over 60% of daily travel (Photo 8.1). On the contrary, with the arrival of
individual motorized transport such as cars and motorbikes, trips by bike, which
was a very popular form of transport until just recently, have fallen to an overall share
of only 3% of the daily total (see Section 6).

Among the female population, walking still constitutes the biggest share (83%) of
total trips (Photo 8.2), much more than for men who make 53% of trips on foot. The
distribution of trips on foot by age group shows that there is a high concentration of
this mode of transport among the very young, in particular the under-twenties. There
are no significant differences between men and women except in the absolute values
which confirm that women are less mobile than men (Fig. 8.1). Bikes instead are used
almost exclusively by men (for 5% of their journeys) while women use this means of
transport extremely rarely. There are more bike trips in the 15-20 age group, although
bikes are used by all age groups until 65. If we exclude the above-mentioned age
group in which bike use is greater, bike trips tend to decrease slightly as the popula-
tion gets older (Fig. 8.2).

As regards trips on foot, 45% are made to reach places of study and a similar per-
centage relate to work: 36% for the home-work journey and 9% for other work rea-
sons (Fig. 8.3). There are other minor reasons for travelling on foot, including shop-
ping, which accounts for 8% of pedestrian travel. Different results emerge for bicycle
travel. The highest share is in fact due to work reasons (49% for the home-work jour-
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Fig. 8.2 Distribution of daily trips
by bicycle made by Herat
residents according to age and
gender (source: data from
Household Survey; processed
by the author).

Fig. 8.1 Distribution of daily trips
on foot made by Herat residents
according to age and gender
(source: data from Household
Survey; processed by the
author).

ney and 21% for other reasons related to work), while the need to go to school is the
purpose of only 23% of bike trips. Of other reasons for bicycle travel, the only relevant
one is shopping which amounts to 6%.

The distribution of trips made on foot and by bike throughout the day is similar
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Fig. 8.3 Shares of daily trips on
foot and by bicycle according to
purpose (source: data from
Household Survey; processed
by the author).



Fig. 8.4 Within-day distribution
of trips made on foot and by
bicycle (source: data from
Household Survey; processed
by the author).

to that of general mobility, with a higher concentration in the morning (from 6-8am)
including a peak time from 7-8am (Fig. 8.4). The second peak time for both forms is
from 11-12am. Although they decrease gradually, trips remain fairly numerous until
2pm. Later there is another peak time, albeit minor, in the afternoon (from 4-6pm).
Compared to bike trips, those made on foot remain high during the morning, and drop
suddenly in the late afternoon, fading to nothing after 7pm. The average length of a
bike trip is around 19 minutes (corresponding to around 4.7km at a speed of 15km/h),
while trips made on foot last for around 17 minutes (corresponding to around 1.4km
at walking speed). Both of these are less than the overall average of 21 minutes per
trip by any transport mode. It should be noted that trips on foot made by women are
slightly longer than those made by men, around 18 minutes against 16.

The highest spatial concentration of trip ends on foot is in the Old City, in par-
ticular along its central horizontal axes (Bazar Iraq road and Bazar Mesgarha road)
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Fig. 8.5 Spatial density of daily
trip ends on foot (source: data
from Household Survey,
processed by the author using a
Kernel spatial density algorithm
with search radius of 250m).



and vertical axes (Bazar Kandahar road and Bazar Malik road) and in the northeast
and southwest quadrants of this urban area (Fig. 8.5). There is also a high density
of trips on the margins of the Old City and in particular along the west side on
Khaja Kalla road, in the northwest corner (Khaja Kalla road) and in the central
points of the west (Darb-e Khush) and the south side (Saifi Heravi road). Outlying
areas with a fairly high concentration of trip ends on foot are the far west of District
12 around Jebrael; the far east of the municipal area between Districts 8 and 11,
south of Farqa; the urbanized portion of District 6, and the historical town of
Gazargah to the northeast. Other places with a high density of trip ends on foot are
places with drawing power such as the university area around Bagh-e-Azadi
between Districts 1 and 5, around numerous schools (for example immediately to
the north of Mahalleh-e Haji Abbas, in District 12) and above all the areas near
cemeteries. Among the latter, the areas of highest density are the eastern part of
District 8, the area near the cemeteries immediately to the north-west of Jami
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Photo 8.3 Bicycles in Chahar
Soq, Herat Old City (photo G. Di
Benedetto).

Photo 8.4 Pedestrians and
vehicles in Bazar Malik road,
Herat Old City (photo
F. Sarwary).

Fig. 8.6 Spatial density of daily
trip ends by bicycle (source:
data from Household Survey,
processed by the author using a
Kernel spatial density algorithm
with search radius of 250 m).



Park and the one opposite the large cemetery immediately to the north of the Old
City where there are also some schools. 

Trip ends by bike are less dense and are mostly concentrated in the area of the
Old City (Fig. 8.6; Photo 8.3). These trips, however, are not clustered within the
quadrants of the Old City but rather on the roads around it – in particular on the
west, Khaja Kalla road, and the south, Saifi Heravi road – and in its central point
Darb-e Khush. Among the few areas of bicycle trip density is the administrative area
of District 1, especially along the central east-west road axis of the city, and the
area of the University between Districts 1 and 5.

Preference for routes can be assessed using the simulations demonstrated in Fig.
8.7. relating to the morning peak hour from 7-8am on the main city road network.
This is purely indicative, since it ignores routes on local streets which are, in reality,
much used by walkers; all the same, it is useful for identifying the large roads that are
potentially used by pedestrians and, as a result, for recognizing which road axes are
used both by pedestrians and vehicle traffic. According to this method, the main
roads most used by walkers are clustered in several areas of the city, mainly in the Old
City (Photo 8.4) and its surrounding and central roads, in particular the horizontal
axis formed by Darb-e-Iraq road and Bazar Mesgarha road. There is also a consider-
able flow of pedestrians towards the Old City from District 7 along Abrisham road.
Another highly attractive route for pedestrians is the central east-west axis, from the
area of Baraman to the west of the Old City up to far beyond the Stadium, on Ala’udin
Khan road. Other roads used by pedestrians are the south-north axis which delimits
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Fig. 8.7 Pedestrian main traffic
flows in the morning peak hour,
trips within TAZs excluded
(source: all-or-nothing
assignment simulation by using
Visum model; data from Roads
Survey, Sarwary (2014),
Household Survey; processed
by the author).
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Districts 3 and 4 (Maiel Heravi road and Fekri Saljouqi road) and Shahzadegan road,
from the Old City to the historical-cultural complex of Musallah and Kohandazh.
Further away from the centre, pedestrian traffic is found in District 1, Daneshjoo road
and other streets in the university area between Districts 1 and 5, the streets leading
to areas with schools and cemeteries in the northern part of District 8 facing
Gazargah, and the streets around the area of the cemeteries immediately to the
north-west of Eco park. Finally, there is a high concentration of pedestrian traffic on
the streets of District 12 in the direction of Jebrael.

As regards the most attractive streets for bicycles Fig. 8.8 shows that the main
flow is attracted by the east-west road axis which crosses the city, from Districts 8
and 11 up to the northern margin of the Old City. On this road axis, in the morning
peak hour from 7-8 am, the traffic flows from the suburbs towards the centre and
reaches a maximum of 500 bikes per hour, per direction. The other important bike
flows are almost all in the direction of the centre of the Old City, preferably along
straight east-west routes (for example Ustad Khalili road and the route which, after
circling the stadium, continues along Ferdousi road, from Districts 6, 4 and 3 towards
the centre) or else north-south (Mehri road and Sadiq road from Districts 1 and 5
towards the centre). In terms of flow direction, the exception to the general flow
towards the centre, are the routes leading to the university area, which lead from the
centre towards the areas of study, for example on Nawaee road and Helal-e-Ahmar
road.

Fig. 8.8 Bicycle traffic flows in
the morning peak hour (source:
all-or-nothing assignment
simulation by using Visum
model; data from Roads Survey,
Sarwary (2014), Household
Survey; processed by the
author).



9. Collective transport in Herat:
needs for a major improvement

Fig. 9.1 Public transport
management agencies in Herat
(Source: Owais and Nadeem,
2012, processed by the author).

Collective transport is a highly efficient way to travel, both in economic terms and
because it makes little impact on the environment. This is particularly true in urban
areas, where the population is generally distributed over a limited area and residents
have little need for the flexibility of individual transport. Collective transport vehicles
convey large numbers of people, which means that less energy is consumed per pas-
senger (compared to individual means and on condition that the vehicles are full),
there is less air and noise pollution and public space is occupied to a lesser extent. Put-
ting these advantages into effect requires adequate planning and management.

In the Herat urban area there are different systems of collective transport, man-
aged by two different government authorities responsible to the Ministry of Transport
and Civil Aviation (Fig. 9.1; see Section 3). 

The main collective transport system is a bus/minibus network serving the
Old City and the geographical centre of the city (Fig. 9.2). There are three bus lines
and two minibus lines currently operating and their main features are shown in
Table 9.1. The table shows a low average speed for the bus lines (around 10km/h).
In Herat there is no ticketing system for buses and minibuses, and a fare of about 10
Afghans per trip is paid by passengers directly to the driver. The three bus lines are
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Line Route Length Stops Running Peak Hour Average 
(km) time Headway speed

Bus 1 Huz’e Kerbas-Bagh’e Mellat 10.4 28 1h 2min 15 min 10.06

Bus 2 PaienAb-Gazergah 8.8 22 53min 15 min 9.96

Bus 3 Darb-e-Malik-Shaidaye 9.2 21 55min 15 min 10.03

Minibus 1 Darb-e-Iraq-Pol’e Minardar 7.9÷7.2 20 43÷47 min 15 min 11.02÷10.04

Minibus 2 Pol’e Mallan-Coll Ab 5.0÷6.5 25 30÷39 min 15 min 10.0÷13.0

Tab. 9.1 Main characteristics of
bus and minibus lines managed
by government authorities
(source: data from Sarwary,
2015; processed by the author).
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Fig. 9.2 The bus and minibus network managed by government authorities, and main terminals (source: data from Sarwary, 2015; processed by the author).
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Photo 9.1 Mili Bus vehicles in
the city of Herat (source:
Sarwary, 2015).

Photo 9.2 The Mili Bus depot,
located along the northern side
of Khaja Abdullah Ansari road
leading to Gazargah (source:
Jami, 2014).

Photo 9.3 A minibus in the city
of Herat (source: source:
Hamidullah and Sarwary,
2014a).

Photo 9.4 An extra-urban
private bus in the city of Herat
(source: source: Hamidullah and
Sarwary, 2014a).

run by the Herat Mili Bus Department, reporting to the General Presidency of Mili
Bus Transportation in Kabul, owners of the fleet of vehicles used (Owais and
Nadeem, 2012). The buses, each with a capacity of 50 seats (Photo 9.1), were
donated in 2003 by the Republic of India and the Islamic Republic of Pakistan.
Their characteristics are not fully suitable for urban service, since the general layout
(e.g. number and arrangement of doors, platform height) seems to be more appro-
priate for extra-urban service. The bus lines work daily from 6am to 7.30pm with a
frequency of up to 15 minutes in the peak hour. The first line is about 10.4km
long and starts in the western suburbs of the city (Hawadeh), proceeds along the
main urban road axis which skirts the northern part of the Old City and continues
on to the Taraqi Park. From here it turns north along Helal-e-Ahmar road, crossing
the border between Districts 1 and 8, and reaches the end of the line (Bagh’e Mel-
lat) in District 5 on the Roodaki road. A second line, about 8.8km in length, starts in
the southwestern corner of the Old City (PaienAb) and travels along the western
and northern sides, continues on to the area of the Taraqi Park, and turning north,
takes the Khaja Abdullah Ansari road as far as Gazargah. A third line, about 9.2km
in length, starts on the northern side of the Old City (Darb-e-Malik) and then trav-
els along the whole main road axis of the city (Khaja Ali Movafaq road and Ala’udin
Khan road) to the last stop beyond the eastern border of the municipal area
(Madraseh’e Qiasiah). The Mili Bus depot (Photo 9.2) is currently located in a
suburban area along the northern side of Khaja Abdullah Ansari road leading to
Gazargah (see Fig. 9.2). Until recently it was located on the opposite side of the
same road, about 700m to the north. At present there are only two minibus line
operating in Herat as a third line linking the central area with District 12 (LaGeS,
2013) was recently cut (Sarwary, 2015). The lines are managed by the Herat Pres-
idency of Land Transport Regulation using the drivers’ own vehicles – small-sized
buses with a capacity of 30 seats each (Photo 9.3). The drivers belong to a private



Photo 9.5 The extra-urban bus
terminus, to the extreme north
of District 5 along the Roodaki
road (source: source: Jami,
2014).

Photo 9.6 Some types of coach
in Herat (source: Sarwary, 2015).

1 It is worth pointing out that
also in this case, as for cars in
general, it is customary in
Herat to overload the vehi-
cles with passengers.

2 Most of the ‘coaches’ in Herat
are Toyota car models, such as
Coaster (30 seats), TownAce
(8 seats), and other models
similar to Ventury (12 seats).

3 While the estimated number
of active taxis in Herat is
3,500, about 5,700 cars are
registered as taxi at the Her-
at branch of Ministry of Inte-
rior Affairs Traffic Depart-
ment, and only about 1,600
taxis are registered to the
Herat Taxi Drivers Union
(Sarwary, 2015). The number
of active rickshaws is esti-
mated by the Herat Traffic Po-
lice Department, although the
only official data refer to the
overall number of registered
motorcycles and three-
wheels in the Herat province
(about 50,000) and to the
overall number of rickshaws
registered at the Herat branch
of Ministry of Interior Affairs
Traffic Department (about
500) (Sarwary, 2015).

union (see Section 3) and carry out the service on behalf of the government body
which sets the regulations as regards routes and features of the service. The first
minibus line, of around 8km in one direction and 7km in the other, traverses the Old
City, leaving from the western boundary (Bazar Iraq road) and taking the central
horizontal road axis, continuing east as far as the area south of the Taraqi Park. It
then turns southeast, traversing District 6 and terminating at the last stop of Pol’e
Manardar outside the municipal area. Because of the narrow streets, the line divides
into two routes to traverse the Old City from west to east and vice versa. The sec-
ond minibus line, travelling a distance of around 5km in one direction and 6.5km in
the other, connects the area of Malan in the southern suburbs with the area of
Kolab in District 5. Like the first minibus line, because of the narrow streets, the
line divides into two routes to traverse the Old City from north to south and vice
versa. In one direction it traverses the central axis and in the other, its eastern side.
The minibus depots are numerous, small and located not far from the Old City
(see Fig. 9.2). The largest (around 3.3ha in size) is directly north of the Old City,
near the Sherkat-e Pashm road. 

As well as urban bus lines, there is also an extra-urban bus service to the sur-
rounding districts and as far as the capital Kabul, operating by means of 50-seat
vehicles (Photo 9.4). The runs head mainly towards the main terminus (Photo 9.5),
located in a suburban area of almost 8 hectares in size, to the extreme north of Dis-
trict 5 along the Roodaki road which links Herat with Toraghundi and neighbouring
Turkmenistan (see Fig. 9.2). 

Apart from the bus and minibus network which report to the Ministry of
Transport and Civil Aviation, there are other forms of collective urban transport in
Herat, using various smaller vehicles1 (coaches, taxis and rickshaws). ‘Coaches’ are
people carriers with a capacity of 8 to 30 seats2 (Photo 9.6), the largest being actu-
al minibuses. Taxis are conventional cars with a capacity of 4 passengers as well as
the driver (Photo 9.7). These are yellow and white and offer a more comfortable
service than other forms of public transport. Finally, there are rickshaws, i.e. com-
mercial vehicles adapted for people transport and able to carry up to 7 passengers,
but not very comfortable (Photo 9.8). The number of active coaches, taxis and
rickshaws in Herat is estimated to be about 800, 3,500 and 35,000 vehicles respec-
tively3. All these transport services are managed by the Herat Presidency of Land
Transport Regulation using, as in the case of minibuses, vehicles owned by the
drivers themselves (Owais and Nadeem, 2012). Also in this case, therefore, the
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drivers belong to different private unions (see Section 3), and carry out the service
on behalf of the government body which sets the regulations as regards routes and
features of the service. These three collective transport systems have numerous
lines, serving all the districts of the urban area, and often overlapping each other.
Many lines travel along the main east-west road axis and converge towards the city
centre, where the rickshaws in particular take advantage of their small size to trav-
el along the narrower streets. The routes and stops of these collective transport
services are not always strictly followed in practice but can vary depending on the
requirements of the service and the traffic conditions (Owais and Nadeem, 2012).
Commercial speed is also variable: while coaches and taxis travel at an average for
speed of between 20 and 40km/h, rickshaws have a speed of around 10km/h. The
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Photo 9.7 Taxis in Safiullah Afzali
road, Herat (source: Jami, 2014).

Photo 9.8 Rickshaws in
Shahzadegan road, Herat
(source: Jami, 2014).

Fig. 9.3 The coach network and
terminus (source: data from
Sarwary, 2015; processed by the
author).
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timetable of these services differs somewhat from the bus service, running from
5.30am to 8.30pm in summer and from 7am to 6.30pm in winter, or in general from
sunrise to sunset (LaGeS, 2013). Like buses, the fare is paid directly to the driver
and varies between 20 Afghans for a taxi trip to 10 Afghans for minibus, coach and
rickshaw. Currently, there are 15 coach lines operating in the city of Herat, most of
them converging in the central urban area (Fig. 9.3). Most of the lines are limited
to the border of the municipal area or a little further away, while five lines extend
for some kilometres outside the city, to the east up to Shaidaye and to the south as
far as the rural centres of Qhala Chaqh, Turk Abad, Sare Hadira, and Pashtun
Pol. The line paths are shown in Fig. 9.4, while the main characteristics of the lines
are reported in Tab. 9.2. The frequency of service is variable, with a very short
headway during the peak hour (3 minutes or less). 

As well as ‘coaches’, taxis run on prearranged routes. The road network travelled
by taxis is shown in Fig. 9.5, which also shows taxi and rickshaw terminuses. The rick-
shaw service is not allowed in some central parts of the city (Sarwary, 2015).

In Herat, bus travel is extremely limited and accounts for only 4% of the total
number of residents’ daily trips. In line with several experiences reported in the lit-
erature (e.g. Kunieda and Gauthier, 2007), the use of buses by the female population
(3% of trips) is lower than that by men (4%). This is generally because women’s trav-
el needs relate, more than men’s, to household activities which require greater travel
flexibility, as well as the fact that women are more affected by the crowded and
unsafe conditions typical of public transport. 

The age group which uses the bus most for urban travel is from 10 to 25

Fig. 9.4 Paths of the coach lines
(source: data from Sarwary,
2015; processed by the author).
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ID Route Length (km) Stops

A Khaja Kalla to Pashtun Pol 13.2 8

B Qhaibatan to Bagh’e Mellat 11.3 12

C Paieen Ab to Naw Abad 11.1 16

D Shaidaye to Darb-e-Malik 10.3 13

E Jede Abrisham to Baqe Nazargah 8.9 16

F Jade Ansari to Imam Fakhre Razi 8.7 19

G Darb-e-Malik to Mahalleh-e Baba Haji 5.1 7

H Darb-e-Malik to Mahalleh-e Haji Abbas 5.2 10

I Jabrael to Darb-e-Malik 7.2 7

J-1 Pole Malan to Sare Hadira (Route I) 10.6 15

J-2 Pole Malan to Sare Hadira (Route II) 1.7 4

K Darb-e Kandahar to Turk Abad 8.7 8

L Abdul Abad to Qhulub Che 10.1 13

M Darb-e Iraq to Qhala Chaqh 13.1 13

N Puran to Qunde 11 11.4 18

O Daneshjoo to Chahar Baq 6.2 12

Tab. 9.2 Main characteristics of
coach lines (source: data from
Sarwary, 2015; processed by the
author).

Fig. 9.5 The road network
travelled by taxis with taxi and
rickshaw terminus (source: data
from Sarwary, 2015; processed
by the author).
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(Fig. 9.6). However, while men continue to use buses, albeit in a rather limited way,
when they are older, women use them mainly during adolescence.

The main reasons for travelling by bus are related to work activities which
account for 66% of trips: 61% for getting to work and 5% for other work reasons (Fig.
9.7). The need to get to study places also accounts for a high share of bus journeys
(29%), while only 4% of bus trips are for shopping and 1% for leisure, probably
because of the lack of flexibility of this mode of transport.

There is a higher concentration of bus trips in the peak hours than other modes
of transport: 32% in the morning rush hour from 7-9am with a similar share divided
between lunch time (14% from 11am to midday) and between 3 and 4pm, evidently
for returning from work (Fig. 9.8). This afternoon peak hour is rather earlier than for
other kinds of transport. During the rest of the day there is limited use of buses,
resulting in a considerable difference between peak hours and slow periods. The
spatial distribution of bus trips shows that these are concentrated over a few areas
which are clustered, as can be expected, at a short distance from the stops (Fig. 9.9).
Maximum trip density is on the northern edge of the Old City, i.e. the main city road
axis and in particular in the areas of Shahre-e-Naw and Darb-e-Malik, where the
routes of the three bus lines and the north-south minibus all converge. The other
areas which show a certain density of bus trip ends are the north-eastern quadrant of
the Old City, the section of the road axis from the Old City to the Stadium (in partic-
ular directly to the north, near the Finance Department), and in some other areas fur-
ther away (between 500 and 700 metres) from the bus stops. Of note among these is
the area west of the University and – quite far from the bus line – some areas in Dis-
tricts 3, 6 and 8. In general, the maximum density of trip ends by bus is in the inner-
most part of the city on the east-west road axis and in the Old City which, moreover,
is the area best served by bus. 

The inflow and outflow of buses, minibuses and coaches during the day on the
main roads accessing the city4 is shown in Fig. 9.10. While urban bus lines affect only
Karokh road to the east, Zendeh Jan road to the west and Emam Shish Nur road to
the southeast, all the access points are used by extra-urban vehicles. The busiest
access points are those of the Kandahar-Herat motorway, Karokh road and Zendeh
Jan road, while on the Toraghundi-Herat motorway and Islam Qal’a-Herat motorway
the flow is less. As can be expected from passenger transport, there is little flow dur-

Fig. 9.6 Distribution of daily trips
by bus made by Herat residents
according to age and gender
(source: data from Household
Survey; processed by the
author).

4 Here and below, reported traf-
fic refers to the extra-urban
side of access roads. At time of
writing, a regulation of the Her-
at branch of the Department of
Transportation states that ex-
tra-urban buses are not allowed
to enter the urban area from
5:00am to 9:00pm in spring and
summer or from 6:00am to
7:00pm in autumn and winter
(Sarwary, 2015). Hence, when
traffic is not allowed to enter
the city, they should stop at the
terminuses to the peripheral
urban area (Fig. 9.1).
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ing the night except in the case of the Kandahar-Herat motorway and Karokh road,
where there is fairly constant traffic until the very early hours of the morning. Many of
the buses, minibuses and ‘coaches’ which access the city from extra urban areas
end their run in terminuses in the outskirts of the urban area as shown in Fig. 9.2.
The areas outside the urban area are also served by rickshaws. As shown in Fig. 9.11,
by far the busiest access point is that of Zendeh Jan road, followed by Emam Shish
Nur road and Malan road. Rickshaw traffic is heavier in the daytime hours and is neg-
ligible during the night.

As regards passenger loads on the urban bus, minibus and coach lines, these
were estimated by means of a simulation5 conducted by assigning the mobility
demand to the bus network during the morning peak hours from 7-8am. It is clear
from Fig. 9.12, that the highest flow is concentrated in the section between the Old
City and the area to the east of the Taraqi Park (from Safiullah Afzali road and

Fig. 9.7 Shares of daily bus trips
according to purpose (source:
data from Household Survey;
processed by the author).

Fig. 9.8 Within-day distribution
of trips made by bus (source:
data from Household Survey;
processed by the author).

Fig. 9.9 Spatial density of daily
trip ends by bus (source: data
from Household Survey;
processed by the author using a
Kernel spatial density algorithm
with search radius of 250m).

5 Using a headway-based as-
signment algorithm, where
users choose their paths de-
pending on the frequency
and running times of the
services (PTV, 2013).
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Ala’udin Khan road), where it converges with three of the five bus or minibus lines
and up to ten coach lines, plus some extra-urban buses entering the city although
generally stopping in the peripheral areas. The maximum flow from the west is along
Khaja Ali Movafaq road, where it reaches a total of around 3,700 passengers per
hour per direction. This is a very high load for public transport services. In fact, this
flow value broadly coincides with the overall transport capacity of the three bus
lines and seven coach lines operating in this section, if we consider that in the peak
hour the coach headway can be 3 minutes and that it is customary in Herat to over-
load vehicles with passengers6 (Photo 9.9). The routes feeding this main axis are less
busy, with higher incoming loads than outgoing. There are significant flows on the
Helal-e-Ahmar road from the north (on Bus line 1, with approximately 1,000 passen-
gers per hour per direction), on Minibus Line 1 entering the Old City (from Pol
Rangina road to Taher Fushanji road and Mowlana Taki road, with a flow of between
1,000 and 1,600 passengers per hour per direction), and finally on the roads from the
south (Kandahar-Herat motorway and Qahraman-e Milli road, with approximately 700
passengers per hour per direction). The other routes served by bus, minibus and
coach lines have significantly smaller flows.

As reported by Owais and Nadeem (2012), the overall conditions of public
transport in Herat are not deemed to be very good even by the stakeholders who
manage the services. One of the biggest problems is believed to be the lack of coor-
dination between the two government bodies which superintend the services and
between these and the municipality of Herat. This causes a lack of planning resulting
in overlapping lines, variable routes and stops, services which are excessive in some
areas and inadequate in others. As regards the drivers, it emerges that their wages

6 Considering that the over-
loaded capacity of three bus
lines running every 15 min-
utes is around 840 passenger
per hour per direction (with
70 passenger per vehicle)
and the overloaded capacity
of seven coach lines running
every 3 minutes is around
2,800 passenger per hour per
direction (with 21 passenger
per vehicle), then the capac-
ity of the section is slightly
higher than 3,700 passenger
per hour per direction.

Fig. 9.10 Daily bus and
minibus/coaches traffic according
to time bands at the main city
accesses (source: data from
Hamidullah and Sarwary, 2014a;
processed by the author).
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are insufficient and policies implemented to compensate for this situation, for exam-
ple by paying according to the number of passengers carried, often tempt the drivers
to behave inappropriately since they seem to be more concerned about getting more
passengers than maintaining a regular service. Moreover, public transport stops are
not in good condition (Photo 9.10), being neither recognizable (Photo 9.11) nor
supplied by adequate signage (Ayobi, Salehi and Yawary, 2012). Due to traffic con-
ditions, it is not unusual that people board in the middle of the road (Photo 9.12).
Finally, the vehicles are old or in poor condition and in most cases inadequate
(Photo 9.13).

Fig. 9.11 Daily rickshaw traffic
according to time bands at the
main city accesses (source: data
from Hamidullah and Sarwary,
2014a; processed by the author).

Fig. 9.12 Passenger traffic flows in
Herat bus, minibus and coach
network; morning peak hour
(source: headway-based assignment
simulation by using Visum model;
data from Road Survey; Sarwary,
2014; Sarwary, 2015; Hamidullah
and Sarwary, 2014a; Household
Survey; processed by the author).
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Photo 9.9 Passengers boarding
coaches in Safiullah Afzali road,
between Khaja Kalla square and
Darb-e Malik square (source:
Sarwary, 2015).

Photo 9.12 Bus boarding
(source: Sarwary, 2015).

Photo 9.13 Example of the
outside of a Mili Bus (source:
Sarwary, 2015).

Photo 9.10 A bus shelter
(source: Sarwary, 2015).

Photo 9.11 A bus stop with
signage (source: Sarwary, 2015).



10. Freight mobility in Herat:
the role of regional hub

Photo 10.1 A truck in the city of
Herat (source: Hamidullah and
Sarwary, 2014b).

Photo 10.2 Trailers in the Jebrael
freight terminal, Herat (source:
Hamidullah and Sarwary, 2014b).

Photo 10.3 A kamaz vehicle in
the city of Herat (source:
Hamidullah and Sarwary, 2014b).

Photo 10.4 Coaches in the
Karokhi Espin Adi terminal,
within District 2 at the border
with District 3 (source:
Hamidullah and Sarwary, 2014b).

Freight transport is a fact of life in all urban areas (Dablanc, 2009), owing to the
need to supply the resident population and to send local produce elsewhere. There
may also be hubs in the urban area for the trading of goods produced in, and destined
for other places in the region.

Since there is no railway link nearby, and because the airport is situated 10km
south of the city, the only freight transport in the actual urban area of Herat is by road.
Consistent with Herat’s traditional role as an intersection for the flow of goods
between Afghanistan and the bordering countries on the northeast, road freight traf-
fic in the city is almost entirely the result of external commerce. In fact, while vehicles
starting and ending their journeys in the municipal areas number just over a thousand
a day, the number of incoming vehicles from the main access roads is around 3,800,
with just as many outgoing.

Much of this traffic (about three quarters) comprises trucks, i.e. 2-axle road
vehicles with a capacity of between 3 and 10m3 in volume and between 5 and 10
tonnes in weight (Photo 10.1). The trucks are generally used for the transport of
bulk freight, for example building materials. They are used on the less bumpy
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though unsurfaced roads such as those which link Herat with the districts of Obeh,
Enjil and Karokh. Trailers hauled by a road motor vehicle called a tractor (Photo
10.2) account for some of the remaining quarter of freight traffic. They use roads
which are generally surfaced and in better conditions, linking Herat with long- dis-
tance destinations: the roads towards the two bordering countries of Iran and
Turkmenistan and the road to the south of the city which goes through Kandahar as
far as the capital Kabul in the eastern part of Afghanistan. Another freight vehicles
is a particular type of truck called a kamaz, mostly suitable for unsurfaced and
mountainous roads (Photo 10.3). These are three-axle vehicles with a considerable
load capacity, i.e. around 20m3 in volume and 15 tonnes in weight. The kamaz are
used to transport goods on the impervious roads which link Herat with other
provinces, such as Badqhis, Ghor and Faryab. Moreover, also ‘coaches’ are used for
carring small-sized parcels (Photo 10.4). 

In the city of Herat there are several areas used as freight terminals, as shown in
Fig. 10.1. These are specialized according to the city access roads. 

The biggest terminal (almost 59 ha) is that of Jebrael, located to the northwest of
District 12 and used for links between Iran and Turkmenistan (Photo 10.5). The
traffic using Jebrael terminal comprises two thirds trailers and one third trucks,
transporting a total of around 4,500 and 800 tonnes a day respectively. This traffic is
almost equally shared between the two connecting roads with Iran (45%) and Turk-
menistan (55%).

DIAGNOSIS

114

Fig. 10.1 Herat freight terminals
(source: data from Hamidullah
and Sarwary, 2014b; processed
by the author).



Photo 10.7 The Farsi freight
terminal, in the middle of
District 2 (source: Hamidullah
and Sarwary, 2014b).

Photo 10.8 The Haji Sia Khan
freight terminal, along Ala’udin
Khan road, District 8 (source:
Hamidullah and Sarwary,
2014b).

In the area to the northeast of District 12 there is another group of large areas for
freight transport comprising Herat’s Customs, an area of around 31ha which deals with
the customs for commercial traffic with neighbouring countries, and the two terminals
of Khaja Qaltan Wali more to the north and Tank Molawi further south (Photo 10.6).
All these areas are along the road towards Islam Qal’a and the Iranian border and are
also very near the road to the north, to Toraghundi – Herat highway and Turkmenistan.
Both these terminals house traffic that connects Turkmenistan and the Kandahar –
Herat highway route to the south of the Herat urban area, which is used to reach Kan-
dahar and then the capital Kabul. While the Khaja Qaltan Wali terminal (which extends
over an area of 16ha) is specialized in links with Kandahar, that of Tank Molawi
(around 11ha) serves longer distance traffic for Kabul. Both are used by trailers
which transport up to 550 tonnes a day to Kandahar and almost 1,800 to Kabul.

