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EXECUTIVE SUMMARY

1. This report presents the result of a socio-economic monitoring study of the Roads 2000
Nyanza programme. The programme is being implemented by the Kenya Rural Roads
Authority (KeRRA), with financial assistance from the Swedish International Development
Cooperation Agency (Sida), in 5 of the 6 regions of Nyanza Province. One of the four
components of the programme is the improvement and maintenance of roads. The
programme targets to put three-quarters of the road network under routine maintenance
after improvement. The programme implementation commenced in August 2005. A
Technical Assistance Consultancy team is assisting KeRRA in the implementation of the
programme. One of the Consultant’s tasks is assessment of programme’s effects/impact.

2. The effect/impact assessment framework has identified a total of nine indicators. The study
adopted a quasi-experimental design approach. The approach used the “before-after” and
“with-without” data. Initially a total of 12 roads (7 project roads and 5 control roads) were
selected for detailed monitoring. However, the final study was obliged to adjust this to a total
of eleven roads (8 project roads and 3 control roads). The study collected data in two
phases: baseline and ex-post. Two rounds of data (dry season and wet season) were
collected for each phase. The selection of control roads facilitated the assessment as they
are considered to have acted as counterfactuals.

3. The main study conclusions are the following:

a. The road development has contributed to a significant increase in the volume of
motorised traffic. However, no significant volume changes were observed for the non-
motorised modes and pedestrians;

b. No significant change in the seasonal flow of traffic was observed after the development
of roads;

C. With the development of roads, both passenger and cargo volumes increased; with
motorised modes increasing their share of passengers carried substantially;

d. Evidence suggests that the road development triggered a modal shift to motorised
modes from non-motorised transport;

e. Although more poor people travelled on the improved roads, the rate of increase of
travel by the poor was lower than that of overall travellers. Also more women travelled
on the improved road and the rate of increase of their number was higher than that of
overall traveller number;

f. The improved roads have registered passenger and cargo tariff increases above the rate
of inflation. This reflects the use or more expensive modes by the travellers. Evidence
suggests that there had been an overall reduction of tariffs for different modes in the
improved road corridors;

g. The average passenger tariff in Kenya is higher than in Ghana or Bangladesh. The
average cargo tariff in Kenya is lower than in Ghana but higher than Bangladesh. When
adjusted for purchasing power parity the average cargo and passenger tariffs in Kenya
are higher than in Ghana and Bangladesh;

h. Travel for the purpose of work, business and wider socio-economic needs remains the
main travel purpose after the road improvement. The poorer sections of the local
population have increased their share of such trips at the expense other trip types such
as travel for health, education, social and recreational purposes. This potentially reflects
the increased economic opportunities now available;

I. Road development has encouraged more households to own a transport vehicle and
there has been a significant increase in the average number of motorised vehicles
owned by households living along the improved roads;

vii
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The overwhelming majority of respondents were of the opinion that road improvements
had brought benefits to the road corridors. Just over a sixth of the respondents thought
that the improved roads had also brought some dis-benefits;

. There were a number of other road development benefits identified during the qualitative

data collection process including the positive impact of the improved roads on
agriculture, trade and production sector, improved access to socio-economic facilities
and services, generation of direct and in-direct employment opportunities, and increase
in household income. The identified dis-benefits included increased incidence of traffic
accidents on the improved roads and a reported increase in domestic violence by
drunkenness;

4. A number of recommendations have been made in this report. They include:

a. It is to be ensured that the road selection process is more inclusive with the participation

b.

of all stakeholders (especially the poor and women);

Road safety issues should be given priority in the planning and implementation of roads
in future;

. To realise the full benefits of the improved roads it is necessary to take appropriate steps

for their preservation through proper and timely maintenance,;

. Labour—based technology should be used in road construction works in Kenya,

wherever it is found to be feasible and cost-effective in order to maximise the economic
benefits to local communities.

. Further studies are needed to address a number of relevant issues that have been

identified during the conduct of the study:

(@ What practical measures could be taken to encourage the regular operation of
rural transport services on the improved roads?
(i) How the proliferation of motorcycles affect the travel and transport patterns of

rural residents and the operation of the bicycle boda boda?
(iii) What has been the impact of mobile phones and M-PESA on travel demand by
rural residents?

viii



1. BACKGROUND TO THE BASELINE STUDIES, CONTEXT AND
INTRODUCTION TO THE REPORT

1.1 Background

Kenya Rural Roads Authority' (KeRRA) under the Ministry of Roads has been implementing
the Roads 2000 Nyanza programme in 5 of the 6 regions in Nyanza Province since 2005.
The programme is being funded by the Swedish International Development Cooperation
Agency (Sida) as part of its support to the Government of Kenya (GoK) Roads 2000
strategy. The strategy has nine objectives, including one that requires all cross cutting issues
(e.g. road safety, gender equity, human rights, environment) to be dealt with sustainably by
the road sub-sector. There are four components of Roads 2000 Nyanza programme, the
largest of which deals with rural road improvement and maintenance. The programme has a
target to bring 75% of the road network in the programme districts under routine
maintenance after their improvement. The programme’s financial outlay is Kenyan Shilling
(KES) 1.83 billion (Approximately US$ 24 million) and Sida contributes 67% of the total
costs.

In August 2005 a Technical Assistance Consultancy team was appointed to help assist the
then Ministry of Public Works in the implementation of the programme. A joint venture
comprising IT Transport (ITT) UK and Abdul Mullick Associates (AMA) Kenya, has been
working as the Technical Assistance (TA) Consultant for the programme. The Consultancy
team is providing management support and technical advice to the programme. One of the
tasks the Consultant is required to carry out is the monitoring and evaluation of the
programme effects and impact. In order to carry out these tasks the Consultant fielded socio-
economic specialists. The socio-economic specialists provided short-term inputs to the
programme and assisted in the design and implementation of the socio-economic monitoring
and evaluation of the programme roads’ effects and impact. The original scheduled date of
completion of the programme was December 2009. However, the post-election violence in
early 2008 and other factors delayed its implementation substantially. The revised
completion date for the programme has now been set to December 2010.

This report presents findings of the effects and impact monitoring of the programme
interventions. A set of indicators is used in the assessment of the impact. These indicators
were established in the early phase of the programme and collected by a specially designed
set of survey instruments applied in the wet and dry seasons before and after road
improvements.

1.2 Introduction to the Report

There are five chapters in this report, including this introduction chapter. At the end of each
chapter there is a chapter summary. The contents of the remaining chapters are:

Chapter 2: deals with the indicators for monitoring the effect/impact of the
programme, study methodology and roads that were monitored as part of the
effect/impact monitoring process;

Chapter 3: presents the measured effects of road improvement on traffic volumes,
their composition and seasonal variations;

Chapter 4: details the impact of road improvement on passenger and freight volumes
and unit passenger and freight tariffs.

! KeRRA has been created as per the Roads Act, 2007 for the management, development, rehabilitation and
maintenance of rural roads in Kenya. KeRRA has started its operation in 2009 and is yet to be fully operational.
The other two agencies created under the Act are: Kenya National Highways Authority (KeNHA),) and Kenya
Urban Roads Authority (KURA). KeNHA and KURA are responsible for the national and urban roads respectively,
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Chapter 5: assesses the impact on the loading characteristics of transport modes’,
journey purposes of the road users and household vehicle ownership along the
improved road corridors.

Chapter 6: outlines other major benefits and dis-benefits associated with the road
development.

Chapter 7: summarises the conclusions of the study and puts forward several
recommendations.



2. INDICATORS, METHODOLOGY, AND ROADS FOR EFFECT/IM PACT
MONITORING

This chapter first presents the basis of developing the indicators for the assessment of
effect/impact of programme roads. It then introduces the overall methodological framework for
such an assessment. This is followed by a section that outlines the selection process of the
roads that were monitored and presents road names. Next the data analysis process is
explained, in brief. Finally the study methodology limitations have been explained and the
chapter as a whole is summarised.

2.1 The Indicators

The selection of indicators is one of the fundamental steps needed to assess the effects/impact®
of any policy or investment related intervention. In this case the indicators are sensitive to road
investment outcomes. The following section describes the process involved in the development
of the indicators.

2.1.1 The Basis of Selection

The development of Nyanza Roads 2000 effect/impact indicators referred to a number of
available indicator sets that have been applied to Kenyan roads. These included: (i) Sub-
Saharan Africa Transport Policy Programme (SSATP) indicators; (ii) Kenya road sector
indicators related to the Roads 2000 Strategy achievements; (iii) Roads 2000 Nyanza
Programme log frame indicators for the verification of programme’s objectives and outputs; and
(iv) Millennium Development Goal (MDG) related indicators. A number of considerations were
given in their selection including their measurability, the suitability of such measurements within
the programmes time-frame and their appropriateness as measures of roads related effects and
impact.

2.1.2 The Effect/impact Monitoring Indicators

In order to assess the investment effect/impact a total of 9 indicators were chosen (Table 1).
Their measurability within the tight programme time frame was considered crucial in the
selection process, as well as their relevance and appropriateness to the programme context.
Table 1 also provides the extent of their disaggregation. The detailed justification for the
selection of these indicators is presented in Appendix I.

Table 1: List of Indicators

Indicators Disaggregated by
1. Traffic volume & composition Transport modes (motorised, non-motorised transport
(NMT) & pedestrians) & season
2. Passenger volume Transport modes and season
3. Freight volume Transport modes and season

4. Passenger tariffs (per passenger- | Transport modes and season
km) in real terms

5. Freight tariffs (per tonne-km) in Transport modes and season

real terms

6. Loading characteristics Cargo and passengers, transport modes and season
7. Journey purpose Gender & social class

8. Mode ownership

9. Participation and satisfaction of Gender and social class

the road users

2 Although they are often used interchangeably, there is a distinction between effects and impact. Effects are those
benefits and dis-benefits that occur during or shortly after the project intervention. Impact is considered to be the
longer term benefits and dis-benefits. For road projects like Roads 2000 Nyanza an assessment of effects focuses on
traffic related changes while the long term development impacts require a more ambitious wide ranging number of
indicators.
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2.2 The Methodology

A quasi-experimental design® approach was adopted by the study. This approach analyses
“before-after” or longitudinal data within a “with-without” cross sectional comparative framework
to estimate project effects. The longitudinal comparison indicates the changes that have taken
place between two different points in time. The cross sectional analysis helps to simulate the
counterfactual. This type of methodology is common in road improvement related impact
assessments in developing countries. A major rural infrastructure project (mainly roads) in
Bangladesh used this approach to assess project impacts in early 2000s (ITT, 2003). Figure 1
outlines the study’s impact assessment framework. It involves the collection of longitudinal data
for treatment (project) and control (non-project) groups. However, the quasi-experimental type
of methodology has some limitations chief of which is linked to the non-random generation of
study road samples. This may be responsible for the potential underestimation/overestimation of
benefits and costs of road related policy changes. Such biases can be controlled but the
methodology to do so is complex and would require considerable time and financial resources.
No effort had been made to control such biases in this study given the financial and time
limitations.

Socio-Economic Impact Studies Final Report

Value of Indicator i for
treatment group in Project induced
year t (lig) | change
........................................................ S
Value of Indicator i for
control group in year t
(Iict)
Change from trend
or due to other
Value of Indicator i for factors
treatment or control
group in year 0 (I or
lico) SRS, S

Treatment Group Control Group
Figure 1: Overall Impact Assessment Framework

2.2.1 Data collection Instruments and timing of data collection

The study used a total of five-types of data collection instruments. Table 2 summarises them in
terms of the type of data they captured and the frequency of their use. Each of the survey
instruments were linked to one or more of the indicators. Appendix Il provides the information on
the link between the questionnaires and the indicators. Appendix Il provides the survey
instruments that are being used in the study.