There are four other smaller terminals which use Toraghundi - Herat highway in
the area of urban District 12 (traffic for the district of Gulran to the northwest of
Herat), in urban District 9 (traffic for the district of Rabat-e-Sangi to the north of
Herat), District 7, on the margins of the Old City (traffic for the district of Gulran to
the northwest of Herat) and on the border between Districts 2 and 3 (traffic for the
district of Koshk-e-Kohna to the northeast of Herat). All these terminals are used by
trucks and ‘coaches’ and have a capacity of between 70 and 150 tonnes each a day. 

There are five terminals which use Kandahar – Herat highway to the south of the
city. All of these are fairly small (less than 1.5ha) and located in Districts 2 (Photo
10.7), District 3 and on the margins of District 6. These link Herat with the areas to
the south: the districts of Pashtun Zarghun, Adraskan, Shindand and Farsi, all within
150km to the south of the city, and the province of Helmand in the extreme southeast
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Photo 10.5 The Jebrael freight
terminal (source: Hamidullah
and Sarwary, 2014b).

Photo 10.6 The Tank Molawi
freight terminal (source:
Hamidullah and Sarwary,
2014b).



of Afghanistan. These terminals are used almost exclusively by trucks and overall
have a transport capacity of around 550 tonnes a day.

Seven terminals along the main east-west city road axis in the east of the urban
area (Ala’udin Khan road, bordering Districts 8, 6 and 11) use instead the access to
Herat on the east, Karokh road (Photo 10.8). These are all small (less than 1ha) and
serve, by roads which are impervious at times, a traffic of trucks and kamaz towards
the areas east of Herat, from the nearest districts such as Obeh and Chesht-e-Sharif,
to the province of Badghis and as far as the district of Chagcharan in the province of
Ghor. Overall, they guarantee a traffic capacity of around 800 tonnes a day.

Finally, there is one terminal which uses the western access to Herat, and is
located in District 9 along the main east-west road. This is a very small terminal
with limited truck traffic (approximately 30 tonnes a day) heading towards the dis-
trict of Ghourian on the western border of Afghanistan.

Freight transport affects the traffic in Herat to various degrees depending on the
access roads to the city1 (Fig. 10.2). The busiest access is the Kandahar – Herat high-
way with a daily traffic of more than 2,000 vehicles, slightly more incoming than
outgoing. About three quarters of this traffic comprises trucks and the remaining
quarter is made up of trailers. There is a lot of traffic from the very early hours of the
morning (from 4-8am), continuing for most of the day (from 8am -4pm) as well as in
the evening hours (from 8-12pm).

The road for Toraghundi – Herat highway and the border with Turkmenistan is
also heavily trafficked, with almost 1,900 freight vehicles a day, also in this case
slightly more incoming than outgoing. Trucks account for around 70% of the flow
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1 Here and below, reported
traffic refers to the extra-ur-
ban side of access roads. At
time of writing, a regulation
of the Herat branch of the De-
partment of Transportation
states that freight vehicles
are not allowed to enter the
urban area from 5:00am to
9:00pm in spring and summer
or from 6:00am to 7:00pm
in autumn and winter
(Hamidullah and Sarwary,
2014a). Hence, when freight
traffic is not allowed to enter
the city, vehicles should stop
at peripheral terminals
shown in Fig. 10.1.

Fig. 10.2 Daily freight traffic
according to time bands at the
main city accesses (source: data
from Hamidullah and Sarwary,
2014a; processed by the
author).



while trailers make up the remainder, with a very small number of kamaz. The within-
day distribution of this traffic is higher in the morning (from 8am to midday) but,
although gradually decreasing, it remains quite busy up to 8pm. The traffic is a great
deal lighter during the night until the early hours of the morning. The link towards the
west with Islam Qal’a and the Iranian border is used by fewer vehicles (around
1,000) per day. However, over 70% of these are trailers which impacts heavily on road
circulation because of the length of the vehicles. The remainder of the flow on this
road comprises mostly trucks. Incoming and outgoing traffic is almost equal, but
whereas incoming traffic reaches its peak in the second part of the day, from 12
noon to 8pm, outgoing traffic is slightly heavier in the morning hours, from 8-12am.
There is less traffic on the east and west access routes to Herat (Zendeh Jan road and
Karokh road), as well as on Malan road to the south: around 600, 900 and 800 vehicles
a day overall. All three of these roads are mainly used by trucks, although on the
Karokh road there is a fair amount of trailers and kamaz, albeit accounting for less
than 10% of the total. Incoming and outgoing traffic is about equal in the case of Zen-
deh Jan road and Karok road, while incoming traffic on Malan road is slightly more
than outgoing. As regards temporal distribution, there is a very high concentration of
traffic during the day in the case of Zendeh Jan road and Malan road and less for
Karokh road, which is also busy in the very early hours of the morning, from 4-8am.
Because of the fact that it links a rural basin at short range, the south-eastern access
of Emam Shish Nur road is the least busy, with fewer than 400 vehicles a day, with
more incoming than outgoing. This traffic flow comprises mostly trucks and is heav-
ier during the daytime hours, dwindling to almost nothing during the night.

FREIGHT MOBILITY IN HERAT: THE ROLE OF REGIONAL HUB
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Fig. 10.3 Freight vehicles traffic
flows in the early morning peak
hour (source: all-or-nothing
assignment simulation by using
Visum model; data from Roads
Survey, Sarwary (2014),
Household Survey; processed
by the author).
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By means of traffic simulation, using an ‘all-or-nothing’ assignment model which
assigns trips between various traffic zones to the shortest routes, it is possible to high-
light the most appealing routes for freight traffic. Fig. 10.3 shows that in the early
morning peak hour, freight flows tend to be concentrated on a few road axes, i.e.
those weaving a network of links between the four access roads to the city mostly
used by freight traffic: Toraghundi - Herat highway to the north, Islam Qal’a – Herat
highway to the northwest, Kandahar – Herat highway to the south and Karokh road to
the east. A very busy road is the main east-west road axis which traverses the city
horizontally, from the area of Ala’udin Khan road in the east, where the terminals
serving the road for Karokh are situated, along the whole of Ala’udin Khan road up to
the Stadium, and then in the section between the Stadium and the upper margin of
the Old City. From here there is another busy road, Mehri road, which heads north to
then join, by Herat road, the city junction of the Islam Qal’a – Herat highway, near
Herat Customs and the large terminals of Khaja Qaltan Wali and Tank Molawi and the
suburban one of Jebrael. From this area, the busiest road is the link (Jami road) with
Toraghundi – Herat highway to the north and the whole route which from here joins
the area of the Stadium (Roodaki road, Helal-e-Ahmar road). The roads to the east
around the Stadium are those mostly used by freight vehicles, in particular Ahmad
Shah Baba road and the adjacent section of Ala’udin Khan road which has a maximum
flow of around 230 goods vehicles per hour and per direction.



11. A summary of current mobility
conditions in Herat

1 The traffic flows are in this
case expressed in Passenger
Car Equivalents (PCE). The
equivalence coefficients used
are: 1 for cars and rickshaw;
0.3 for bicycles and motor-
bikes, 2.5 for heavy duty ve-
hicles and buses. 

In view of the prospect of significant demographic and economic growth, which
will certainly have an impact on settlement patterns, land use and mobility behaviour,
the transport system in Herat is found to be lacking. The most critical areas are the
lack of coordination between the governing bodies managing mobility, the lack of city
transport planning, insufficient and poorly maintained road infrastructures, a less
than optimal management of vehicle circulation, and the low quality and lack of opti-
mization of public transport services.

These problems exist within a framework of urban mobility which has distinc-
tive structural and behavioural characteristics. In Herat there is a high concentra-
tion of mobility in the central area of the city and the Old City. Residents journey
mostly on foot, or, to a lesser extent, by individual means. The remaining few use
public transport although a very small number also travel by bicycle, the most
popular way to travel in the past (Najimi, 1988, p. 102) and up to recent times. Fur-
thermore, the typical behavioural differences between genders, which are to be
found in all the countries of the world, are heightened by the local culture. Finally,
because of Herat’s role as provincial capital and hub of transfrontier freight traffic
between Iran, Turkmenistan and Afghanistan, the city has to cope with mobility
arising from its relations with areas of considerable importance beyond the munic-
ipal boundaries. This accounts for around 30% of overall daily mobility, of which
some is freight transport.

Below is a summary of the most important points which have emerged from an
analysis of the current mobility situation in Herat, with the aim of identifying the main
strengths and weaknesses of the system, as well as the opportunities and the threats
of the predicted situation in the future.

11.1 GENERAL TRAFFIC FLOW PATTERNS

Areas of major traffic flow are identified through an examination of vehicle traffic
patterns during the morning rush hour from 7-8am. Fig. 11.1 shows a simulation of
traffic in the rush hour, carried out using an assignment method which relates
transport demand to the road network. This method is particularly suitable for
showing the traffic flows in congested networks, such as those of the urban areas
during the rush hour (Sheffi, 1985). Demand is expressed in equivalent vehicles1

with the aim of assessing overall traffic flows and their effect on road circulation
(Shalini and Kumar, 2014). The figure shows that the most intense flows are those
heading towards the northern margins of the Old City, using both the main east-
west road axis (in particular the section between the Old City and the Stadium, cor-
responding to Khaja Ali Movafaq road and Safiullah Afzali road) as well as those
coming from the junction of Toraghundi – Herat highwayand Islam Qal’a – Herat
highway to the north (Mehri road). In these sections the maximum traffic flows are
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those heading towards the city centre, which amount to between 2,000 and 3,000
vehicles per hour. On the other hand, because of the low capacity of the streets in
this area, the traffic traversing the Old City is light. Traffic flows reach 1,000 vehi-
cles per hour and per direction on the perimeter roads of the Old City. It is clear
that the section of the east-west road axis which is in the northern part of the Old
City is a destination for a large number of vehicles requiring parking places. The
traffic on the two roads entering the city from the south (Kandahar – Herat highway
and Malan road) is fairly heavy, while there is lighter traffic on the section of road
coming from the north that encircles the city centre in the west quadrant to then
join the area of the Stadium (Roodaki road, Helal-e-Ahmar road). The flow on the
access road from Emam Shish Nur to the southwest is also light. The other city
streets have much lighter traffic.

The levels of congestion of the road network, expressed by the relationship
between flow and single street capacity, are shown in Fig. 11.2. As could be intuit-
ed from the flow distribution, near-capacity levels are east-west in the section
between the Old City and the Stadium, where road space is drastically reduced by
the continual presence of several lines of parked cars (Photo 11.1) and in some
cases by mobile food stalls (Jami, 2014). There are also high flow/capacity ratios on
the main incoming roads, to the north from the junction of Toraghundi – Herat high-
way and Islam Qal’a – Herat highway, to the south from Kandahar – Herat highway
and Malan road, to the east coming from Karokh road and to the west from Zendeh
Jan road.

Fig. 11.1 Equivalent vehicle
traffic flows in the morning peak
hour. (Source: equilibrium
assignment simulation by using
Visum model; data from Roads
Survey, Sarwary (2014),
Household Survey; processed
by the author).
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11.2 A CITY OF PEDESTRIANS DREAMING OF CARS

The income levels of the population and the city’s turbulent history over the past
decades have not permitted widespread ownership of motorized vehicles (see Section
5). Despite this, road circulation is still congested in the most central areas of the city
and during peak traffic hours. This is not due to the lack of street space, as much as
to their disorderly use (Photo 11.2). Furthermore, while individual motorized trans-
port is limited, accounting for less than a third of daily trips, residents do not take
public transport, but in most cases – for almost a third of trips – move around on foot.
Although this choice seems to depend mostly on the fact that such trips are short (on
average, less than 1.5 km) it is also, without a doubt, due to the low quality of public
buses which account for only 4% of daily trips in Herat. We can presume, then, that
for reasons linked to the symbolic value of individual transport, the desire to possess
a car or at least a motorbike may drive future traffic development in Herat, with neg-
ative results in terms of economic efficiency and protection of the environment. This
is borne out also by the fact that the bicycle is little used despite it being an eco-
nomically efficient and eco-friendly form of transport which was once very popular.
This seems to be due to a need to move on from the habits of the recent past and to
tap into the technological and symbolic advantages of individual motorized transport
within the context of the city’s rapid economic growth. Moreover, it appears that
there is a lack of sensitivity towards the use of bicycles from the point of view of envi-
ronmental awareness. 

Fig. 11.2 Traffic congestion in
the morning peak hour. (Source:
all-or-nothing assignment
simulation by using Visum
model; data from Roads Survey,
Sarwary (2014), Household
Survey; processed by the
author).



Photo 11.1 Informal on-street
parking in Afzali Boulevard.
(source: Jami, 2014).

Photo 11.2 Disorderly traffic and
standing in Shahzadegan road
(source: Jami, 2014).

Finally, the environmental quality of urban transport in Herat is not particularly
high: while available data on vehicle type are not well organized, it is clear that the
average age of the vehicle fleet in circulation is quite old and causes pollution which
– while curbed by the low number of motor vehicles – has reached levels which can-
not be ignored (LaGeS, 2013, p. 40).

11.3 GENDER DIFFERENCES IN MOBILITY BEHAVIOUR

Consistent and significant gender differences in mobility behaviours, concerning
trip purpose, trip distance, transport mode and other aspects of travel, have been
reported by several research studies in recent years (Law, 1999). In Herat, these
differences are, in addition, influenced by the particular cultural context. A highly
significant factor is the low rate of general female mobility, which is about a quarter
of the total, and the fact that this is mostly limited to the younger age groups,
falling to almost nothing after the age of 25. The low numbers of mobile women in
the city lead to – or are caused by – a transport system which caters mainly for
men. Furthermore, because of the low levels of female employment, women travel
mainly for study and in relation to leisure and shopping (Photo 11.3). As regards
transport mode, women move around mostly on foot, a lot less by car and by
motorbike, less than men by bus and they hardly use bikes at all, since cycling is
not considered suitable for them. In addition, because of the fact that fewer than
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Photo 11.3 Women shopping in
Herat (photo F. Sarwary).

Photo 11.4 The state of road
surface and signage in the main
Safiullah Afzali road (source:
Jami, 2014).



Photo 11.6 People walking in
Golha Square (photo F. Sarwary).

Photo 11.7 The unregulated
intersection between Khaja Ali
Movafaq road and Sultan
Qiasudin Quri road (photo
F. Sarwary).

2% of the total number of driving licences are issued to women, the female popu-
lation travels on individual transport mainly as passengers. For women the average
amount of time used for travel – and consequently the average distance travelled –
is a quarter less than for men, with a high number of trips on foot. While women
are currently less mobile, all these behavioural patterns reveal a demand for trans-
port which still concerns around half of the population and is characterized by
highly particular needs.

11.4 A ROAD SYSTEM TO ADAPT TO THE ESSENCE OF THE CITY

Herat’s road system – like that in the rest of the country – testifies to the city’s
social and political history over the last decades. While there are no irremediable
structural shortcomings, it is currently in a less than satisfactory state of develop-
ment and maintenance (Photo 11.4), the main issues being unfinished repairs, the
restricted number of surfaced roads, an inadequate drainage system along the
streets (Photo 11.5), the low quality of urban furniture and a lack of adequate
parking spaces.

The influence on the road system of the slow development of the city’s urban lay-
out is immediately apparent in the contrast between the traditional urban fabric in the
historical part of the city and expansion according to the canons of the western
model, put into effect in the urban planning of the 1930s and 60s (Najimi, 1988). Both
have been shaped by the turbulent social and economic conditions from the 1970s on.
This has resulted in a lack of uniformity in the city street system, with no road spe-
cialization, leading to different types of traffic with different purposes using the
same roads. In such a scenario, the most vulnerable and sustainable modes of trans-
port, such as walking and bikes, are widely disadvantaged and not very well protect-
ed (Photo 11.6). The management of urban mobility is, furthermore, not very incisive:
there are no efficient measures or regulations for circulation and parking (Photo 11.7)
and there is a lack of signage, both horizontal as well as vertical. Finally, only a few
intersections are managed by traffic lights (Photo 11.8, see also Fig. 5.7). All these
elements combine to create a system which is inadequate, not only for supporting
mobility, but also in the quality of public space, of which streets and travel areas
account for a considerable share. 
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Photo 11.5 A typical roadside
drainage system in Herat (photo
G. Di Benedetto).



11.5 PUBLIC TRANSPORT WITH LOW APPEAL

The fact that bus transport in Herat is unappealing is borne out by its low share, i.e.
4%, of total daily trips. The reasons clearly lie in the inadequate cover of the urban
area by the operating lines and the low quality of the service. The main points which
emerge regarding the latter are the old and uncomfortable vehicles, the variability of
routes and stops and uncared for stopping and interchange places.

In Herat, however, the bus system is backed up by other means of collective
transport, using small and medium-sized vehicles such as coaches, taxis, and rick-
shaws. There are many of these on the city streets and their numbers seem high
considering the mobility rates, but they are not well coordinated, as borne out by
the convergence of their routes. The number of areas in which these vehicles stand
and their occupation of the roads impact negatively on road circulation (Photo
11.9). Considering these points, the collective transport system of Herat, while
varied in terms of service and vehicles, is not sufficiently classified or optimized.
One particular theme concerns the different mobility needs of women who are
discouraged by the crowded conditions of some collective means such as buses and
coaches: women are also less inclined to use uncomfortable vehicles such as rick-
shaws or transport such as taxis in which they may fear for their safety if left
alone only with the driver.

11.6 THE ROLE OF PROVINCIAL CAPITAL AND REGIONAL HUB

The high percentage of daily mobility flows with trip ends outside the municipal
area of Herat shows that the city plays an important role as commercial hub with the
outside world. This characteristic is due mainly to the fact that Herat is the only large
urban centre in a rather vast area, which extends beyond the province of the same
name and embraces the whole of western Afghanistan. The city is, then, a natural hub
for surrounding mobility. In the second place, and consistent with its thousand-year-
old role as geographical intersection of central Asian commerce, Herat is the natural
place for the clearing of freight traffic between Afghanistan and the bordering coun-
tries to the west, i.e. Iran and Turkmenistan.

Currently, the role of provincial hub is predominant (approximately 88% of daily
incoming and outgoing vehicles transport people) while that of freight transport
hub, while not negligible, is rather limited due to causes which include the economic
and political situation of the area. There are no notable measures currently in force in
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Photo 11.8 A signalized
intersection in Herat (photo F.
Sarwary).

Photo 11.9 Public transport
vehicles standing in Safiullah
Afzali road (source: Jami, 2014).



Herat to limit the impact of this considerable commercial traffic with external areas.
As regards passenger transport, nearly all incoming vehicles reach the city centre,
thus impacting greatly on street congestion. The freight transport terminals are situ-
ated inside the urban area, although the larger ones are located in the north-western
suburbs. Heavy duty vehicles, then. are obliged to traverse city streets even if they
are in transit from the border areas to the north, south and east of Afghanistan to
reach Kandahar or continue towards Kabul. To some extent this is mitigated by the
fact that freight vehicle traffic crosses the city mostly during the night (LaGeS,
2013). Nonetheless, the reality is that daily life in the city is disturbed by heavy
commercial traffic, without the means to regulate it efficiently. 

11.7 STRENGTHS, WEAKNESSES, OPPORTUNITIES AND THREATS

An interesting way to analyse the mobility situation in Herat is to examine the
strengths and weaknesses of the current system as well as potential opportunities and
threats from external forces (Fig. 11.3). 

The economic situation of the city and the sociopolitical events of the past have
meant that motorization in Herat has not fully evolved. This has a positive side, in that
much of the city’s mobility depends on transport forms which are more economically
and environmentally sustainable. On the other hand, for the same reasons, the vehi-
cle fleet is obsolete and is thus far from efficient as regards energy consumption and
impact on the environment in terms of noise and air pollution. Here then, is an
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Fig. 11.3 Main strengths,
weaknesses, opportunities and
threats concerning mobility in
Herat.
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opportunity to take advantage of the technological evolution of vehicles and fuel
and to guide, in a fruitful way, the transformation of the vehicle fleet towards more
sustainable models to forestall the threat of the uncontrolled growth of individual
motorization.

The evident lack of infrastructures and maintenance of the road system, parking
areas and the urban furniture in general, is without a doubt a weakness in the entire
system. But the main cause of congestion in the city seems to be the lack of appropriate
planning and management in governing mobility. This is confirmed by the fact that in
the central and most crowded area of the city the traffic levels during the rush hour are
not so high with respect to street capacity as to justify traffic jams. Instead, congestion
is caused by the improper use of the streets by parking and social and commercial activ-
ities (Photo 11.10). In effect, the mobility rates in Herat are lower than those typical of
urban areas of the same size, which is a positive aspect in managing mobility. 

Circulation chaos causes, however, a negative impact on areas of greater histor-
ical and cultural importance, for example the complex of Musalla and Kohandazh with
the Five Minarets, only recently protected by a traffic ban in the main adjacent
street (Photo 11.11). An opportunity to facilitate improvement may lie in agree-
ments to protect Herat’s cultural heritage, such as that signed in 2005 between the
representatives of UNESCO, the Ministry of Information and Culture, the Municipal-
ity of Herat, the Herat Urban Development Department and the Preservation of Cul-
tural Heritage Department (Sarwary 2013), setting out the guidelines for safeguard-
ing the most precious historical areas of the city. 

A further weakness of the Herat transport system is the low quality and appeal of
collective transport which is not very well organized and classified. Although bus
transport is the most efficient and capacious system, services are limited. The pres-
sure from collective transport coming from outside the city is not mitigated by filter-
ing at access points to the urban area which means that incoming flows head right
into the city centre, using a large number of vehicles with far less efficiency than a
mass high-capacity collective transport system. 

The increase in commercial traffic between Herat and external areas could be an
opportunity both for the economic development of the city and to improve the organ-
ization of transport and urban quality. Adequate measures are needed to regulate
incoming flows and protect the urban area from crosstown traffic to avoid grave
consequences for the city.

Photo 11.10 Outdoor markets
and parking in Mohandes Jalal
road, south of Masjid-e Jame
(source: Jami, 2014).

Photo 11.11 Road traffic in the
Five Minarets site, prior to the
traffic ban (source: Kawish,
2013).
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Finally, the entire city transport system does not meet the behavioural require-
ments of a part of the population – women – who need, as seen previously, more
inclusive measures. 

Within this framework, the expected demographic and economic growth, togeth-
er with the resulting increase in individual motorized mobility, could easily become a
real threat to the mobility system, determining an increase in street congestion and
the impact of traffic on the social and natural environment. It is clear that the avail-
ability of economic resources is an indispensable element in driving this growth, and
an insufficiency of resources could be an important obstacle to the sustainable devel-
opment of mobility. In any case, the development of organized mobility manage-
ment, which has access to the opportunities offered by current innovations in com-
puter technology to build an intelligent transport system, could be a decisive oppor-
tunity for Herat. 
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12. The city evolution: expected
scenarios

In order to define the development strategies of urban mobility in Herat in the
time period considered, all the possible scenarios which might arise in the area
need to be assessed. In this regard, the urban subsystems which principally influ-
ence mobility are formed by the settlement area and services, demographic
patterns, the availability of transport vehicles, and all the infrastructural and serv-
ice factors which affect the supply of transport and respective development
programmes, whether currently activated or in their planning stages. The following
is an overview of the expected evolution of each of these subsystems, which con-
stitutes the knowledge base on which the actions of the mobility plan must be
founded.

12.1 URBAN FABRIC

The Strategic Masterplan of Herat identified the evolutionary scenarios of Herat’s
urban fabric with the aim of offering sustainable solutions to demographic and eco-
nomic growth, both current and in the future (LaGeS, 2013). One of the basic tenets
of the Plan is the decision to avoid a process of urban sprawl which would deprive the
city of its fundamental economic, natural and scenic resources and trigger an increase
in mobility with individual motorized transport. On the contrary, the plan proposes
two main strategic measures: protection of the green farming belt which today sur-
rounds the urban area, and the limitation of the population absorption capacities of
the municipal area as it currently stands. In order to achieve these results, the Strate-
gic Masterplan proposes, on the one hand, the utilization of the new towns north of
Herat (mainly Ariana town, northwest of Herat and Shaidaye Town to the northeast)
and the construction of three new satellite cities at a distance between 3km and 15km
from the current urban area (Fig. 12.1), and on the other, the exact identification of
the city areas for densification.

The planning of the three new satellite cities would facilitate Herat’s transition
from provincial centre to a real metropolis and regional capital. The basic criteria
for these three new settlements are that they should encroach as little as possible
on agricultural areas in use, that the road plan of the satellite cities should be
adapted as closely as possible to the network of existing roads, and that a site
should be chosen for each satellite city which is consistent with planned infra-
structures or those already under construction. The sites should also favour inte-
gration with other existing settlements like other satellite towns, rural villages and
scattered dwellings, so as to amalgamate them into relatively compact settlements
(LaGeS, 2013).

With regard to current municipal boundaries, the Strategic Masterplan provides
for the protection and valorization of the historical city of Herat, the outer sites of
Musallah and Shazhadeh-Ha Graveyard, and the historical village of Gazargah, with
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the creation of buffer zones where it will not be possible to extend existing buildings
either in height or in width, except in order to build the most essential services for the
adjacent historical settlements. Urban development would thus be limited to two
specific construction categories, known as undone areas and expansion areas (Fig.
12.2). The undone areas are the most recently developed parts of the city, charac-
terized by free placed buildings with appurtenant areas. Within these zones the aim of
the Masterplan is to complete the process of urbanization through the upward and
outward extension of smaller-than-average buildings, the replacement of buildings in
disrepair, and the development of small unbuilt zones. The enlargement areas are the
zones which are not yet urbanized, where systematic development is possible. The
undone zones and the enlargement zones will constitute, from the perspective of the
Herat Sustainable Urban Mobility Plan, elements of urban traffic generation in addi-
tion to those already in existence.

The Strategic Masterplan provides for the completion of urban facilities
through the development of several areas destined to function as a central busi-
ness district (CBD) and others as a retail zone, as well as a large railway station
district in the area north-west of the city, with a new station for Herat in the
future (Fig. 12.2). Current green areas will be maintained and to these will be
added further sizable areas for parkland. The hilly area to the north will be pro-
tected and transformed into a new hill park. These new areas will also attract
travel, both from urban and extra-urban areas, thus influencing the future mobili-
ty patterns in the city.

In addition, the District 9 Development Plan provides for specific interventions
on urban fabric, new residential areas and additional new facilities at a local level. For
a detailed description of the technical aspects of this plan, see LaGeS (2015).

Fig. 12.1 The greater Herat area
according to the Herat Strategic
Masterplan (source: LaGeS,
2013, Fig. II.5.1; adapted by the
author).
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12.2 DEMOGRAPHY

The demographical evolution in Herat in future decades was outlined during the
development of the Strategic Masterplan (LaGeS, 2013). A demographic model
was developed which could estimate population growth in all urban districts, dis-
tinguishing demographic size by gender and age group. The model is based on a
system of equations which adopts a cohort component approach and assumes the
predominance of female population (Rogers, 1986; Willekens, 1995; Willekens,
Drewe, 1984). It uses a mixture of uniregional models (Keyfitz, 1972 and 1985) for
modelling interdistrict mobility towards new outer urban agglomerations (satellites)
when the maximum capacity of the city is reached, and models migrant inter-
change between all districts and external areas, using a function of allocation pool
model (Van Imhoff, et al. 1994). The model’s initial data are those of the Household
Survey (see Section 2), while the parameters for its application were estimated on
the basis of the main demographic statistics of Afghanistan (United Nations, 2011),
on the monitoring of annual repatriates from abroad towards the province of Herat
(CSO, 2010; 2011; 2012) and, finally, on the balance of population between Herat
province and the Herat urban area (CSO, 2004-2014).

Summarized in Fig. 12.3 is the evolution of the urban population of Herat
based on predictions of urban fabric development. On the basis of the analysis of
areas for possible development in settlements within the municipal boundaries, the
demographic model was given a restriction relating to the city’s maximum popu-

Fig. 12.2 Urban zones addressed
to safeguarding, enlargement,
densification and facilities
hosting in the future scenario
(source: LaGeS, 2013;, adapted
by authors).



District Population 2011 Population 2021 Increase 2011-2021

1 21,009 25,841 4,818

2 24,829 28,441 3,573

3 19,947 23,203 3,273

4 22,983 28,856 5,851

5 52,350 72,124 19,716

6 59,143 86,744 27,625

7 73,421 95,952 22,555

8 61,442 84,415 22,999

9 41,309 64,557 23,257

10 26,965 36,664 9,708

11 27,765 41,328 13,558

12 62,419 81,056 18,651

Total Herat City 493,582 669,181 175,584

Total outside 0 99,159 99,159

Satellite towns 0 35,000 35,000

Satellite cities 0 64,159 64,159

General Total 493,582 768,340 274,743

Fig. 12.3 Evolution of the overall
population of Herat from 2011
to 2021 according to
demographic model (source:
author’s processing).

Tab. 12.1 Projected Herat
population by urban district,
from 2011 to 2021, according to
demographic model. (Source:
data processed by authors).

lation absorption capacity. According to the results obtained, this maximum capac-
ity will be reached around 2018 and from that moment on demographic increase
should be directed towards the areas of expansion outside the present city (satel-
lite cities). Within the timeframe of the Herat Sustainable Urban Mobility Plan, i.e.
2021, it is predicted that the demographic situation of Herat will stabilize as shown
in Tab. 12.1. The population of the city will be a little over 669,000 while around
99,000 people will occupy the areas outside the urban perimeters, totalling just
over 768,000 inhabitants. This would correspond to around 115,500 households
(compared to around 69,700 in 2011) and a reduction in the average number of
people in the family, from around seven people in 2011 to 6.65 in 2021. As a result
of this evolution, also the demographic pyramid would show some reduction in the
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Fig. 12.4 Population density in
Herat; reference year 2021
(source: author’s processing
according to demographic
model and distribution model;
density estimation based on a
Kernel algorithm with search
radius of 250m).

young population base and a corresponding increase in size of the middle age
groups.

The urban districts where population would increase are the external ones
(from District 5 to District 12 with the exception of 10), where there’s more space
for new buildings or for the densification of existing fabric, while small numbers of
inhabitants could be absorbed by the more central districts, from 1 to 4 and – to
some extent – District 10. The satellite towns would in general be able to absorb
around 35,000 inhabitants, while more than 64,000 people would be located in the
satellite cities.

In order to estimate population development in the traffic analysis zones, a dis-
tribution model was applied. On the basis of the settlement predictions of the Strate-
gic Masterplan inside the municipal area, the population increase expected by 2021
was distributed among the various areas assigned to enlargement and undone zones
existing in 2011 according to their absorption capacities: see Section 12.1). As shown
in Tab. 12.1, the population can be absorbed in different ways in each urban district.
In Districts 1 to 4, the population is mainly assigned to undone zones (in District 2 it
is distributed evenly within the existing fabric) while in the other districts a bigger
share of inhabitants will be assigned to enlargement zones. As a result, the population
density of the urban area of Herat will change compared to that of 2011 (Fig. 12.4).
The greater density of the area corresponding to the Old City will be extended, for
example, to the outer part of District 7. Some zones which are already quite dense
such as the most westerly parts of Districts 1, 6 and 12 and the most southerly ones of
Districts 3 and 4, will increase their density through slight enlargement. Finally,
there will be a significant increase in overall density in the southern part of District 8
and in Districts 9, 10 and 11.

The distribution of the population in 2021 in the traffic zones is shown in Fig.
12.5, from which it is clear that the zones with more inhabitants are generally the out-
ermost ones, in many cases because they are bigger than the inner zones and in oth-
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ers because they are more built up. Fig. 12.5 also shows the comparison between the
population in 2011 and the predicted one in 2021; it can be seen that the increase of
residents is located in the outer zones of the city, beyond the city centre.

12.3 VEHICLE OWNERSHIP

Numerous studies testify to the complex relationship between the rates of vehicle
ownership, the socioeconomic characteristics of the population and the spatial distri-
bution of dwellings. Residential structure is without a doubt a fundamental element in
determining vehicle possession, particularly cars (Zhang et al., 2014) which often
become the dominant means of transport in areas which are spread out and where col-
lective transport is lacking. In terms of income, world time series show a strong rela-
tionship between vehicle possession and income of the population, where the former is
very low if incomes are at survival level, increasing suddenly when incomes exceed the
poverty level, and again when average incomes become high (Dargay et al. 2007).

In general, the number of vehicles owned has a direct influence on the number of
daily journeys made in an urban area, in particular when public transport is not very
appealing. In the case of Herat for example, the calculation of the first trip of the day
made by every individual, aggregated by Traffic Analysis Zone, is statistically corre-
lated in a significant way to the number of vehicles owned by the population who live
in the zones themselves (Fig. 12.6).

The number of vehicles owned by the resident population in Herat is among the
lowest in the world but there are some factors which suggest a rapid growth in the
near future. While there are no historical data relating to Herat, the national growth
trends of motorized vehicles (excluding motorbikes) show a significant increase in the
last twelve years, being extremely high from 2000 to 2007 and also in the subsequent
period: on average 7% per year between 2008 and 2012 (Fig. 12.7). Applying this
average growth to vehicles in Herat in 2011 results in the increases shown in Fig. 12.8.

Fig. 12.5 Population of Herat
according to Traffic Analysis
Zones; reference years 2011 and
2021 (source: author’s
processing).



137

THE CITY EVOLUTION: EXPECTED SCENARIOS

Fig. 12.6 Relation between total
number of vehicles and first
daily trips originated by each
Traffic Analysis Zone (source:
data from Household Survey;
author’s processing).

Fig. 12.7 Trend (left axis) and
annual growth rate (bars) of
motor vehicle ownership in
Afghanistan, 200-2012, two-
wheelers not included (source:
data from World Bank, 2015;
processed by the author).

Fig. 12.8 Forecast of vehicle
ownership in Herat according to
national average growth rates
(source: author’s processing).



According to this hypothesis, the total number of vehicles would increase by 70% and
the number of motorized vehicles per 1,000 inhabitants would increase to 43, which is
still much lower than the average in central Asian countries but more than the cur-
rent figures of countries neighbouring Afghanistan (see Section 5.1). According to the
relation shown in Fig. 12.6, this increase would lead to a 54% increase in trips begun
in the time period between 2011 and 2021.

12.4 ONGOING AND PLANNED PROJECTS

Following the fall of the Taliban regime, the government of the Islamic Republic of
Afghanistan undertook a vast programme to rehabilitate and develop national infra-
structures, which in some cases concern the Herat area. The programme concerned
all key sectors of social and economic development, including the transport system in
its various components: roads, railways, airports.

12.4.1 ROAD PROJECTS

The Afghanistan National Development Strategy gives high priority to the reha-
bilitation of the national road system, including the completion of a fully upgraded
and maintained ring road and connector roads to neighbouring countries, the
improvement of secondary (national, provincial and urban) roads, and the improve-
ment and building of rural access roads (ANDS, 2008). As regards the area of Herat,
rebuilding projects still being finalized are the Herat-Andkhoy and Herat-Chaghcharan
trunk roads. These also include the new project of the Herat Bypass and the work on
urban roads promoted by Herat Municipality.

The section of the northern half-ring of the Ring Road which goes from Herat to
Andkhoy (around 554km) is still partially under construction. More specifically, the
initial stretch between Herat and Laman has been completed, as has the stretch
from Qaisar to Andkhoy, but the Laman-Bala Murghab-Qaisar section is still the last
missing part of the entire Ring Road. The project of the Laman-Qaisar section is
financed by the Asian Development Bank and work began in 2011. The section is
about 152km long and crosses the rivers Tazabhaman, Harioman, Daraii Bum,
Murghab, Bocan and Qaisar. The road is planned with a width of between 8 and
10m, with AASHTO geometric standards for a design speed of between 80km/h in the
plain and 40km/h in mountainous stretches (Asian Development Bank, 2003). Work is
expected to be completed by the end of 2016 (Asian Development Bank, 2013) and
will link Herat with the regions to the north-west of the country with relative trans-
frontier sections for Turkmenistan, Uzbekistan and Tajikistan. With the completion of
the northern ring of the Ring Road it will then be possible to travel from Herat to
Kabul across the north of Afghanistan, a distance of around 1200km.

The Herat-Chaghcharan road (335km) forms part of the East-West Corridor
(approx. 750km), one of the projects in the National and Regional Resource Corridors
Program of the Afghan Government. This stretch of road is also included – under the
name National Highway 06 – in the Draft Master Plan for Afghanistan as a part of the
future East-West Highway System and – under the name Highway AH77 – in the
Asian Highway Network program (UNESCAP, 2011). The rebuilding of the road con-
nection between Herat and Chaghcharan is still in its planning stages. According to the
design, the Herat- Chaghcharan road is divided into two sections. The first, from Herat
to Cheshti Sharif (Salma Dam), 155km long, corresponds to an existing road which is
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Fig. 12.9 Design of Herat bypass
route (source: data from AIMS,
2005; UNOPS, 2012b; updated
and processed by the author).

fairly rectilinear and runs through flat land which is quite highly populated. The second
section, from Cheshti Sharif (Salma Dam) to Chaghcharan (180km), is little more
than a steep path which crosses an area of mountains and narrow valleys where the
scanty population is concentrated around the road. Since the Government of the
Islamic Republic of Afghanistan has prioritized the need for construction of the 155km
Herat - Chishti Sharif road, the feasibility study was financed in 2012 by the United
Nations Office for Project Services on the basis of the Prefeasibility Study previously
financed by the Swedish International Development Cooperation Agency (SIDA) in
2005 (UNOPS, 2012a). The main positive effects of the completion of the project will
include the reduction of transport costs from Herat to the east and the opening of eco-
nomic development opportunities through connections with eastern areas which are
currently isolated. The subsequent completion of the East-West Corridor will provide
the shortest possible road connection between Herat and Kabul, by a 750km long dia-
metrical road, shorter by 40-60% than the two half-rings of the Ring Road.

The planning of a Herat bypass linking the road to Islam Qal’a and Iran in the
west with the section of the Ring Road to Kandahar in the south has been recently
financed (UNOPS, 2012b). The aim of a bypass is to create an alternative route for
crosstown traffic, particularly heavy vehicles, thus relieving urban streets of unnec-
essary traffic. The existence of a bypass will in fact favour optimization of through
traffic flows which use the Ring Road to the south and the trunk roads to Iran and
Turkmenistan to the west and north respectively. The bypass route, initially pro-
posed by the Governor’s office of the Province of Herat, was decided by means of a
previous Herat Bypass Prefeasibility Study implemented by a local consulting com-
pany under a contract with the United Office for Project Services (UNOPS). This
route of about 50km starts from the Herat-Islam Qal’a highway, crosses the river
Harirud, past the Cement Factory in the south-west quadrant of the rural area
surrounding Herat, and ends in the south by joining the Herat-Kandahar highway in
proximity to the Herat Industrial Park and Herat Airport (Fig. 12.9). According to
information supplied by UNOPS, it is expected that this bypass will be the first sec-
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1 The Hairatan-Mazar-i-Sharif
stretch is the continuation of
the Uzbeka line which comes
from the north, starting from
Termez (Uzbekistan)

2 A future extension of this line
will also connect Sherkhan
Bandar, bordering Tajikistan.

tion of the future Herat external ring road. The second section will connect the
Herat-Kandahar highway to the East-West Corridor (Herat-Chaghcharan road).
The third section will join the East-West Corridor to the northern section of the
Ring Road (Herat- Badghis road), and the fourth section will connect the latter to
the Herat-Toraghundi highway. The fifth section will close the circle connecting the
Herat-Toraghundi highway to the Islam Qal’a – Herat highway and the currently
planned bypass. It is planned that the standards of the bypass design will be con-
sistent with those adopted at national level (Ministry of Public Works, 2007) and the
international AASHTO standards (AASHTO, 2011). The planned total width of the
road is 10m, including 7m of surfaced carriageway and 1.5m of unsealed shoulder
on each side. 

As regards urban road infrastructure, the strategy of ANDS is aimed at improving
roads, footpaths, storm drainage, street lights, and other issues (ANDS, 2008). Nev-
ertheless, the current known investment projects concerning the urban road system
of Herat are of minor significance. These include the reconstruction of around 7.5km
of road in the urban area planned by the Ministry of Public Works, for a value of 2.5
million USD (Ministry of Public Works, 2012). Herat Municipality has undertaken only
the installation of solar panel street lighting, the surfacing of the roads in the satellite
area of Shadayee Town and a few minor building works like retaining walls and sew-
erage canals (Herat Municipality, 2015b).

12.4.2 RAILWAY PROJECTS

Currently in Afghanistan there is no national railway, in contrast to bordering
countries. There are only two short rail connections which are actually the
appendages of railways lines of the two neighbouring countries Uzbekistan and Turk-
menistan (Natiq, 2009). The first, with a length of 75km and a gauge of 1,520mm,
connects the Afghan goods terminal of Hairatan1 on the border with Uzbekistan,
with that near the airport of Mazar-i-Sharif (UNESCAP, 2011). Afghanistan’s only
other railway line is a very short section across the border from Turkmenistan. This
section, 9.6 km long with a 1,524 mm gauge, constitutes the south terminal of the
Turkmena north-south Mary-Gushgy railway and connects Gushgy with the Tor-
aghundi custom terminal, on the border between Afghanistan and Turkmenistan
north of Herat Province.

According to the Afghanistan National Development Strategy (ANDS) and the
Afghanistan Resource Corridors Project (ARCP), the Afghanistan Railway Authority
(AfRA) has developed the Afghanistan Railway National Plan (ANRP), aimed at
building a national railway network and connections with neighbouring countries
(see Section 3). The ANRP is currently planning two long-distance railway lines
(AfRA, 2015), the Northern Line linking Iran to Herat-Toraghundi-Sheberghan-Aqina-
Mazari-Sharif and subsequently Hairatan bordering Uzbekistan and Kholm2; and the
Southern line linking Zaranj-Delaram-Chaman-Kandahar-Kabul and Bamiyan (Fig.
12.10). Future developments will complete the national network, including the Herat-
Bamiyan line and the Herat-Delaram line. Apart from the connection between Herat
and the Iranian border, the two projects currently underway which concern the city of
Herat are both included in the Northern Line: the Toraghundi-Kushk-Herat line and
the Sheberghan-Maimana-Qalai-Naw-Kushk-Herat line.

The project of a railway connection between Iran and Afghanistan is based on
funds of USD 155 million pledged by the Government of Iran (NRRCP, 2011).
Although the proposal of a railway connection between Iran and Afghanistan dates
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3 Central Asia Regional Eco-
nomic Cooperation, http://
www.carecprogram.org.

Fig. 12.10 The Afghanistan
Railway National Plan (source:
AfRA, 2015).

back to the 1980s, numerous difficulties have impeded
the completion of this project. In 2002 a Memorandum of
Understanding was signed between the Iranian Trans-
port Ministry and the Ministry of Public Utility in Kabul
in order to create such a rail link, and construction work
officially began in 2006 on the Iranian side. According to
available information, the line would be interconnected
with a part of the Iranian railway network which branch-
es out from the Mashhad-Bafgh line at Torbat-e Hey-
dariyeh (Iran) and proceeds south towards Sangan
(Iran), through an area of iron ore mines. The new link
between Iran and Herat is planned as a single-track rail-
way with a 1,435mm standard gauge, similar to the Iran-
ian one. In Iran, the line starts from Khaf (Iran), the sec-

ond last station on the line to Sangan (Iran). It would then continue towards Herat,
deviating slightly towards the south and then towards the east, across rather rugged
and arid terrain. The crossing of the Iran-Afghanistan border is presumably planned at
Dogharoun near Islam Qal’a, where the customs and security facilities are currently
located for transfrontier road transport. The length of the stretch in Iran is about
77km while in Afghanistan, from the border to Herat, it is about 114km. The Afghan
section would roughly correspond to the road which links Herat with Iran and would
be endowed with about ten stations, passing Islam Qal’a and Rozanak, near Ghourian,
the biggest city served by the line, about halfway between the border and Herat
(Railway Gazette International, 2008). In the Herat area, the terminal is planned in
the northern part of the city so as to facilitate its continuation towards the north and
north-west (Asian Development Bank, 2010). The entire project is divided into four
stages of which the last one, the Rozanak/Ghurian-Herat section, about 62km long and
costing about 125 million USD, forms part of the Railway Priority Projects in the
CAREC3 2020 Strategy (Railway Gazette International, 2012).

The (Sherkhan Bandar)-Kholm-Herat railway line is one of the main invest-
ments launched by the Afghan government as part of the national railway develop-
ment strategy (Harral et al., 2012). This railway line also forms part of the Railway
Priority Projects in the CAREC 2020 Strategy, which foresees implementation in
2015 (Railway Gazette International, 2012). On the basis of the 2010 feasibility study
(Asian Development Bank, 2010), the pre-assessment process of the this line has
been accomplished (ANDS, 2011). The route chosen by the feasibility study starts
from Sherkhan Bandar, in the northeast of the country and on the border with Tajik-
istan, and continues initially towards the south to Kunduz from where it heads west,
passing Khulm, Naibabad, Mazar-e-Sharif, Balkh, Aqcha and Sheberghan. From She-
berghan, heading north, a 35km-long branch will pass Andkhoy to reach Aquina at the
border between Afghanistan and Turkmenistan. The main line will instead run from
Sheberghan, turning to the southwest towards Maymana, Almar, Qaise, Ghormach,
Bala Murghab, Qala-e-Naw, Kushk-i-Kuhna and Kushk. In the area of Kushk it will join
a branch heading north to Toraghundi, at the border with Turkmenistan. From Kushk,
the main line will instead head south towards Herat where it will terminate in the
northern zone of the city, at the terminal of the other line being planned to link
Herat with Iran (HB Consultants, 2010). The (Sherkhan Bandar)-Kholm-Herat line
will thus provide a link, for both passengers and goods, between Herat and the main
cities in the north of Afghanistan with the future possibility of interconnections with
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the capital Kabul. It will also provide a link between Herat and some important towns
on the borders with Afghanistan’s northern neighbours (nearby Turkmenistan in
particular but also the more distant Uzbekistan and Tajikistan). The (Sherkhan Ban-
dar)-Kholm-Herat line runs mainly along existing roads, thus avoiding complex orog-
raphy, flanking the existing bridges over water and avoiding areas which are not
already covered by road transport. The line, with a standard gauge of 1,435mm, is
subdivided into three design sections. The first, which is 781km long and goes from
Herat to Naibabad, is expected to be built in a period of four years. The second,
217km long from Naibabad to Sherkhan Bandar, will require a construction period of
three years. The transfrontier section of 107km from Sheberghan to Aqina will take
two years. The length of the link between Herat and Sherkhan Bandar is just short of
1,000 km. Because of the need to connect up with the railway networks of countries
to the north which have a different gauge, a number of transhipment facilities are
envisaged. An intermodal and transhipment terminal is planned at Herat, while dual
gauge tracks are planned from Kushk to the Turkmenistan station Toraghundi. Other
transhipment facilities are planned at Aquina, Naibabad and Sherkhan Bandar. For
the section from Herat to Naibabad the annual traffic up to 2021 has been estimated
at 5,573 million freight ton/km and almost 18 million passengers/km (Asian Develop-
ment Bank, 2010). Currently, both the feasibility studies of the railway sections
Troghundi-Herat (124 Km), and the Sheberghan–Maimana–Qala-e-Naw–Kushk-Herat
railway section (471 km) are in progress. They are expected to be completed in the
second semester 2015 (AfRA, 2015b).

12.4.3 PROJECTS FOR HERAT AIRPORT DEVELOPMENT

As part of the Afghanistan National Development Strategy, the government of
Afghanistan has launched a series of actions to ensure that the principal airports
and the civil aviation authorities conform to the requirements of the ICAO and IATA
international standards (ANDS, 2008). The airports to be developed with requisites
which conform to international traffic are, apart from the capital Kabul, those of
Mazar-i-Sharif, Kandahar and Herat. A long-term development plan for Herat airport
includes action to improve the infrastructure and airport services (Office of the Pres-
ident of Afghanistan, 2011). These actions, planned in 2011, include the construction
of a NATO-funded taxiway for larger wingspan aircraft, an air traffic tower, a radar and
precision approach system, new parking for passengers and a paved apron surface
(ISAF, 2011). To this aim, the Afghanistan Civil Aviation Roadmap of the Ministry of
Transport and Civil Aviation includes a Transition Plan for the civil aviation func-
tions at Herat Airport. This plan provides for air transport control systems, (ATC), sur-
face movement control systems (SMC), communications, navigation and surveillance
services, rescue services and meteorological services (Ministry of Transport and Civil
Aviation 2012). Thanks to a soft loan made available by the Italian Ministry of Foreign
Affairs, the project of upgrading Herat Airport was launched in 2014 by the
Afghanistan Civil Aviation Authority (ACAA) as part of the Civil Aviation Plan of the
Afghan Government, which also provides for the hand-over of the airspace and of the
management of the airport from military forces to Afghan authorities (Ministry of
Finance, 2014). The project of upgrading Herat airport regards the provision of infra-
structures, equipment and vehicles, and aims to provide international connections
(e.g. The United Arab Emirates, Turkey, Arabia) with which it is hoped to increase the
number of passengers using the airport to 1,000,000 a year.
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13. Modelling Herat’s future mobility

Transport demand was calculated in the design scenario by means of a system of
prediction-based simulation models. In general, a transport demand model consists
of a set of mathematical relations which express – within a certain time period – the
average demand values in relation to the framework of socioeconomic/territorial
subsystems and available transport (Cascetta, 2009). In this Sustainable Urban
Mobility Plan we have used both descriptive demand models (i.e. describing the rela-
tionship between demand and subsystems without taking the decision-making
behaviour of users into account) and behavioural ones (which include explicit
hypotheses regarding user choices). The behavioural demand models are in turn
split into two categories according to whether they include the simulation of mobil-
ity choices (directly influencing the trips, such as where to live or work, whether or
not to get a driver’s licence, to possess a car, etc.) or only travel decisions (directly
concerning the trips themselves, such as whether or not to make the trip, the desti-
nation, transport mode, route). Since mobility choices are relatively stable in the
medium period, this study only considers travel decisions. The prepared models
reproduce trip demand rather than trip sequences: this is justified by the fact that
their aim is the simulation of the transport system in the rush hour, i.e. a time
interval which is sufficiently brief, and with characteristics such as to render negli-
gible the interconnection of trips. To develop the models, the transport demand was
characterized by the following factors:

– the time (h) at which trips take place;
– the reason for the trip (r);
– the socioeconomic category of users (c);
– the Traffic Analysis Zones of trip origin (o) and destination (d) (see Section

2.5);
– the transport mode (m) used for the trip.

The trip routes were analysed using models which assigned demand to available
transport networks by means of Visum software (PTV, 2013; see Section 2.3). The
range of choices taken into consideration for the transport demand simulation were as
follows:

– the decision to make the trip from the zone of origin (o);
– the choice of the time (h) at which to make the trip;
– the choice of destination zone (d);
– the choice of transport mode (m).

The analytical structure of the demand model calibrated to reproduce the
trips of residents in the urban area of Herat is based on the so-called ‘partial share
modelling approach’ (Cascetta, 2009). Such a structure includes in this case the
sub-models of generation, time sharing, distribution and modal split of trips. The
model is, moreover, specialized by user category so as to enhance its prediction
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capacity. As illustrated in Section 12.2, the modelling of demand was preceded by
an analysis of future population trends by means of an appropriate demographic
model. This model supplied an estimate of the number of individuals belonging to a
certain socioeconomic category (c) who live in a certain zone of origin (o). This
number is represented by:

The trip generation model supplies the average number of individuals belonging
to a certain socioeconomic category (c) who, finding themselves in a certain zone of
origin (o), make a trip for a certain reason (r). This number is represented by:

The time share model supplies the percentage (i.e. the probability) of trips
made in the time period (h), from a certain zone of origin (o), by a certain socioe-
conomic category (c) and for a certain reason (r). This percentage is represented
by:

The trip distribution model supplies the percentage (i.e. the probability) of indi-
viduals belonging to a certain socioeconomic category (c) who, making a trip from a
certain zone of origin (o) for a certain reason (r), choose a given destination zone (d).
This percentage is represented by:

The modal split model supplies the percentage of individuals belonging to a cer-
tain socioeconomic category (c) who, making a trip from a certain zone of origin (o)
to a certain destination zone (d) for a certain reason (r), choose to use a given
transport mode (m). This percentage is represented by:

The overall demand model, therefore, supplies the trip demand between two
pairs of o and d zones represented as follows:

which can be combined as desired. For example, the components of the origin/desti-
nation matrix (O/D) of the overall demand by reason (r) and transport mode (m) in
the peak hour (h)=(h1) are:

Finally, the transport demand between the urban area of Herat and external
zones was determined by means of ad hoc methodology because of the fact that the
follow-up of available information did not permit the construction of proper simula-
tion models. The single mathematical models mentioned above – fine-tuned and cal-
ibrated according to data collected in the Household Survey (see Section 2.4.3) – are
described in the following sections.
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13.1 RESIDENTS’ TRIP GENERATION

An analysis of the data relating to residents’ travel in the urban area of Herat reveals
that the most suitable model for reproducing mobility generation is the descriptive
type, consisting of a set of linear functions differentiated by user category. It was not
possible to find other functional forms which could produce sufficiently meaningful
results for the travel behaviour of residents. Furthermore, a segmentation of models
by trip reason (r) could not be used since this produced results which were not suf-
ficiently meaningful in the tested calibration processes. Of the available data in the
Household Survey, only the population of the Traffic Analysis Zones proved to be suit-
able as an independent variable in the generation model, since the others showed
insufficient statistical correlation with mobility levels or else were linearly correlated
to the population itself. The most suitable variable to represent resident mobility was
the number of first trips of the day originating in the Traffic Analysis Zones. The
hypotheses carried out were as follows:

– segmentation of the model by socioeconomic category of users (c) and not by
trip reason (r);

– reference period (h) of the whole day;
– dependent variable: sum of the number of first trips of the day made by each

resident, generated in the zone of origin (o).

With these hypotheses, the number of first trips of the day generated by indi-
viduals belonging to the socioeconomic category (c) from a certain zone of origin (o)
is represented as:

where Po,c represents the number of residents in the category (c) in the zone of origin
(o) and αc are the coefficients of the model for each category (c). The most signifi-
cant groups of residents in the categories surveyed are as follows:

– Workers1: category comprising surveyed categories of Entrepreneur/ Manager/
Self-Employed, Employee/ Clerical Worker, Peasant;

– Workers2: category comprising surveyed categories of Retailer/ Artisan and
Worker;

– Students: category comprising surveyed categories of Student
– Others: category comprising surveyed categories of Landlord, Housewife,

Other.

The relations observed between generated trips and population are shown, for
every user category, in Fig.13.1, while the results of the calibration of the models
using linear regressions are shown in Table 13.1. The models for Workers1, Workers2
and Students are highly significant, with regression correlation coefficients which are
always higher than 0.9. The standard errors are lower for coefficients obtained in
models relating to Workers1 and Workers2, while there is a slight increase in the stan-
dard error in the model relating only to students. The model relating to the category
of Others was not sufficiently meaningful. Thus for this category it was decided to
use, as a value a, the generation rate corresponding to collected data, equal to the
ratio between the total amount of first trips of the day made by residents in the
Others category and the total number of these.

According to the model, the Workers2 category shows slightly more inclination to
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Tab. 13.1 Calibration results for
the generation model (Source:
data processed by authors).

146

PLAN

make trips than Students and Workers1 while there are far fewer trips generated by
the Others category. 

The overall results of the generation model applied to Herat residents are shown
in Table 13.2, while the total number of first trips of the day predicted by the gener-
ation model for each traffic analysis zone in 2021 is shown in Fig. 13.2. When inter-
preting these figures it should always be borne in mind that the greatest number of

Fig. 13.1 Relation between the
number of first daily trips and
population of Traffic Analysis
Zones according to the
reference of socio-economic
categories (source: data from
Household Survey, processed by
the author).

Workers1 Workers2 Students Others All categories

αc 0.962 0.99 0.964 0.087 0.932

R2 0.925 0.981 0.929 - 0.868

Standard error 2.884 2.943 7.755 - 22.616

Workers1 Workers2 Students Others Total

Variable Population

2011 39,796 81,850 124,533 247,404 493,582

2021 55,222 108,705 168,315 336,938 669,181

Growth rate 39% 33% 35% 36% 36%

Variable First daily trips

2011 33,548 76,519 101,701 21,585 233,354

2021 47,115 105,438 150,713 29,385 332,651

Growth rate 40% 38% 48% 36% 43%

Tab. 13.2 Overall results of the
generation model applied to
Herat residents (Source: data
processed by authors).
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trips tend to be generated in the larger zones since they contain the most substantial
population shares, but in terms of spatial concentration, the central areas of the city
and the Old City in particular will play a dominant role in the future.

13.2 RESIDENT’S DAILY TIME DISTRIBUTION

A simple time distribution model was put into effect in relation to the available data.
This was the descriptive type using constant indexes. This aims to distribute
throughout the day the trips determined by the generation model, i.e. the first
home-based trips of the day. To be consistent with the generation model, the trips
were segmented by socioeconomic category of users (c) and not by reason (r).
According to this approach, the percentage of the trips made in the time period (h)
from a certain zone of origin (o) and by a certain socioeconomic category of users
(c) is represented by:

where the time distribution indices β h,o,c for the morning rush hour, 7-8am, were
taken from the Household Survey (see Section 2.4.3) and are shown – summed for all
the socioeconomic user categories – in Fig. 13.3. A higher concentration of trips
during the morning rush hour is shown for the category of Workers1, and the least
trips between 7 and 8am are made by Students while those by Workers2 are some-
where in the middle. 

From the spatial point of view, the areas with a higher percentage of trips during
the morning rush hour are those further away from the Old City, in particular in the
arc from the northwest to the southeast of the municipal boundaries. The overall
results of the generation model applied to Herat residents are shown in Table 13.3.
The overall increase in trips during the 7-8am peak hour in 2021 is predicted to be

cohrcohp ,,,,, �=

Fig. 13.2 Number of first daily
trips forecast for 2021 according
to Traffic Analysis Zones (source:
author’s processing).



Workers1 Workers2 Students Others Total

Variable Peak Hour trips (7:00-8:00)

2011 22,605 29,103 34,308 7,278 93,294

2021 29,043 40,060 54,957 3,045 127,105

Growth rate 28% 37% 60% -58% 36%

Fig. 13.3 Time distribution
indices for rush hour 7-8am
according to Traffic Analysis
Zones (source: author’s
processing).

Tab. 13.3 Overall results of the
daily time distribution model
applied to Herat residents
(Source: data processed by
authors).

about 36%, in line with the population increase. A larger increase concerns the trips
of the student population (60%) which will be mostly during the morning rush hour
while the trips of non-workers and non-students will decrease, picking up at other
times during the day.

13.3 RESIDENTS’ TRIP DISTRIBUTION

The most common modelling technique for destination choice is the discrete
choice multinomial logit model (Kaltenbach, 2009), derived from random utility
theory (Ben-Akiva and Lerman, 1985; Ben-Akiva and Walker, 2002). In this type
of model it is hypothesized that those who make a trip choose the destination
which maximizes utility. The latter is usually expressed as a function of a series of
variables which represent the level of accessibility and attractiveness of the des-
tination zones, the preferences and the socio-economic characteristics of the
travellers, and any other significant attributes. In the discrete choice multinomi-
al logit model the deciding factors are, therefore, the travellers and the set of all
the choice alternatives of destination zones. The probability that an individual
belonging to a certain socio-economic category (c), who travels from a zone of
origin (o) for a certain reason (r), and chooses a given destination zone (d), is
represented by:
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Fig. 13.4 Current distribution of
proxy variables of work and
study places in Traffic Analysis
Zones (source: author’s
processing).

where Uo,d,s,c expresses the utility of an individual belonging to a certain socioeco-
nomic category (c), who travels from a zone of origin (o) for a certain reason (r), of
choosing the zone (d) as a destination. On the basis of available data for the urban
area of Herat, the use of different variables representing the accessibility and
attractiveness of the zone was explored. While it was verified that accessibility
can be represented well by the distance between the zones, there was considerable
difficulty in determining suitable attractiveness variables because of the lack of
exact data on the number of work and study places in the different zones. In order
to deal with this problem, it was decided to use two proxy variables which could
represent these missing figures for the attractiveness of the different zones owing to
work and study places. For each zone (d), these variables were made the same as
the overall number of daily destinations for work reasons and the overall number of
daily destinations for study reasons. The current distribution of the proxy variables
is shown in Fig. 13.4. Other potential attractiveness variables, such as, for example,
the size of the areas, proved to be of little significance in the calibration of the
model. It was also observed that the segmentation of the model by socio-economic
category of the travellers and by reason for the trip does not produce statistically
significant results. It was therefore decided to develop a single distribution model
for all categories and for all reasons. Following the analyses carried out, it was
found that the utility function able to best reproduce travellers’ choices in the for-
mulation of the logit model is as follows: 
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Coefficient Value Standard error Wald

βD -0.686 0.013 2755.332

βW 2.519 0.050 2589.062

βS 0.005 0.000 1020.123

βI, 0.008 0.000 1007.757

β0 -4.792 0.035 18,275.938

Nagelkerke Square R = 0.258

Tab. 13.4 Calibration results for
the distribution model (Source:
data processed by authors).

where:

– Do,d is the length of the minimum route on the road network between the cen-
troids of the zones (o) and (d) expressed in km.

– Wd is a variable proxy which represents the availability of work places in the
zone (d), expressed by the overall number of daily destinations in the zone (d)
for work reasons.

– Sd is a variable proxy which represents the availability of study places in the
zone (d), expressed by the overall number of daily destinations in the zone (d)
for study reasons.

– Io,d is a variable which indicates if the trip is intra-zonal, assuming the value 1
if the zone of origin (o) is the same as the destination zone (d), and zero if oth-
erwise.

– βD, βW, βS, βI, e β0 are the calibration coefficients of the model.

The model was calibrated with reference to the morning peak hour from 7-8am,
which is more relevant in predicting future scenarios. The results of the calibration
are shown in Table 13.4. The statistics associated with the calibration coefficients and
the gap between observed and estimated probability, show that the model found
can describe the distribution of trips in the area studied with acceptable precision,
with a Nagelkerke pseudo r squared of 0.2. A value of the pseudo r squared higher
than 0 indicates, in fact, that the relation between the log-likelihoods within the
estimated model is not void. 

Once the distribution model was calibrated, its application to future scenarios
was based on the predicted changes to the independent variables. To keep account
of the evolution of attractiveness variables, reference was made to the planning of
the urban fabric as described in the Strategic Masterplan of Herat (see Section
12.1), which predicted the zones most likely see an increase in work and study
places. The hypotheses on attractiveness variables adopted for applying the model
to the future scenario of 2021 are shown in Table 13.5, referring to the zones
shown in Fig. 13.5. In particular, the 2021 scenario is based on the completion of the
urban planning actions in District 6, 8 and 9 and the partial creation of the new
Central Business Center envisaged for District 7. Finally, as regards District 12, all
the urban planning actions are shown to be completed apart from that in the new
neighbourhood around the railway station, which presumably cannot be finished in
the time considered. 

Accessibility changes, i.e. the distances between the zones on the road net-
work, were calculated on the basis of the presumed completion of actions provided
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Fig. 13.5 New facilities
producing increases in work and
study places in 2021, according
to Traffic Analysis Zones
numbering (source: author’s
processing).