% This is a non-random method. This is used when it is not possible to construct treatment and control groups through
experimental design (randomisation). Roads are not placed randomly. They are selected on the basis of some
characteristics of the corridor through which it passes (e.g. economic potential of the investment, provision of access
etc.). Therefore, quasi-experimental designs are more suitable for the evaluation of road impact.
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Table 2: Survey Instruments, their Objectives and E ~ xtent of Use

Socio-Economic Impact Studies Final Report

Instrument Type of data captured Frequency of use

1. Traffic Count Traffic volume disaggregated by 2 rounds (baseline and ex-
motorised, non-motorised modes and | post) and 2 seasons per
pedestrians round

2. Transport survey Sample data from different transport | 2 rounds and 2 seasons
modes including pedestrians per round

3. Passenger/pedestrian Sample data from passengers of Ditto

survey different modes including pedestrians

4. Road users’ benefit Perception of the road users on the 1 round (ex-post) and 2

assessment road improvement benefits seasons per round

5. Mode ownership Household level transport mode 2 rounds (baseline and ex-

census ownership. post)

2.3 The Selection of Roads for Monitoring
2.3.1 Criteria for road selection

A provisional list of project and control study roads was drawn up at the beginning of the study
(mid-2007). A number of criteria were used in drawing up this list, which are given below. The
provisionally selected roads had to satisfy a majority of the criteria for their inclusion in the list.

Project roads selection criteria

The roads were in 2007-08 road improvement work plan.

The roads needed to represent the average physical characteristics of Nyanza province
roads (e.g. length).

Roads were in fair to poor conditions.

The roads were typical of the socio-economic, geographic variations among different
districts within the province.

The roads represented different road and transport conditions of the province.
Control roads selection criteria

The control roads needed to mirror, as far as possible, the project roads characteristics.

The roads were not planned to be developed within the monitoring period (at least until
September 2009 by which date the ex-post data were scheduled to be collected).

2.3.2 The road selection process and selected roads

The process of selecting study roads involved a number of steps. They were:
The compilation of a short-list of project roads that matched the criteria mentioned in the
earlier section;

The short-listed roads were subsequently visited to assess their suitability as study
roads. The control roads were mainly proposed by district officials. While proposing them
they were reminded of the control road selection criteria mentioned in the earlier section.

Data on the condition and use of the roads were collected during the time of their visits.
Appendix IV provides the observations on different study roads.

Finally the selected roads were confirmed in consultation with district and programme
officials.
2.3.3 Selected roads for effect/impact monitoring

A total of 12 roads were selected in mid-2007 for monitoring the programme investment
effect/impact (Table 3). Of them, seven were project roads and five were control roads. It can be
seen from Table 3 that there was at least one study road in 9 out of the 11 project districts. Wet
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and dry season baseline data were also collected in June 2007 and October-November 2007
respectively. This data were then analysed and presented in the form of a baseline report

(Ahmed and Abedin, 2008).

Table 3: Proposed Roads for Socio-economic Monitori ng
Road Name & Length Expenditure District Time between Road Status
Number (km) per km million roadwork Original Einal
KES (US$) completion and
ex-post wet
season survey

1. E142: Gunjato | 10.0 0.65 (8,500) Siaya 16 months Project | Project
Ngop
2. E270: 5.4 1.63 (21,200) Nyando 1 month Project | Project
Muhoroni — Soba
3. URAG6: Ibacho- | 5.0 0.96 (12,500) Kisii 4 months Project | Project
Taracha
4. RAR 28: 6.8 N/A Gucha N/A Project | Control
Ikoba-lyabe
5. E1015: Part of | 10.0 0.70 (9,100) Migori 9 months Project | Project
Migori- Nyarongi
6. E118: Koguta- | 11.0 0.62 (8,100) Suba 4 months Project | Project
Nyabera
7. URALO: 5.0 0.90 (11,700) Homa Bay | N/A Project | Ambiguous
Ngere- Oturbam) status
8. Nyankongo- 4.0 1.82 (23,700) Bondo 1 month Control | Project
Osindo Beach
(unclassified road
— no number
available)
9. E1170: 7.5 N/A Siaya N/A Control | Control
Mudhiro to
Masunda
10. E1068: 10.3 0.80 (10,400) Kisii 7 months Control | Project
Igonga —
Raganga
11. E1034: 10.6 0.45 (5,800) Rachuonyo | 16 months Control | Project
Oyugis-Rakwaro
12. RAR 27: - 9.0 N/A Gucha N/A Control | Control
Muma —
Ochotororo

As mentioned before, the early-2008 post-election violence had hampered the project’s
progress considerably and its scope was changed in order to take into consideration the fragile
post-2007-election socio, political and economic status of the province. Of the seven project
roads identified in mid-2007 five were not fully completed until mid-2009. One of these roads
(URA10: Ngere- Oturbam of Homa Bay District) was improved, mainly made passable with the
construction of some culverts and some roadworks, but was found to be in a poor condition
when it was visited in April 2010. This is why this road is neither considered as a project or
control road. Another originally identified project road (RAR 28: Ikoba-lyabe of Gucha District)
was not improved till end-2009. Therefore, this road is considered as a control road in the
analysis. However, three of the five identified control roads were improved fully by the project
(Nyankongo-Osindo Beach in Bondo District, EL068: Igonga — Raganga in Kisii District and

E1034: Oyugis-Rakwaro in Rachuonyo District). They are now considered as project roads. The
remainder two control roads remain control as no substantial improvements have been made to
them. This means that eight and three of the originally selected roads now can be considered as
project and control roads respectively. One road has not been considered in the analysis due to
its ambiguous status. Table 3 provides the details.
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Table 3 shows that the extent of interventions varied widely for different roads. The amount of
money expended per km on these roads range from US$24,000 (Nyankongo-Osindo Beach) to
US$ 6,000 (E1034: Oyugis-Rakwaro). Table 3 provides the elapsed time between the
completion of the roadworks and the conduct of the wet season ex-post surveys. Wet and dry
season ex-post surveys were conducted in June 2009 and October 2009 respectively. This
means that there was a two year gap between the baseline and ex-post surveys. Table 3 shows
that the elapsed time after the completion of roadworks ranges from 1 month to 16 months. It is
highly likely that residents along some of the road corridors have not had enough time to adjust
to the new conditions and change their travel/transport behaviour. Therefore, the ex-post survey
indicators in the case of a majority of roads may not necessarily have captured road
development effects that are expected to take place due to the structural changes. Such
changes require quite a number of years to emerge and depend on the road being maintained
in its improved condition.

Socio-Economic Impact Studies Final Report

2.4 The data analysis process

The collected data that used pre-defined questionnaires were checked and coded. A database
was developed for the entry and analysis of this data. Development of different queries helped
in the data analysis.

2.5 Chapter Summary

This chapter explained the selection process of nine indicators, which were used in the
assessment of the effect/impact of programme interventions. The overall effect/impact
assessment methodology was also explained. The study used a quasi-experimental design
approach, which uses “before-after” and “with-without” data, in the assessment. The chapter
also elaborated the methodology for the selection of study roads. Initially a total of 12 roads
were selected (seven project roads and five control roads). The programme progress was
hampered due to the early-2008 post-election violence. Programme scopes were needed to be
changed to allow for the new post-2007-election socio, political and economic realities of the
province. Out of the 12 initially selected study roads the final analysis considered eight roads as
project roads and three roads as control roads. One road was dropped from the final analysis
due to its ambiguous status.



3. TRAFFIC VOLUME, COMPOSITION AND SEASONAL VARIATI ONS

Chapter 2 has mentioned that a total of 12 roads had originally been selected for this study.
However, the final analysis only included 11 roads; of them eight were project roads and the
remaining three were control roads. The study conducted a 12-hour (06:00 to 18:00) and 7-day
traffic census on all the study roads. Different transport modes including pedestrians were
counted as they passed through the road census points (Appendix V identifies the location of
the census points). Pedestrians and bicycles carrying a load were also identified during the
traffic census. Bicycles were also dis-aggregated into boda boda* and private bicycles.

Following sections present the effects of road improvement on the traffic volumes and their
composition, and the seasonal variation of the traffic volumes.

3.1 Traffic Volume and Composition

As mentioned before 12-hour traffic counts on A Bicycle Boda Boda in
the study roads for seven consecutive days Rural Nyanza

were conducted. The days included both market
and non-market days. The collected traffic
volume only represented the 12-hour volume for
that particular day. There was a need to convert
these traffic volumes into Average Daily Traffic
(ADT) volumes using appropriate traffic factors.
Traffic conversion factors (hourly and daily
factors) were used for this purpose. These
traffic factors were unavailable for Kenyan rural
roads. Therefore, we used the traffic factors for
rural roads estimated by another study in Ghana (Department of Feeder Roads, 2001).
Appendix VI presents the factors.

Table 4 presents the baseline and ex-post ADT volumes for average project and control roads.
Table 5 and Figure 2 show the changes in traffic volumes in the period between baseline and
ex-post surveys. Appendix VIl provides the traffic volumes on a road by road basis. Table 4
shows that baseline average ADT volumes on the project roads and control roads were 852 and
921 respectively. Conversely, the ex-post volumes were 1106 and787 respectively. They
represent an increase of 30% for an average project road and a decrease of 15% for an
average control road (Table 5 and Figure 2). The motorised traffic volume has registered a very
strong increase between the baseline and ex-post surveys for an average project road (458%).
All traffic types (motorised, NMT and pedestrians) have declined in the control road average
during the time period. The number of NMT on an average project road has also dropped.
However, the number of pedestrians has increased slightly during the same period (15%).

* Bicycles that operate on a commercial basis in different parts of Kenya are known as the Boda Boda. A Boda Boda
usually has a dedicated seat at the back of the bicycle for carrying one or more passengers.
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Table 4: Average Daily Traffic on Project and Contr ol Roads
Project Roads Control Roads
Before |  After Before |  After

Overall® n=8 n=3
Total 852 1,106 921 787
Motorised 39 217 64 56
NMT 238 228 177 89
Pedestrians 575 661 681 641
Dry Season n=8 n=3
Total 815 1,060 1,042 603
Motorised 42 222 70 58
NMT 234 207 205 68
Pedestrians 540 632 766 477
Wet Season n=8 n=3
Total 888 1,152 800 971
Motorised 36 213 57 55
NMT 242 249 148 110
Pedestrians 610 690 595 806

Table 5: Traffic Volume Increase

| Project Roads | Control Roads

Overall
Total 30% -15%
Motorised 458% -12%
NMT -4% -49%
Pedestrians 15% -6%
Dry Season
Total 30% -42%
Motorised 434% -18%
NMT -11% -67%
Pedestrians 17% -38%
Wet Season
Total 30% 21%
Motorised 485% -5%
NMT 3% -25%
Pedestrians 13% 35%

® To facilitate proper comparison between the project and control roads in different seasons the study had
used only the roads for which the corresponding seasonal data were available. However, in the
calculation of the overall figures the study made the maximum use of the available data. For instance, on
a road that had both dry and wet season data, the overall figures were used to calculate a simple
average. However, for a road that only had wet season data, the overall figures represented wet season
figures only or vice versa. Therefore, the overall figures in some cases may be lower/higher than both the
dry and wet season values.
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Figure 2: Traffic Growth

Pedestrians represented an
overwhelming majority of the Box 1: Proliferation of motorcycles

traffic volume in the case of both | kenyan roads have has seen an upsurge in the number of
the average project control rogds motorcycles since 2008. There have been a number of reasons
(Table 6). For an average project | for such an upsurge. They are:

road the figure has declined a. The removal of the value added tax (VAT) in 2008, making the
(from 68% to 60%) between purchase price of motorcycles cheaper. It was seen as a
baseline and ex-post surveys. government'’s response to tackle unemployment by creating
However, in the case of an employment opportunities in the transport sector, especially
average control road the figure for the youths.

increased from 74% to 82% b. The availability of more commercial banks (e.g. Saccos and
during this period. Although the Eguity Bank) and microfinance institutions offering (e.g. Adok
proportion of motorised transport Timo) loans for motorcycles purchase.

has increased considerably for c. Increased market competition due to the availability of

project roads (5% to 20% of the cheaper brands (e.g. Kingbird, Focing and Bajaj) from India

total traffic volume for an and China drove down motorcycle prices.

average road), it remains steady The ownership of motorcycles is mainly restricted within the

for control roads (7% of the total relative better off persons with fixed incomes and with spare cash.
In many cases the motorcycles are hire out for commercial

transport operations for a fixed payment per day. Those who

operate them are youths who find it as an avenue to earn a living

from their operations.

volume).