Facility TAZ Completion Additional work places Additional study places

726 33% 919 0

725 33% 1707 0

Central Business District
734 33% 3283 0

709 33% 3283 0

711 33% 3283 0

716 33% 657 0

Rail Station 1217 25% 227 0

Retail East 814 100% 482 0

1233 100% 112 0

Retail North-West
1213 100% 93 0

1234 100% 93 0

1231 100% 74 0

Facility District 6 626 100% 1263 1855

Facility District 6
627 100% 1443 2120

603 100% 962 1413

Facility District 12 1232 100% 2402 3528

School District 9 902 100% 520 2940

Facility District 9 906 100% 2700 0

School + Health District 9 911 100% 980 1850

Tab. 13.5 Hypothesis of increase
in attractiveness in 2021
(Source: data processed by
authors).
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Fig. 13.6 Number of destinations
within the morning peak hour
(7-8am); values calculated in the
present scenario and forecast
for 2021, according to Traffic
Analysis Zones (source: author’s
processing).

for in this plan, and described in Sections 15 to 18. Fig. 13.6 shows the destinations of
Herat residents in the morning rush hour (7-8am) resulting from the application of
the distribution model, and the comparison with the application of the same model to
the present situation. Also in this case, as for generated trips, it should be borne in
mind that the total number of destinations depends also on the size of the destination
zone; thus the larger zones attract a greater number of trips although in terms of spa-
tial concentration the zones of the central areas (and the Old City in particular)
have high destination rates compared to the city average. Fig. 13.6 also shows the
rates of percentage variations of the destinations in the two scenarios; the largest vari-
ations are in the zones in which changes are hypothesized – both point-specific as
well as widespread urbanization – in accordance with the Strategic Masterplan of
Herat. Thus the variations of generated trips are fewer in the Old City and in the
western part of District 12; and more in the suburbs, particularly in the arc from the
north to the south on the east and in the outermost parts of District 7.

13.4 MODAL CHOICE OF RESIDENTS

In the scientific literature, the choice of transport mode, even more so than choice of
trip destination, is almost always modelled using a discrete choice multinomial logit
formulation (Ortuzar and Willumsen, 2011) derived from random utility theory (Ben-
Akiva and Lerman, 1985). This approach is based on the assumption that each trav-
eller selects the transport mode which maximizes his/her utility. Utility depends on a
series of variables describing the functionality level of possible transport modes, in
particular those linked to the cost perceived by the traveller in terms of time and
money. In the discrete choice multinomial logit model, the deciding factors are there-
fore the travellers and the series of alternative transport modes. The probability
that an individual belonging to a certain socioeconomic category (c), travels from a
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zone of origin (o) to a destination zone (d) for a certain reason (r), and selects any
given transport mode, is expressed as:

where Uo,d,s,c,m expresses the utility, for the individual belonging to a certain socioe-
conomic category (c) and travelling from a zone of origin (o) to a destination zone (d)
for a certain reason (r), of choosing a transport mode (m).

In formalizing the model, the first decision to be made concerned the set of available
choices, which relied on the data available in the Household Survey and the evidence it
provided regarding the resident population’s behaviour. The model was calibrated on the
basis of the following transport modes identified in the peak hour (7-8am):

1. Walking: making a trip on foot.
2. Bicycle.
3. Motorbike.
4. Car.
5. Public Transport.

The other transport modes included in the study (plane, truck, other) were
excluded from the model since their use for daily trips was negligible.

Similarly to the distribution model and for the same reasons, a single modal
choice model was developed for all categories and all travel reasons.

An important stage in the formalization of the model was the selection of the
most suitable variables to be used in the utility functions relating to the different
modes. The utility functions which make the model most suitable in the calibration
stage were the following:

where: UW is the utility for walking mode.
– To,d,W is the time on foot between zone of origin (o) and destination zone (d),

measured in minutes.
– XW is a dummy variable specific to the pedestrian mode, which assumes the

value 1.
– UB is the utility for bicycle mode.
– To,d,B is the time by bike between the zone of origin (o) and the destination

zone (d), measured in minutes.
– VB is the number of bikes available in the traveller’s household.
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Coefficient Value Standard error Wald

γ
TW -5.175 0.258 401

γ
W 36.047 0.315 13,133

γ
TB -1.042 0.023 1,970

γ
VB 28.844 0.162 31,865

γ
TM -0.849 0.016 2,886

γ
VM 29.243 0.144 41,062

γ
TC -0.535 0.011 2,453

γ
VC 26.744 0.148 32,845

γ
TCKP -0.630 0.013 2,324

γ
SP 26.684 0.000 2,254

Nagelkerke Square R = 0.945

Table 13.6 Calibration results for
the mode choice model.
(Source: data processed by
authors).

– UM is the utility for motorbike mode.
– To,d,M is the time by motorbike between zone of origin (o) and the destination

zone (d), measured in minutes.
– VM is the number of motorbikes available in the traveller’s household.
– UC is the utility for car mode.
– To,d,C is the time by car between zone of origin (o) and the destination zone

(d), measured in minutes.
– VC is the number of cars available in the traveller’s household.
– UP is the utility for public transport mode.
– Co,d,P is the monetary cost of the public transport trip between zone of origin

(o) and the destination zone (d), expressed in Afghani.
– So,d,P is a variable with the value of 1 if there is at least one public transport

stop in the zone of origin (d) and in the destination zone (d).
– γ TW, γ W, γ TB, γ VB, γ TC, γ VC, γ TM, γ VM, γ CP, γ SP are the coefficients of the model, fol-

lowing calibration.

Other variables typically used in the utility functions of this kind of model, e.g.
the monetary cost of travelling by individual transport modes, proved to be insignifi-
cant during the calibration process. Similarly, travel time proved to have little influ-
ence on the choice of public transport. This evidence, which deviates from indications
in the specific literature, could be explained by the particular context in Herat. The
scarcity of individual transport vehicles might mean that fairly long travel times are
tolerated and the choice between the alternatives (bus or walking) could be based
more on the monetary cost of transport.

The results of model calibration are shown in Table 13.6, which also shows that
the model is highly suitable for the data. This is also testified by a fairly high Nagelk-
erke Square R value. The same table shows, for all models for which this is taken into
consideration, the negative effect of the travel time value on the choice, indicated by
the value less than zero of the related coefficients. The values assumed by the coef-
ficients show that the importance of travel time is greater for pedestrians and
decreases for bicycles, motorbikes and cars. As mentioned above, the influence of
public transport travel time is extremely low (even correctly negative in the trials car-
ried out) so as to advise against this variable being included in the corresponding util-
ity function. This shows that little importance is given to travel time with public
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transport. The latter is probably chosen for other reasons, such as the cost of travel
(which contributes negatively to utility), if there is a stop in the trip zones (which
contributes positively to utility), or perhaps other elements of a sociocultural nature
which unfortunately cannot be quantified using the available data. The availability of
one or more individual transport vehicles in the household is in all cases a positive
factor for the choice of that mode of transport.

Finally, freight transport by truck was estimated within the timescale of the project
outside the perimeters of the modal choice model. This was done by means of a simple
method based on expected growth factor which increases trips for the base year accord-
ing to the corresponding average increase in the national GDP (see Section 2.4.5).

The modal choice model was applied to the future scenario of the Herat Sus-
tainable Urban Mobility Plan considering the expected utility variations of the differ-
ent urban transport modes. From a socio-economic point of view, these variations
derive as explained in Section 12, while as regards the transport system they result
from the actions of this plan, as listed in Section 14 and then illustrated in Sections 15
to 18. For the purpose of better understanding the effect of the actions envisaged by
this plan, two scenarios have been considered: one, within the timeframe of the year
2021, considers only natural growth and any events/actions which are not part of the
present plan (‘Do Nothing’ Scenario). The other adds the actions envisaged by the
Herat Sustainable Urban Mobility Plan (Project Scenario).

The events considered in the ‘Do Nothing’ Scenario are as follows:

– The growth of the population as predicted by the Herat Strategic Masterplan
and summarized in Section 12.2;

– The development of urban fabric and the settlements beyond the municipal
boundaries, including residential areas and facilities, as envisaged by the Herat
Strategic Masterplan and summarized in Section 12.1; for the development of
facilities see also the previous section 13.3;

– The increase in the number of individual vehicles in Herat households, accord-
ing to the trend illustrated in Section 12.3;

– The completion of ongoing and planned projects, as illustrated in Section 12.4.

On the other hand, the Project Scenario considers, in addition to the expected
events of the ‘Do Nothing’ scenario, the actions regarding the Herat urban transport
system, envisaged by this plan. With reference to the single variables of the model,
the Project Scenario takes account of the following:

– Travel time variations for the various transport modes, linked to action on the
road system (Section 15), pedestrian mobility (Section 17), and cycle paths
(Section 17);

– The restructuring of the public transport system, including a rapid transit sys-
tem (Section 17), the organization of bus and minibus lines with a better dis-
tribution of transport stops to cover the area (Section 17) and a reduction in
the average cost of trips using alternative public transport modes due to an
integrated ticketing system (Section 18).

The overall results of the application of the model to two future scenarios (2021)
are shown in Table 13.7 and in Fig. 13.7. It can be seen in Table 13.7, in the ‘Do Noth-
ing’ Scenario that there is a greater increase in trips using individual motorized vehi-
cles (cars and motorbikes), owing to the increased availability of vehicles, as well as
trips on foot by those in the population who do not own a vehicle. These increases are
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Walk Bicycle Car Motorbike Bus/RT Trucks Total

Trips/h, present 49999 3992 14538 14116 6082 551 89278

Trips/h, ‘Do Nothing’ Scenario 76405 3534 20656 21659 3938 913 127105

Growth rate, ‘Do Nothing’ 53% -11% 42% 53% -35% 66% 42%

Trips/h, Project Scenario 68481 7271 18676 19594 12170 913 127105

Growth rate, Project 37% 82% 28% 39% 100% 66% 42%

Fig. 13.7 Forecast modal shares
for Herat residents’ trips in the
morning peak hour (source:
author’s processing).

Table 13.7 Overall results of the
modal split model for Herat
residents. Trips in the peak hour
7-8am (Source: data processed
by authors). 

not balanced by any action which improves and promotes more sustainable transport;
in fact there is a reduction in the use of bicycles and, above all, of public transport. 

As regards modal share, it should be borne in mind that the current shares of the
different transport modes during the morning peak hour are different from those
relating to the whole day and illustrated in Section 6. In particular, in the peak hour
there is a greater incidence of public transport (7%) and bikes (4%) and fewer trips on
foot compared to the same data for the whole day (Fig. 13.7). That said, the ‘Do
Nothing’ Scenario shows a significant increase in the share of trips on foot, a slight
increase in the share of motorized individual means (car and motorbike), as well as a
reduction in bike use (from 4% to 3%) and buses, from 7% to 3% (Fig. 13.7). This is
quite a worrying scenario from the point of view of the sustainability of Herat mobility.

The actions of the Herat Sustainable Urban Mobility Plan prove to be able to slow
down this trend, by favouring sustainable transport modes. The results shown in
Table 13.7 show in fact that in the Project Scenario there may be a considerable
increase in trips by bike and public transport, accompanied by smaller increases in
individual motorized means and the share of pedestrians, who presumably will travel
mostly by public transport. In terms of modal shares, compared to the current situa-
tion, there is an improvement in the public transport share (from 7% to 10%) and
bicycles (from 4% to 6%), with a slight decrease of one percentage point in the
share of trips by car and motorbike and two points in trips on foot (Fig. 13.7).

Residents’ trips by freight vehicle, while increasing during the time period con-
sidered, because of presumed economic growth, show no distinction in absolute
value between the two scenarios considered but correspond to a lower modal share in
the project scenario.
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13.5 EXTERNAL TRIPS MODELLING

The prediction of exchange mobility between the urban area of Herat and the zones
outside was carried out in a particular way. As often happens in studies of this type,
the lack of organized data regarding the origins and destinations of trips and the char-
acteristics of travellers did not permit such detailed models as those developed for the
residents of the urban area. In cases like this one, it is common practice to describe
the evolution of exchange mobility through more simple models based on the esti-
mate of growth factors (Ortuzar e Willumsen, 2011, p. 201).

In the case of Herat, the only data available were traffic counts, specialized per
vehicle type, carried out in the main road sections entering and exiting the city (see
Section 2.4.5 and 2.4.6). The significant modes of transport for the trips studied are
car, motorbike, freight vehicles (trucks) and collective transport (bus, minibus, coach
and, in the future, also rapid transit; see Section 17.1). Thus the following simplified
forecasting model was constructed:

where:

– T´p,m,h is the exchange traffic between Herat and the zones outside the city in
the project year (2021), using the access point of the city (p), by transport
mode (m) and occurring at a certain time of day (h).

– Tp,m,h is the exchange traffic between Herat and outside areas in the base
year, or rather at the date of the surveys (see Section 2.4.5), using the access
point of the city (p), by transport mode (m) at a certain time of day (h).

– r is the natural annual growth factor of traffic, assumed to be equal to the aver-
age annual growth of the population in the areas outside Herat. It was set at 2%
which corresponds to the annual growth registered between 2008 and 2012 in
the areas of the province of Herat, excluding the city (see Section 4.2).

– y is the period to which the growth refers, expressed in years and set at 7
since it considers the period from 2014 (year of the flow surveys) to 2021 (year
of the project).

– ΔTp,m,h is the new traffic generated in the project year because of new outside
settlements, i.e. satellite cities and satellite towns (see Section 12).

The traffic generated in the year of the project is in turn expressed as:

where:

– gm is the average daily trip generation rate by transport mode m, i.e. the aver-
age relation between generated trips and population. In the absence of avail-
able data, this was set as equal to the current one in the urban area.

– fh,m is the hourly factor relating to the time of day (h) by mode (m), given by
the relation between trips made at a time of day (h) and those made during the
whole day. In the absence of available data, it has been made equal to the
current one observed entering the urban area.

– ΔTp is the population of the new outer settlements which, during the year of
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External TAZ Road access External settlement Population

1 Zendeh Jan Road Satellite City 1 (half ) 10,693

2 Islam Qal’a - Herat Highway Satellite City 1 (half ); Ariana Town 29,722

3 Toraghundi - Herat Highway none 0

4 Karokh Road Satellite City 2; Sheidawee Town 37,357

5 Emam Shish Nur Road none 0

6 Malan Road Satellite City 3 (half ) 10,693

7 Kandahar – Herat Highway Satellite City 3 (half ) 10,693

Table 13.8 Population in the
new external settlements using
road accesses to the city of
Herat (source: data processed
by authors).

Fig. 13.8 Forecast modal shares
for Herat exchange mobility in
the morning peak hour,
comparison between present
and 2021 Project Scenario
(source: author’s processing). 

the project, use the road section (p) which accesses the city, expressed in
number of inhabitants. Consistently with Section 12 and the provisions of the
Strategic Masterplan of Herat (LaGeS, 2013), this population has been attrib-
uted to the road accesses as shown in Table 13.8.

Also in this case, as for the provisions of the modal choice of residents in the
urban area, two scenarios have been hypothesized for the year 2021, the ‘Do Nothing’
Scenario and the Project Scenario. In the ‘Do Nothing’ Scenario, the simplified model
used for the prediction of exchange mobility between the urban area of Herat and the
outer zones did not take into specific account the choice of transport mode. The
absence of available data describing this did not permit the explicit modelling of
this choice, and it was thus assumed that modal distribution of this type of trip
remains substantially unchanged within the period of the project compared to the
current situation. Instead, in the Project Scenario, it was additionally assumed that
the predicted significant improvement in collective transport services due to the
existence of the rapid transit system (see Section 17.1) can lead to the absorption of
the share of exchange mobility by the latter, thus exceeding a presumed level of use
of individual means. While bearing in mind the expected increase in the availability of
individual motorized means (see Section 12.3), it was thus supposed that these are
used with load factors not exceeding current ones and the excess mobility share will
go to collective transport.

The model was applied separately to incoming and outgoing mobility in the var-
ious access points to the city and specialized for the morning peak hour (h=7-8am).
The overall growth of exchange mobility obtained by the model is extremely high
(+79%), substantially due to the existence of satellite settlements outside the urban
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Fig. 13.9 Exchange traffic by
mode in the morning peak hour
(7-8am) forecast in 2021 (source:
author’s processing). 

area and due only to a small extent to the natural growth of the population. Mobility
increased from around 31,000 current trips to around 56,000 trips in 2021. In the ‘Do
Nothing’ Scenario this mobility is shared between the different transport modes in the
same way as the current situation, with almost 24% of the trips by motorbike, more
than 58% by car, slightly less than 13% by collective transport and less than 5% by
freight vehicle (Fig. 13.8). The situation proposed by the ‘Do Nothing’ Scenario
would, however, produce a significant quantity of traffic of individual vehicles and
would be scarcely sustainable in view of current infrastructures and existing transport
services.

In the Project Scenario, on the other hand, the hypotheses adopted produce a
substantial change in modal shares (Fig. 13.8). While trips in general remain the
same, there is a considerable reduction in the share of individual motorized means,
cars and motorbikes, and a still higher increase in collective transport, which more
than doubles its modal share, accounting for as many as 28% of the trips. As
regards the number of trips made by freight vehicles, these increase slightly but
remain at slightly less than 5% of the total, with around 2,700 trips including those
incoming, outgoing and crossing the municipal boundaries. This calculation also
considers that the transfer of the large goods terminals from their present location
in District 12 to the intermodal centre west of the city will significantly limit freight
traffic crossing the urban area of Herat. The exchange mobility values in the Project
Scenario for the different transport modes and different types of trips are shown in
Fig. 13.9.
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14. Mobility strategies in the Herat
urban area

The measures adopted for the development of Herat mobility and transport are
part of a strategic planning process (Tartaglia, 2015). Methodology is thus based on a
hierarchical sequence of stages beginning with the definition of a vision which is
shared as widely as possible with the stakeholders participating in the planning
process. This then leads to the setting of goals, the defining of strategies to achieve
these goals and, finally, specific action to be executed within the plan’s timescale. 

14.1 THE VISION

Since the Herat Sustainable Urban Mobility Plan forms part of the wider-ranging
Herat Strategic Masterplan (LaGeS, 2013), its vision must be an integral part of the
whole. The vision of the Strategic Masterplan encapsulates the hopes shared by the
representatives of the local community and the main organizations within a 10-year
timeframe, summed up as the aim to:

– achieve sustainable growth for a performing city.

This vision expresses a desire for the city’s substantial economic growth, but at
the same time the hope that this growth will occur in a way that is controlled and
compatible with the environment, without the dissipation of primary resources and
without producing imbalance between different sectors, or causing a widening of
social inequality. 

Based on these conditions, the aim is to confer on Herat the role of leading
player on the Afghan and international scene, and in so doing, to reverse the city’s
decline caused by recent years of conflict. This aim presupposes Herat’s acquisition of
a high-profile role in intellectual terms, in research and in economic production. 

The core value of the strategic vision is sustainability, founded on the three pil-
lars of social development, economic development and protection of the environment
(United Nations, 2005). Social sustainability exists when a development model can
guarantee conditions of welfare that are equally distributed across society. It thus
implies action which can favour social inclusion, trust and solidarity and a sense of
belonging and community. Economic sustainability is achieved when the development
model does not enter into conflict with the improvement of environmental conditions
and social welfare. In general, economic sustainability entails giving priority to long-
term goals, which favour the protection and enhancement of available resources,
rather than short-term objectives which more often than not lead to an irreversible
depletion of resources. Pursuing sustainability also means adopting a development
model that supports the conservation and improvement of the environment as the
population’s natural and cultural heritage. Environmental resources, if managed effi-
ciently, can become an engine for economic growth, generating employment and
income.
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The Herat Sustainable Urban Mobility Plan subscribes to the values of economic,
environmental and social sustainability as set out in the Strategic Masterplan of
Herat and is recognized by the stakeholders participating in the planning process (see
Section 1) as:

– providing a transport system and a culture of mobility that support Herat’s sus-
tainable economic growth as the city aspires to a leading role on the national
and international scene, safeguarding environmental and cultural resources,
protecting the environment and strengthening social cohesion, thus con-
tributing, above all, to a better quality of urban life.

The resources to be developed in accordance with this vision are both tangible
(the transport system, including infrastructures and services to be optimized in a sus-
tainable way) as well as intangible (a culture of mobility based on awareness of more
sustainable behaviour).

14.2 GOAL SETTING

The main goals of the Herat Sustainable Urban Mobility Plan, each one distin-
guished by its key word, are based on the vision. In converting the vision into
goals to be achieved, we have maintained a distinction between the components
(economic, social and environmental) of sustainability, while explicitly referring to
Herat’s ambition to renew its role as a crucial transport hub of central Asia. The four
goals are as follows.
G.1. Connectivity. Strengthening Herat’s role in Central Asia by providing the

city with effective medium and long distance transport connections.
G.2. Efficiency. Support Herat’s sustainable economic growth by providing a com-

petitive efficient and effective urban transport system able to ensure low traf-
fic congestion levels and good accessibility to all urban facilities.

G.3. Inclusion. Promote social cohesion by providing an inclusive and user-friend-
ly urban transport system, available for all the sections of the community,
improving the safety of transport, and enhancing the actual and perceived
security of users.

G.4. Eco-friendliness. Support Herat’s environmental sustainability by providing
an eco-friendly urban transport system, which minimizes pollutant emis-
sion, reduces energy consumption and protects the city’s urban heritage.

14.3 POLICIES AND STRATEGIC LINES

Once the goals of the Herat Sustainable Urban Mobility Plan are defined, it is then
necessary to decide on the policies through which they can be achieved. Policies
should take into account the results of the analysis of Herat’s entire mobility system
and of the main strengths, weaknesses, opportunities and threats identified at the end
of this diagnostic stage (see Section 11). Eleven different policies have been identified
for the sustainable development of Herat mobility, as listed in Table 14.1.

It can be seen that the relationship between these policies and the aims of the
plan is not univocal. In other words, each policy targets not just one of the plan’s
goals, but can contribute to more than one at a time. This is a result of the intrinsi-
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cally complex nature of mobility and is a positive aspect in that the effects of the
adopted policies can trigger a virtuous circle which simultaneously improves different
aspects of mobility. In order to highlight this non-univocal relationship between poli-
cies and goals, an incidence matrix is shown in Table 14.2.

Table 14.1 – Policies defined by
the Herat Sustainable Urban
Mobility Plan (source: author’s
processing). 

Table 14.2 Incidence matrix
between policy and goals of the
Herat Sustainable Urban
Mobility Plan (source: author’s
processing).

Policy Id Policy

1 Developing a regional transport hub

2 Enhancing urban transport infrastructures

3 Improving urban transport governance

4 Managing urban mobility

5 Developing public transport

6 Promoting bicycle use

7 Protecting pedestrian mobility

8 Supporting inclusion in transport

9 Promoting a green transport system

10 Improving accessibility through integration and information

Goals
Policy Id Policy Connectivity Efficiency Inclusion Eco-friendliness

1 Developing a regional transport hub � �

2 Enhancing urban transport infrastructures � �

3 Improving urban transport governance � � � �

4 Managing urban mobility � � �

5 Developing public transport � � �

6 Promoting bicycle use � �

7 Protecting pedestrian mobility � �

8 Supporting inclusion in transport � � �

9 Promoting a green transport system �

10 Improving accessibility through
integration and information � �

Id Strategic line

1 Developing infrastructures and networks

2 Enhancing mobility governance 
and management

3 Fostering sustainable transport modes

4 Supporting social inclusion, accessibility
and environment

Policy Id Policy

1 Developing a regional transport hub

2 Enhancing urban transport infrastructures

3 Improving urban transport governance

4 Managing urban mobility

5 Developing public transport

6 Promoting bicycle use

7 Protecting pedestrian mobility

8 Supporting inclusion in transport

9 Promoting a green transport system

10 Improving accessibility through
integration and information

Table 14.3 Strategic lines and
policies of the Herat Sustainable
Urban Mobility Plan (source:
author’s processing).



164

PLAN

The policies identified have been regrouped in different strategic lines. During
implementation this grouping will allow us to recognize those polices which are the
most closely interrelated and which as a consequence respond to shared strategies.
There are four strategic lines as shown in Table 14.3 together with relative policies.

14.4 ACTION PACKAGE

To be effectively implementable, the policies must be converted into specific actions

Table 14.4 Policies and actions
of the Herat Sustainable Urban
Mobility Plan (source: author’s
processing).

Policy

Developing a regional transport hub

Enhancing urban transport
infrastructures

Improving urban transport
governance

Managing urban mobility

Developing public transport

Promoting bicycle use

Protecting pedestrian mobility

Supporting inclusion in transport

Promoting a green transport system

Improving accessibility through 
integration and information

Action Id Action

1.1.1 Foster the completion of the extra-urban bypasses

1.1.2 Foster the creation of a new logistics centre

1.1.3 Participate in planning of the new railway system

1.1.4 Support the city airport development

1.2.1 Implementing roads hierarchy

1.2.2 Improving roads characteristics 

1.2.3 Designing and building the new half-ring road

1.2.4 Designing and building new urban roads

1.2.5 Creating a parking system

2.3.1 Coordinating transport planning and management

2.3.2 Preparing detailed urban traffic management plans

2.3.3 Developing communication and actions for cultural change

2.4.1 Improving traffic monitoring and control

2.4.2 Reorganizing the freight terminals network 

3.5.1 Creating a new Rapid Transit system

3.5.2 Setting up a new bus network

3.5.3 Solving the hub of Park-e Farhang

3.5.4 Reorganizing public transport terminals

3.6.1 Creating a bicycle network for systematic trips

3.6.2 Creating a bicycle network for sport and leisure

3.6.3 Adopt guidelines for characteristics and technical aspects of the bicycle network

3.7.1 Creating Limited Traffic Zones

3.7.2 Creating pedestrian areas 

3.7.3 Creating protected pedestrian paths

4.8.1 Supporting inclusion through pedestrian and bicycle mobility

4.8.2 Supporting inclusion through improvements to public transport

4.8.3 Analyse the accessibility of weak social groups

4.9.1 Creation of a traffic emissions inventory

4.9.2 Creation of an urban air quality monitoring network

4.10.1 Setting up an integrated ticketing system for public transport and parking

4.10.2 Setting up an integrated users information system
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Fig. 14.1 Diagram of relations between strategies, policies and actions of the Herat Urban Mobility Plan (source: author’s processing).
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in accordance with the goals to be achieved as well as the specific aspects of the
mobility which currently need improvement and development. In addition, we have
taken future scenarios into account, as regards urban fabric, population, infrastruc-
tures and vehicles, without failing to consider strategic programmes at a higher level
and transport system projects which are currently being planned or implemented (see
Section 12). The link between policies and related actions is shown in Table 14.4,
where the actions are numbered according to the related strategic line and policy.
The actions envisaged by the Herat Sustainable Urban Mobility Plan will be illustrat-
ed in the subsequent Sections 15 to 18, subdivided according to the four strategic
lines identified. The overall link between strategic lines, policies and actions is instead
summarized in Fig. 14.1. 



15. Developing infrastructures and
networks

The socio-political instability which has afflicted Afghanistan over recent years
has severely limited both the development and maintenance of the transport infra-
structures of the city of Herat. This decline became evident during the country’s alter-
nating periods of isolation and conflict, notwithstanding Herat’s relative security
compared to other areas of Afghanistan. Since accessibility and mobility services
rely on transport infrastructures, the first strategy must be the development of such
infrastructures as well as transport networks, both within the municipal territory to
ensure urban mobility as well as those which converge in the city and guarantee links
with the surrounding regions.

15.1 DEVELOPING A REGIONAL TRANSPORT HUB

For the reasons outlined above, Herat’s historical role as the main trade hub for
Central Asia risks being greatly reduced, if not lost. As illustrated in Section 10 in fact,
the city is still an important transit point for freight traffic between Afghanistan and
the neighbouring countries of Iran and Turkmenistan. These two routes constitute,
respectively, the trade link towards the west for the middle east and Europe (in
particular from the strategic Iranian ports of Chabahar in the Gulf of Oman and Ban-
dar Abbas in the Persian Gulf) and to the north for central Asia.

On the fall of the Taliban regime, in the early 2000s, the new Afghan government
committed to extensive reconstruction of the country’s road infrastructures together
with the planning of the national railway system and the development of air transport.
These reconstruction and development processes, included in the strategies of the
ANDS and the ARCP (see Section 12), are still the essential prerequisites so that
Herat may recoup its role as a major player in the transport network of the region. 

Planned or current action for the creation of infrastructures for extra-municipal
transport comes under the aegis of institutions at a higher level than the Herat
Municipality. The bodies normally responsible are central government ministries
such as the Ministry of Public Works for regional, national and provincial highways
and the Ministry of Rural Rehabilitation and Development for rural roads, in addition
to government agencies such as the Afghanistan Railway Authority and the
Afghanistan Civil Aviation Authority as well as the Province of Herat for the imple-
mentation of action at a provincial level.

While not strictly within the scope of the Herat Sustainable Urban Mobility Plan, in
that it is outside the municipal area, work regarding the extra-municipal portion of the
transport system will affect and be affected by Herat’s own transport system. The role
of the Herat Sustainable Urban Mobility Plan must be to support this work and to take
the necessary action in the municipal areas to maximize the benefits that derive from it.

The rebuilding of national roads as part of Government strategy will impact pos-
itively on access to Herat from long-distance destinations. However, these roads are
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not in close proximity to the city. Instead, in the areas near Herat the main actions
hypothesized are as follows (see Section 12.4):

– The creation of an extra-urban road bypass in the southwest quadrant of the
city (currently in designing stage).

– The creation of a national railway network of which three lines will reach the
city of Herat (currently in planning stage).

– The creation of a new logistics centre west of the city envisaged by the Herat
Strategic Masterplan (LaGeS, 2013) not yet in designing stage.

– The development of the functions and services of the city airport to the south
of the urban area (currently being completed).

Of these four initiatives, it is presumed that the first will not be ready within the
timeframe of the Herat Sustainable Urban Mobility Plan since it is still in the prepara-
tory stage. Furthermore, their completion time is not within the powers of the imple-
menting body. The first three initiatives are also closely interconnected since they are
part of an overall design providing for the liberation of the areas in the northwest of
the city which are currently occupied by customs and freight terminals, and the
consequent building of the new railway station only after the transport interchange
centre is up and running outside the city in the vicinity of the extra-urban bypass.
The support actions, as set out in the following section, can be undertaken in the
urban area by the Herat Municipality during implementation of the Mobility Plan;
however, it is to be expected that these actions will not be totally finished by 2021. On
the contrary, the development of Herat airport, allowing an increase in aerial services,
also at an international level, should be completed soon. In this case, in this Plan it is
possible to provide for a full support work specific to airport functions.

15.1.1 FOSTER THE COMPLETION OF THE EXTRA-URBAN BYPASSES (ACTION 1.1.1)
Some major trunk roads from Herat have been upgraded, with concrete effects

on accessibility: the link to Iran in the west, the one to Turkmenistan in the north, the
one in the south to Kandahar and the southern section of the national Ring Road,
which opens the way towards the south to Pakistan and towards the northeast to tra-
verse the country and reach the capital Kabul. Further benefits for Herat will derive
from the completion of the northern half of the Ring Road and link to Mazar-i-Sharif,
in the north of the country and to neighbouring countries Uzbekistan and Tajikistan,
and from the construction of the new east-west long-distance road corridor which will
constitute a direct and faster road through the centre of the country towards Kabul.
Alongside the beneficial effects of these links, there is, however, the risk that they will
cause heavier traffic in the urban area. Some vehicles which have no direct relation
with the city have no choice but to traverse it. Such traffic does not bring Herat any
direct benefit; on the other hand, it does have numerous negative consequences, from
an increase in road congestion to the negative effects on the environment from noise
and pollution. In order to avoid crosstown traffic, without relinquishing the role of hub
which would bring economic advantages relating to the activity of Herat’s Customs
House, the Islamic Republic of Afghanistan has underlined the need to build a bypass
which links the Herat-Iran trunk road with that of Herat-Kandahar. This project is cur-
rently being developed (UNOPS, 2012b). The route describes an approximate quarter
circle in the southwest, at a distance between 16 and 20km from the municipal border
(Fig. 15.1). The overall length of the bypass is about 50km starting from the Herat-
Islam Qal’a highway, crossing the river Harirud, past the Cement Factory in the
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southwest quadrant of the rural area surrounding Herat, and ending in the south by
joining the Herat-Kandahar highway in proximity to the Herat Industrial Park and
Herat Airport. The road is expected to conform to the standards adopted by the
Islamic Republic of Afghanistan (Ministry of Public Works, 2007) and those of the
American Association of State Highway and Transportation Officials (ASSHTO, 2007).
Two lanes are planned, one for each direction, with a total width of 10m including 7m
of paved carriageway and 1.5 of unsealed shoulder on each side.