Table 6: Proportion of Different Types of Traffic o  n the Study Roads

Proportion of traffic
Motorised | Non-motorised | Pedestrians

Baseline

Project (n=8) | 5% 28% 68%
Control (n=3) | 7% 19% 74%
Overall (n=11) | 5% 25% 69%
Ex-post

Project (n=8) | 20% 21% 60%
Control (n=3) | 7% 11% 82%
Overall (n=11) | 17% 19% 64%

Table 7 and Figure 3 present the proportions of different transport modes on the project and
control roads, both for baseline and ex-post survey periods. Although light goods vehicles (mini-
buses that are locally called Matatus, pick-up, etc.) were the main motorised modes both in the
case of project (26%) and control (32%) roads during the baseline survey period, motorcycles

10
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had become the main motorised mode at the time of ex-post surveys. They represented 73%
and 83% of the motorised traffic volume for an average project road and an average control
road respectively. There has been a recent upsurge of motorcycles on Kenyan roads since
2008 (see Box 1)

100%

90% -
80% -
70% 8% 60%
60% | 0 74%
o 82%
50% -
40% -

30% -

20% -

10% + 20%

0%

Baseline Ex-post Baseline Ex-post

Project Project Control Control

‘El Motorised 3 Non-mtorised Transport O Pedestrians ‘

Figure 3: Proportion of Different Traffic Types on Study Roads

Table 7: Proportion of Different Motorised Modes on Project and Control Roads

Baseline Ex-post

Project | Control | Overall | Project | Control | Overall
Motorcycles 26% 11% 20% 73% 83% 74%
Cars 19% 21% 20% 8% 4% 8%
Light goods 26% 40% 32% 9% 7% 9%
Medium goods 10% 12% 10% 4% 5% 4%
Heavy Goods 5% 10% 7% 2% 1% 2%
Buses 6% 1% 4% 1% 0% 1%
Tractors 9% 5% % 3% 1% 3%

We have conducted T-tests to assess if the traffic
volumes on the roads were significantly different
between baseline and ex-post survey points. Table 8
provides T-test results. If the t-value is higher than or
equal to 1.96 and the 2-tail significance is less than or
equal to 0.05 this means that the volumes we are
comparing are significantly different. It can be seen
from Table 8 that only in the case of motorised modes
the ex-post and baseline volumes are significantly
different.

The following conclusions can be made from the
above discussions on the traffic volume: (i) there has
been a significant increase in the motorised traffic
volume on project roads between the baseline and ex- ¥
post surveys; (ii) motorised traffic volume represent a fifth (up from 5%) of the traffic volume on
an average project road. However, in the case of an average control roads the proportion
remains steady (7%); (iii) a proliferation of motorcycles is a phenomenon observed during the
ex-post surveys and motorcycles represented three quarters of the motorised traffic volumes on

11
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an average study road; (iii) Overall, motorised (for control roads only) and non-motorised and
pedestrian volumes have not changed significantly between the baseline and ex-post survey
times.
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Table 8: T-test for Equality of Means Results for P roject and Control Traffic Volume

Road Project & 2-tail Significance (t -value)
Section control roads Dry and Wet seasons

Overall | Project | Control
Overall
(Baseline)
Overall 0.746 (-0.33) 0.947 (0.07) 0.756 (0.32) 0.529 (0.69)
Motorised 0.216 (-1.28) 0.694 (0.4) 0.726 (0.36) 0.842 (0.21)
NMT 0.404 (0.85) 0.879 (0.15) 0.928 (-0.09) 0.511 (0.72)
Pedestrians | 0.535 (-0.63) 0.976 (-0.03) 0.691 (-0.41) 0.639 (0.51)
Overall (Ex -
post)
Overall 0.341 (0.98) 0.580 (-0.56) 0.820 (-0.23) 0.239 (1.38)
Motorised 0.010 (2.85) 0.903 (0.12) 0.90 (0.13) 0.989 (0.14)
NMT 0.082 (1.83) 0.566 (-0.58) 0.653 (-0.46) 0.286 (-1.23)
Pedestrians | 0.933 (0.09) 0.517 (-0.66) 0.829 (-0.22) 0.517 (-0.66)

Note: bold figures denote the significance at 95% confidence level.
3.2 Seasonal Variation of Traffic Volumes

Table 9 provides figures of wet season traffic volume as a proportion of dry season traffic
volume for both baseline and ex-post surveys. It can be seen that the average wet season flows
are not greatly different from dry season flows except in cases of NMT and pedestrians on
control roads. The figures range from 169% to 82%. However, statistical analysis shows that
there is no significant difference between the dry season and wet season figures in the case of
overall, project and control roads (Table 8). This is true for different type of traffic (motorised,
NMT and pedestrians) as well.

One would expect that the wet season traffic volume on an unimproved rural road will be lower
when compared with the dry season traffic volume. This is because the road becomes
increasingly impassable as rain sets in. However, the study could not find any significant
difference between dry and wet season flows. Such a counter-intuitive finding can be attributed
to two reasons: (i) unpredictable rainfall in Nyanza province in recent years; (ii) diversion of
traffic on the study roads from other adjacent even poorer roads during the rains. An
inconsistency in rainfall patterns has been observed in western Kenya in the last few years,
which is due to climate change. For instance, data from the Kenya Meteorological Department
shows that the total rainfall in the month of June 2009 (27.6 mm) was 31% (91.8mm), 34%
(80.7mm) and 26% (106.7mm) of the June 2006, June 2007 and June 2008 rainfall amounts
respectively. Also the amount of rainfall (48.3 mm) in October 2009 (ex-post dry season survey
month) was 75% higher than the amount of rainfall in June 2009 (ex-post wet season surveys
month). The erratic rainfall has become a normal phenomenon in western Kenya. It is often
difficult to differentiate between dry and wet months. Anecdotal evidence also suggests that
unimproved (but minimally maintained) roads are often used as an alternative to the adjacent
poorer rural roads.

12
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Table 9: Wet Season Flow as a Proportion of Dry Sea  son Flow

| Project (n=8) | Control (n=3) | Overall (n=11)
Baseline
Motorised modes 88% 82% 85%
Non-motorised modes 104% 72% 96%
Pedestrians 113% 78% 101%
Overall 109% 7% 99%
Ex-Post
Motorised modes 96% 95% 96%
Non-motorised modes 121% 161% 126%
Pedestrians 109% 169% 122%
Overall 94% 109% 112%

3.3 Chapter Summary

This chapter presented the traffic volume, its composition and seasonal variations on the study
roads. The following are the conclusions from this chapter’s discussions: (i) the road
development has triggered a significant increase in motorised traffic volume; (ii) a proliferation of
motorcycles had been observed between the baseline and ex-post surveys and they represent
three-quarters of the motorised traffic volume on an average project roads; (iii) No significant
change was observed for overall, non-motorised and pedestrian volumes due to the road
improvement; (iv) no significant difference between wet and dry season traffic volumes were
observed for project and control roads. This is mainly due to the erratic rainfall patterns in
Western Kenya which makes it difficult to differentiate between wet and dry seasons.

13



4. PASSENGER AND FREIGHT VOLUMES, AND TARIFFS

Chapter 2 mentioned that apart from the traffic census the study conducted transport surveys.
The surveys collected information on the number of passenger and the volume of cargo the
vehicles carried, passenger and cargo tariffs, journey length etc. The study also carried out
passenger and pedestrian surveys. The passenger and pedestrian surveys identified roads
users’ social class and sex, their travel purpose etc. The transport modes, passengers and
pedestrians were sampled using predefined criteria (see Appendix Ill). This chapter presents the
road development impact on the passenger and cargo movements, passenger and cargo tariffs.
The road development impact on the travel characteristics of the poor and women was also
presented in this chapter. A limited international comparison of passenger and cargo tariffs from
similar surveys conducted recently is also presented in this chapter.

4.1 Passenger and Freight Volumes

Passenger and cargo movements on an average road, for both baseline and ex-post surveys,
are presented in Table 10 and Table 11 respectively. The proportional changes in passenger
and cargo volumes between the baseline and ex-post surveys are presented in Figure 4. It can
be seen from Table 10 that the passenger volume increased considerably for an average project
road in the intervening period, increased from 1,083 persons per day to 1,558 persons per day.
This represents an increase of 44% (Figure 4). Motorised transport modes contributed
considerably in this change; passengers carried by motorised modes increased by 157%
between baseline and ex-post surveys. Conversely, the passenger volume carried by control
roads fell by as much as 20% between two surveys. The biggest fall of passenger volume was
observed in the case of motorised modes and NMT; their volume fell by 32% and 44%
respectively between baseline and ex-post surveys.

Table 10: Passenger Movements Per Day on an Average  Road

Project (n=8) | Control (n=3) Overall
(n=11)

Baseline (number)
Motorised 254 433 303
Non-motorised 254 173 232
Pedestrians 575 681 604
Overall 1,083 1,286 1,138
Ex-post (number)
Motorised 653 293 513
Non-motorised 244 97 204
Pedestrians 661 641 655
Overall 1,558 1,030 1,372

The cargo volume also registered an increase (17%) in the case of an average project road
between ex-post and baseline survey times. However, in the case of an average control road
the volume fell by an astounding 87% (Figure 4). Both motorised and non-motorised transport
modes overwhelmingly contributed to this fall (cargo volumes carried by motorised modes and
NMT modes fell by 84% and 96% respectively). The further deterioration of the control roads in
the intervening period is the main reason for the decline in passenger numbers and cargo
volume in the case of control roads. Discussions with the residents living along the control road
corridors confirmed this. One respondent in the lkoba-lyabe road corridor of Gucha district
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noted®: “[with deteriorating road] women are transporting fewer goods to the market to sell and
buy less essential goods for the household these days.”

The following conclusions can be made from the above discussions: (i) passengers and cargo
volumes have increased substantially with the improvement of roads; (ii) the continuous
deterioration of the control roads has been responsible for the reduction of passenger and cargo
volumes on them.

Table 11: Daily Cargo Movements on an Average Road

Project (n=8) | Control (n =3) Overall
(n=11)

Baseline (tonne)
Motorised 44 89 56
Non-motorised 13 70 28
Pedestrians 2 4 3
Overall 60 163 88
Ex-post (tonne)
Motorised 62 14 48
Non-motorised 4 2 3
Pedestrians 4 4 3
Overall 70 21 55

50% 44%

30% 1 17% 21%

10% |

-10% 1 Project Co Ov

-30% A -20%

-50% - -38%

-70% -

-90%

-87%
O Passenger @ Cargo

Figure 4: Proportional Changes in Passenger and Car  go Volumes

Table 12 and Table 13 provide the proportion of passenger and cargo carried by different
modes. For both project and control roads during the baseline surveys pedestrians comprised
the majority of road users (in both the cases the figure was 53%). The pedestrians’ share
among the road users increased between baseline and ex-post surveys for control roads from
53% to 62%. Both motorised and NMT modes lost their relative share during the same period.
However, in the case of project roads the share of motorised modes between baseline and ex-
post period increased substantially from 23% to 42%. In this case the NMT and pedestrian
share declined during the same period. However, the absolute number of pedestrians and the
amount of load carried by them had increased between the surveys for an average project road
(Table 10 and Table 11). The conclusion is that in the case of project road there had been a
modal shift to motorised transport from NMT. However, in the case of control roads no evidence
is available to suggest such a modal shift.

® Salomonsen (2010)
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Table 12: Proportion of Passenger Movement by Mode

Overall

Project (n=8) | Control (n=3) (n=11)
Baseline
Motorised 23% 34% 27%
Non-motorised 23% 13% 20%
Pedestrians 53% 53% 53%
Ex-post
Motorised 42% 28% 37%
Non-motorised 16% 9% 15%
Pedestrians 42% 62% 48%

Note: Due to rounding errors relevant column sums may not be equal to 100%

Table 13: Proportion of Cargo Movement by Mode

Overall

Project (n=8) | Control (n=3) (n=11)
Baseline
Motorised 75% 54% 64%
Non-motorised 21% 43% 32%
Pedestrians 4% 3% 3%
Ex-post
Motorised 89% 70% 87%
Non-motorised 6% 12% 6%
Pedestrians 5% 18% 6%

Note: Due to rounding errors relevant column sums may not be equal to 100%

Table 13 shows that motorised modes carried the overwhelming proportion of cargo on the
project roads, both during baseline and ex-post surveys and this increased from 75% to 89%
following road improvement. A similar trend has been observed for the control roads where the
proportional volume of cargo carried by motorised vehicles increased from 54% to 70% during
the same period (although the overall volume was reduced) . In the case of both project and
control roads the proportion cargo carried by NMT modes declined substantially (reduced from
21% to 6% for project roads and 43% to 12% for control roads).

The proportional increase in the volume carried by motorised modes in the case of the project
roads can be explained by the increase in volume of motorised traffic on them (see Table 4).
However, the proportional increase of cargo volume carried by motorised transport modes on
control road is not justifiable on this basis. In the case of control roads the factor that attributed
to the increase of motorised transport cargo volume share is the decrease of NMT volume
(Figure 2 shows that the volume of NMT on an average road decreased by as much as 49%
between the baseline and ex-post period). The same argument is applicable in the case of
increase of pedestrian share of cargo volume (3% to 18% of total volume) in spite of decreased
of the pedestrian volume between the surveys (the passenger volume only decreased by 6%).
The conclusion from the above is motorised transport modes remained the prominent mode for
carrying cargo on the project and control roads.

Table 14 present the wet season passenger volumes as a proportion of dry season volumes. It
can be seen from Table 14 that the wet season passenger volumes were not considerably
different from the dry season passenger volumes for project roads. This was true for both
baseline and ex-post survey periods. However, in the case of control roads they were
considerably different. During the baseline surveys the wet season passenger flow was
considerably lower (71%) than the dry season volume. However, during the ex-post survey
period the situation has reversed: the wet season passenger volume was 156% of the dry
season volume. This looks counterintuitive as the wet season flow is expected to be lower than
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dry season flow as travel becomes difficult on poor roads when rain sets in. However, a close
look at the rainfall records in the months when the survey were carried out provides the answer.
In June (rainy season) 2007 and October 2007 (dry season) Nyanza Province experienced a
total rainfall of 80.7mm and 21mm respectively. This means that the ratio of wet to dry season
rainfall amount was 3.84. Conversely the total rainfall amounts in the month of June 2009 and
October 2009 were 27.6mm and 48.2mm (i.e. the wet to dry season rainfall ratio was only 0.58).
With such erratic rainfall patterns it is difficult to make a conclusion on whether the improved
roads have eased wet season travel difficulties owing further deterioration of road conditions.

Table 15 presents the wet season cargo volumes as

a proportion of dry season volumes. It can be seen Box 2: Increased Cargo

that for project roads the total wet season cargo Transportation in Wet Season
volume in the ex-post survey time was 85% higher Migori District:

than dry season volume (in the case of baseline . Charcoal transportation to the market as
survey time it was only 22% higher). For control it is preferred over firewood in the wet
roads the total wet season cargo volume was 64% season.

higher than dry season volume (it was 275% higher - Marketing of sweet potatoes/ cassava
during the baseline surveys). The main agricultural - Harvesting of maize

and harvesting activities take place in wet season in Gucha District:

rural Nyanza. “wet season is the main agricultural - Transportation of sugarcane production
and harvesting season and it is when people need to of sukari nguru or Jaggery

travel to the market and sell their good”: explained a + Harvesting of banana

male farmer from Kisii District (Salomonsen, 2010).
Evidence from other districts also confirmed the increased cargo transportation requirements in
the months of April to July (see Box 2).

Table 14: Wet Season Passenger Volumes as a Proport  ion of the Dry Season Volumes

Project (n=8) | Control (n=3) | Overall (n=11)
Baseline
Motorised 97% 64% 82%
Non-motorised 110% 63% 99%
Pedestrians 113% 78% 101%
Overall 108% 71% 95%
Ex-post
Motorised 125% 107% 124%
Non-motorised 123% 158% 127%
Pedestrians 109% 169% 122%
Overall 118% 156% 124%

Table 15: Wet Season Cargo Volumes as a Proportion  of the Dry Season Volumes

Project (n=8) | Control (n=3) | Overall (n=11)
Baseline
Motorised 186% 243% 207%
Non-motorised 27% 1737% 186%
Pedestrians 129% 99% 116%
Overall 122% 375% 196%
Ex-post
Motorised 194% 184% 193%
Non-motorised 144% 123% 141%
Pedestrians 122% 139% 125%
Overall 185% 164% 183%
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From the above discussions it can be concluded that that the volume of cargo carried on a rural
road in Nyanza Province in wet season (April to July) is higher than the dry season. However,
no patterns could be identified for the project and control roads. The erratic rainfall patterns
made it harder to draw any conclusions with a high level of confidence.

4.2 Travel and Transport Characteristics of Differe  nt Social Class and Gender Groups

A number of studies have shown that the identification of the poor through roadside interviews is
extremely difficult due to several reasons. They include: (i) since the roadside or in-vehicle
interviews have to be completed quickly, it is difficult to collect reliable information on income
and expenditure levels from travellers; (ii) the traveller may be a young member of the
household who may not have such information; (iii) in rural areas it is difficult to quantify income
and expenditure of a household as they may involve both cash and kind; (iv) interviewees may
be reluctant to provide such private information to a stranger. IT Transport (2003; 2005) Vaidya
& Ahmed (2004) have highlighted such problems.

This monitoring study used the “self perception method” to identify poor and non-poor travellers.
As the term suggests, this is a subjective method. It involves asking the respondents a simple
guestion: how well the respondent’s household food requirements over the year were satisfied?
On the basis of the response the households were categorised into four groups: ‘chronic deficit’,
‘occasional deficit’, ‘break even’ and ‘surplus’. A number of studies used this method in the
analysis of poverty in developing countries including IT Transport (2005) and Hasan and
Iglebaek (2004). The method defines poor respondents as those whose households either face
chronic or occasional food shortages. It has been implicitly assumed that the poor are unable to
meet their basic food requirements even if they devoted their entire consumption budget to food.

Table 16 presents the flow of passengers on study roads, disaggregated by social class and
sex, during baseline and ex-post surveys. It can be seen that the proportion of poor passengers
travelled on an average project road had

declined (from 51% to 40%) between the ,

baseline and ex-post surveys, although their Box 3: The poor and improved roads
absolute number had increased (from 555 to “They [the poor] prefer to walk and save
624). On the other hand the proportion of the money than to board a vehicle,” a transport
poor travelled on an average control road operator in the Migori- Nyarongi road corridor
increased from 64% to 71%, in spite of a “Because of the improved roads it is now
reduction of their absolute number, from 828 to easier for us to walk back and forth to work [to
623. Figure 5 shows that while there is an other people’s farms), but we have not
increase of 44% in the number of persons benefited otherwise from the road and better
travelling on a project road between baseline access to transport,” a female day labourer
and ex-post surveys, the increase for the poor along the Muhoroni-Soba road.

is 12% only. There could be a number of
reasons for the decline in the proportion of poor people travelled on the road. There may be a
supply side response after the improvement of the roads. Anecdotal evidence suggests that
after the improvement of the roads more businessmen and traders started to visit local
communities and buy agricultural products directly from them (Salomonsen, 2009). Also
wholesalers bring goods directly to the increased number of local shops, which were opened
after the roads’ improvement. As travel costs money and time, it can be assumed that the poor
will only travel when it is absolutely necessary (Box 3). Another factor that may be responsible
for the proportional reduction of travel by the poor is that the poor do not have the means of
production at their disposal and therefore cannot instantly take advantage of the opportunities
created by improved roads (Box 3). The conclusions from another socio-economic monitoring
and evaluation study on roads in Bangladesh (I T Transport 2004) were also similar. It is difficult
to conclude, with certainty, on the relative importance of one factor over the other one. However,
discussions in Section 5.2 show that, perhaps, the first factor (supply side response) is more
important than the second factor in the reduced growth rate of travel of the poor when compared
with their non-poor counterparts.
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Table 16: Average Number of Poor and Women Travelli ng Per Day on the Roads

Number and % of passe ngers and Number and % of passengers and
drivers that were poor drivers that were women
Project Control Overall Project Control Overall
Baseline
Motorised 112 (44%) | 240 (55%) | 150 (50%) | 90 (35%) 131 (30%) | 88 (29%)
Non-
motorised 146 (57%) | 145 (84%) | 129 (56%) | 33 (13%) 84 (49%) 41 (24%)
On foot 298 (52%) | 443 (65%) | 351 (58%) | 341 (59%) | 302 (44%) | 357 (59%)
Overall 555 (51%) | 828 (64%) | 631 (55%) | 464 (43%) | 517 (40%) | 486 (43%)
Ex-post
Motorised 254 (39%) | 87 (30%) 227 (44%) | 222 (34%) | 69 (24%) 235 (46%)
Non-
motorised 98 (45%) 65 (68%) 92 (45%) 36 (16%) 11 (12%) 29 (30%)
On foot 272 (41%) | 471 (73%) | 333 (51%) | 452 (68%) | 363 (57%) | 368 (56%)
Overall 624 (40%) | 623 (71%) | 651 (47%) | 710 (46%) | 443 (51%) | 632 (46%)

Table 16 shows that the proportion of women
travelling on the study roads was 43% during
the baseline surveys (43% and 40% for project
and controls roads respectively). The proportion
has been found to have increased to 46% (46%
for project roads and 51% for control roads). In
absolute terms the number of women travelled
on a project road has increased by 53% for
project roads and declined by 14% for control
roads (Figure 5). Also while the overall figure of
persons travelled on project roads registered an
increase of 44%, the figure for women travelled
on them increased by 53%. This means that
rate of increase of women travelled on the
project roads is faster than men. Women play

Box 4: Women and Improved Roads

“Women are the ones doing business in Migori,
so they have benefited from the increase in
transport. They also come to Migori to buy food
for home,” a Migori -Nyarongi road saloon car
operator.

“I can now quickly travel back and forth to the
market and sell my goods. | only waste little time
compared to before the road was improved and |
had to walk” a female kiosk owner along Ibacho-
Taracha road in Kisii District

Source: Salomonsen (2010)

an important part in the provision of transport in rural Kenya. Women are responsible for a
number of transport related tasks including collection of water, taking agriculture produce to
markets, post harvest transportation of crops from farms to home, taking children and elderly to
health centres/hospitals. Given the diverse transport tasks women carry out the women'’s

response appears to be valid (see Box 4).
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Figure 5: Proportional Change of Travel by the Poor and Women
4.3 Passenger and Freight Tariffs

The study collected data on the passenger and cargo charges for different transport modes. The
information was then used to estimate the composite transfer charges for passengers and
cargo. Composite transfer charges are the weighted average of charges for different transport
modes. Using the passenger and cargo charges related information we have also calculated the
composite net mass movement’ charges. The composite transfer charges are provided in Table
17 and the changes to the composite transfer charges between the baseline and ex-post
surveys are provided in Table 18 and Figure 6.

Table 17 shows that in overall terms the composite transfer charges for passengers increased
by 76% during the intervening period in nominal terms (increased from 3.2 KES to 6.2 per
passenger-km). However, the case of project roads the proportional increase was lower than the
non-project counterparts (59% for project roads against 89% for control roads). In real terms
(2007 prices) the tariff increase rates were 15% and 36% higher. Cargo tariffs registered an
increase of 55% between baseline and ex-post surveys in nominal terms. The proportional
change in this case is higher for project roads (83%) when compared with control roads (26%).
In 2007 prices the changes are equivalent to 32% and -9% respectively.