This project will be financed by the Afghan Ministry of Public Works. The road
will be built completely outside the Herat urban area. No direct action relating to the
completion of the work can therefore be hypothesized in the Herat Sustainable
Urban Mobility Plan. However, given the importance of this work for the Plan strate-
gies, it is hoped that stimulation and support will be given, as part of the institution-
al relations involving Herat Municipality, to favour the construction of this section of
road in a timeframe which is compatible with that of the plan. 

At the same time, it is hoped that similar support will be given to proceed with
the remaining sections of the ring road outside Herat (see section 12.4), in particular
with the aim of prioritizing the link between the Herat-Toraghundi road and the
Herat Islam Qal’a highway in the northwest quadrant. This initiative would allow
traffic between Iran, Turkmenistan and Afghanistan to travel completely outside the
urban area and would completely valorize the plan to centralize interchange and
customs functions west of the city, thus freeing the urban area currently used for
these functions. It is recommended that the support actions mentioned be put into
effect within two years of implementation of the Herat Sustainable Urban Mobility

Fig. 15.1 Planned actions on
extra-urban transport network
around Herat (source: data from
LaGeS, 2013, Fig. II.5.1; UNOPS,
2012b; AfRA, 2015 processed by
author).



Plan, through a Memorandum of Understanding between Herat Municipality and the
other institutions involved, to ensure that the characteristics and the times of the
entire extra-urban ring road are compatible with the demands of urban mobility as
described in this Plan.

15.1.2 FOSTER THE CREATION OF A NEW LOGISTICS CENTRE (ACTION 1.1.2)
With the aim of optimizing Herat’s capacities for handling freight goods while at

the same time separating the ensuing traffic from city mobility, the Strategic Master-
plan of Herat provides for the creation of an area to be used as a logistics centre to
the northwest of the city, near the intersection between the bypass and the road for
Iran (Fig. 15.1). Inside this logistics centre there will be an interchange terminal
linked to the future railway network as well as customs offices, which are currently in
a special area inside the municipal area. It will thus be possible to optimize the func-
tions connected with the handling of freight in one site only and to relieve the resi-
dential area of heavy traffic. The areas currently used as freight terminals on the
trunk road to Iran and Turkmenistan on the one side and the rest of Afghanistan on
the other, as well as the area currently used for Customs, could be freed up for
some of the urban planning initiatives envisaged by the Strategic Masterplan in the
northern zone of the city, including both the new railway station and new facilities
(LaGeS, 2013). 

Although the plan for the new logistics centre has not yet been implemented, it is
supposed that it will be finished within the period of the Herat Sustainable Urban
Mobility Plan. Furthermore, although responsibility for the planning and building of
the new logistics centre cannot fall to the Herat Municipality since it is outside the
municipal area, it is extremely important that the Municipality take part in a process
which involves the transfer of some functions currently carried out in the urban
area and which interfere with the mobility in the city. Thus it is recommended that
also in this case, Herat Municipality, as the implementing body of the Herat Sustain-
able Urban Mobility Plan, can proceed to the stipulation of a Memorandum of Under-
standing with the other institutions responsible for the planning and execution of the
work. This Memorandum, which should be signed in the first two years of the Herat
Sustainable Urban Mobility Plan, should aim to ensure the compatibility of the design
and execution times of the new logistics centre with the aims of the Plan itself. In par-
ticular, it should focus on the building of the logistics centre in the fastest time pos-
sible so as to organize the transfer of the terminal and customs functions and relieve
the road system of the freight traffic in transit which today interferes with mobility in
the city.

15.1.3 PARTICIPATE IN PLANNING OF THE NEW RAILWAY SYSTEM (ACTION 1.1.3)
As envisaged by the strategies of the Afghanistan government (see Sections 3.2

and 12.4), in the medium period Herat will be affected by two major railway lines
(Fig. 15.1). Firstly there will be a line, partially in construction phase, which links
Herat with Iran’s railway network to the west. This could have significant effects on
Herat’s economic role, opening a road to the ports of Iran, particularly that of Bandar
Abbas, one of the 50 most important commercial ports in the world (AAPA, 2013).
The second line planned will go north from Herat to then divide into two branches:
one a direct link with Turkmenistan and the other, deviating towards the east, to
arrive at Kholm in the northeast of the country and then to Sherkhan Bandar, Kabul,
Aynak and Pakistan, providing links also to Uzbekistan and Tajikistan. The national
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Afghanistan Resource Corridors Project provides for a third line from Herat in a
later period. This will go towards the south and Kandahar and, following the southern
part of the Ring Road, will arrive at Kabul with branches to Iran to the southwest and
Pakistan to the southeast. 

In this context, it is important to plan for the merging of these new railway lines
at Herat, where a freight terminal will have to be built as well as a passenger station.
There will also be a need for work mostly in the areas surrounding the city but some
inside the urban area itself (LaGeS, 2013). First of all, there needs to be a link road to
the northwest of the city for the new logistics centre and for the interchange terminal
it contains. This link road will provide access to the interchange terminal from both
the Herat-Iran and Herat-Turkmenistan/ Kholm/ (Sherkhan Bandar) lines and, in
future, also from the line to the south for Kandahar. Furthermore, there will have to
be a connection for the two lines Herat-Iran and Herat-Turkmenistan/Kholm/
(Sherkhan Bandar) in the area of the flood plain which descends parallel to the
national road for Turkmenistan and then continues towards the west. To minimize the
effects on the area, the road should be as near as possible to the national roads for
Turkmenistan and for Iran. Immediately to the south of the intersection of the railway
with the Herat-Islam Qal’a highway, will be the new passenger railway station of
Herat. The station will be shared by the two lines Herat-Iran and Herat-Turk-
menistan/Kholm/ (Sherkhan Bandar) and, in the future, also the line to the south for
Kandahar. Next to the station to the south, facing the city, there will be a new ‘station
neighbourhood’ where there will be hotels, commercial and administration activities
and residences. Finally, there should be a railway line towards the south going to the
Industrial Park and the Airport. This line should be linked to Herat station and could
in the future continue towards Kandahar in line with the plans of the Afghanistan
Resource Corridors Project. To minimize the effects on the region, the line should
flank the route of the planned bypass and the national road for Kandahar (Ring
Road).

Currently responsible for planning the above-mentioned actions is the
Afghanistan Railway Authority (AfRA), which developed the Afghanistan Railway
National Plan (ANRP) within the scope of the Afghanistan Resource Corridors Proj-
ect. Although the planned projects are not expected to be completed by 2021, it is
vital also in this case that the bodies responsible for implementing the Herat Sus-
tainable Urban Mobility Plan participate in the planning, design and execution of the
local railway system, particularly because a section of the future railway will need to
cross municipal territory and the urban area where the new station will be situated.
Also in this case, therefore, actions of support and participation are recommended,
within the first two years of the implementation of the Herat Sustainable Urban
Mobility Plan, by the stipulation of a Memorandum of Understanding between Herat
Municipality and the other institutions involved. This should ensure that the features
and completion times of the new railway system are compatible with the needs of
urban mobility described in this Plan.

15.1.4 SUPPORT THE CITY AIRPORT DEVELOPMENT (ACTION 1.1.4)
The development of Herat airport is one of the aims of the Afghanistan National

Development Strategy and is currently under the responsibility of the Afghanistan
Civil Aviation Authority (see Section 12.4). According to plans, the administration of
Herat airport will shortly pass from military authority to civil. Furthermore, the airport
will have the possibility to handle international flights. This will significantly improve
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1 Translation by Helen Farrell.

accessibility to the city for long distances and as a result, international relations
both for passengers and for freight. The development of air cargo links for the trans-
port of goods could in particular significantly improve the role of trade centre, and
produce positive effects on the local economy.

Within the scope of the Herat Sustainable Urban Mobility Plan it is possible to
support the planned development of the airport with some actions aimed at increas-
ing access from the urban area. One first action is to introduce a rapid transit line,
currently non-existent – which links the city centre with the airport. A line of this
kind, located along the Kandahar – Herat highway and described in detail in Section
17, can both serve the daily trips between Herat and the settlements immediately to
the south of the river Harirud (Gozara) and the Industrial Park of Herat, which is
alongside the area and where a further extension towards the west is planned (Fig.
15.1). This action should be implemented within the time frame of the Herat Sus-
tainable Urban Mobility Plan.

15.2 ENHANCING URBAN TRANSPORT INFRASTRUCTURE1

The Masterplan 2013 states that:

“The fifth [urban] value is the clear organization of the urban fabric. Merit must
definitely go to the planning impulse provided before the second World War by
the school of Braunschweig, for the fact that the strict layout of the ancient city
which grew around the imposing crossroads of Chahar Suq, has been replicated
throughout its modern development, conferring on the Herat of today its excep-
tional clarity. This does not only depend on the road network, whose directions
and the rhythm of the intersections are amazingly consistent, but also on the sen-
sible position of the main centres of urban life, always linked in an order and hier-
archy which is not random, so as to suggest a sort of mnemonic map, which is
one of the strongest ties between citizens and their city.”

A more detailed analysis of the urban fabric, such as that conducted on District 9
(LaGeS, 2015), now puts us in a position to further clarify these statements about the
road network of Herat, which remain true with reference to the Old City, the New
City (Shahr-e Naw) and the mesh of the great territorial roads, but must be partly cor-
rected in relation to other parts of the city, in which the development, however
recent, of urbanisation took place on very fragile, winding and geometrically inade-
quate plots of ancient smaller, suburban or even rural road layouts.

The adaptation of urban road infrastructure thus presents ifself as a prerequisite
for the establishment of a model of sustainable mobility.

The actions necessary to pursue the adjustments described below have been
identified on the basis of a diagnostic analysis (see Section 11) and in the perspective
of achieving the overall objectives descendant from the strategic vision of this plan
(see Section 14). The future structure of the urban network of Herat that results is
shown in Fig. 15.2, which highlights the streets where the new construction is
required.

The effects of these actions on Herat’s urban traffic have been calculated both
through traffic demand models described in Section 13 as well as through a Visum
simulation (PTV, 2013), See Fig. 15.11.
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Fig. 15.2 Herat’s urban road
network in the 2021 scenario
(source: author’s processing).

15.2.1 IMPLEMENTING ROADS HIERARCHY (ACTION 1.2.1)
The most important observation to be raised regarding the current urban net-

work of Herat is the widespread inconsistency between the geometric characteristics
of the roads and the role they are expected to play within the urban system. Apart
from the Old City, whose internal road network well reflects the functional organisa-
tion and cost of pre-modern urban society, and cannot be altered without loss of
inalienable historical and environmental values, in the rest of the city there is clearly
a double paradox. In Shahr-e Naw many roads have track and section characteristics
that are oversized compared to the hierarchical role they actually play. In the rest of
the urban sprawl, on the contrary, there are many roads that appear undersized,
indeed severely undersized in track and section, in regards to the roles of primary
importance they necessarily continue to play.

A concise representation of this paradoxical condition can be deduced from
Fig. 5.8, which depicts the existing road network with attribution of the role played by
each street according to the hierarchical model referred to below.

It is therefore a priority to define a precise hierarchy of the different road func-
tions, and on the basis of this, make the necessary decisions in order to enable
investment to overcome the shortcomings of the road network, supplementing it
where it is still incomplete or adjusting the various existing roads not based on arbi-
trary choices but on the basis of a criteria of overall coherence, while aiming for the
maximum positive impact on the mobility of the entire city.

As already stated in Section 5 in reference to the current situation, the hierarchy
that the Herat Sustainable Urban Mobility Plan has adopted is the most widespread in
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the international arena (AASHTO, 2011; FHWA, 2013), which classifies the streets,
according to the role each plays, into Arterials (in turn divided into Principal and
Minor), Collectors, and Locals.

In principle, each level of the hierarchy should have relations only with the next
immediate higher or lower level. In other words, direct connections between Locals
and Minor Arterials should be excluded, along with Locals and Principal Arterials and
between Collectors and Principal Arterials. Thus the most logical and progressive
transfer of traffic flows would be secured from origin to destination, selecting chan-
nels for travel based on the distance and nature of the trip.

But in the reality of the existing city, we must take note that this golden rule can-
not always be applied, and then the allocation of different hierarchical levels in the
existing road network will ultimately be inspired by this criterion as a milestone
trend in order to ensure the maximum benefit possible in the given condition.

The second principle is that the application of the hierarchy occurs with acceptable
uniformity over the entire city body, in order to avoid that some urban areas are entitled
to higher or lower benefits in mobility attributable to a hierarchical excess or lack.

With this in mind, the hierarchical structure of the project that the Herat Sus-
tainable Urban Mobility Plan proposes for the Herat road network is that shown in Fig.
15.3, which also includes the new roads proposed in the Masterplan and illustrated in
the following Sections 15.2.3 and 15.2.4 (as well as, limited to District 9, those provided
for by the Development Plan, see LaGeS, 2015) to complete the network.

It appears with sufficient evidence that this hierarchical structure responds, as
well as to the criteria set out above, to the following two:

Fig. 15.3 Herat’s roads
classification in the 2021
scenario (source: author’s
processing).
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– The criterion of progressive rarefaction from the lower hierarchical level to the
highest. On the basis of this principle, only the large territorial roads and the
belt bypass to the city consisting of the Inner half-Ring and the roads along the
foothills to the north and north-east needed to route the traversing flows out-
side the city, are identified as Principal Arterials, Minor Arterials are more
frequent that the Principal Arterials, but less widely used than the Collec-
tors. The category of the Locals is to be found everywhere. 

– The criterion of the cadenced or sub-cadenced network of streets according to
their different hierarchical levels. On the basis of this principle, in fact, apart
from the Principal Arterials described above, the Minors are located within
the urban chessboard at intervals of between 1.3km and 2km (with the excep-
tion of the administrative area of Shahr-e Naw, where the cadence is thicker),
the Collectors at intervals of between 400 and 800 metres. The Locals obvi-
ously correspond to the characteristics of the various tissues in each part of the
city.

15.2.2 IMPROVING ROADS CHARACTERISTICS (ACTION 1.2.2)
The prior identification of the hierarchy that standardises the Herat road network

is a prerequisite to implement characteristic, primarily geometric, adjustments in the
different road sections to the specific role that is assigned to each.

To define the criteria for adaptation, the typical physiognomy of the various
levels of roads were identified and shown in Fig. 15.4 to 15.6.

For each physiognomy, the typical section and stretch plan are represented.
The physiognomies are different for the same road level, as they vary depending on
the classic road uses (vehicle roadways and sidewalks or dock), and other uses:
rapid transit (see Section 17.1), lanes for emergency stopping, bike paths, parking on
the side of one of the roadways, bilateral parking. As far as feasible, the plan makes
room for the maintenance or introduction of tree-lined roads, according to the tradi-
tion of the streets of Shahr-e Naw.

The physiognomies provided will be applied to the various road axes or sections
of them, taking into account the geometric characteristics of the road space available.

We emphasise that the introduction of coherent characteristics in the streets of
a given level does not automatically correspond to an enlargement of the carriageway
or roadway, but may sometimes correspond to a shrinking of it. In fact, a too narrow
or too wide section equally affects the functionality of the road. In this second case,
the excessive availability of space easily leads to an improper use of the roadway,
which fatally results in a hindrance of traffic flow according to the characteristics of
the project.

The most immediate need concerns the adaptation of existing roads. A first set of
commitments, less burdensome also from an economic point of view, concerns the
paving of all roads classified by Herat Sustainable Urban Mobility Plan as Arterials or
Collectors, which remain today unpaved (Fig. 15.7). A second set of commitments
(Fig. 15.8), much more demanding not only from an economic point of view but
also from a social and political standpoint concerns the enlargement of roads classi-
fied by Herat Sustainable Urban Mobility Plan as Arterials or Collectors, which today
do not have the minimum width planned for in Figures 15.4, 15.5 and 15.6. The
commitments of this second set will be addressed only after the Development Plans
for the respective Districts have introduced the corresponding planning rules that
govern the acquisition procedure for the areas required for enlargement.



Fig. 15.4 Typical cross sections
for Principal Arterials (source:
author’s processing).

Fig. 15.6 Typical cross sections
for Collectors (source: author’s
processing).
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Fig. 15.5 (a,b) Typical cross
sections for Minor Arterials
(source: author’s processing).
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15.2.3 DESIGNING AND BUILDING THE NEW HALF-RING ROAD (ACTION 1.2.3)
A decisive condition to the operation of the Herat Sustainable Urban Mobility

Plan is the completion of the road network in Herat with the new half-ring road or
Inner Ring.

The Masterplan 2013 states that:

“It is proposed that the urban road network will be completed through the cre-
ation of a half-ring bypass to the city which runs for 23.6 km and includes 16
interconnections with the main radial roads and their extensions. The route
proposed has the technical characteristics of a high-capacity, medium-speed
road axis (20m wide, two transit lanes plus an emergency lane for each direc-
tion, wide bends, buffer zone of 50m on both side) which runs as closely as
possible to the extreme outlying parts of the city, so as to encourage its maxi-
mum use both as a mini-bypass for circumnavigating the city as well as a tran-
sit road between its various parts, so that internal roads (from one part of the
city to the other) will seem highly inconvenient in comparison.
The ring road does not go right round the city but skirts it from the west,
around the south, to the east. The north, bordered by hills, is already served by
a road near the foothills, which could simply be upgraded, since no urban
expansion is envisaged in the hills.”

The Herat Sustainable Urban Mobility Plan does not introduce any changes
with respect to this program, maintaining verbatim also the track, as can be seen in
Fig. 15.2.

Fig. 15.7 Roads classified as
Arterials or Collectors that
remain today unpaved (source:
author’s processing).
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Fig. 15.4 also represents the section type and the planimetric features of a typical
stretch of the Inner Ring. The proposed features, as seen, are those characteristic of an
urban ring road, in which the emergency lane assumes a vital importance. In particular,
even ground intersections constituted by large radius roundabouts, are capable of inter-
connecting up to four other provenances, in addition to the two arms of the Inner Ring.

This Principal Arterial is designed for a maximum projected traffic of 3,600
vehicles per hour in each direction, which should be enough to absorb the growth in
private car ownership between now and 2021. Some considerations about the evolu-
tion of car ownership in Herat are made in Section 15.2.5.

Naturally it would be prudent to assume a reasonable period of time for the
construction of such an extensive and relatively expensive infrastructure. But its
urgency is so high that this plan consistently hypothesises its creation and entry
into operation by 2021, as one of its true priority objectives. The fulfilment of this goal
would save the city from the current traversing of vehicles that have no origin or des-
tination within the city, especially during heavy day and night traffic periods.

15.2.4 DESIGNING AND BUILDING NEW URBAN ROADS (ACTION 1.2.4)
Apart from the Inner Ring just mentioned, new roads laid down in the Masterplan

2013 are functional to the completion of the existing road network and its connection
with the Inner Ring. They are (from west to east):

– The road that will connect the town of Jebrael with junction n. 4 (west) of the
Inner Ring and to the railway station to the north;

Fig. 15.8 Roads classified as
Arterials or Collectors that today
do not have the minimum
width planned for their
respective category. Roads
within historical areas not
considered (source: author’s
processing).



– The road intended to connect various already existing sections in order to
create a new link between junction n. 5 (west) of the Inner Ring road and the
foothill road from Herat to Islam Qal’a;

– The road that will connect junction n. 7 (west) of the Inner Ring with the Saifi
Heravi road;

– The road that will connect junction n. 10 (south) of the Inner Ring with the
Maiel Heravi road.

To the roads listed above we have to add the completion of the East-West medi-
an Collector of District 9, envisaged by the district’s Development Plan. The set of
these streets is shown in Fig. 15.2. The Herat Sustainable Urban Mobility Plan is a
commitment to implement them according to the characteristics of the physiognomy
of the hierarchical level that has been assigned to each (see previous Section 15.2.1).

15.2.5 CREATING A PARKING SYSTEM (ACTION 1.2.5)
The establishment of a comprehensive system of parking spaces takes on in

Herat a truly foundational importance, because today the availability of parking,
both public and private, is made up exclusively of unstructured places not designed
nor built for this purpose, indeed temporarily or permanently alienated from other
uses (road spaces, disused building structures, abandoned fenced areas, underused
public and private establishments, private pertinences with original uses as a garden
or courtyard and so on).

On the other hand the creation of a parking system cannot be separated from an
observation of the level of development reached by vehicle registration in Afghanistan
and in Herat in particular. Unfortunately we do not have a public registry of vehicles,
only some meagre statistics. According to the latest data, the average rate of indi-
vidual motorisation in Afghanistan is 29 motor vehicles per 1,000 inhabitants (exclud-
ing two-wheelers, see Section 5). We can assume that in the case of the Herat
Province, being the third most urbanised province, the figure increases by 50% and
reaches 44 motor vehicles / 1,000 inhabitants.

This means that in the Province of Herat (1,816,000 inhabitants) there are no
more than 79,900 vehicles. Now consider that in the province, on the basis of social,
economic and cultural assumptions, the weight of motorisation is distributed between
the city and the rest of the province as shown in Section 5, giving the city an owner-
ship rate of 21 cars for every 1,000 inhabitants, and 55 motorcycles and two-wheelers
and 5 rickshaws per 1,000 inhabitants. So we have in Herat (2011 population of
493,583 inhabitants, data on the availability of vehicles taken from the Household Sur-
vey conducted by the Masterplan 2013) approximately 10,400 cars and about 27,000
motorcycles. In 2011 (69,519 families) only 13% of families owned an available car,
while 46% have at least one motor vehicle (see Section 5).

Much more difficult to estimate is the rate of the city’s motorisation at the end of
the planning period (2021). We will explain the basis of our estimates in Section 11.

In fact all data will significantly increase: from the population, which according
to the Masterplan should grow to 669,000 inhabitants, the number of households,
which should increase to about 100,000 units, the availability of passenger cars,
which should rise to at least 35 cars per 1,000 population or the proportion of fami-
lies with access to a passenger car rising to 23.4%. This means that cars present in
Herat in 2021 could realistically increase to 23,400, i.e. more than double compared
with today.
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The calculus of parking needs must therefore take into account values  of indi-
vidual motorisation, which are very different from those existing in the Western
world (in the US, there are about 786 cars per 1,000 inhabitants; motorisation in
Europe is about 552 cars per 1,000 inhabitants). These are values that Afghanistan is
unlikely to ever achieve by virtue of the “non-linear” development model to which the
country is bound (Di Benedetto and Preite, 2015), which characteristically compen-
sates low levels of certain growth factors with advanced levels in other factors. In the
case of motorisation, it is easy to predict that with the growth of the level of overall
wealth in the country (which will push up the rate of individual motorisation) will also
grow, in a form proportionally more advanced than in the West, on the one hand,
advanced models of integrated mobility. Such integrated mobility models are able to
offer more reasonable ways of collective movement compared to the individual move-
ment. At the same time, more compact car models and better suitable to urban traf-
fic will be available in the future. All these factors will act in the direction of a minor
proportion of individual motorisation and, therefore, will bring a reduction in the
requirement for parking spaces in terms of Western standards.

On the basis of these considerations, the Herat Sustainable Urban Mobility
Plan assumes a standard parking space equal to half of that in force in Italy before
1989, maintaining that a greater standard would lead to the formation of spaces too
large in relation to the actual level of motorisation, resulting in the excessive invest-
ment of spatial and financial resources in parking lots leading to the creation of an
exaggerated availability of free space in the city and constituting an implicit invita-
tion to misuse.

It is assumed, therefore, that the building standards to enforce with the approval
of the Development plans for the individual districts (in implementation in the Mas-
terplan) contemplates the requirement to obtain 0.8 square metres of parking space
for every 10 square metres of new gross floor area realised (1 parking space, equiva-
lent to 12 sqm, every 150 square metres of gross floor area). The building standards
should foresee the formation of 0.5 square metres of public parking (or space avail-
able for public parking) for every 10 square metres of new gross residential or accom-
modation floor area realised (1 parking space, equal to 20 gross sqm, every 400
square metres of gross floor area), and 1 square metre of public (or available to the
public) parking for every 10 square metres of new gross commercial or directional
area realised (1 parking space per 200 square metres of gross floor area).

The relationship between outdoor facilities (parks, public gardens, sports facili-
ties, space for the street market or outdoor events, etc.) and the corresponding
need for parking remains to be defined.

The Herat Sustainable Urban Mobility Plan proposes to compute for each area,
parking available to the public amounting to 1 parking space, equal to 20 gross sqm,
every 200 square metres of land surface.

Based on these elements, this mobility plan estimates, following the completion
of all the settlements planned by the Masterplan, a total public availability of about
26,000 new parking spaces, of which about 9,000 could already be available in 2021.
The supply of such places would run at a ratio of 3.5 to 10 relative to the vehicle fleet
assumed in the city for the same date, in line with the median availability found in
Western cities.

Fig. 15.9 represents the areas that will result in the creation of public car parks
(or available to the public), subdivided for urban use, in implementation of the Mas-
terplan.
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Fig. 15.9 Public parking areas in
the Project Scenario, year 2021
(source: author’s processing).

Fig. 15.10 represents the distribution of parking lots based on the potential
needs determined by the urban destination.

One final note should be made about the chosen mode for the creation of parking
spaces. The mega multi-level (silos) style is to be discarded for its strangeness to
Afghan culture and incompatibility with the urban landscape of Herat. Equally unre-
alistic are facilities located entirely underground, which would hardly be accepted by
the Herat society for the inevitable implications of security, as for the unrealistic tech-
nological equipment that would be required. Then again it’s not feasible to have
exclusive recourse on flat ground car parks, which imply a waste of land incompatible
with the typical compactness of a sophisticated urban structure such as Herat. Such
car parks on flat ground could be adopted mainly in the service of parks or outdoor
sports facilities, or in other cases, extensive settlements.

It is proposed instead, in all cases in which this solution is economically and
socially sustainable, to adopt an intermediate solution between the western intensive
(silos and underground structures) one and the extensive one. This intermediate
model consists in the interposition between the natural ground and the first func-
tional level of specialist buildings (for retail, offices, services) of a terraced level
(“artificial ground”) located at an intermediate height between the road level and the
first floor. The public parking lots would thus be placed in a semi-basement, ventilated
and naturally lit along the sides and also through appropriate hatches in the inner
areas. A comprehensive representation of this proposal is contained in Section 5.6 of
the District 9 Development Plan (LaGeS, 2015).
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Fig. 15.10 Distribution of
parking lots in the Project
Scenario, year 2021 (source:
author’s processing).

2 Similarly to that shown in
Section 11, the flows are ex-
pressed in equivalent vehi-
cles per hour. A 30% lower
load factor has been suppo-
sed for cars, due to an in-
crease of car ownership in
the city.

15.2.6 URBAN TRAFFIC IN THE PROJECT SCENARIO

The effects of the implementation of the activity plan on urban traffic in Herat
were evaluated through the use of the transport demand models developed in Section
13 and the Visum simulation model (PTV, 2013). Fig. 15.11 shows the structure of
the expected traffic flow2 in the project scenario during morning rush hour (7:00-
8:00), when all the actions outlined in Sections 15 to 18 are considered realised. As
can be noted, the general distribution of flow appears to be distributed in a more
homogeneous way across the road network compared to the current state. Streams of
considerable size of traffic is absorbed by the ring formed by the new urban half-ring
road and the existing stretches of the Karukh road, Ala’udin Khan road, Helal-e-
Ahmar road, Roodaki road, Jami road and Islam Qal’a – Herat highway. These arterias
are heavily used by freight vehicles, some of which are drawn to the north-west by the
new intermodal hub (see Section 15.1). From this circular route, streams of pene-
tration radiate into the urban centre, with the major accesses on the Malan road and
Kandahar – Herat highway to the south, Karukh Road to the east and Ghourian-Jan
Zendeh road to the west. Noteworthy are also the flows absorbed by the current
median east-west axis, in the most central part from the Afzali Safiullah road to the
Khaja Ali Movafaq road.

The maximum hourly flows reach the value of about 3,000 vehicles per direction
on the stretch of the new half-ring road immediately west of the Kandahar-Herat high-
way and are thus lower than the disposal capacity provided by the two available
lanes. Hourly flows between 2,500 and 3,000 vehicles per direction are present on the
access roads to the south (Malan road and, to a greater extent, the Kandahar- Herat
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Fig. 15.11 Equivalent vehicle
traffic flows in morning peak
hour, Project Scenario, year
2021 (source: equilibrium
assignment simulation by using
Visum model; data processed by
the author).

highway, mainly due to the new traffic generated by the Satellite City 3) and on the
section east of Taraqi park on the Ala’udin Khan road, on which the traffic generated
by the Satellite City 2 and Sheidawee Town flows. Hourly flows between 2,000 and
2,500 vehicles per direction are detected on the remaining part of Ala’udin Khan road,
on Khaja Ali Movafaq road immediately west of Cinema square, on the stretch of the
new half-ring road between Malan road and the Kandahar – Herat highway and on
that which crosses Districts 9 and 7.

Minor but still important are the flows around the Old City, especially on its
eastern side (Mowlana Taki road and Espin Adai road) and southern side (Saifi
Heravi road), where inflows are directed towards the centre. The route that from
the Kandahar-Herat highway merges onto Taraqi park absorbs a medium hourly
flow, of around 1,000 vehicles per direction, while the remaining city streets are
affected by still lower flows. Among them, we find that the eastern border of Old
City (Mowlana Taki road and Espin Adai road) is the most loaded (up to 1,300
vehicles per direction.

The new radial roads proposed in Section 15.2.4 absorb flows that are not very
high but also not negligible, with the road that connects from south to north the Inner
Ring and Islam Qal’a-Herat highway, which is affected by an hourly flow of just below
1,000 vehicles per direction. Together, the actions proposed by the Herat Sustainable
Urban Mobility Plan are able to achieve the dual purpose of draining traversing traffic
onto the outer ring road and distributing flows on city roads in a less concentrated
way, cancelling almost all congestion risks, which remain only, albeit limited, on the
suburban part of the Kandahar-Herat highway.
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16. Enhancing mobility governance
and management

1 Memorandum of Under-
standing between the GDMA
and the MUDA, July 2011
(Popal, 2014). 

The efficient governance and management of urban mobility is an essential con-
dition in order to achieve the goal of sustainability which is at the heart of the Herat
Sustainable Urban Mobility Plan. In this regard, policies have been framed with a view
to improving transport governance and activating a system for managing the mobili-
ty of people and goods, as illustrated below.

16.1 IMPROVING URBAN TRANSPORT GOVERNANCE

Urban mobility is a complex issue, closely linked to the socioeconomic, settle-
ment and environmental aspects of city life. Transport governance must therefore be
wide-ranging and robust. There should be no disconnection between the planning of
transport and its daily management, otherwise ineffective plans, far removed from
reality and impractical to implement, will result. Furthermore, for it to be practical,
the entire planning operation must be seen as an ongoing process requiring constant
updating (see Section 19) and leading to more detailed operating plans. Finally, for
mobility governance to be effective, those who generate the demand for transport, i.e.
citizens and businesses, must be encouraged, through continual communication or
specific action, to tune into changes in mobility culture in keeping with the sustain-
able approach adopted in this Plan.