Table 17: Composite Transfer Charges

Passenger (KES per Cargo (KES per tonne - Net mass movement
passenger-km) km) (KES/tonne-km)

Baseline

Project 3.9 28 42

Control 3.1 43 44

Overall 3.5 33 43

Ex-post

Project 6.2 51 69.5

Control 5.9 55 69.2

Overall 6.2 51 69.4

" In the calculation of composite net mass movement it is assumed that the average weight of a passenger is 70 Kgs.
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Table 18: Proportional Change of Transport Charges

| Passenger | Cargo | Net mass movement

Nominal prices

Project 59% 83% 67%

Control 89% 26% 58%

Overall 76% 55% 62%

2007 prices

Project 15% 32% 21%

Control 36% -9% 14%

Overall 27% 12% 17%

40% 369

35%
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Figure 6: Change in Passenger and Cargo Tariffs (20 07 Prices)

Discussions in the above paragraph show that the rates of increase of transport tariffs (both
passenger and cargo) are higher than the rate of inflation for project roads. In the case of control
roads although the passenger tariffs are in agreement with the project roads, cargo tariffs
showed opposite trend. The opposite trend can be attributed to the small non-representative
samples in the case of control roads. When a road is developed the general wisdom suggests
that the transport tariffs will be reduced. This means that in our case the opposite happened.
There could be two reasons for such an outcome: (i) it
may be likely that the cost savings from the road
improvement are not passed to the users by the
transport operators due to the cartel behaviour of the
transport operators in the road corridors; and (ii) the
proportional increase of comparatively lighter motorised
vehicles during ex-post surveys when compared with the
baseline survey period. For instance, the proportion of
passenger-km carried by light and medium goods
vehicles increased from 49% to 79% between the two
survey points. Motorcycles represented 19% of the
passenger-km during the ex-post surveys as opposed to
only 2% during the baseline surveys. Similar trends have
been observed in the case of cargo as well. For project
roads the proportion of cargo carried by comparatively -
lighter vehicles went up from 32% to 53% between baseline and ex-post surveys. The unit
transport costs of these vehicles are higher than their heavy counterparts. For instance, the
average per passenger-km tariff for motorcycles has been estimated to be 73% higher than the
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average per passenger-km tariff for buses for an average project road during ex-post survey
time. The corresponding figure for cargo is 64%.

In order to find out which of the two above mentioned factors are responsible for the increase of
passenger and cargo tariffs, we collected qualitative data from the road users, both passengers
and transport operators (see Salomonsen (2010) for details). The overwhelming conclusion is
that the influence of the first factor is insignificant in the overall rise of transport tariffs in real
terms. Salomonsen (2010) confirmed that passenger and cargo tariffs had been reduced since
the improvement of the roads but this is counteracted by a modal shift to more expensive
transport modes from less expensive ones. Rather than increase access for large scale cargo
and passenger carrying vehicles the roads seem to have benefitted smaller vehicles (e.g.
bicycle and motorcycle boda boda). For instance, many bicycle boda boda (BBB) passengers,
who can afford higher fares, have now shifted to motorcycle boda boda (MBB). This is as they
are faster and there are no alternative motorised transport modes available. Investigations by
Salomonsen (2010) also suggest that the improved roads are yet to be served by regular
transport services. This is as their demand is low and it does not make economical sense to
operate buses/matatus on them. One taxi driver from Masimba town explained: “if | drive my car
to Ibacho | may only get 2 or 3 passengers, so it does not make economical sense.”
Buses/matatus also operate on a “when full” basis. Therefore, even if they are available the
journey time is often considerably higher than a MBB or a small saloon car. Given that the utility
of using them is low, people often switch to either MBB or small cars. This even makes the
buses/matatus less competitive.

Table 19 shows the comparison of rural roads passenger and cargo tariffs among Bangladesh,
Ghana and Kenya. It can be seen that in real terms® Bangladesh’s passenger and cargo tariffs
are lowest among three countries. Kenya and Ghana have the highest passenger and cargo
tariffs respectively among three countries. When the prices are adjusted for Purchasing Power
Parity (PPP)°, Kenyan passenger and cargo tariffs become highest: passenger tariffs of 5.7
Cents, 2.2 Cents and 2.4 Cents for Kenya, Ghana and Bangladesh respectively; cargo tariffs of
52 Cents, 41 Cents and 21 Cents for Kenya, Ghana and Bangladesh respectively. Bangladesh
has the lowest cargo and passenger tariffs among the three countries. It is a well know fact that
transport tariffs in Africa are higher than transport tariffs in Asia.

Table 19: International Comparison of Passenger and Cargo Tariffs

Passenger tariff (US Cents per Cargo (US Cents per tonne —km)
passenger—km)
Real Terms PPP Real Terms PPP
Nominal (2007 Adjusted Nominal (2007 terms
Terms prices) Terms prices)
Bangladesh
(2004) 4.0 4.9 2.4 35 43 21
Ghana (2004) | 3.7 5.2 2.2 69 96 41
Kenya (2007) | 5.6 5.6 5.6 52 52 52
Kenya (2010) | 8.0 5.8 5.8 66 48 48
Kenya (avg.) 6.8 5.7 5.7 59 50 50

Source: IT Transport (2004), Scott Wilson (2004)

® The nominal prices are adjusted for inflation to bring the different year prices into current year prices. Average
consumer prices increased by 39% and 22% for Ghana and Bangladesh respectively between 2004 and 2007
gsource: http://www.imf.org)

The nominal exchange rates do not always reflect international differences in prices. Purchasing Power Parity (PPP)
allows a standard comparison of real price levels between countries. A ratio of PPP adjusted Gross National Income
(GNI) and nominal GNI is used to convert the passenger and cargo tariffs into PPP adjusted tariffs. World Bank
(2006) GNI and PPP adjusted GNI figures were used in such conversions.
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Figure 7: Comparison of Transport Tariffs Among Dif ferent Countries
4.4 Chapter Summary

This chapter dealt with a number of issues including the passenger and cargo movements on
the study roads and their seasonal variations, travel and transport characteristics of different
social and gender groups, and passenger and cargo tariffs. The main conclusions of this
chapter are: (i) the road development has caused a substantial increase of passenger and cargo
volumes; (ii) there has been evidence that the road improvement also encouraged modal shift of
passengers to motorised transport from NMT; (iii) The volume of cargo carried on a rural road in
Nyanza Province in wet season (April to July) is higher than the dry season. However, no
difference could be identified between project and control roads. Erratic rainfall patterns made it
harder in making an inference; (iv) road development encourages more poor people to travel.
However, the rate of increase of the poor travelled on improved roads were considerably lower
than the overall rate of increase in travellers’ number; (v) more women travelled on the
developed roads than before their development and the rate of increase of women travelled on
project roads was higher than men travelled; (vi) the rate of increase of compaosite transport
tariffs was found to be higher than the rate of inflation. This is as there has been a modal shift
from less expensive modes to more expensive ones. Evidence suggests that there has been a
general reduction of transport tariffs on the developed roads; (v) the average passenger tariff, in
real terms, in Kenya was found to be higher than Ghana and Bangladesh figures. This is also
true for PPP adjusted passenger tariffs. Ghana has the highest average cargo tariffs (2007
prices), followed by Kenya and Bangladesh. However, when adjusted for PPP Kenya has the
highest average cargo tariff, followed by Ghana and Bangladesh.
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5. LOADING CHARACTERISTICS, JOURNEY PURPOSE AND MOD E
OWNERSHIP

Chapter 2 mentioned that the study had collected data on the loading characteristics of different
transport modes, information on the journey purposes of the road users and data on the
household mode ownership along study road corridors. The following sections present the road
improvement impact on loading characteristics, the journey purpose and the household mode
ownership.

5.1 Loading Characteristics

Table 20 presents the loading characteristics for the vehicles using the project and control roads
in both the baseline and ex-post surveys. The average load carried by different modes
decreased in the period between the surveys in almost all the cases (there were three
exceptions: the cargo carried by pedestrians for project roads and passengers carried by non-
motorised transport in the case of project and control roads). This is true for project roads as
well as control roads. The fall in the average loading in the case of motorised modes for project
roads can be attributed to the increase of lighter motorised vehicles, including motorcycles.
However, in the case of control roads the possible explanation is that with the further
deterioration of the roads between the two surveys it became increasingly difficult to manoeuvre
and the chances of a vehicle getting stuck on a poor road had become hlgh The same
argument is valid for NMT modes in the case of :
control roads. The reduction of average loading of
NMT modes for project roads has, perhaps, been
due to the general consolidation of roles of different
modes after road improvement. For instance, it is
faster and cheaper to travel or to carry a load with
motorised mode compared with a NMT mode. This
becomes clear when per passenger-km and per
tonne-km tariffs between motorised and non-
motorised modes are compared. For example, the
estimated average passenger-km fare of a bus
(KES 3.92) was approximately 103% (KES 7.96)
and 141% (KES 9.45) higher than the per
passenger-km BBB and MBB tariffs respectively in the baseline survey period (3.92 KES
against 7.96 KES). The contrast becomes more prominent in the case of cargo. The average
per tonne-km cargo fare of a bus was 90% lower than the per tonne-km boda-boda fare (17.2
KES against 177 KES).
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Table 20: Loading Characteristics of Motorised, Non
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-motorised Modes and Pedestrians

Baseline Ex-post
Average Average Average Average
Passenger Cargo (kg) Passenger Cargo (kg)
Mode number number

Overall (n=11)
Pedestrian N/A 2.9 N/A 2.7
Non-motorised 0.9 134 1.1 13
Motorised modes without 6.9 1,224 5.6 859
motorcycle
Motorised modes with motorcycles | 5.9 1,487 2.8 230
Project (n=8)
Pedestrian N/A 3 N/A 3.4
Non-motorised 0.9 154 1.1 14
Motorised modes without 7.2 1,627 5.8 909
motorcycles
Motorised modes with motorcycles | 6 1,305 3 248
Control (n=3)
Pedestrian N/A 2.5 N/A 1.5
Non-motorised 0.7 45 1.1 12
Motorised modes without 6.2 1,125 3.6 430
motorcycles
Motorised modes with motorcycles | 5.6 993 2 100

We have conducted T-tests to assess the differences in loading characteristics between dry and
wet seasons. Table 21 presents T-test results (Appendix VIl presents the wet season loading
as a proportion of dry season loading for different transport modes). Table 21 shows that there
were no significant differences between wet and dry season loading characteristics for project

roads during the baseline survey period except in the case of the average number of
passengers carried by motorised modes. An average motorised mode carried significantly more
passengers during wet season than dry season. Nonetheless, during the ex-post surveys it was
found that there were significant differences between the passenger number and cargo volume
carried by an average NMT mode during wet season when compared with dry season. In this
case an average NMT mode carried significantly higher number of passengers during the wet
season than the dry season. In the case of cargo volume the finding is opposite: dry season
cargo volume was higher than wet season cargo volume.

In the case of control roads and baseline surveys there were significant differences between
cargo and passenger volumes carried during the wet season and dry season except in the case
of average passenger volume carried by motorised modes (Table 21). Ex-post survey analysis
results of NMT modes show that there were significant differences between wet and dry season
volumes. In the case of motorised modes there was significant difference between wet and dry
season volumes only in the case of average passenger number.

Unfortunately no patterns could be identified on the loading characteristics from Table 21 and
therefore, no conclusions could be made on how the road improvement influences loading
patterns in different seasons. Again the erratic rainfall patterns in Nyanza Province in the last
few years may be blamed for the difficulty to make a conclusion on loading patterns for different
transport modes in two seasons.
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Table 21: T-Test for the Equality of Means between  the Wet Season and Dry Season
loading of Passengers and Cargo

Baseline Ex-post
Average Average Cargo Average Average Cargo
Mode Passenger Passenger

Project (n=8)

Non-motorised 0.946 (0.07) 0.469 (-0.72) 0.047 (-1.99) 0.004 (2.88)
Motorised modes 0.001 (-3.31) 0.998 (0.00) 0.186 (1.32) 0.683 (0.41)
Control (n=3)

Non-motorised 0.000 (-7.88) 0.039 (2.07) 0.007 (-2.74) 0.002 (-3.15)
Motorised modes 0.192 (-1.31) 0.002 (-3.20) 0.019 (-2.35) 0.246 (-1.16)

5.2 Journey Purposes

Table 22 presents results of the analysis on road users’ journey purposes, disaggregated by sex
and social class. It can be seen that work, business and wider socio-economic needs related
trips remained the main trip purpose made by all gender groups (men and women) and social
classes (the poor and the non-poor). However, the proportions of such trips have increased in
the case of project roads. In the case of control roads an opposite trend has been observed
except for the non-poor who have a similar proportion in the before and after surveys. The
journey proportions made for health and education, as well as for social and recreational
purposes, have decreased between the baseline and ex-post surveys for project roads (except
in the case of health and education related trips of non-poor). No trends could be identified in
the in case of control roads for the purpose of health and education. Similar is the conclusion for
the social and recreational purpose related trips. It is logical that once a road is improved more
and more trips will be made for the purpose of work, business or wider socio-economic needs.
This reflects opening up of income earning opportunities for all social classes and gender
groups following road improvement. A close look at Table 22 shows that for the poor the change
of proportion of trips for the purpose of work, business etc. is higher than for the non-poor. The
conclusion is the above discussions is that with the development of the road the proportion of
trips made for the purpose of work, business and wider socio-economic purposes by all social
classes and gender groups had increased. The proportional increase of such trips in the case of
poor was higher than the non-poor. However, this conclusion may look opposite to the
conclusion made previously. Section 4.2 concluded that the proportional increase of trips on
improved roads by the poor was lower than that of the non-poor. Conclusions from this section
are based on the trip proportions only. This means that after the improvement of the road the
poor made higher proportion of trips for the purpose of work, business and wider socio-
economic purposes at the expense of trips linked to other purposes.
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Table 22: Journey Purpose of Different Social Class and Gender Groups
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Project Control
Modes Men | Women | Poor | Non- | Men | Women | Poor | Non-
poor poor

Health or education related | 20% | 28% 26% | 19% 28% | 30% 29% | 25%
Work, Business or wider 66% | 55% 57% | 67% 62% | 56% 58% | 67%
socio-economic activities
Social and recreational 15% | 17% 17% | 14% 11% | 15% 12% | 8%
Ex-post 7 7 / i . . 2
Health or education related | 17% | 26% 22% | 20% 25% | 42% 37% | 23%
Work, Business or wider 71% | 60% 65% | 68% 60% | 44% 47% | 67%
socio-economic activities
Social and recreational 12% | 14% 13% | 12% 14% | 14% 16% | 10%

Figure 8 presents the proportional change in the number of trips under different journey
purposes. It can be seen from Figure 8 that in overall terms trips for health and education and
for work, business etc. registered a considerable increase (45% and 15% respectively) between
two surveys for project roads. For project roads trips made for the purpose of work, business
etc. by women and the poor had registered higher than overall growth (66% and 28%)
respectively. The growth of women'’s trips made for social and recreational purposes is also
higher than average (women’s 26% against —overall -6%). In the case of control roads there has
been a decrease of the number of trips for all purposes. Only women’s health and education
related trips register an increase,

60% -

40% -

20% ~

0% -

% Change

-20% ~

-40%

Project Control

@ Health or education related _ o
B Work, business or other socio-economic activities
O Social and recreational

Figure 8: Increase/Decrease of Journeys between Sur  veys for Different Purposes

The conclusion from the above is that work, business and socio-economic activities related trips
remained the main trip purpose along the study road corridors. This is true for all social class
and gender group. The proportional increase of trips made by women and the poor after road
improvement was higher than their men and non-poor counterparts. In the case of control roads
in almost all the cases there had been a decline in the number of trips by all social class and
gender group.

5.3 Vehicle Ownership

The study made a census of vehicles owned by households living along the study and control
road corridors (Appendix V provides the name of the transport mode census villages) during
baseline and ex-post surveys. The summary results of analysis of the census data are
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presented in Figure 9, Table 23 and Table 24. Appendix IX provides analysis details. Figure 9
shows that for project road corridor households the proportion of household owning a vehicle
increased (from 73% to 77%). In the case of control road corridor households the proportion
decreased (from 69% to 59%). Bicycles were found to be the most popular mode owned by the
households in both the baseline and ex-post surveys (Table 23). However, the proportion of the
households owning them had decreased between the survey periods, both in the case of project
(64% to 62%) and control roads (53% to 40%). The proportion of motorised transport owning
households has increased (10% to 14%) in the period between baseline and ex-post surveys for
project road corridors. An opposite trend has been observed in the case of control roads
(proportion of household owning motorised modes decreased from 18% to 16%). A major
improvement in the ownership of motorcycles has been observed, both in the cases of project
and control road corridors (for project and control road corridors the motorcycle ownership has
increased from 3% to 17% and 10% to 16% respectively).

7%

80% 73%
70% -
60% -

69% 70% 71%

59%

50% +
40% -
30% ~
20% -
10% -

0%

Project Control Owerall

O Ex-ante m Ex-post

Figure 9: Proportion of Households owning a Vehicle

Table 23: Proportion of Household owning different Vehicles

| Motorised | Motorcycle | Bicycle | Pack animal | Overall
Baseline
Project 10% 3% 64% 13% 73%
Control 18% 10% 53% 0% 69%
Overall 12% 5% 62% 10% 70%
Ex-post
Project 14% 17% 62% 10% 7%
Control 16% 16% 40% 1% 59%
Overall 15% 17% 57% 8% 71%

Table 24 presents the average number of vehicles owned by the households. It can be seen
from Table 24 that while the average number has registered an increase from 1.39 to 1.45 units,
the average mode ownership level has decreased in the case of control road corridor
households (0.99 to 0.90). T-tests were conducted to assess if the mode ownership levels were
significantly different between baseline and ex-post survey times (Table 24 provides T-test
results). From Table 24 the following conclusion can be made:

0] The overall average household mode ownership number has not changed
significantly in the period between baseline and ex-post surveys. This is true for
households in the project as well as control road corridors;
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The average number of motorcycles owned by households has registered significant
increase in all cases (project, control and overall terms). This is in line with the
conclusion made on the increase in motorcycles ownership in Kenya (Section 3.1).

Socio-Economic Impact Studies Final Report

(i)

The average number of motorised vehicles owned by households living along the
improved road corridors has registered a significant increase. Appendix IX shows
that the average number of motorised mode owned by the owning households
increased from 1.1 to 1.7 between the baseline and ex-post surveys. The overall
average increase from 0.12 per household to 0.24 per households during the same
period.

(i)

The average household bicycle ownership has significantly decreased in the control
road corridors. No significant change has been observed for households living along
the project road corridors;

(iv)

The average ownership of pack animals has decreased significantly in the case of
households living along the project road corridors.

(v)

Anecdotal evidence also confirms some of the above conclusions (Salomonsen, 2010). It has
been found that along the improved roads the extent of the use of bicycles is being reduced.
Some of their roles had been taken over by motorcycles. Now bicycles are used mostly by
children and mainly for domestic purposes (e.g. for the collection of water). However, bicycle
ownership remain at the pre-improvement level given that their low demand makes it difficult to
sell and they are still being used to fulfil their new roles. Salomonsen (2010) also confirmed the
increase of ownership of motorised modes along the improved road corridor. Better off people
(e.g. large farmers, businessmen and salaried persons) consider the improved road as the
opportunity to make money by investing in motorised vehicles that have commercial value. “It
didn’'t make economical sense to buy a vehicle before the road was improved,” commented a
group of vehicle owners in Migori town (Salomonsen, 2010).

Table 24: Vehicle Ownership

| Motorised | Motorcycle | Bicycle | Pack animal | Overall
Baseline
Project [1.1(0.12) ]|1.0(0.03) | 1.4(0.90) | 2.6 (0.35) 1.91 (1.39)
Control | 1.0(0.19) | 1.0(0.10) | 1.3(0.69) | 0.0 (0.00) 1.43 (0.99)
Overall | 1.1(0.13) | 1.0(0.05) | 1.4(0.84) | 0.3 (0.26) 1.79 (1.28)
Ex-post
Project | 1.7(0.24) | 1.1(0.18) | 1.3(0.82) | 2.1(0.21) 1.88 (1.45)
Control | 1.2(0.19) | 1.4(0.23) | 1.2 (0.47) | 2.0 (0.01) 1.53 (0.90)
Overall | 1.6(0.23) |1.2(0.19) | 1.3(0.73) | 2.1 (0.16) 1.81 (1.31)

Note: Outside bracket figures represent the averages ownership for households that own them and inside
bracket figures represent average ownership for all households.

Table 25: T-test Results

| Motorised | Motorcycle | Bicycle | Pack animal | Overall
Project | 0.004 (-2.90) | 0.000 (-7.12) | 0.220 (1.23) | 0.035 (2.11) | 0.584 (-0.55)
Control | 1.0 (0.00) 0.025(-2.26) | 0.015 (2.45) | 0.318 (-1.00) | 0.494 (0.69)
Overall | 0.008 (-2.68) | 0.000 (-6.88) | 0.031 (2.16) | 0.044 (2.01) | 0.784 (-0.27)

The conclusions from the above discussions are: (i) improved roads significantly increased
motorised mode ownership; (ii) there had been a significant increase in the motorcycle
ownership among the households living in the study road corridors. Although a portion of the
increase can be attributed to the government lenient VAT policy and the increased market
competition, road improvements also play a part as witnessed by the higher rate of increase of
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household motorcycle ownership along the project roads compared to the control roads; (iii)
while motorised transport had taken over some of the transport tasks of bicycles along the
improved road corridors, there had not been any significant reduction of household bicycle
ownership number; (iv) the improved roads had resulted in a significant decrease of household
pack animal ownership.

5.4 Benefit Assessment

The ex-post study conducted perception surveys of road users on improved roads using a pre-
defined questionnaire. One of the questions asked the respondents to identify three most
important benefits the improved roads had brought to the road corridors. Figure 10 and Table 26
summarise the response of the respondents.

An overwhelming majority of the respondents (97%) reported that the improved roads had, one
way or other, benefited their development corridor (Figure 10). However, approximately a fifth of
the respondents thought that the improved roads had also been responsible for some dis-
benefits. The top three benefits identified by the respondents were: a reduction of transport
(bus/matatu/boda-boda) tariffs (31%); the availability of more commercial transport modes
(buses, matatus, cars etc.) and the ease of the use of bicycles (both at 29%); and the ease of
transportation of agriculture produce to markets & easier access to health facilities (both at
28%). For men the main road improvement benefit was the ease of use of bicycles (31%). The
same benefit had been identified by the poor as the topmost benefit. For women the topmost
benefit from the roads is that the roads made it easier to market agricultural produce (35%).
Interestingly, the ease of use of bicycles had been identified by women as the second top
benefit from the road improvement. The ease of use of bicycle had been identified by the poor
as the topmost benefits. The poor also identified the generation of employment during road
construction as one of the top three benefits.
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Figure 10: Benefits and Dis-benefits

The identification of the reduction of transport tariffs as the topmost benefits is also in line with
the conclusion made in Section 4.3. Anecdotal evidence provided by Salomonsen (2009; 2010)
confirms the general reduction of transport tariffs along the improved road corridors. The
availability of more commercial vehicles as one of the top three benefits by the overall
respondents, men and the poor on improved roads is in line with the conclusions made in
Section 3.1. Section 3.1 concluded the significant increase of motorised modes on the project
roads.
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Given that one of the main transport tasks performed by women in rural Kenya is the
transportation of agriculture produce to markets (Section 4.2 discussed them in detail).
Therefore, it is not surprising that women identified the ease of transportation of agriculture
produce to market as the top road improvement benefit. The identification of the ease of use of
bicycles on the improved roads as one of the topmost benefits seems counterintuitive. However,
bicycles are popular with women in flat districts of %
the province (e.g. Suba, Bondo, Siaya and Nyando “&i
districts). The main transport tasks performed by ‘ al <d
women using bicycles include collection of water E ¥
from streams/water points, short trips for social
and leisure purposes, transportation of agriculture
produce to the markets and transportation of fish
to the markets in lake-adjacent areas (parts of
Suba, Rachuonyo and Bondo districts). Also a
close look at the analysis results also confirms the
above. For instance, women comprised 35% of the
boda-boda passengers or drivers during the ex-
post surveys, as opposed to 19% during the
baseline surveys.