16.1.1 COORDINATING TRANSPORT PLANNING AND MANAGEMENT (ACTION 2.3.1)
Strategic planning, as it is required for the Herat Sustainable Urban Mobility Plan,

cannot be practically implemented if it is not wholly channelled into the daily man-
agement of infrastructures and transport services. It is thus necessary to organize
effective and efficient collaboration and coordination between the levels of transport
planning and management in the city of Herat. In order to achieve this type of coor-
dination it is extremely important to take on board the limitations of the existing
framework of responsibility as it is shared between the institutions involved and
between the different territorial levels (World Bank, 2015b). As was illustrated in Sec-
tion 3, according to the legislative framework of Afghanistan much of this responsi-
bility is at national level, or at least with the local branch of central agencies. 

As regards the planning of urban transport, Afghanistan legislation does not
make specific provisions regarding the responsibility for drawing up and approving
sector plans, and in particular mobility plans. However, in most cases it is the same as
for general town planning, i.e. the Ministry of Urban Development Affairs (MUDA) is
responsible for producing master plans for the cities, while the General Directorate of
Municipal Affairs (GDMA) and the municipalities contribute to the development of
the detailed plans and implement them1.

Instead, the running of urban transport mainly involves the Ministry of Transport
and Civil Aviation (MoTCA) and the Ministry of Interior Affairs (MoIA). The MoTCA
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is responsible for transport policy making and providing the effective delivery of
public transport services to urban areas. It exercises this responsibility through the
Herat Mili Bus Department, reporting to the General Presidency of Mili Bus Trans-
portation in Kabul, which manages the bus and minibus lines, and the Herat Presi-
dency of Land Transport Regulation, which coordinates the transport services run by
coaches, taxis and rickshaws. The MoIA is involved in transport management through
its own local Traffic Department and Traffic Police, responsible for, among other
things, application of traffic law and the regulating of traffic. Herat Municipality is
instead responsible for the building and maintenance of roads, as well for promoting
the expansion of the city transport fleet.

It is thus clear that various authorities are involved in planning and action regard-
ing the transport system (MUDA, GDMA, Herat Municipality), and the ordinary run-
ning of public transport (Herat Mili Bus Department, Herat Presidency of Land Trans-
port Regulation) as well as the ordinary management of general mobility (Traffic
Department, Traffic Police). While their possible coordination at institutional level may
not be a subject which is normally dealt with in a mobility plan, it is believed that their
effective coordination is necessary for the correct implementation of the actions
envisaged by the Herat Sustainable Urban Mobility Plan and by subsequent mobility
management. This could be achieved through a Mobility Steering Committee, which
would involve representatives of all the authorities responsible for the planning and
management of transport in the Herat urban area and which can guarantee a dual level
of coordination: among the institutions involved in the ordinary management of mobil-
ity and between these and the authorities in charge of transport planning. The Mobil-
ity Steering Committee should be set up within the plan implementation period (2021)
and could possibly follow on from the experience of an Executive Committee for the
fulfilment of the Herat Sustainable Urban Mobility Plan (see Section 19), to be set up
immediately following approval of the Plan, by the year 2016.

16.1.2 PREPARING DETAILED URBAN TRAFFIC MANAGEMENT PLANS (ACTION 2.3.2)
The Herat Sustainable Urban Mobility Plan is a local, strategic-type sectoral

plan. As such, it proposes a certain number of actions to be carried out in relation to
Herat’s transport system in the medium term, i.e. within the timeframe of 2015-
2021. It also indicates the specific aims which must be achieved within various dead-
lines. However, since it is a strategic instrument – albeit medium-term – it does not
develop the detailed plans necessary for each single action. These will be defined dur-
ing the implementation stage (see Section 19).

In addition, again because of its particularly strategic nature, the Herat Sus-
tainable Urban Mobility Plan does not include the detailed operating standards for the
management of urban transport in Herat, which should therefore be finalized during
the implementation stage of the Plan. These management issues could be included in
a Detailed Urban Traffic Management Plan, mainly regarding the following:

– organization of private traffic, including detailed road circulation scheme, trav-
el direction, the organization of intersections and relative modes of signalling
right of way, the functioning and coordination of traffic lights, the general
plan for vertical and horizontal signage;

– organization of parking for private vehicles in various types of carpark (on- and
off-street), the creation of no parking areas, the parking fee system, parking
time regulations;
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2 The subject is tackled in a
number of studies, for exam-
ple European Commission
(2012) and VREF (2012).
For a specific reference to
Asian cities, see Herzog
(2013).

– organization of pedestrian mobility: the use of lanes and pavements, pedestri-
an crossings and their protection, traffic circulation around these and regula-
tions regarding access to pedestrian zones and limited traffic zones;

– organization of bicycle mobility: the use of different types of cycle lane and
their relationship with road traffic, the organization of parking areas for bikes;

– organization of public transport: scheduling of routes and frequency, organi-
zation of stops, terminuses and interchange places, definition and use of pos-
sible reserved lanes.

It is recommended that the Detailed Urban Traffic Management Plan be defined
and finalized prior to the first implementation stage of the Herat Sustainable Urban
Mobility Plan, i.e. by 2018, and continually updated as work is completed and in
accordance with the updating of the Mobility Plan itself.

Within the scope of urban transport management, a further important topic is the
distribution of goods, a subject which involves a large number of supply chains that
move goods within the urban area (UN-Habitat, 2013). Such movement is both wide-
spread, to supply normal daily business needs throughout the city, as well as on a
local basis in defined areas, such as shopping centres or areas under construction
(Civitas, 2010). Since the distribution of goods in the urban area has numerous neg-
ative consequences, for example relating to the environment and traffic congestion, it
needs to be optimized in keeping with the goal of sustainability of the entire urban
transport system (Dablanc et al., 2013). Since there are many ways of managing
freight transport and they are strongly affected by local conditions2, the optimization
of urban logistics in Herat should be pursued through the development of an Urban
Freight Management Plan which takes into account the organization of the specific
businesses in the city and of the freight goods terminals (see next Section 16.2.3).
This management plan should aim to achieve several basic objectives, including:

– the creation of conditions for a partnership involving the stakeholders in urban
freight transport: logistic service providers, shop-owners, institutions, etc.
(Thompson and Taniguchi, 2001);

– the use of Intelligent Transport Systems (ITS) to optimize trips and reduce
their number to a minimum;

– the creation of logistic platforms (e.g. urban distribution centres) in which to
concentrate commerce, industry, logistics, freight transport services and com-
panies;

– the definition of standards to encourage the collaboration of carriers and serv-
ice providers;

– the definition of regulations for access to urban areas by commercial freight
vehicles relating to times, types of vehicle and their impact in terms of pollut-
ing emissions and traffic congestion;

– the identification of parking areas for the loading and unloading of goods.

The Urban Freight Management Plan of Herat should be made ready within the
timescale envisaged by the Herat Sustainable Urban Mobility Plan, i.e. by 2021.

16.1.3 DEVELOPING COMMUNICATION AND ACTIONS FOR CULTURAL CHANGE (ACTION 2.3.3)
As well as infrastructural work, reorienting any mobility system towards a more

sustainable model demands deep cultural changes. Such changes necessitate, first of
all, widespread awareness of the impact that a mobility model that hinges on indi-
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vidual motorized transport can have on the urban system, both as regards environ-
mental pollution (air and noise) and its effects on health and climate change (green-
house effect) as well as the reduced efficiency of the system itself (traffic conges-
tion). Furthermore, there needs to be a shift in collective tastes and values, away
from the social status of possessing a motorized vehicle, towards the positive values of
environment-friendly and socially virtuous behaviour. 

This process – which has been partially (and not without resistance and contra-
dictions) undertaken by Western countries – is more sluggish and problematic in
countries whose economic development has been slower, and where motorization has
made bicycles seem like a ‘poor person’s vehicle’. 

Nevertheless, it is in these countries that profound changes in attitude seem
most urgent. In Asian cities particularly, population size and density have meant
that the widespread use of motorized mobility has had a particularly dramatic effect
on the environment and the efficiency of the urban system. 

In this context, communication and education can play an essential role in trig-
gering cultural changes and in determining the speed at which they take place. Stud-
ies on mobility behaviour show in fact that citizens’ mobility choices are mostly con-
ditioned by cultural factors and communication (cultural models, information on
environmental problems, environmental awareness, information on alternative trans-
port, habits, prejudices). Cultural factors impinge on the perception of crucial crite-
ria such as ‘convenience’, ‘cost’ and ‘coexistence’ for making mobility choices. The
objective drawbacks of individual motorized transport are obscured, in fact, by its
high symbolic value. 

Education, training and communication can help to nurture a mature, technically
informed and socially aware approach to the issue.

On the basis of these considerations, education which aims to spread and support
the use of a sustainable mobility model becomes a salient part of this Plan. Education
in its true sense (cultural models, environmental awareness etc.) will naturally be the
role of schools and training organizations. Communicating and promoting sustainable
mobility, on the other hand, must be conceived and developed as an essential part of
the Herat Sustainable Urban Mobility Plan.

Actions should focus on the following:

1. Support for pedestrian mobility. Apart from environmental sustainability as
mentioned above, pedestrian mobility must be enhanced by specific refer-
ences to the quality of life, in terms of health, socialization and leisure. Health
is intuitively connected to the beneficial effects of walking; it should also be
highlighted that pedestrian mobility offers specific occasions for socialization
and leisure, and that it is possible and pleasurable to use pedestrian spaces or
areas with limited traffic, such as important cultural sites or shopping areas.
The female population could be particularly sensitive to this aspect, since for
them pedestrian mobility offers almost the only way to get around on their own
(see Section 1). 

2. Support for cycling mobility. The bicycle should be used as the icon of sus-
tainable mobility, but it needs to be associated with an up-to-date image if it is
to usurp motorized vehicles as a status symbol. Cycling for leisure, as well as
for home-school and home-work trips, should also be highlighted. Similarly to
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pedestrian mobility, the beneficial effects on health should be emphasized.
Communication on the theme of cycling mobility is mainly directed at men,
given that according to local custom, women rarely use bikes. Younger men,
who make up 2/3 of the whole male population, might be particularly sensitive
to this kind of communication. 

3. Support for public transport. Communication regarding public transport should
underline the advantages of this way to travel in terms of cost and convenience
(e.g. no time for looking for a parking place). The positive aspects of public
transport with regard to the environment should also be underlined so as to
heighten environmental awareness. Communication must tackle the theme of
safety, which is a very important factor for the female population, especially
young women. To this aim it would be strategic to inform them of action and
opportunities implemented by the commission responsible, to tackle the prob-
lem of safety from a gender point of view (see Section 19). An important sup-
port action should be to make information available relating to lines, stops,
timetables and variations to these on the Internet and on Apps.

4. Support for the coexistence of transport modes. Communication could help to
improve the safety of the system and reduce the number of accidents. Com-
munication should aim in particular to reduce friction between: 
• Drivers and cyclists. Motorists need to increase their awareness of the needs

of cyclists: communication should also, however, aim at correcting cyclists’
lack of respect for traffic regulations (e.g. cycling against the flow of traffic)
which reduces circulation flow and increases risk. 

• Pedestrians and cyclists. In this case communication should spread aware-
ness that the extension of mixed use areas is an effective measure for recov-
ering space currently used by motorized mobility. At the same time com-
munication should tackle the problems deriving from the coexistence of
different modes and speeds of transport, such as pedestrians and cyclists,
and suggest behaviour to reduce risk (e.g. orienting pedestrians to the use of
the inside of the pavement to allow cyclists to use the outer part). 

• Pedestrians and motorbikes. In this case communication should deal with
friction arising from the tendency of motorcyclists to park everywhere,
including on the pavement, thus occupying pedestrian areas or crossing
places.

In a subsequent phase to this plan, when the process of cultural change has got a
foothold, it could be useful to introduce measures such as car sharing or public
bikes.

As regards the method of communication, the actions should involve all means
and opportunities: conventions and public meetings, television features, and the
internet.

An important instrument for divulging information, in particular as regards pub-
lic transport, is Open Data, i.e. from online information on bus lines, to bus stop
locations, waiting times, or accidents. The availability of data could offer private citi-
zens the possibility to develop specific information services to be integrated into
the public service, for example by apps for smartphones. 
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16.2 MANAGING URBAN MOBILITY

Closely linked to urban transport governance, managing urban mobility is an essential
policy within the scope of the Herat Sustainable Urban Mobility Plan. Among the pos-
sible initiatives in this field, priority should be given to the improvement of traffic
monitoring and control and the reorganization of goods terminals in connection with
the moving of long-distance logistics services to the new intermodal centre outside
the urban area.

16.2.1 IMPROVING TRAFFIC MONITORING AND CONTROL (ACTION 2.4.1)
The creation of effective monitoring and control systems is an essential require-

ment for the efficient management of urban traffic. Such systems, based on IT solu-
tions, normally comprise two sub-systems of traffic surveillance and traffic control
(Niu et al., 2009). The former is dedicated to the gathering of information on traffic
trends in the road network in real time, while the latter is an actual command system
of the main technological instruments for regulating traffic (mainly traffic lights, but
also access systems to the various areas of the city, messaging systems to users and
so on). It is clear that the traffic surveillance subsystem is essential for the creation
of the traffic control subsystem, which will be based on the information provided by
the former.

Currently, Herat has neither a traffic monitoring system nor a control system.
This apparent drawback, compared to other cities in which these systems have long
existed, could be transformed into a competitive advantage. The lack of existing
systems implies, in fact, that there are no structural restrictions to making a techno-
logical leap, and installing advanced technology such as Intelligent Transportation
Systems (ITS). The ITS comprise a series of information and communication tech-
nologies applied to the transport systems, infrastructures, vehicles and management
of traffic and mobility (Ghosh and Lee, 2010) and offer a practical opportunity to
improve the security, efficiency and sustainability of a transport system (Picone et al.,
2015). The ITS can be applied to numerous subsystems of the general transport
system, but prove to be of great use also in the sphere of traffic management (Papa-
georgiou et al., 2007; Urban ITS Expert Group, 2013).

In order to ensure efficient urban traffic management, and in view of the signifi-
cant mobility changes brought about by the implementation of the Herat Sustainable
Urban Mobility Plan, a system of monitoring and control will be necessary in the
implementation stage of the Plan itself. The key elements of this system are, in order
of importance:

– a system of monitoring traffic flows;
– a system of modelling the functioning of the urban transport system;
– a system of centralized traffic control.

The traffic monitoring system will comprise a certain number of traffic detectors
distributed conveniently in the urban area, a system of transmitting the information
and, finally, a central system of collating and analysing the information. The traffic
detectors could use various technologies from among those normally in use, including
the more traditional inductive loops (generally embedded in the road surface), video
detection cameras (based on real-time image processing), radar sensors, infrared sen-
sors, or a combination of various technologies. It is, however, important that the
detectors used are able not only to count the vehicles, but also to classify them
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Fig. 16.1 Proposal for
distribution of traffic detector
system in Herat (source: author’s
processing).

according to size (or better still, to identify them by their registration plates), and to
record their speed. It is also important that the information collected is transmitted in
real time to a central workstation so as to facilitate the work of analysis and, at a later
stage, control. The distribution of traffic detectors on the road network must be
planned according to the layout of the road network itself. A preliminary proposal for
the location of detectors is shown in Fig. 16.1,where position is based on the results of
traffic simulations carried out as part of this Plan (see Section 15). 

A first series of detectors (border detectors, at least 11) will monitor flows
between Herat and beyond, while a second series (urban detectors, at least 10 from
among those proposed in Fig. 16.1) will measure traffic flows within the urban area.
Some detectors will be portable, so they can be used in various urban zones according
to analysis requirements. 

The implementation of detectors, with border detectors as a priority, should be
finalized within the timescale of the Herat Sustainable Urban Mobility Plan, i.e. 2018
for the border detectors and 2020 for the urban detectors.

By modelling the functioning of the urban transport system it will be possible to
carry out ongoing analysis, prediction and operational planning for traffic manage-
ment. At least one appropriate software is necessary for the simulation of urban
traffic, like the type used in the present Plan (PTV, 2013). The mathematical models
of Herat’s transport system finalized during the development of this Plan could be a
valid basis for analysis and simulation. The modelling system mentioned above should
be finalized during the implementation stage of the Plan, in 2018.

If the monitoring and modelling systems are to provide information regarding the
functioning of Herat mobility, in order to effect actual supervisory action it will be
necessary to implement a centralized urban traffic control system (UTC, Urban Traf-
fic Control). These systems are quite widespread in larger urban areas and generally
comprise subsystems of surveillance and communication, prediction and traffic con-
trol (Schintler, 2006). They also adopt a variety of calculation strategies (Papageor-
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3 Translation by Helen Farrell.

giou et al., 2007). It is natural that the surveillance and communication subsystem
will, in the case of Herat, be subject to further change and development compared to
the one used previously for monitoring traffic flows. Since nowadays technologies and
methodologies for urban traffic control are developing quickly (Hamilton et al., 2013),
it is believed that a specific goal is not necessary for the creation of this type of sys-
tem in Herat. However, we suggest an assessment of the available options and oppor-
tunities during the implementation of the present Plan.

16.2.2 REORGANIZING THE FREIGHT TERMINALS NETWORK3 (ACTION 2.4.2)
A more rational organisation for transporting goods through the city could be an

important factor in reducing urban congestion and a further precondition for a more
sustainable mobility.

Compared to today’s situation described in Section 10, in which almost every
consignment reaches its place of retail with an autonomous trip (from the vegetables
produced in the valley, which are brought to the market areas of the city daily by indi-
vidual producers, to the stock constitution of each business, which is done with
direct individual deliveries from outside the city), it is appropriate to hypothesize
resupply chain composition forms that meet the criteria of rationality, timeliness
and regularity, in order to mediate the transfer of goods from remote origins to the
individual retailers with less heavy traffic within the city, but also with minimised
transport costs.

It should be clarified that the Herat Sustainable Urban Mobility Plan is not
intended to refer to a reorganisation of supplies from above, with the use of public
resources and governmental actions at any level. On the contrary, it hypothesises ini-
tiatives from below, of a consortium-type, promoted by trade users through their
organisations, to reduce transportation costs and achieve better business standards.
This coordination effort will be all the more urgent as the process of consumption in
Herat society accelerates. It has already expressed a demand for much more wide-
spread and complex goods than in the past.

From a logistical standpoint, this reorganisation could be divided into two levels.
The first level is arrival and storage. It basically refers to supplies from outside

the province (or even from large internal industrial production centres) and is relative
to the consumption of the entire valley, as well as neighbouring settlements of sub-
regional dimension. This level is characterised by:

– the arrival of large quantities of individual commodities, transported by road by
large-size means (preferably Trailers or Kamaz on poor-quality roads) and in
the future also by train;

– the transfer of cargo with a more or less prolonged storage break;
– the departure of medium batches of goods for each of the settlements in the

valley or neighbouring territorial systems (Herat, Karukh, Gorian, Zendeh Jan,
Gozara, etc.), carried by medium-size rubber-wheeled means (Trucks).

In regards to this level, the Masterplan 2013 has already suggested two loca-
tions in the valley, placed in conditions to be served by both the primary roads
(highways, bypass), and in the future, by rail (see Fig. 15.1). The first location is
the intermodal freight Terminal, planned for the north-western end of the valley,
along the highway for Islam Qal’a near the bypass junction, which will be also
served by the railway from Iran to Turkmenistan through Herat. The second is an
articulation of the “industrial city” located at the southernmost point of the valley,
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Photo 16.1 Goods handling in
the freight terminal east of
Kandahar – Herat road, District 6
(source: Hamidullah and
Sarwary, 2014b).

of which the first nucleus is today’s Industrial area along the highway to Kandahar
near the airport.

The second level is that of supply and distribution platforms to shops in the city.
This level is characterised by (Photo 16.1):

– the arrival of medium batches of individual goods or individual good sectors,
transported by medium-size rubber-wheeled means;

– the decomposition of medium one-good batches and the re-composition of
multiple-good packages for each delivery to an individual retailer or the same
place of sale within the city;

– the departure of these packages via organised distribution rounds with trans-
portation on vans or other small load vehicles suitable to urban mobility.

In regards to this second level, the Herat Sustainable Urban Mobility Plan has
proposed two supply and distribution platforms for retailers (Freight Terminals),
both located at Minor arterials (Fig. 16.2). The first is located in the northern part of
the “station district”, with an area of approximately 6 hectares. This infrastructure,
when the levels of coordination between producers and traders ripen, could also
take on the role of vegetable market. The second is located in the south, close to the
graft of the new road from Bekr Abad Square with the Inner Ring, and has an area of
about 2.5 hectares. Either should be private infrastructure, created and managed by
the community of Herat traders as resources for the better organisation of their
businesses. The small local freight terminals that exist today will remain active until a
time in which their usefulness will physiologically diminish, and at last will cease, fol-
lowing the upper hand of the platforms of supply and distribution to the retailers pro-
vided for by Herat Sustainable Urban Mobility Plan.

Fig. 16.2 also shows the distribution of heavy goods traffic during morning rush
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Fig. 16.2 Urban freight terminals
and freight traffic flows in
morning peak hour, Project
Scenario (source: all-or-nothing
assignment simulation by using
Visum model; data processed by
the author).

hour (7:00-8:00) in the Project Scenario, as a result of both the evolution of transport
demand (see Section 13) and the new distribution of the first and second level ter-
minals. As we can see, traffic no longer traverses the city and many movements
make use of the new bypass route, on which the maximum flows (between 800 and
900 vehicles per direction) are located in the section between the Kandahar-Herat
highway and the Malan road and at the entry from the Karukh road. In this scenario
the Qal’a Islam-Herat highway is affected both by flows coming from the west (Iran)
and from the north (Turkmenistan). The latter is in fact directed towards the new
customs post in the Intermodal Terminal before continuing south on the new Inner
Ring. Even the Kandahar-Herat highway, connected with the Industrial Park, is affect-
ed by quite a large hourly flow, more than 700 vehicles per direction.
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17. Fostering sustainable transport
modes

1 With an operating frequency
of 3 minutes, using vehicles
with a passenger capacity of
100.

The sustainability of an urban transport system, in its widest sense, should be
weighed up in relation to a range of factors including its interaction with social, eco-
nomic and environmental systems (Black, 2010). The most widely used indicators for
assessing sustainable mobility (Litman, 2011) show that in general, individualized
motorized transport is the least sustainable of all. Sustainability increases, on the
other hand, with transport which is more environmentally, economically and socially
efficient, such as walking, cycling and collective transport. Plans for a new order for
Herat, within the scope of the Sustainable Urban Mobility Plan, must promote the role
of these modes within a context of integrated mobility which does not excessively
favour individual motorized means.

17.1 DEVELOPING PUBLIC TRANSPORT

As already mentioned, collective transport is a precious resource for an urban
area because it is more economically and environmentally efficient than individual
transport and is thus highly sustainable. Section 9 illustrates the current func-
tioning of the Herat public transport system, and highlights chief critical areas:
numerous services which are not adequately specialized according to local
demand, a lack of coordination between operators, low vehicle quality, poorly
maintained stops and signs, and a lack of structured information for the public. As
regards organization, there is a great deal of overlapping between different types of
vehicle (bus, minibus, coach, taxi, rickshaw) on the same stretch of road, and in
particular on the section of the main road axis which comprises – from east to west
– the Ala’udin Khan road, the Khaja Ali Movafaq road and the Safiullah Afzali
road on the northern margin of the Old City. On this road, and in particular the
section of the Khaja Ali Movafaq near Taraqi park, the maximum flow of passen-
gers, according to the simulations carried out, amounts to around 3,700 passengers
in the direction of the Old City in the morning rush hour. This is higher than
average for road vehicles on a mixed transport road, which for a bus line should be
around 2,000 passengers per hour and per direction1 (Vuchic, 2007). In fact, in the
section of maximum flow, there are as many as 6 public transport lines (buses,
minibuses and coaches) as well as numerous taxis and rickshaws, all of which
impacts negatively on congestion levels.

In view of the above, it is clear that there are ample margins for improvement
where general organization is concerned. The main theoretical models of public
transport organization are point-to-point and hub-and-spoke (International Transport
Forum, 2012). The former, which is more similar to the current situation in Herat,
offers a direct connection between two zones but generally serves limited areas and is
not always frequent. The latter, while exposing the user to a greater probability of
interchange, is more suitable for larger areas with a higher population density, like
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medium-large cities, and adapts better to changes in frequency, which can be high on
main roads and commensurate with demand on the lines feeding these roads. This
model, therefore, centres upon a limited number of high-demand routes which would
be served by high-capacity transport lines. 

For various reasons, the characteristics of the transport demand in Herat appear
to be compatible with a hub-and-spoke system. Firstly, demand is currently high on
the horizontal central road axis. In the second place, the urbanization planned in the
Herat Strategic Masterplan will lead to a further concentration of demand from the
satellite cities. Finally, current maximum passenger flows are such as to require the
immediate organization of a public transport system with a higher capacity than that
of a single bus line. The prospect of meeting a demand which exceeds 2,000 passen-
gers per direction on a single road and of freeing the city’s main streets from con-
gestion is unquestionably an advantage.

It is thus appropriate to propose the general reorganization of public transport in
Herat based on a principal network consisting of a Rapid Transit system on roads with
the greatest demand, and a feeding network consisting of bus lines spread out over
the urban area, with ancillary services provided by light vehicles such as taxis and
rickshaws.

In order to achieve a good balance between the Rapid Transit and bus service, an
assignment simulation2 was conducted based on the future demand predictions in the
Project Scenario (see Section 13). The resulting network is shown in Fig. 17.1 and its
characteristics are illustrated in more detail in the following sections. The flow of pas-
sengers predicted through simulation on this network is shown in Fig. 17.2. From this

2 Using the assignment model
for traffic to public transport
systems included in the PTV
Visum software (PTV, 2013).

Fig. 17.1 The public transport
network in the Project Scenario
(source: author’s processing).
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figure it is clear that the greater flows are along the two planned Rapid Transit lines,
reaching a maximum in the peak hour of around 4,000 passengers per direction.
Furthermore, the new network proposed offers a service which covers a much larger
area than the current one: the catchment area of the stops3 covers 63.3% of the
municipal area (approximately 3,715ha out of around 5,866ha), compared to 34.1% in
the current situation (Fig. 17.3).

17.1.1 CREATING A NEW RAPID TRANSIT SYSTEM (ACTION 3.5.1)
The Rapid Transit system4 proposed by the Herat Sustainable Urban Mobility

Plan consists of two lines, using transit units of two coupled vehicles with a maximum
capacity of 120 passengers each (6 passengers per square metre). The stops of the
two lines are arranged in such a way as to create a hub for the bus lines described
above.

Line 1 runs along all the main road axes of the city, i.e., from west to east, on the
roads Zendeh Jan, Safiullah Afzali, Khaja Ali Movafaq, Ala’udin Khan, Karukh (Fig.
17.1). The last stop to the west is in Satellite City 1, while the eastern extra-urban
stretch skirts Sheidawee Town just outside the municipal boundary and reaches
Satellite City 2 (see Section 12). The length of Linea 1 in the municipal area is
around 10.8km. It is clear from Fig. 17.2 that Line 1 meets the greatest demand, in
particular in its section on the Khaja Ali Movafaq road and Ala’udin Khan road,
where in the morning peak hour (7-8am) there are flows of between 3,000 and 4,000
passengers entering the Old City. Slightly smaller flows – between 1,500 and 2,500
incoming passengers – are found in its western section (from Zendeh Jan road to Safi-

3 Calculated as the overlap of
the buffer areas with a radius
of 400m around stops, corre-
sponding to a maximum
walking time of less than 5
minutes, at an average speed
of 5km/h (Transportation Re-
search Board, 2010).

4 The details of the Rapid Tran-
sit system will be dealt with
specifically during the imple-
mentation stage of the Herat
Sustainable Urban Mobility
Plan. During this stage the
type (tramway, light rail or
other) should be determined
along with features of the
route, signals and operation.

Fig. 17.2 Passenger traffic flows
in Herat public transport
network in the Project Scenario;
morning peak hour (source:
headway-based assignment
simulation by using Visum
model; processed by the
author).



Fig. 17.3 Public transport
catchment areas in the present
and project situation; buffers
with 400m radius around stops
(source: author’s processing).

5 Service frequency is ex-
pressed here by measuring
headway, i.e. time in minutes
between vehicles.

6 Assuming the Rapid Transit
to be made up of two vehicles
of a maximum capacity of
120 passengers each, and a
headway of three minutes,
the hourly capacity is 4,800
passengers per direction.

7 In this case, the hourly ca-
pacity would be 3,600 pas-
sengers per direction.

8 For example, assuming the
Rapid Transit to be com-
posed of two vehicles with a
maximum capacity of 120
passengers each and a head-
way of 3 minutes, the hourly
capacity reaches 7,200 pas-
sengers per direction.

ullah Afzali road). These maximum flows require a 3-minute headway5 during the
peak hour6.

Line 2 (Fig. 17.1) travels from Satellite City 2 to the north-west of the city,
skirts the settlement of Ariana Town outside the municipal boundary, traverses the
urban area along the Islam Qal’a-Herat highway, the Jami road, (in the area of the new
Railway Station neighbourhood) and the Roodaki road (where there is a stop at the
terminal for extra-urban buses coming from the north), heads towards the northern
zone of the Old City along the Mirvais Sadeq road, runs along a brief section of the
Khaja Ali Movafaq road (where it crosses Line 1 near the large Park-e Farhang
square), continues towards the south on the Mowlana Taki road, skirting the Old City,
continues along the Taher Fushanji road up to the south of the Taraqi park, where it
turns towards the south along the Qahraman-e Milli road and the Kandahar-Herat
highway to then reach Satellite City 3 beyond the Municipal boundary (see Section
12). The length of Line 2 inside the municipal area is around 11.8km. 

Based on the hypothesis put forward during the modelling of transport demand,
on Line 2 there is, during the morning peak hour from 7-8am, a greater flow in its sec-
tion to the north of Khaja Ali Movafaq road (between 2,000 and 3,000 passengers per
direction) and less in its southern section (between 1,500 and 2,500 passengers per
direction). In both cases the flows increase towards the city centre and the Old City.
In relation to the size of the flows, on Line 2 a headway of 4 minutes could be suffi-
cient7, with the same rolling stock configuration as hypothesized for Line 1. In the
square of Park-e Farhang, where the two rapid transit lines converge, the total flow
amounts to 6,000 passengers per hour per direction, which can easily be met by the
two lines combined. A Rapid Transit system devised in such a way satisfies the
demand predicted for the timescale of the plan (2021), but can also meet a further
growth in demand arising from the urban development envisaged by the Herat Strate-
gic Masterplan, owing to the increase in population in the satellite cities8. The two
Rapid Transit lines should be put into operation – at least as regards the urban area –
within the timeframe of this Plan, i.e. by 2021.
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17.1.2 SETTING UP A NEW BUS NETWORK (ACTION 3.5.2)
As well as the Rapid Transit system previously illustrated, the project scenario

calls for a complete reorganization of the road-based transport lines which feed the
principal network. This service should be put into operation as soon as possible with
buses. However, should the fleet of vehicles not be sufficient, other lighter vehicles
could be used such as minibuses and coaches. The organization of the road-based
transport system is shown in Fig. 17.1, and comprises 9 different lines. 

Bus line 1 leaves from the north of the city, at the terminal for extra-urban
buses, where it shares a stop with Rapid Transit Line 2, and traverses the city from
north to south by Roodaki road, Helal-e-Ahmar road and Ahmad Shah Baba road to
the east of the Tartaqi Park, to then turn south-eastwards by Pol Rangina road and
Emam Shish Nur road in District 6, finally exiting the municipal area to reach the set-
tlement of Emam Shish Nur. 

Bus line 2 comes from Gazargah and goes towards the central urban road by the
Khaja Abdullah Ansari road and Baq-e Murad road, turning towards the south along
Nawaee road, Fekri Saljouqi road and Maiel Heravi road, finally reaching the Kanda-
har-Herat highway at the Rapid Transit Line 2 stop.