Socio-Economic Impact Studies Final Report

The identification of the generation of employment by the poor as one of the topmost three
benefits (no other social or gender groups had identified them) is logical given that labour-based
methods were used in the improvement of all project roads. Therefore, we might deduce that
the poor were disproportionately benefited from the employment generated during the
construction of the roads. Another important benefit identified by the respondents is that the
improved roads facilitated access to the health facilities. This is not surprising as improved
roads provide easier physical access to the social facilities (e.g. health centres, schools).
Anecdotal evidence also supports that the roads had generated employment opportunities for
the poor and facilitated the easier physical access to the health facilities (Salomonsen, 2009)

Table 26: Top Three Identified Benefits

Benefits Ranking
First Second Third
Overall | Reduction of Availability of more Carrying of agriculture
transport tariffs (31%) | commercial transport modes | produce to markets becomes
(29%) & Easier use of easier (28%) & Easier access
bicycles (29% to health facilities (28%)
Easier use of Availability of more Reduction of transport tariffs
Men bicycles (31%) commercial transport modes | (29%)
(30%)
Women | Carrying of Easier use of bicycles (32%) | Reduction of transport tariffs
agriculture produce (28%)
to markets becomes
easier (35%)
Poor Easier use of Reduction of transport tariffs | Availability of more
bicycles (40%) (32%) & Employment commercial transport modes
generation during road (29%) & Easier use of bicycles
construction (32%) (30%)

Note: sum of each row may not be equal to 100% as the respondents were asked to identify three top

road development benefits
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Table 26 shows the top three dis-benefits identified by the respondents. 17% of the respondents
had identified one or more dis-benefits linked to road improvement (of them 18% and 15% were
male and female respectively). The top three dis-benefits identified are environmental
degradation, more accidents on the roads and increased access to drugs for young people.
While men and the poor identified environmental degradation as the first ranked dis-benefit,
women identified accidents on the roads as the topmost dis-benefit. People living in the
improved road corridors identified soil erosion, due :

to the inadequate number or poor design of cross-
drainage structures, as one of the main post-
improvement problems faced by them
(Salomonsen, 2010). Another factor for the
identification of the environmental degradation as
one of the top dis-benefits is increased dust
pollution, arising from faster vehicles plying the
newly gravelled roads.

Anecdotal evidence confirms the increased traffic
accident rates after road improvement, especially
due to the increased number of motorcycles on the
roads. Although the MBB have created employment
opportunities for young persons in rural Kenya, they become a source of menace as well. Many
of the MBB drivers are neither trained to drive a motorcycle, nor they have a valid driving
license. Being young they also drive recklessly. These factors have increased accident rates on
roads in Kenya, including rural roads. Speed bumps had been constructed In a number of
places on the improved roads by the local people to reduce the speed of the motorised
transport, especially the motor bikes.

The issue that the improved roads have increased access to drugs for young people was
probed by Salomonsen (2010). However, when asked face to face to elaborate the issue the
respondents were reluctant to confirm it as a problem. This may be as drug use is seen as a
taboo subject.

The dis-benefit related findings are not surprising if the conclusions from a recent study from
Uganda (Odoki et. al., 2008) are considered. Based on community perception Odoki et. al.
(2008) ranked, , road accidents and mud and dust pollution due to road improvement as the 1>
and 4™ topmost dis-benefits. Drug use was not explicitly mentioned by the respondents in
Uganda. However, one of the dis-benefits of road improvement identified by Ugandan villagers
was the negative cultural influence on young people.

Table 27: Top Three Identified Dis-benefits

Response Benefits Ranking
from First Second Third

Overall Environmental More accidents on the | Increased access to drugs
degradation™® (79%) road (71%) for young people (39%)

Men Environmental More accidents on the | Increased access to drugs
degradation (82%) road (69%) for young people (36%)

Women More accidents on the | Environmental Increased access to drugs
road (75%) degradation (73%) for young people (45%)

Poor Environmental More accidents on the | Increased access to drugs
degradation (63%) road (50%) for young people (31%)

Note: sum of each row may not be equal to 100% as the respondents were asked to identify three top
road development benefits

1% pust pollution from the newly laid gravel.
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The benefit assessment questionnaire also asked the respondents to identify the groups that
disproportionately benefited from the roads’ improvement. Just over a third (36%) of the

respondents responded to this by
identifying transport operators as the
main beneficiaries. The rich and
farmers were identified as the other
two groups that benefited
disproportionately from the
improvement of roads (see Box 5).
This again conforms with the
conclusion made in Section 4.2.

Table 28: Top Three Groups Dis-proportionately Bene

Box 5: Road Improvement Benefits to Farmers

Salomonsen (2010) identified the following benefits to
farmers from road improvement:

- Improved access to markets to sell the produce

- More buyers of agriculture produce are available
locally. “before the road was improved farmers had to
transport tobacco to Kuria in order to sell it. Now the
tobacco buying centres have moved closer to the
farmers, ...” commented one community leader in
Miguri,

- Introduction of “new” crops along the road corridors
(e.g. mushrooms, capsicum, cabbage)

- More visits by agriculture extension personnel. One
household head commented: “before the road was

fited

Response from

Top three groups dis -proportionately benefitting from the project

First Second Third
Overall Transport operators (57%) Farmers (34%) Rich (31%)
Men Transport operators (57%) Rich (34%) Farmers (28%)
Women Transport operators (56%) Farmers (47%) Rich (25%)
Poor Transport operators (65%) Farmers (34%) Rich (26%)

The respondents also reported on their participation in the planning and implementation of the
road improvement works. A summary of their responses is provided in Table 29. A majority of
the respondents (including men, women and the poor) reported that they become aware of the
roads selection only when road construction started. The proportion of respondents who actively
took part in the road selection process is negligible. Only a fifth of the respondents came to
know about the road improvement when the engineers visited the roads before improvement.
These proportions are considerably different for different social classes or gender groups. The
findings are not surprising given the procedures followed in road planning by the programme.
The road improvement projects were selected based on the decision of meetings that were held
at the district/constituency level. The meeting were attended, among other, by representatives
of provincial administration, a representative of the Ministry of Roads, local MPs, women
representatives and a representative from the transport sector. Local grass-root involvement
was minimal or non-existence in the road selection process.

Table 29: Source of Road Improvement Information

Response from

Overall Men Women Poor
Actively took part in the 1% 1% 0% 0%
selection process
From local leaders 18% 18% 16% 17%
Came to know when the 18% 17% 21% 20%
engineers visited the
road before
improvement
Only during construction 64% 64% 63% 63%
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This chapter covered a number of aspects including the impact of road improvement on the
loading characteristics of different transport modes, journey purpose of the road users and the
mode ownership of the households living along the road corridors. The chapter also presented
the results of a road user perception survey conducted on the project roads only. The main
conclusions of this chapter are: (i) the average load carried by different modes had reduced
between the baseline and ex-post survey period. This is true for project and control roads. The
proliferation of lighter motorised transport modes and the general consolidation of roles of
different transport modes might be responsible for reduction of average loading for project
roads; (ii) no patterns could be identified in the seasonal variations of loading characteristics of
different modes. This is most probably due to the erratic rainfall patterns in Nyanza Province in
the last few years as it is increasing being difficult to differentiate between wet season and dry
season; (iii) work, business and wider socio-economic activities related trips remained the main
trip purpose even after the road improvement. The proportional increase in trips made by
women and the poor was higher than their men and the non-poor counterparts for the purpose
of work, business and wider socio-economic activities; (iv) the average number of transport
modes owned by the households had not changed significantly after the road improvement.
However, road improvement triggered a significant increase in the number of motorised modes
owned by the households. Also the ownership of pack animals decreased significantly since the
roads were improved; (v) an overwhelming majority (97%) of the road users concluded that the
improved roads had been beneficial for the road corridors. However, about a sixth of the
respondents identified one or more dis-benefits due to the road development. The main benefits
included a reduction of transport tariffs, availability of more public transport modes,
transportation of farm produce to markets, employment generation etc. The main indentified dis-
benefits included environmental degradation and more traffic accidents; (vi) the transport
operators, farmers and the non-poor were identified as the groups that were disproportionately
benefited from the development of roads; (vii) a majority of the road users came to know about
the road improvement when the construction actually started. This is as the programme’s road
selection methodology could not ensure grass-root participation in the road selection process.
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6. OTHER EVIDENCE

Chapter 3 to Chapter 5 presented the findings in relation to the indicators developed as part of
methodology to assess road development impact. Apart from the collection of quantitative data,
as part of the assessment, qualitative data were also gathered. The objective of such data
gathering was to explore in-depth the issues that were identified as part of the quantitative data
analysis process. This helped in the better understanding of data analysis results. The study
gathered qualitative data twice: in end 2009 (November) and early 2010 (April). The following
sections mainly report the findings from the qualitative data collection process, which were not
reported in the earlier chapters.

6.1 Other Benefits

Other benefits identified included:

a.

g.

Although it is too early to comments on the impact of the improved road on the
agricultural sector, there are signs that the impact of the road on the sector is positive.
Farmers have started to grow some “new” crops along the improved road corridors and
there have been more visits from agricultural extension personnel,

The improved roads have facilitated access to different socio-economic facilities and
services (e.g. schools, health centres, markets etc.);

The road improvement investments have had a positive impact on the generation of
employment, both direct and indirect. The unskilled labourers were the main direct
beneficiary of the road investments due to the adoption of labour-based road
construction technology. The improvement of roads, along with the proliferation of
motorcycles, has generated employment opportunities for young men in the improved
road corridors as MBB drivers;

Some impact in the non-agricultural production sector and trade sector has been
observed after the improvement of roads. For instance, some of the roads corridors now
produce bricks locally;

There has been a supply side response along the developed road corridors. More goods
are available locally and farmers can sell the produce locally due to the availability of
more buyers. This has supposedly reduced the need for travel and thus the population
along the improved road corridors are being benefited due to travel time and cost
savings;

Anecdotal evidence suggests that household incomes of some households within the
road corridors rose following the road improvement. However, the nature and size of this
reported increase was not explored; and

Land prices along the improved road corridors have increased considerably.

6.2 Dis-benefits

Several dis-benefits were also identified. They are:

a.

b.

There have been a growing number of traffic accidents on the improved roads. Reckless
driving (mostly by MBB drivers) and the poor pedestrian behaviour are thought to be
mainly responsible for the rise in traffic related accidents;

Anecdotal evidence also suggests that the road improvements may have increased the
incidence of HIV/AIDS; and

Some women also reported increased domestic violence caused by drunken men due to
increased mobility provided by roads as they [drunken men] would no longer have to
stay in distant places overnight.



7. CONCLUSIONS AND RECOMMENDATIONS

This chapter presents the conclusions of the socio-economic monitoring study to assess the
impact of the roads developed under Road 2000 Nyanza programme. A total of nine indicators
were developed for such an assessment. Comparison of baseline and ex-post data provides the
basis of the assessment. The inclusion of control roads in the analysis facilitated the estimation
of the road development impact.

The study time limitation is one of the main constraints to the impact evaluation. The relationship
between road investment and the subsequent impact is complex. Appendix X provides a road
development impact schema. This indicates that the most immediate and direct impact of the
road construction is the generation of local employment although its extent and nature is
dependent on the type of technology used in roadworks. Road improvement then affects the
transport sector by making transport and travel easier, faster and more economic. These
changes gradually affect the other sectors of the local economy (service, trade, agriculture etc.).
The ultimate impact is felt by the households living in the influence area/corridor of the improved
road. Due to the complex interaction process among different sectors it usually takes a number
of years before the full impact of road development is felt by the households. The actual length
of time is dependent on the socio-economic characteristics of the road corridors (e.g. the impact
will be quicker in an economically vibrant corridor than others) and the sustainability of the
improved road conditions. In the case of this study the time that has elapsed between the
completion of the roadworks and the first ex-post surveys ranges from one to 16 months. Such a
short time period is not enough to capture all the potential road development impact. Therefore,
the study has captured what might be referred to as the initial road development effects.
Nevertheless, the study findings can be used to identify likely trends and attribute changes to
the likely project impact. The nature of this study, its experimental methodology and the
statistical rigour make the conclusions, that have been possible, quite robust.

7.1 Conclusions on the Indicators

The following table summarises the study conclusions in relation to the nine indicators we have
developed to assess impact of the programme roads.