Bus Line 3 travels along the boundary between Districts 1 and 5 (Daneshjoo
road), from the University area and the park Takht-e Safar up to the north-east corner
of the Old City where, on the Khaja Ali Movafaq road, it ends at the stop of Rapid
Transit Line 1.

Bus Line 4 travels from the extra-urban area to the south-west and enters Dis-
trict 10 along the Mahaleh-e-Naw road to then skirt the Old City to the south (Saifi
Heravi road) and west (Khaja Kalla road), terminating on the Safiullah Afzali road in
Khaja Kalla square, at the stop of Rapid Transit Line 1.

Bus line 5 serves the area south of the city and comes from the extra-urban area
to the south-west, intersecting the Malan Road and linking directly (by the diagonal
Baharistan road) with the Kandahar-Herat highway, at the stop of Rapid Transit Line 2.

Bus 6 comes from the south along the Malan Road and ends in the Darb-e
Khushkin square at the stop of Rapid Transit Line 2, after skirting the Old City to the
south (Saifi Heravi road) and east (Espin Adai road). 

Bus 7 offers a north-south link between the two Rapid Transit lines 2 and 1, from
Herat road to the Shahzadegan road, skirting the area of the Mousallah complex
(Khiaban Herat 4 road, Towhid road, Qari-e Heravi road). 

Bus line 8 links the two Rapid Transit lines 2 and 1 from the north to the south,
from the Islam Qal’a-Herat highway to the Safiullah Afzali road, crossing District 12
along the new road envisaged by the present Plan.

Finally, Bus line 9 picks up passengers in District 9 and takes them to Rapid
Transit line 2. It leaves from the Rapid Transit stop in the new Railway Station neigh-
bourhood and initially heads to the settlement of Jebrael. It then crosses west to east
from the boundary between District 12 and District 9 along the Chahrdah Metri Pain
road and Pir Sa’adullah Gilani road to then reach the stop of Rapid Transit Line 2 on
the Mirvais Sadeq road.

The bus lines described, listed in Table 17.1.1, feed the main Rapid Transit net-
work through 16 stops (6 with Line 1 and 10 with Line 2). There is also a certain
amount of interconnection between the buses themselves, with 8 interchange stops
between bus lines.

As regards traffic predictions in the morning peak hour between 7 and 8am,
(Fig. 17.2), the busiest line is Bus 6, on which the hourly flow is close to 1,000 pas-
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sengers per direction. On Bus Lines 1 and 2 the maximum flow is between 500 and
600 passengers per hour per direction, while on the remaining lines there is a
maximum flow of fewer than 500 passengers per hour per direction. Given that the
buses have a maximum capacity of 100 passengers, service frequency would need to
be every 6 minutes for Bus Line 6, every 10 minutes for Bus Lines 1 and 2, and
lower frequencies for the other lines. To be attractive to users and so as not to
impact negatively on the equilibrium of the entire system, a frequency of not less
than 10 minutes is advisable given that there is a predicted headway of 3-4 minutes
on the Rapid Transit lines. The public transport network should be put into opera-
tion – at least as regards the urban area – within the timeframe of this Plan, i.e.
2021.

17.1.3 SOLVING THE HUB OF PARK-E FARHANG (ACTION 3.5.3)
The stop of the two Rapid Transit lines at Park-e Fahrang gives rise to several

logistic problems that need to be dealt with by the Herat Sustainable Urban Mobility
Plan. In fact on this section of the Khaja Ali Movafaq road there are no alternatives to
the overlapping of public and private transport flows, which converge here to a
greater extent than in other parts of the city. However, this park has a particular func-
tional and environmental value. It represents the connection between the Old City
and the one founded in the 1930s and it appeals to the collective imagination of the
current population of Herat, who would certainly never be without this small but
delightful public garden, inserted between the two carriageways of the Khaja Ali
Movafaq road at the ancient Darb-e Qabchaq.

The feasibility study had the aim of assessing the compatibility between:

– Continuity of the current configuration of the public garden of Park-e Farhang;
– Two separate Rapid Transit lines so as to avoid excessive frequency for either;
– The physical possibility of positioning the stop of the two lines in the pedes-

trian space of the Park-e Farhang;
– The continuity of good transit conditions for through traffic along the Khaja Ali

Movafaq road;
– The continuity of good conditions at the two hubs of Chowk-e Golha (west of

Park-e Farhang) and Cinema Square (east of Park-e Farhang) for the routing
of local traffic between the Khaja Ali Movafaq road and the central areas of
Herat to the north and south; 

– The not simple solution of a cycle path crossing the junction. 

Tab. 17.1 Main characteristics of
bus lines in the Project Scenario
(source: author’s processing).

Line Name Length within municipal Peak hour
area (km) headway (min)

Bus 1 North Bus Terminal - Emam Shish Nur 8.1 10

Bus 2 Gazargah – Herat Kandahar highway 8.0 10

Bus 3 Takht-e Safar – Cinema square 2.8 10-15

Bus 4 South/west - Khaja Kalla 3.8 10-15

Bus 5 South/west - Herat Kandahar highway 6.9 10-15

Bus 6 Malan road – Darb-e Khush 2.5 6

Bus 7 Tank-e Mowlawy - Darb-e Malek 3.2 10-15

Bus 8 Railway Station - Aab Borda 4.5 10-15

Bus 9 Railway Station - Mirvais Sadeq 9.9 10-15
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According to the proposed solution, through traffic from the Safiullah Afzali
road towards the Khaja Ali Movafaq road (and vice versa) crosses the area of the
Park-e Farhang by means of a double barrel tunnel along its two sides.

Each tunnel track has two transit lanes and an emergency one. The access
ramps are situated to the west of Chowk-e Golha and to the east of Cinema Square
respectively.

Thus on the surface the two carriageways of the Khaja Ali Movafaq road can each
house a Rapid Transit line in the two directions, with a transit lane for local traffic.

The two roundabout points of Chowk-e Golha and Cinema Square are reor-
ganized in such a way as to act as junctions with traffic lights which would allow the
two Rapid Transit lines to cross, and would route local traffic coming to and from
the central areas of the city upstream and downstream from the Khaja Ali Movafaq
road.

The cycle path would cross the junction entirely on the surface, only along the
northern margin without affecting the pedestrian area of the Farhang park or the
transit lanes, which will presumably be more congested.

Figures 17.4 to 17.8 show the feasibility study.

Fig. 17.4 Plan of Park-e Fahrang
hub at ground level (source:
author’s processing).

Fig. 17.5 Plan of Park-e Fahrang
hub at level of -6.00m from
ground (source: author’s
processing).



Fig. 17.8 Bird’s eye view from
the west of the Park-e Fahrang
hub (source: author’s
processing).

202

PLAN

17.1.4 REORGANIZING PUBLIC TRANSPORT TERMINALS (ACTION 3.5.4)
The innovations proposed in the Public Transport system also require the reor-

ganization of the Terminals to cater not only for the new hierarchy of transport
modes in the city, but also for the new spatial relationships in the entire valley, as
envisaged by the Masterplan 2013.

Mainly, the elements which influence the reorganization of the public transport
terminals are:

Fig. 17.7 Bird’s eye view from
the east of the Park-e Fahrang
hub (source: author’s
processing).

Fig. 17.6 Cross-section of Park-e
Fahrang hub from west to east
(source: author’s processing).
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– The restructuring of the urban settlement from a single centre to a polycentric
system, through the distribution of the resident population not only within the
city of Herat but also in the three satellite cities planned to the east, south-west
and west of the city;

– The development of specialized facilities outside the city, such as the new inter-
modal terminal planned to the north-west, near the join of the bypass with the
highway for Islam Qal’a, and the doubling of the industrial zone near the airport;

– The introduction of the railway in the valley and in the city;
– The introduction of the Rapid Transit system at the top of the hierarchy of col-

lective urban transport, and the resulting ‘revolution’ in the city mobility system;
– The functional reorganization of the entire area of public transport in Herat;
– The creation (arising from the indications of the Masterplan 2013) of a precise

urban threshold at the points where the Inner Ring intercepts the road system
inside the city. This would act as a physical transition between extra-urban and
urban mobility, keeping them absolutely distinct from one another.

In this scenario the Terminals would fulfil completely different functions from
now, since the role of hub would become an absolute priority over all other remaining
requirements.

In view of the above, the reorganization of the Public Transport Terminals must
firstly account for the division between extra-urban and urban transport, in proxim-
ity to the city threshold. This can only happen at the top of the urban transport
hierarchy, i.e. with one of the Rapid Transit routes.

Fig. 17.9 Proposed public
transport terminals in the
Project Scenario (source:
author’s processing).



Fig. 17.10 Bicycles for
transportation of goods (Najimi
1988 p. 103).

The Herat Sustainable Urban Mobility Plan calls for four new extra-urban public
transport terminals, corresponding with each direction of the 2 Rapid Transit lines,
next to the intersection with the Inner Ring or with the corresponding Principal
Arterial on the northern margins (Fig. 17.9). Precisely, the North Terminal is located
on the Roodaki road and would function differently from the current terminal, occu-
pying an area of around 8.6 hectares, and able to house various refreshment, securi-
ty and control and commercial services. This Terminal would cover the origin-desti-
nations for Islam Qal’a, i.e. also Iran, and Toraghundi, and Turkmenistan. The South
Terminal is on the Kandahar-Herat highway, in government premises which are par-
tially in use, with an unbuilt area of around 2.5 hectares. This would cover the origins-
destinations for Gozara, the southern Afghan provinces, Kandahar and Kabul on the
southern half of the National Ring Road. The East Terminal is planned on the Karukh
Road, on an unbuilt area of around 7.5 hectares and would cover the origins-desti-
nations for Karukh, the eastern Afghan provinces, Mazar-i-Sharif and Kabul on the
northern half of the National Ring Road. Finally, the West Terminal is planned on an
area designated by the Development Plan of District 9 along the Zendeh Jan road,
with a surface area of around 1.6 hectares, and would cover the origins-destinations
for Zendeh Jan and Ghourian.

The Herat Sustainable Urban Mobility Plan also includes two locations for the
Terminals for the deposit, maintenance and cleaning of urban public transport, again
near the urban threshold but not near the Rapid Transit lines (Fig. 17.9). These
locations are the most convenient and economic for the start and finish of the daily
service on the different urban lines. One location is planned for the north east, on the
existing premises in Gazargah road, with a surface area of 4.5 hectares (see Section
9). The other is planned for the south west, on the Mahaleh-e Naw, in an area of
around 2.5 hectares.

17.2 PROMOTING BICYCLE USE

Bicycles began to be used in large numbers in Herat from the 1970s (Najimi, 1988,
p. 102) and until recently were the most popular form of transport. The economic
growth of the last ten years has seen an increase in the use of individual motorized
transport (cars and motorbikes). The usable space for cyclists has been reduced, in
spite of the fact that the predominantly flat terrain is particularly suitable for bicycles,
even when used for transporting goods (Fig. 17.10). Individual motorized transport
has, moreover, caused a considerable increase in air and noise pollution as well as
congestion on main roads (Photo 17.1). One of the main measures towards more sus-
tainable mobility in Herat, which in turn is one of the strategic aims of the Plan (see
Section 14), is therefore to ensure that bicycle travel continues to account for a
high share of mobility. The measure will have little impact, however, on inclusivity
since this mode of travel is not used by the female population beyond adolescence. 

At present bikes are used almost exclusively by men and account for only 4% of
total trips (in the morning peak hour); the aim of the Plan is to increase bicycle mobil-
ity by 2% over the next five years. 

To achieve this aim, action needs to be taken as regards infrastructures, laws and
promotion, so as to make cycling more advantageous in terms of time and costs, more
comfortable and safer than at present and, finally, more appealing from the point of
view of image and associated cultural values. 
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Photo 17.1 (a,b) Air pollution in
Herat (photo G. Di Benedetto,
2012).

The promotional aspects of upgrading the image of bicycles are discussed in Sec-
tion 16. Here we focus on infrastructural changes. These consist of the creation of a
network of cycle paths and an adequate system of parking for bikes.

17.2.1 CREATING A BICYCLE NETWORK FOR SYSTEMATIC TRIPS (ACTION 3.6.1)
The aim of planning a cycle network is, above all, to ensure the safety of the most

popular routes used for systematic bike trips (home-work and home-study). In sec-
ond place, the plan provides for a network of paths which can be used for sport and
leisure (Fig. 17.11).

Cycle paths would be on the routes currently most used by traffic (see Section 8
and in particular Fig. 8.8), with the exception of a few roads which are inadequate or
unsafe for cycling (like the very busy Mehri road). In this case the plan provides for
an adjacent road with suitable characteristics for bikes (in the above case, the
Shahzadegan road).

The bicycle network for systematic trips covers a total area of 42.4km. It starts on
a main road axis along Karukh road and Ala’udin Khan road, crossing the central sec-
tion of Park-e Welayat, traverses the city from east to west, along Khaya Ali Movafaq
road and Safiullah Afzali road. Further south there is a second east-west route along
Ostad Khaliullah Khalili road and Saifi-Heravi road to the south of the Old City.

The east-west axes will be connected with the urban area to the south, along the
Qahraman-e Milli road and the Kandahar-Herat road, the Mowlana Taki road and
Espin Adai road, the Kaja Kalla road and the Darb-e Kandahar road. The east-west
axes will be connected with the urban area to the north along the Helal-e Ahmar road,
the Nawaee road continued by the Daneshjoo road, all catering for trips between the
central band and the university campus, and the Shahzadegan road. 

17.2.2 CREATING A BICYCLE NETWORK FOR SPORT AND LEISURE (ACTION 3.6.2)
The cycle network which caters mainly for home to work/study trips will be

integrated with a route for sport and leisure, most of which follows and valorizes, from
a future touristic point of view, the artificial waterways derived over the centuries
from the Harirud river: Joy-e Enjil, Joy-e Now, and Karabad Creek.

The route extends in a main ring road of 32.6km. In the northern part and continu-
ing from east to west it follows the Enjil canal (Photo 17.2, 17.3, 17.4) and traverses Dis-
tricts 8, 1 and 5; in this section the route also connects the northern districts of the city,
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catering for the minor bicycle traffic generated in these districts. To the west the route
descends towards the Mousallah (Photo 17.5) and continues alongside the Enjil canal in
District 9, later deviating towards the south, intersecting the House-e Karbas road. The
ring continues to the south of this road till it reaches Karabad Creek, which it follows
towards the east and from which it deviates only to turn to the north near the village of
Kebabyan, intersecting Emam Shish Nur road and rejoining the Joy-e Enjil in District 6.

In the northern part there is an outer variant of the ring which follows the Joy-e
Now. This variant, with a total distance of 15.86 km, begins north-east of the Eco-e
Park and runs next to the Joy-e Now, intersecting the pedestrian path to Gazargah,

Fig. 17.11 Bicycle Network
according to use (source:
author’s processing).

Photo 17.2, 17.3 Bikeline at Joy-
e-Enjil (photo F. Sarwary, 2015).
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following the border between the northern part of the urban area and the hills, and
completing an arc around Mojahedin Town on the north-west.

17.2.3 ADOPT GUIDELINES FOR CHARACTERISTICS AND TECHNICAL ASPECTS OF THE BICYCLE NET-
WORK (ACTION 3.6.3)

To a great extent the planned cycling network fulfils the requirements which are
considered essential to ensure its effective functioning (see Arora, 2009), i.e.: 

– Coherence: a complete and dense network of cycle lanes to connect origins and
destinations

– Directness: routes with minimal detours and journeys with minimal stops
(such as intersections with exclusive right of way for cyclists)

Photo 17.4 Bikeline at Joy-e-Enjil
(photo F. Sarwary, 2015).

Photo 17.5 Bikeline at Joy-e-Enjil
near the Mousallah (photo F.
Sarwary, 2015).

Fig. 17.12 Bicycle Network
according to type (source:
author’s processing).
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Fig. 17.13 Typical cross sections
of cycle lanes. A: typical section
of cycle lane alongside street
with busy traffic (Principal or
Minor Arterial, four-lane
Collector). B: typical section of
cycle lane alongside street with
moderate traffic (two-lane
Collector). C: typical section of
cycle lane through green area or
park or alongside canal (source:
author’s processing).

– Safety: minimum number of conflicting points or intersections with motor-
ized vehicles 

– Comfort: ease of finding and selecting routes and minimum nuisance such as
noise, fumes, congestion 

– Attractiveness: degree of visual and spatial experience of the ride during the
user’s journey.

From a technical point of view, the plan aims to maximise already existing cycle
paths so as to keep to a minimum the investments necessary to create new ones. To
this aim there are three types of path (Fig. 17.12). 

The first type (way) runs for about 25km on paths which are separated from car
traffic by vertical delimiters (kerbs, barriers, bollards etc.): this solution is adopted on the
more popular routes where busy, fast motorized traffic would create risks for cyclists.

The second type (lane) runs for about 5km on paths where car traffic is not exces-
sive: in this case the cycle lane is separated from motorized traffic by horizontal signage.

The third type (mixed) runs for about 45km on routes which are little used by
motorized traffic and already safe for cyclists. They need only a few adjustments to
the signage or the surface. 

The cross sections of the three types are illustrated in Fig. 17.13.
The cycle network for systematic trips consists entirely of routes of the first or

second type (way or lane). The cycle network for leisure time consists entirely of the
third type (mixed). For integration with pre-existing mobility only a few minor
actions are necessary: in the northeast section of the external variant of the ring, in
the section that deviates from Gozergan Road up to the Eco-e Park and in the south-
ern part of the ring in some sections along Karabad Creek.

Since one of the factors which makes bikes appealing is the possibility of door-to-
door travel, the success (extent of use) of the bicycle network depends on the avail-
ability of parking spaces for bikes. A parking system is therefore necessary, with a suf-
ficient number of places throughout the urban area. It is particularly important to
ensure the availability of adequate parking near main urban landmarks (administra-
tive offices, universities, commercial areas etc.) (Fig. 17.14).

The spaces available for cycling, in addition to the paths envisaged by the plan
which will total 75 km, will later be integrated with pedestrian areas, compatible to a
great extent with bikes, in particular in the city centre.

The mapping of streets with less traffic is also required so as to identify a net-
work of urban routes which can be integrated with the cycle network, for cyclists res-
ident in zones which are more than 400m from the latter (Fig. 17.15). 

17.3 PROTECTING PEDESTRIAN MOBILITY

Pedestrian mobility, the most basic form of travel, exists in all urban contexts. In
Herat it was, along with animal transport, the main form of mobility until the 1970s
(Najimi, 1988, p. 102; Photo 17.6, 17.7). Nowadays pedestrian mobility is still of vital
importance, since it is the only form of autonomous travel used by the female popu-
lation. Nevertheless, pressures from individual motorized transport are putting pedes-
trians at a disadvantage, especially in the central areas of the city and in high-densi-
ty shopping areas. In addition, architectural barriers create frequent obstacles since
they drastically reduce the viability of the space available, particularly for weaker



social groups (older people, the disabled) (Photo 17.8). In view of this situation, no
measures exist to protect pedestrians.

Incentivizing pedestrian mobility and making it safer are the key points of the
Herat Sustainable Urban Mobility Plan, and are in line with the strategic objectives
aimed at increasing the sustainability and inclusivity of the system (see Section 14).

Thus the plan reconnects – albeit in a completely altered context due to recent
economic and urban growth and to changing habits – with the last proposals for
managing mobility formulated before the invasion by Russian troupes triggered a long
period of conflict, guerrilla warfare and institutional erosion. With remarkable fore-
sightedness, those proposals provided for a circulation system which hinged on
pedestrian travel, in particular in the market areas of the city centre, favouring this
mode of travel over motorized mobility (Najimi, 1988, p. 104).
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Fig. 17.14 Parking system for
bikes (source: author’s
processing).

Photo 17.6 Saifi Heravi road in
2003 (photo M. Loda, 2003).

Photo 17.7 Traditional horse
rickshaw (photo M. Loda, 2003).
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Given the present situation, reorganizing the entire system to favour pedes-
trian mobility would demand politico-cultural decisions which go beyond the scope
of this Plan. What we can do is to, however, is to identify the technical actions
which would precede the reorientation of mobility, in particular by means of: a)
limited traffic zones; b) pedestrian zones; c) development of protected pedestrian
paths.

17.3.1 CREATING LIMITED TRAFFIC ZONES (ACTION 3.7.1)
The Plan provides for the creation of limited traffic zones in the city centre

(Fig. 17.16). Despite the demolition of numerous buildings in recent years, this area
is still one of the few existing examples of the traditional urban structure of the
region and is therefore a fundamental part of the city’s cultural heritage. 

Although structurally unsuitable for cars (Photo 17.9, 17.10, 17.11), the city
centre currently copes with a substantial amount of traffic, between work and home
as well as through traffic. The proposal for this area – a quadrilateral of 1500 x 1500
metres – is to allow vehicle access to residents only, who at present number 48,000
(data from our Household Survey). This measure could help to effectively promote
the extraordinary historical-artistic value of this heritage as well as its symbolic value
for community identity, not to mention – if external conditions allow – its importance
as a strong tourist attraction. As regards this last hypothesis, the measure could be
extended also to the historical city of Gazargah.

Moreover, allowing access to residents would prevent musealization of the area,
since its historical value would be protected and its residential function maintained at the
same time. 

Fig. 17.15 Urban zones more than
400m from the cycle network
(source: author’s processing).
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Fig. 17.16 Pedestrian areas and
limited traffic zones (source:
author’s processing).

Photo 17.8 Traffic jam on the
Bazar Kandahar road (photo M.
Loda, 2012).



Photo 17.9, 17.10, 17.11
Typical streets in the old city
(photo M. Loda, 2009).

Fig. 17.17 Regulations
preventing traffic from crossing
the city centre: mandatory
directions (source: author’s
processing).

To discourage car traffic in the city centre it is proposed that regulations be put
into effect regarding the direction of traffic on the two crosstown road axes which
merge in Chahar Suq. In this way traffic (except for buses) would be prevented
from crossing the city centre from one side to another both in an east-west and
north-south direction (Fig. 17.17).
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Photo 17.12, 17.13 The garden
of the Masjid-e Jame Moschee
(photo M. Loda, 2013).

Photo 17.14 Qal’a Ikhtyaruddin
(photo M. Hinz, 2006).

Photo 17.15 Kohandazh (photo
M. Hinz, 2006).

17.3.2 CREATING PEDESTRIAN AREAS (ACTION 3.7.2)
The aim is to protect the main urban parks, both existing ones and those envis-

aged by the Strategic Masterplan, and historical-artistic sites from motorized traffic,
as well as to facilitate access to the main shopping areas (Fig. 17.16). 

As regards urban parks, pedestrianization concerns Shaidaye Park, Park-e
Welayat, Park-e Farhang and the garden of the Masjid-e Jame (Photo 17.12, 17.13),
as well as all the parks to be created in the future in accordance with the Master-
plan (with the exception of 21.89ha, subjected to a land use change in the Devel-
opment Plan of District 9, see LaGeS, 2015, or located outside the Municipality bor-
der), for a total of 817,97 ha. As regards historical-artistic sites, these are Qal’a
Ikhtyaruddin (Photo 17.14), Kohandazh (Photo 17.15, 17.16, 17.17) and the
Madresse-ye-Gowar Shad-Mousallah complex (Photo 17.18, 17.19), totalling
18,4ha.

To facilitate access to the main shopping areas, especially for the female popu-
lation, it is proposed to pedestrianize the Kocheh-e Khorasan Market, in the section
between Mehri road 1 and Behzad road, which is one of the highest density shopping
areas in the city.

It is also proposed to pedestrianize the commercial area envisaged by the
Development Plan of District 9 in the place once occupied by the wool factory
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Photo 17.16 Kohandazh (photo
M. Hinz, 2010).

Photo 17.17 Kohandazh and the
5 minarets in the background
(photo M. Hinz, 2010).

Photo 17.18 Gahwarshad (photo
M. Loda, 2012).

Photo 17.19 The Minarets
(photo G. Di Bendetto, 2012).

(6,0ha). This action could become a model for future pedestrianization in other dis-
tricts, on a local basis to be decided during the formulation of the respective Devel-
opment Plans.

The total extension of the pedestrian areas is therefore 842ha.

17.3.3 CREATING PROTECTED PEDESTRIAN PATHS (ACTION 3.7.3)
The aim of the Plan is to create corridors linking quality public spaces, as well as

to improve pedestrian access to high-density shopping streets. 
The network of protected pedestrian paths for this first stage is planned for the

central part of the city, covering a total of 11.28 km (Fig. 17.18). The main route of
this network will be on both sides of the Movafaq road and Safiullah Afzali (apart from
the section of the Park-e Farhang, where the route traverses the garden) (Photo
17.20, 17.21), along a high-density shopping route which links Park-e Welayat with
the entrance to the Shahzadegan road. 

Merging with the northern section of this route are two brief sections which, by
way of Mehri and Behzad roads, link Safiullah Afzali with the pedestrianized Kocheh-e
Khorasan Market. Starting more to the west of the main path is another of high his-
torical-artistic interest, crossing the Shahzadegan road and linking the city centre
with Kohandazh and the Madresse-ye-Gowar Shad-Mousallah complex.
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On the southern part of this main path there are two other routes which enter
the city centre, one along Mowlana Taki road and one on both sides of the main
street of the city centre right through the Chahar Suq to the Saifi Heravi road (Photo
17.22). Both paths are linked by a path which skirts the northern side of Masjid-e
Jame to then merge into Cahar Bagh road. This route is of interest because of Masjid-
e Jame, as well as the shopping zones of Cahar Bagh road and Bazar-e Malik.

The networks to the north and south of the Safiullah Afzali road will be con-
nected by two underpasses to be built at the intersection of Safiullah Afzali road with
the Mehri road and the Shahazadegan Road. Further to the east an underpass at
Nawaee Road will join the pedestrian paths which run to the north and the south of
the Khaja Ali Movafaq road.
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Fig. 17.18 Pedestrian paths in
the city centre and Gazargah
(source: author’s processing).

Photo 17.20, 17.21 Park-e
Farhang (photo F. Sarwary,
2015).
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Moreover, a protected route crosses Qabchak from southeast to northwest and,
skirting Qal’a Ikhtyaruddin to the south, links Masjid-e Jame with the beginning of the
Shahzadegan road.

Outside of the central part of the city, two pedestrian paths are planned. First it
is proposed to create a protected pedestrian path along the north-south axis envis-
aged by the Development Plan of District 9 in the central part of the district. This pro-
tected route links the commercial area planned in the central part of the district with
the Safiullah Afzali road towards the south and the Mahal-Arabha road and the Joy-e
Enjil towards the north. This action could become a model for future creation of pro-
tected pedestrian paths in other districts on a local basis to be decided during the for-
mulation of the respective Development Plans (Fig. 17.19).

Moreover it is proposed to create protected pedestrian paths on both sides of the
Khaya Abdullah Ansari road, that links the city with Gazargah and the very popular
and visited Shrine of Khaya Abdullah Ansari. This protected route links the Shrine with
the cycle network, meeting the outer variant of the ring which follows the Joy-e Now. 

As regards the technical side, the network of protected pedestrian paths will be
achieved through the widening of existing pavements or the creation of new ones so
as to form a continuous line with a minimum width of 1.80 metres (or of 1.50m in the
case of narrow streets, and a minimum of 90cm in Qabchak) (Fig. 17.20); kerb ramps
at intersections will allow the routes to be used by the disabled and by wheelchair
users (Fig. 17.21). 

Adequate lighting will guarantee the safety of the routes also during the
evening hours. To increase the sustainability of the system there will be solar-pow-
ered street lamps like those recently introduced on the Safiullah Afzali – Movafaq
roads (Photo 17.23).

The completion of the measures illustrated, i.e. the creation of limited traffic
zones and pedestrian areas as well as protected pedestrian paths, could be set as the
objectives of the Plan over the next five years. The completion of all these measures,
which currently focus on the central part of the city, should be followed by others to

Photo 17.22 Bazar Malik (photo
M. Loda, 2013).
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create greater balance between districts as regards mainly or exclusively pedestrian
areas.

Pedestrian mobility should be improved in the medium- to long-term through
measures such as the creation of pedestrian and limited traffic zones in all urban dis-
tricts and through promotion (particularly in schools) to increase awareness among
the population of the positive effects of pedestrian mobility on sustainability and
health.

Fig. 17.19 Pedestrian paths in
district 9 (source: processing by
G. Maciocco).

Fig. 17.20 Reference layout of
pavements for pedestrian paths
(source: author’s processing).

Fig. 17.21 Reference layout of
kerb ramps for wheelchair users
(source: author’s processing).



In order to further strengthen pedestrian mobility, walkability surveys should be
undertaken, as it has been done in other Asian cities (see CAI-Asia, 2010). They could
help assess the supply, demand and needs of pedestrians through:

– Field Walkability, to assess the state of the pedestrian facilities (sidewalks,
crossings, obstacles, lighting, suitability for wheelchairs and prams, safety)

– Pedestrian Interview, to assess pedestrian needs and preferences (width of
sidewalks, location and type of crossings, separation from roads, shading by
trees, etc.)

– Government/Stakeholder interview, to clarify the policies, roles and responsi-
bilities of government and stakeholders in providing and maintaining pedes-
trian facilities.
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Photo 17.23 Solar energy street
lights in the Sultan Qiasudin
Quri road (photo F. Sarwary,
2015).



18. Supporting social inclusion,
accessibility and environment

One of the new paradigms which in the last decade have characterized a shift in
the approach to transport planning towards a search for a sustainable model (Böhler-
Baedeker et al., 2014), is the broadening of planning objectives. There is greater
awareness of the fact that mobility is not an end in itself but is rather a means to
engaging in social relations. This in turn has led to the need not to limit the aims of a
mobility plan to the improvement of transport performance, but to actually extend
them in order to raise the quality of life. In keeping with this approach, one of the
strategies adopted by the Herat Sustainable Urban Mobility Plan is to operate at less
traditional levels, such as social inclusion, the environment and accessibility. The
three specific policies explained below are dedicated to these themes. 

18.1 SUPPORTING INCLUSION IN TRANSPORT

A salient aspect of the sustainable mobility model adopted in this Plan is its social
dimension. 

The Plan aims to promote the full participation of all members of the population
in city life, favouring access to resources and urban services across the board and
removing any mobility-related obstacles which prevent all citizens from using the city
on an equal basis.

Whereas in the past the quality of a transport system was assessed exclusively on
its performance, for example in relation to infrastructures, speed and connections,
today the fundamental assessment criteria are accessibility and the extent to which
the system contributes to the creation of a more equal social system, not to mention
its environmental impact (Bojareco and Oviedo, 2012).

There are many examples in the literature, backed by a significant amount of
empirical evidence, to support the theory that mobility is an important factor in
determining the extent to which an individual is socially included. Exclusion can
result from an inadequate or non-existent transport system, which reduces the
opportunities for citizens to participate in the economic, social and political life of the
city (Kenyon et al., 2002). These conditions are often linked to poverty. However, in
many cases, particularly in developing countries, they depend on other characteris-
tics, including physical conditions (such as disabilities), age, gender and ethnicity. 

The social dimension of mobility can also be seen in the consequences of mobil-
ity models which are strongly biased towards one form of transport. This has occurred
with individual motorized mobility in almost every city on the planet. In recent years
this model has been encouraged both through urban design as well as management
policies which have resulted in a drastic reduction of the spaces available for pedes-
trians and cyclists. 

In the case of the Herat mobility system, the favouring of individual motorized
transport objectively penalizes the poorest families who cannot afford motorized
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means, and women, who, with very few exceptions, are obliged to get around on foot,
as well as children, cyclists, the elderly and the disabled.

In view of this situation, the Mobility Plan subscribes to the following guidelines: 

– pursue a policy of universal access to facilities and services; 
– increase social participation in the planning of the mobility system;
– increase the efficiency of the system through coordination of the administrative

authorities in charge of its management.

Moreover, the above guidelines will be pursued on a gender-aware basis, focusing
also on the theme of disability. For women and the disabled there is an increasing risk
of social exclusion. 

From an operational point of view the Plan proposes the actions below.

18.1.1 SUPPORTING INCLUSION THROUGH PEDESTRIAN AND BICYCLE MOBILITY (ACTION 4.8.1)
Support for pedestrian and bicycle mobility is considered indispensable in order

to counterbalance the privileges enjoyed by individual motorized transport. The
recent widespread use of individual motorized vehicles has created a climate in
which walking and cycling are disadvantaged. Thus the latter must be promoted by
effective communication (see Section 16.1). In practical terms this entails the pedes-
trianization of some areas of natural, cultural or commercial interest and the creation
of pedestrian paths (see Section 17.3) and a bicycle network (see Section 17.2).
Together, these measures will increase the opportunities for weaker groups (women,
children, the elderly, pedestrians in general, cyclists and the disabled) to access
urban facilities and services such as schools, health and recreation facilities, shop-
ping areas and places of worship, not to mention the most significant cultural her-
itage locations. Support for pedestrian mobility in particular will have a positive
effect especially for women, allowing them greater opportunities for employment and
for cultivating social relations over a larger area than in the immediate vicinity of
their home. In order to increase opportunities for a full social life for larger groups of
the population through pedestrian and bicycle mobility, the routes described in
Sections 17.2 and 17.3 need to be completed within the timescale envisaged in this
Plan.

See Section 17.3 as regards the indicators and aims of these actions.

18.1.2 SUPPORTING INCLUSION THROUGH IMPROVEMENTS TO PUBLIC TRANSPORT (ACTION 4.8.2)
Collective transport plays a fundamental role in favouring social inclusion, espe-

cially in growing cities like Herat. The physical size of the city and the distances from
its centre, where there is normally a higher concentration of better facilities, are sig-
nificant factors in preventing citizens in the suburbs, who are often among the poor-
est, from participating fully in city life. To mitigate social exclusion public transport
must guarantee: 

– geographic cover: any discrimination deriving from place of residence must be
reduced. Within the time period envisaged in this Plan, the public services net-
work must be developed to ensure that there is a public transport stop at a
maximum distance of 400 metres (i.e. less than 5 minutes on foot) in at least
63% of the urban area, instead of the current 29%;

– social fares: public transport fares must be affordable for more people fur-
ther down the social scale (see Section 18.3).
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Fig. 18.1 Reference layout for
public transport stop areas
(source: author’s processing).

Public transport can contribute towards a higher degree of social inclusion if it
satisfies the following criteria:

– physical access: public transport and related stop areas are fully accessible to
the disabled and to the elderly; for these categories interchange places
between public transport and individual motorized transport must be conven-
ient. There must also be continuity with spaces for pedestrians and bikes.
Some indications on the essential characteristics of public transport stops are
illustrated in Fig. 18.1;

– adjustment to the cultural context: it is necessary to adopt technical solu-
tions which, while respecting the homo-social organization of local society,
make public transport effectively accessible also to the female population (see
Section 1). 

For the indicators and aims of this action see Sections 17.1 and 18.3.

18.1.3 ANALYSE THE ACCESSIBILITY OF WEAK SOCIAL GROUPS (ACTION 4.8.3)
These measures must be implemented if the Herat mobility system is to become

inclusive. It should be pointed out, however, that social inclusion, like exclusion, is a
process, not a state (Preston and Rajé, 2007). Actions aimed at guaranteeing the
inclusion of all social groups through a mobility system must, therefore, also be part of
an ongoing process of detecting problems and implementing solutions. 

In this regard it is essential that the plan is flanked by the systematic analysis and
monitoring of urban services and facilities with specific reference to the needs of
social groups who risk exclusion, in particular women, the disabled and people on a
low income. Such analyses need to adopt a normatively assessed approach which is
also ‘bottom up’, allowing individual needs to come to the fore and therefore to
implement action which is most effective because it is customized to meet the specific
problems of the social group. The knowledge base regarding accessibility to urban
services for the social groups risking exclusion and the indications for improvement
need to be tackled within a timescale which does not go beyond 2018.

In order to increase social inclusion through mobility it is essential to take advan-
tage of all the possibilities offered by the new communication technologies, in par-
ticular applications, for spreading general and customized information (see Section
16.1).

SUPPORTING SOCIAL INCLUSION, ACCESSIBILITY AND ENVIRONMENT

221



1 Electric, hybrid or vehicles
using alternative fuels such
as propane, natural gas, bio-
diesel, ethanol and others
(Civitas, 2010c).

2 Herat Municipality could, for
example, establish zones in
the city which can be ac-
cessed only by vehicles
which pollute less. However,
given that the current rate of
motorization is low, it is be-
lieved that this would not
have a significant effect. An-
other possible action would
be to replace the fleet of pub-
lic transport vehicles with
non-polluting ones but this
responsibility lies at the lev-
el of the Ministry of Trans-
port and Civil Aviation.

18.2 PROMOTING A GREEN TRANSPORT SYSTEM

Transport systems, in fulfilling their main function of ensuring the mobility of peo-
ple and goods, impact widely and negatively on the atmosphere, the hydrosphere,
the lithosphere and ecosphere of living beings (Rodrigue et al., 2013). Impact is
stronger in urban areas, where population density and human activity and thus
mobility are greater (Tsay and Herrmann, 2013, p.3). In planning a sustainable
urban environment, it is therefore of vital importance to support the growth of
green or eco-friendly transport systems (Black, 2010). The strategic lines and poli-
cies which form part of the Herat Sustainable Urban Mobility Plan are strongly
oriented to the promotion of an eco-friendly urban transport system through the
increased efficiency of the road system (Section 15), improved governance and
management (Section 16), and support for more eco-sustainable transport modes
(Section 17). It is considered opportune, however, to strengthen this policy with
specific action which seeks to contain the impact, particularly of atmospheric pol-
lution, on the environment. 

Of all the effects of transport systems on urban areas and the global ecosystem,
the deterioration of air quality is a vital issue because of its repercussions on the
economy and on social systems (Krzyzanowski et al., 2005; Van Essen et al., 2011).
Traffic-related air pollution is due to the emissions produced by road vehicles
which use polluting fossil fuels. The main polluting substances caused by road
traffic are carbon dioxide (CO

2), carbon monoxide (CO), hydrocarbons (HC),
organic compounds in the form of particulate matter (PM), nitrogen oxides (NOX,
which includes nitric oxide NO and nitrogen dioxide NO2), ozone (O3), mixtures of
photochemical pollutants, and sulphur dioxides (SOX). These substances, once
emitted into the atmosphere, are dispersed by transport, chemical reactions and
dislodgement and cause air pollution.

Although atmospheric pollution is recognized as the main environmental problem
in most Afghan cities (Malikyar, 2014), awareness is currently rather limited. On
the basis of information garnered from several studies carried out in Kabul (ADB/CAI-
Asia, 2006) but believed to be relevant also for Herat, road traffic is one of the main
sources of pollution in the urban areas of Afghanistan, in particular because of out-
dated fleets of vehicles which run on leaded petrol (Sediqi, 2010). The problem was
tackled at government level with the approval of the Clean Air Regulation in 2010, the
National Ambient Air Quality Standard of Afghanistan in 2011 and a three-year
strategic plan, again introduced in 2011, for mitigation of 15% of air pollutants by
2014 (Malikyar, 2014).

As regards the quality of vehicles and fuels, at present there are no national vehi-
cle emission standards although Euro III quality standards have already been made
mandatory and only Euro III equivalent gasoline and petrol are being imported (see
Section 3). The improved quality of vehicles circulating in Herat will depend sub-
stantially on the approval of the national standard on emission limits and the promo-
tion of less polluting vehicles1. On a local basis, the few possible actions would pre-
sumably have little effect compared to those triggered by national policies2. Some
other actions, which aim to build a knowledge base regarding traffic pollution in
preparation for future mitigation, can instead be undertaken within the timescale of
the Sustainable Urban Mobility Plan and regard the creation of an emission inventory
and a system to monitor the quality of air.
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3 The application of traffic
emissions calculation for the
assessment of interventions
on transport systems, sup-
ported by the Clean Air Ini-
tiative for Asian Cities, is
found in Kinder, 2015.

18.2.1 CREATION OF A TRAFFIC EMISSIONS INVENTORY (ACTION 4.9.1)
In order to determine action to reduce traffic emission, it is essential to have a

reliable estimate of current emissions, as well as calculation models to assess how
these can be improved by actions on the transport systems3. Given the current lack
of information, it is considered necessary, as part of this Plan, to devise a system of
calculating the polluting emissions in Herat as the basis for an inventory. Traffic
emissions can be estimated using different methodologies developed in the scien-
tific literature, based on the characteristics of the various categories of circulating
vehicles, the type of fuel used and traffic conditions (Baškovič and Knez, 2013;
Gkatzoflias et al., 2012; Smit et al, 2010). The achievement of this aim depends on
a database of vehicles in the urban area as well as modelling instruments for the
functioning of urban traffic, as described in Section 16.2.1. The preparation of the
traffic emissions inventory for Herat should be completed during the first stage of
implementation of the Herat Sustainable Urban Mobility Plan in 2018 and should be
updated each year.

18.2.2 CREATION OF AN URBAN AIR QUALITY MONITORING NETWORK (ACTION 4.9.2)
The estimate of traffic emissions allows us to know the main cause of pollution

but this alone is not sufficient for the assessment of the overall state of air quality.
This is influenced in fact by a complex process of dispersion of polluting particles in
the area, in turn determined – as well as by the quantity, the distribution and the
characteristics of the emissions – by weather conditions and by urban morphology.

Air quality evaluation requires monitoring systems, i.e. stations for measuring the
concentration of pollution and the principal meteorological parameters. Although
the Afghan government plans to set up permanent measuring stations in the main
cities, none is currently operational. (Malikyar, 2014). Since, however, a pollutant
monitoring system is essential for the planning and management of air quality, this
should be set up in Herat as part of the present Plan. The monitoring system must be
able to measure the main pollutants caused by traffic, including carbon dioxide (CO),
hydrocarbons (HC), particulate matter (PM), nitrogen oxides (NOX), ozone (O3)
and sulphur dioxides (SOX). Measuring frequency should be on an hourly basis for all
pollutants and daily only for the particulate. The detailed planning of the monitoring
network should use the current methodology available (see for example Mofarrah et
al., 2011; Nejadkoorki et al., 2011) so as to be sufficiently representative (Duyzer et
al., 2015). To identify the best location for stations, a preliminary campaign could be
conducted with temporary sensors or, alternatively, simulation models of pollutant
dispersion (Gualtieri and Tartaglia, 1998), so as to determine the main distribution of
pollutants in typical situations.

The monitoring stations should include at least the following types:

– Urban Traffic stations, placed on the main traffic routes of the city; i.e. where
pollutant emission is greatest: this type of station should also be able to meas-
ure the main local meteorological parameters (wind speed, wind direction,
temperature);

– Urban-Background stations, placed at a distance from the sources of pollutant
emissions, which provide basic air concentration values;

– a Meteorological Station, if not otherwise available in the urban area, posi-
tioned in such a way as to provide average meteorological parameters of the
urban area without the influence of microscale conditions; the meteorological
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parameters should at least be wind speed, wind direction, temperature, solar
radiation, the class of atmospheric stability or an equivalent parameter.

The minimum number of monitoring stations to be implemented by 2021 is
believed to be three Urban Traffic stations, three Urban-background stations and a
Meteorological Station. The monitoring network should also be endowed with a cen-
tre for collecting measured data and transmitting them in real time so as to allow their
insertion into an appropriate database, and their analysis as required.

18.3 IMPROVING ACCESSIBILITY THROUGH INTEGRATION AND
INFORMATION

As already stated, a correct interpretation of mobility is based on the acknowl-
edgement that it is not a primary human need. Mobility is merely one of the ways
used to conduct daily business in different places in space and time. In other
words, people (and things) don’t need to move so much as to get to certain places
to do certain things. A sustainable planning approach, like the one adopted in this
Plan, must engage with this concept and shift its perspective from the search for
conditions favouring movement to those favouring accessibility. This is especially
true in a world where mobility behaviours are influenced by the use of new means
of social interaction such as mobile communications and social networks (Kwan,
2007). The concept of accessibility has been studied a great deal in the recent
scientific literature and many studies by various authors have sought to define it
and highlight its numerous aspects (see for example Bath et al., 2000; Geurs and
Van Wee; 2004; Curtis and Scheurer, 2010). In general, it can be claimed, however,
that accessibility signifies opportunity, i.e. activities, services, goods or simply des-
tinations (Litman, 2012). The strategies, policies and actions envisaged by the
Herat Sustainable Urban Mobility Plan in general aim to improve urban accessibili-
ty, increasing the connectivity of the transport system (Section 15), the quality of
its management (Section 16), the levels of service of the more sustainable transport
modes (Section 17), and the levels of social inclusion and eco-friendliness (Sections
18.1 and 18.2). This section proposes some specific actions, with the aim of improv-
ing accessibility, regarding the level of integration between transport modes and
services and the transmission of information, relying particularly on the new tech-
nologies which form the core of Intelligent Transport Systems (Singh and Gupta,
2015).

18.3.1 SETTING UP AN INTEGRATED TICKETING SYSTEM FOR PUBLIC TRANSPORT AND PARKING (AC-
TION 4.10.1)

The characteristics of public transport and parking fares can greatly influence the
attractiveness of a transport system for users. On the one hand, fares are a cost
which, though lower than that of maintaining a private motorized vehicle, is negatively
perceived in the choice of transport mode (Redman et al., 2013). On the other hand,
the choice of transport mode is often influenced by the ease of using the fare system.
A public transport system based on complicated fare regulations, or one which fails to
communicate these simply to the user, or else requires the purchase of numerous
travel permits of different types, creates a barrier to users (Sharaby and Shiftan,
2012). On the contrary, an integrated ticketing system which is simple and techno-
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logically advanced can considerably enhance the attractiveness of public transport
and, as a result, increase the number of users (Civitas, 2010).

For these reasons, the Herat Sustainable Urban Mobility Plan calls for an inte-
grated fare system, with the following characteristics:

– integrated ticketing, i.e. with the same rules, payment methods and fares, for
the whole public transport network;

– the use of innovative technology for payment, management and communication
with users;

– the inclusion of urban parking fees.

The main characteristics of integrated ticketing is to offer valid tickets for all
types of public transport and for the relevant area as a whole. Fares should be con-
sistent and simple, with not too many types of ticket. Furthermore, the criteria of
payment to be communicated to the user must be easy to understand. Ticket sales
must be conveniently spread over the urban area, in the form of ticket machines at
stops or in carparks, online and by mobile phone. Particular attention should be
paid to correct fare planning, with the aim of optimizing such aspects as transport
demand, economic income and social welfare (Borndörfer et al., 2012) but also tak-
ing into account the various social groups catered for by public transport (children,
students, families, visitors, etc.). An important problem to deal with in planning
integrated ticketing is that of balancing the various interests of the stakeholders,
from public authorities to private actors and users (Puhe, 2014), who can in fact all
benefit in different ways from integrated ticketing (Civitas, 2010). We should not
overlook the possibility that this method might also include railway services in the
future (UITP, 2014b).

As regards management systems, payment and communication, it would be
opportune to use the most advanced technology, preferably on standardized com-
puter architecture which allows the development of a very simple user-friendly sys-
tem (Mut-Puigserver et al. 2012; Pelletier et al., 2011) with payment by smart card or
mobile ticketing on smartphones. These methods, moreover, allow user identification,
such as Optical Character Recognition (OCR) Radio Frequency Identification (RFID)
Near-Field Communication (NFC) or EMV technology which also allow the opti-
mization of the public transport service (Puhe et al, 2014). 

The benefits of ticketing integration can further be increased to include a pay-
ment system for parking (park and ride); this measure would be facilitated by the fact
that the new system does not need to adapt to existing systems, and by the simple-
to-use new technologies.

The integrated ticketing system should be set up in Herat within the time inter-
val of the Plan, i.e. by 2021. The planning and setting up of the system could include
a first stage of information collection and analysis, a second stage of statement of the
formal decisions and agreements with the stakeholders, a third stage of planning, to
then proceed to implementation and installation, possibly by tender for the con-
tracting of work.

18.3.2 SETTING UP AN INTEGRATED USERS INFORMATION SYSTEM (ACTION 4.10.2)
The behaviour of users of a transport system is strongly influenced by their

degree of knowledge of the system itself, and therefore by the quantity and appro-
priateness of the information which is transmitted to them (Otto, 2010). Systems that
communicate information on the characteristics and functioning of transport, and in
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particular those which act in real time, are now recognized as being able to signifi-
cantly increase the efficiency of a transport system (Cebon and Samson, 2011).
Thus they also raise the perceived quality of the transport itself, as well as the general
accessibility of a socio-economic and territorial system. This is particularly true in the
area of public transport systems (Grotenhuis et al., 2007), where real-time informa-
tion can raise the users’ perceived reliability of the service even higher than actual
objective reliability (Watkins et al., 2011) and induce travel behaviour which is still
more virtuous (Dziekan and Kottenhoff, 2007).

Effective communication depends on a suitable information system based on
modern Information and Communication Technologies (ICT). The system is all the
more advantageous when it relates to all transport modes in a certain area. The
information can relate, for example, 

– the road network: regulating circulation, existence of limited traffic area and
their access, state of efficiency, existence of interruptions, work in progress,
accidents, traffic levels and average speed, degree of congestion;

– carparks: position, type, any accessory services, capacity, level of business;
– public transport: lines, times, single routes, timetable changes, detours in traf-

fic and alternative routes (Civitas, 2010c)

In order to maximize efficiency, the most important features to implement in a
system of this kind are the following:

– they should be multimodal; i.e., they should integrate information relating to all
the transport modes in the area;

– they should be based on Geographic Information Systems (GIS), so as to
natively integrate the information on a spatial basis and help the user to under-
stand by means of maps;

– they should be able to manage data in real time (for example on traffic levels
and street congestion, on accidents, on spaces left in a carpark, on the position
of public transport vehicles etc.

– they should have the capacity to act as travel planners, i.e. to allow public
transport users (actual and potential) to customize their travel plans, also
using several transport modes.

The interface between the informative system and the transport users can be
achieved in various ways:

– through web interfaces on the internet;
– through Apps or localization of the web interface for mobile devices;
– through simple messages (SMS text messages, social networks, e-mail, etc.);
– using electronic displays or voice announcements, for example on public trans-

port vehicles or in information points in public spaces;
– through variable message signs (VMS): at public transport stops to provide

information on the route and so on, in proximity to carpark entrances to fur-
nish information on free places etc., at the access points to limited traffic
areas to furnish information on possible access, at key point in the city to fur-
nish information of a general nature.
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The information system should also cater for different types of user: city inhab-
itants, visitors, and people with special needs such as the blind and disabled.

With a view to raising the quality of mobility and urban accessibility within the
scope of the Herat Sustainable Urban Mobility Plan, an information system with the
above-mentioned features should be set up and implemented by the year 2021. With-
in this timeframe, the information issued and the type of user interface will be limit-
ed to the state of the city transport system. For example, it will be possible to issue a
great deal of information with reduced time variability (such as the map of the road
network and public transport times) and a limited number of real-time information
(at least that deriving from the actions described in Section 16.2.1: the monitoring
system and the modelling of the functioning of the urban transport system). It should
be compatible with subsequent developments, i.e. real-time information on public
transport routes and interfaces on vehicles and at transport stops.

SUPPORTING SOCIAL INCLUSION, ACCESSIBILITY AND ENVIRONMENT

227





19. Implementation guidelines
for the Herat Sustainable Urban
Mobility Plan

1 In the most recent literature
(see for example Böhler-
Baedeker et al., 2014; Wefer-
ing et al., 2014), the planning
phase of a sustainable urban
mobility plan should be car-
ried out upstream of the
adoption of the plan. Howev-
er, in the case of Herat, whose
particular political and eco-
nomic setting creates some
degree of uncertainty on the
allocation of responsibility
and resources, the adoption
of the plan is believed to be
preparatory to the planning
stage.

The development of the Herat Sustainable Urban Mobility Plan has led, by way of
analysis, processing and participation, to the formulation of what are believed to be
the most suitable strategies and actions to drive the evolution of mobility in Herat in
the immediate future. The next step consists in the adoption of the Plan by the
competent authorities, which will then open the way to implementation. 

This stage of the Plan will be no less complex than the preparatory one, and will
comprise specific activities which can be grouped into two macrophases, one of plan-
ning1 and the other the actual implementation (see Fig. 2.6, Section 2). Each of
these macrophases will focus particularly on salient features which underpin the
general sustainability of the entire process.

Firstly, what the Plan proposes is not a series of isolated actions but rather a sys-
tem of integrated and interconnected ones. This can be clearly seen in the grouping of
activities into specific policies and the latter, in turn, into different general strategic
lines, as well as in the relationship between the policies and the general aims of the
Plan. Each action will be fully justified, meaningful and effective only in relation to
further actions down the line which pursue the same aims. Conversely, the failure to
complete one or more actions, or even their delay, can have negative effects on
related activities and on the Plan as a whole.

Another important feature of the Plan is its dynamicity. Once approved, the
Herat Sustainable Urban Mobility Plan does not remain unchanged in time. Rather it
is a plan-process, and the moment of its adoption signals the beginning of subsequent
development. This will include both the fine-tuning and the detailing of policies and
planned actions, as well as their continual updating as conditions change and oppor-
tunities for development occur.

Finally, the Plan is achievable because it is feasible. Actions have been devised
according to their physical, procedural, organizational and financial feasibility. This
was possible primarily due to the extent of stakeholder participation in the analysis
and processing of the strategies and specific actions. This was achieved through the
participation of local experts in workgroups, the continual exchange of information
and sharing of decisions, field research, local workshops and focus groups (see also
Section 1). These activities guaranteed that the Plan was generally feasible and will
continue, in the same dynamic way described above, during the planning and imple-
mentation stages, focusing particularly on the allocation of responsibility, the finding
of resources, project management and impact assessment.

19.1 ADOPTION

The process of adopting the Herat Sustainable Urban Mobility Plan will be subject to
Afghan law (see Section 3). In view of the participative approach embraced during
preparation and the sharing of strategic choices with the main local authorities in
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charge of town planning issues – the Ministry of Urban Development Affairs, the
Department for Urban Development of Herat, the Municipality of Herat – it is hoped
that the plan can be approved and adopted in sufficient time to allow a period of six
years for its implementation.

19.2 PROGRAMMING

Prior to implementation, detailed planning should be carried out and completed as far
as possible. During this stage, the chief aspects to be considered will be the allocation
of responsibilities, the finding of resources and the definition of methods for moni-
toring and assessing implementation.

19.2.1 ALLOCATION OF RESPONSIBILITIES AND RESOURCES

It is absolutely essential that there is an implementing body responsible for each
of the actions proposed by the Plan. Each authority should be given a budget and
should be allocated skills and workforce. 

As seen in Section 3, Afghan law provides for a fairly articulate framework of
responsibilities regarding urban mobility. There are various players involved, from
the key stakeholders with specific responsibilities in the field of mobility planning
and action (such as Herat Municipality and the departments of the Ministry of
Urban Development Affairs, the Ministry of Transport and Civil Aviation and the Min-
istry of Interior Affairs), to the intermediary stakeholders who make related policies
and conduct transport business in the city (such as the transport unions and again,
Herat Municipality and the ministerial departments). The implementing bodies
should be selected from among these, with due regard to their respective institu-
tional roles. Given the number of players involved, it will also be necessary to set up
an Executive Committee to ensure their efficient coordination. The latter should be
made up of experts in the field and women should also be represented, since it will
have the role of:

– overseeing the entire process of planning, implementation and updating;
– continually informing and involving citizens and stakeholders;
– ensuring the coordination and collaboration of those in charge of correctly

effectuating and facilitating the actions as well as the optimization of their
impact on the mobility system;

– assuming direct responsibility for actions of a more general nature, such as, for
example, communication and decisions on how to make public transport a
feasible option for women (see Section 16.1);

– drawing up an Action Plan;
– overseeing all stages of implementation.

An extremely delicate issue is funding and its allocation among the implementing
bodies. At the present time there are no institutional funds for the implementation of
the Herat Sustainable Urban Mobility Plan; financial resources must therefore be
found during planning. The following are possible methods of financing:

– government financing;
– financing from local administrations;
– donor financing;
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2 In current practice, the de-
velopment of single projects
and detailed plans of action
is carried out through specif-
ic Transportation Improve-
ment Plans (TIPs) or Action
Plans (Litman, 2014).

3 Some examples of monitor-
ing and assessment method-
ologies are contained in Hen-
ning et al. (2011), Hyllenius
et al. (2009), Marsden et al.
(2005), Kelly et al. (2004).

– one-off contributions from operators in the private sector who have a vested
interest in the realization of one or more actions;

– fund-raising activities, possibly involving sponsors;
– local taxes, for example a targeted levy for Herat mobility for public or private

companies;
– revenue funding, for example from public transport fares, parking fees, adver-

tising.

19.2.2 CREATION OF AN ACTION PLAN

One of the above-mentioned responsibilities of the Executive Committee is the
creation of an Action Plan2. The latter is necessary to formalize the implementation
procedure on the basis of the responsibilities and resources assigned, and will be an
essential operational tool of the Herat Sustainable Urban Mobility Plan. It should
contain:

– the formalization of the responsibilities of everyone involved;
– sources of funding;
– a detailed definition of single actions, articulated during the planning and

implementation stages;
– clearly defined priorities of each action and the relationship between them;
– the timing of implementation;
– the main risks relating to the implementation stage;
– a monitoring programme for the implementation of the plan actions.

The Action Plan should be drawn up at the beginning of implementation.

19.2.3 PREPARATION OF A MONITORING PROGRAMME

As an integral part of the Action Plan, a monitoring programme should be drawn
up to control and assess the progress of the work according to predetermined, objec-
tive criteria3. The programme will also help to identify any obstacles during the
implementation phase and possibly introduce suitable measures for overcoming
them.

To this aim, the following will be made available:

– a series of Output Indicators, either quantitative or qualitative, able to measure
the progress of the single actions. A proposal for such indicators is shown in
Table 19.1.

– a series of Impact Indicators, to measure the consequent improvements to
the transport system, the quality of mobility or, more in general, the quality of
life in the city of Herat. These indicators should be defined in the planning
stage on the basis of their effectiveness in measuring values in the current sit-
uation as well as during implementation. Examples of possible indicators are
the level of road congestion, the levels of air pollution, the percentage share of
trips made with the most sustainable forms of transport, etc.

Indicators should be monitored periodically during the implementation stage, pre-
ferably with the involvement of stakeholders with interests in the various actions of
the plan. It would be better for monitoring to be carried out by an independent body
rather than by those responsible for implementing the Plan.
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Action Id Action Indicator Unit Year Objective

1.1.1 Foster the completion of the extra-urban bypasses Stipulation of a Memorandum of Understanding - 2017 Stipulation

1.1.2 Foster the creation of a new logistics centre Stipulation of a Memorandum of Understanding - 2017 Stipulation

1.1.3 Participate in planning of the new railway system Stipulation of a Memorandum of Understanding - 2017 Stipulation

1.1.4 Support the city airport development Creating a new Rapid Transit line connecting the airport - 2021 Operations started

1.2.1 Implementing roads hierarchy Length of enhanced roads (within municipal border) km 2021 40.7

1.2.2 Improving roads characteristics Length of new paved roads (within municipal border) km 2021 62.5

1.2.3 Designing and building the new half-ring road Length of new half-ring road km 2021 23.7

1.2.4 Designing and building new urban roads Length of new roads km 2021 20.8

1.2.5 Creating a parking system New parking lots number 2021 26,316

2.3.1 Coordinating transport planning and management Setting up the HSUMP Executive Committee - 2016 Establishment

2.3.1 Coordinating transport planning and management Setting up the Mobility Steering Committee - 2021 Establishment

2.3.2 Preparing detailed urban traffic management plans Preparation of a Detailed Urban Traffic Management Plan - 2018 Plan approval

2.3.2 Preparing detailed urban traffic management plans Preparation of a Urban Freight Management Plan - 2021 Plan approval

2.3.3 Developing communication and actions for cultural change Setting up a communication plan - 2017 Actions started 

2.4.1 Improving traffic monitoring and control Implementation of border traffic detectors number 2018 21

2.4.1 Improving traffic monitoring and control Implementation of urban traffic detectors number 2020 10

2.4.1 Improving traffic monitoring and control Realization of an urban traffic modelling system - 2018 Implementation

2.4.2 Reorganizing the freight terminals network New freight terminals number 2021 2

3.5.1 Creating a new Rapid Transit system Length of operating rapid transit lines km 2021 22.6
(within municipal border)

3.5.2 Setting up a new bus network Length of operating bus lines (within municipal border) km 2021 43.4

3.5.3 Solving the hub of Park-e Farhang Building the new Farhang park hub - 2021 Implementation

3.5.4 Reorganizing public transport terminals New public transport terminals number 2021 4 

3.5.4 Reorganizing public transport terminals New public transport depots number 2021 2 

3.6.1 Creating a bicycle network for systematic trips Length of built bicycle lanes for work/mixed use km 2021 42.4

3.6.2 Creating a bicycle network for sport and leisure Length of built bicycle lanes for leisure use km 2021 32.6

3.6.3 Adopt guidelines for characteristics and technical Setting up guidelines - 2021 Approval
aspects of the bicycle network

3.7.1 Creating Limited traffic zones Establishment of limited traffic areas ha 2021 225 

3.7.2 Creating pedestrian areas Establishment of pedestrian areas ha 2021 836.3 

3.7.3 Creating protected pedestrian paths Length of builded pedestrian paths km 2021 11.2 

4.8.1 Supporting inclusion through pedestrian and See Actions 3.6.1, 3.6.2, 3.7.1, 3.7.2, 3.7.3 - 2021 -
bicycle mobilit

4.8.2 Supporting inclusion through improvements to Percentage of urban area at less than 400 metres from % 2021 63%
public transport public transport stops

4.8.3 Analyse the accessibility of weak social groups Realization of a survey on the mobility of weak social groups - 2018 Survey conducted

4.9.1 Creation of a traffic emissions inventory Realization of a traffic emissions inventory - 2018 Implementation

4.9.2 Creation of an urban air quality monitoring network Realization of an urban air quality monitoring centre - 2021 Implementation

4.9.2 Creation of an urban air quality monitoring network Realization of urban air quality stations number 2021 6

4.9.2 Creation of an urban air quality monitoring network Realization of a meteorological station number 2021 1

4.10.1 Setting up an integrated ticketing system for Setting up an integrated ticketing system - 2021 Operations started
public transport and parking

4.10.2 Setting up an integrated users information system Setting up the information system - 2021 Operations started
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19.3 IMPLEMENTATION

During the implementation stage of the Herat Sustainable Urban Mobility Plan, the
Executive Committee should have adequate resources for carrying out all the project
management and monitoring activities foreseen in the planning stage. In particular, it
is essential to formalize all roles, to coordinate all the parties involved, to manage
potential risks and activate potential synergies, and to ensure that the entire process
is monitored and evaluated.

In the spirit of sustainability in which the Plan was conceived, the citizens of
Herat should be continually informed and involved during the implementation stage.
This will help to ensure that the Plan is accepted by the community, as well as to
increase awareness of the effects of the plan, contribute to a feeling of ownership of
the activities and mitigate the perception of any inconveniences caused by necessary
work.

Finally, the dynamicity of the Herat Sustainable Urban Mobility Plan should be
valorized in order to maximise its utility. As already illustrated in Section 2, the Plan
is not conceived as static output but rather as a plan-process in continual evolution.
During implementation, it can thus be regularly updated as activities progress, with
the aim of adapting to altered conditions, optimizing implementation and ensuring
that the goals are achieved in the best way possible. In this way, the updates to the
Herat Sustainable Urban Mobility Plan during the entire period of its implementation
will become the basis for the second Herat Sustainable Urban Mobility Plan, which
will be drawn up on completion of the present Plan.

Table 19.1 Proposal for Output
Indicators of the Herat
Sustainable Urban Mobility Plan
(source: author’s processing).
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