Table 30: Summary Conclusions

Indicators Summary Conclusions
1. Traffic volume & While total traffic volume (comprising motorised, non-motorised and
composition pedestrians) had not changed significantly since the road

improvement, there is a statistically significant increase in the volume
of motorised traffic. This suggests that the main road improvement
beneficiaries are motor vehicle transport users and operators and
motorcycle users/operators benefited most.

No significant difference was observed between wet and dry season
traffic volumes after the road improvement.

2. Passenger volume The road development has contributed to a substantial increase of
passenger traffic volumes.

Motorised modes increased their share of passengers on developed
roads.

There is some evidence that the development of roads triggered a
modal shift to motorised modes from NMT.

More poor people travelled on the roads since their development.
However, the rate of increase of the poor was lower than the rate of
overall traveller growth.

The road development encouraged more women to travel on the
roads. Also the rate of increase of women was higher than the overall
rate of increase in the number of people travelled.
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Indicators

Summary Conclusions

3. Freight volume

With the improvement of roads the cargo volume increased
substantially.

Volume of cargo carried on roads in Nyanza Province was higher in
wet season than in dry season. No substantial difference could be
identified between the seasons after the improvement of the roads.

4. Passenger tariffs
(per passenger-km)
in real terms

Composite passenger transport charges of the developed roads had
increased above the rate of inflation since their development. This is
due to an apparent modal shift from the less expensive modes to
more expensive modes.

Anecdotal evidence suggests that there had been a general reduction
of transport tariffs in the improved road corridors.

The average passenger tariff, in real terms, is found to be higher than
that of Ghana and Bangladesh. This is also true when the tariffs are
adjusted for PPP.

5. Freight tariffs (per
tonne-km) in real
terms

The rate of increase of composite freight transport tariffs was above
the rate of inflation. This is again due to the use of more expensive
modes after the improvement of the roads.

For many of the modes freight tariffs had seen a reduction since the
development of roads.

The average cargo tariff of Kenya is lower than Ghana but higher than
Bangladesh. However, the PPP adjusted average cargo tariff in
Kenya is higher than Ghana and Bangladesh tariffs.

6. Loading
characteristics

There had been a reduction in the average load (both passengers and
cargo) carried by different transport modes for both developed and
undeveloped roads. A general consolidation of roles of different
transport modes, perhaps, was responsible for such a reduction for
developed roads.

No conclusion could be made for seasonal variations of loading
characteristics of passengers and cargo due to the erratic rainfall
patterns in Nyanza province in the last few years.

7. Journey purpose

Trips for the purpose of work, business and wider socio-economic
activities remained the main trip purpose after the road improvement.
The development of roads had increased the proportion of trips for the
purpose of work, business and wider socio-economic activities at the
expense of two other trip types (health and education, and social and
recreational)

The proportional increase of trips for the purpose of work, business
and wider socio-economic activities by the poor has been found to be
higher than the non-poor.

8. Mode ownership

The road development encouraged more households to own a
transport vehicle, in particular motorcycles...

The average number of transport modes owned by households in the
developed road corridors had not changed significantly since the road
development.

The road development has triggered a significant increase in the
average number of motorised transport modes owned by the
households.

The average number of pack animals owned by the households had
decreased significantly since the development of roads.

No significant change was observed in the average number of NMT
owned by the households since the road development.

9. Participation and
satisfaction of the

An overwhelming majority of the respondents identified one or more
benefits linked to the road development.
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Indicators Summary Conclusions

road users The main road development benefits identified included a reduction of

transport tariffs, availability of more public transport modes and ease
of transportation of produce to markets and employment generation.
Just over a sixth of the respondents identified one or more dis-
benefits of the road development.

The main dis-benefits included environmental degradation and more
traffic accidents.

The transport operators, farmers and the non-poor were reported to
be the main groups that dis-proportionately benefited from the road
improvements.

7.2 Other Conclusions

Other benefits and dis-benefits identified in the study, which are not reported by the study
indicators, include:

a.

b.

there are initial signs that the impact of the road development on the agriculture sector is
positive;

the improved roads made access to the socio-economic facilities and services easier;

the road development has had a positive impact, both direct and indirect, on the
generation of employment;

the improved roads were observed to benefit the trade and non-agricultural sectors;

the improved roads triggered a supply side response. More goods are available locally
and farmers can also sell the produce locally as more buyers are available;

Evidence suggests that the income of some households rose since the development of
the road;

There has been an increase of land prices after the development of the roads;
More traffic accidents are reported after the road development;
Road improvement may have increased the incidence of HIV/AIDS; and

There has been an increase of domestic violence cased by drunken men due to the
increased mobility due to the road development.

7.3 Recommendations

The following recommendations are made, which are based on the study findings:

a.

The road selection process used the programme was not widely participatory. In any
future project, the wider participation of stakeholders (especially of the poor and women)
might be advantageous in order to enhance ownership and to increase the sustainability
of the developed road;

An inclusion of road safety features in the road design and their implementation need to
be ensured in future road projects;

Some of the visited roads shows signs of deterioration due to the non or under-
maintenance. In order to realise the full benefits of the road development it is
fundamental that the roads are kept in good operational condition. It is necessary to take
appropriate steps so that the improved roads are properly maintained;

Given that labour-based road construction helps in the generation of direct employment
and the poor are the major beneficiary of the employment opportunities generated, it is
recommended that labour-based approach should be used in Kenya road construction,
wherever feasible;

The study found that the developed roads are not served by regular transport services.
This creates a problem in realising the full road development benefits. It is recommended
that further research needs to be conducted to identify what practical measures could be
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undertaken to encourage the regular operation of rural transport services on the
improved roads;

f.  Arecent phenomenon on Kenyan roads is the proliferation of motorcycles. However,
very little is known on their impact on the travel and transport patterns of rural residents
and on the operations of BBB. A detailed study on this issue is recommended to be
conducted; and

g. Mobile phones and M-PESA!" have become important communication channels in rural
Kenya that have affected the travel demand of rural residents. The implication of these
changes is poorly understood and it is recommended that a study on the impact of
mobiles phones and M-PESA on the travel demand of rural residents is undertaken.

' M-PESA (M for mobile, pesa is Swahili for money) is the product name of a mobile-phone based money transfer
service in Kenya. M-PESA is widely used in Kenya for the transfer of money. Its initial concept and design was
Kenyan and was originally developed to create a service which allowed microfinance borrowers to conveniently
receive and repay loans using the mobile phone network of a Kenyan operator (Safaricom).
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APPENDIX |
Reasons for the Selection of Indicators

Indicators Reasons for selection
1. Traffic volume & One of the SSATP secondary indicators; one of the methods recently
composition suggested in Kenya'? for measuring one of the impact indicators

(improved mobility). One of the Roads 2000 Nyanza indicators linked to
development objective.

2. Passenger volume

One of the Roads 2000 impact indicators. Will also provide the seasonal
effects. May be used as a proxy indicator of one of the Roads 2000
Nyanza development objective indicators (economic activities
increased).

3. Freight volume

One of the Roads 2000 impact indicators. Will also provide the seasonal
effects. May be used as a proxy indicator of one of the Roads 2000
Nyanza development objective indicators (economic activities
increased)

4. Passenger tariffs
(per passenger-km)
in real terms

One of the SSATP secondary indicators. One of the Roads 2000
outcome indicators. One of the Roads 2000 Nyanza development
objective related indicators.

5. Freight tariffs (per
tonne-km) in real
terms

One of the SSATP secondary indicators. One of the Roads 2000
outcome indicators. One of the Roads 2000 Nyanza development
objective related indicators.

6. Loading
characteristics

A proxy indicator to assess the operating efficiency of different transport
modes. Also the seasonal effects on loading of modes can be
assessed.

7. Journey purpose

A proxy indicator of improved access for rural people. Can be
interpreted as a proxy indicator of MDG 2 (universal primary education)
and MDG 3 (gender equality). One of the Roads 2000 Nyanza
development objective indicators (rural people’s access to social
services and infrastructure improved, i.e. journey to these services or
utilisation increased).

8. Mode ownership

A proxy indicator to assess the mobility of rural people, one of the
Roads 2000 impact indicators.

9. Participation and
satisfaction of the
road users

One of the Roads 2000 outcome indicators. Can also be interpreted in
terms of MDG 3 (gender equality). One of the immediate objectives
indicators of Roads 2000 Nyanza Programme (community participation
mainstreamed in the planning and monitoring system)

2 From a presentation by Eric Goss, Technical Adviser, Roads 2000 Maintenance Strategy, Kenya Roads Board
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APPENDIX I

Survey Instruments and their links to Indicators

Instrument Administration Linked to which

location indicator?

Form 1: Traffic Count®® Roadside Indicators 1, 2 & 3

Form 2: Transport survey Roadside Indicators 2, 3, 4,5, 6

Form 3: Passenger/pedestrian survey Roadside Indicator 7

Form 4: Road users’ benefit assessment | Roadside Indicator 8

Form 5: Household mode ownership Household Indicator 9

census

Extent of use of the survey instrument

Instrument Extent of administration Frequency

1. Traffic Count Seven-day 12 hours count per road per round | 2 rounds (baseline
and per season (both project and control and ex-post) and 2
roads). In some cases 24-hour data will also seasons per round
be collected to estimate the hourly factors.

2. Transport survey 2 days (one market day and one non-market 2 rounds and 2
day) per round per season (both project and seasons per round
control roads)

3. Ditto Ditto

Passenger/pedestrian

survey

4. Road uses benefit 2 days (one market day and one non-market 1 round (ex-post)

assessment day) per round (project roads only) and 2 seasons per

round

5. Mode ownership Census of all households in the selected 2 rounds (baseline

census villages (both project and control villages) and ex-post)

13 Designed following Ministry of Roads and Public Works standard traffic count form used by the Ministry in 60 points
traffic census. However, its scope has been enhanced with the inclusion of pedestrians and bicycles.
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All motorized , 20% of non-motorized vehicles and 10%

ROADS 2000 NYANZA PROVINCE
FORM 2: TRANSPORT SURVEY FOR CARGO, PASSENGER VEHIC LES & PEDESTRIANS

Page:

pedestrians
Date: Road Name: Market/Non-Market
Day:
Road ID:
Mode of |Commercial/Private/ Mode |Journey Loading Transport Tariff
Transpor | Pedestrian/Porter |(ownership | length [KES] [a]
t (Use (km) | Passenger |Cargo Per For
Code) Number Load [passenger | total
Male |Female | (Kg) cargo
amount
1 2 3 4 5A | 5B 5C 6A 6B

[a] applicable for commercial vehicles only; leave blank for private vehicles
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ROADS 2000 NYANZA PROVINCE

FORM 3: PASSENGER/PEDESTRIAN SURVEY
10% of All Vehicle Passenger and 10% of the drivers
motorised Transport)

of own vehicle (including Non-

Region/District: Date (dd/mml/yy): Road Name:
Market/Non-Market Day: Road ID:
Transport Passenger Occupation | Purpose of | Household’s Comments
Mode AM/CM/AW/CW (Code) travel ability to meet
food
requirements
[a]
1 2 3 4 5 6

Note: 1= chronic deficit; 2=occasional deficit; 3=break-even; 4=surplus
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ROADS 2000 NYANZA
FORM 4: ROAD USERS BENEFIT ASSESSMENT FORM
(25% of the motorized transport passengers, 10% oft  he non-motorised transport
passengers and 5% of the pedestrians)

ROAD NAME:

1. Sex : AM/AF/CM/CF 2.Mode: Motorised / Non-motorised/ Pedestrians

3. Do you think that road adjacent population has been benefited from its improvement? Yes/No
4. If yes, would you please identify top three benefits of road improvement:

1.

2.

3.

5. Is there any dis-benefit of the road improvement? Yes/No
6. If yes, would you please identify top three dis-benefit of road improvement:

1.

2.

3.

7. How did you come to know about the improvement of the road?

8. Do you think that any particular group (social, gender, occupational) has been
disproportionately benefited from the road improvement? Yes/No

9. If yes, which group has been disproportionately benefited from the road improvement?

1.

2.

10. Household food security: chronic deficit/occasional deficit/break-even/surplus
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APPENDIX IV
DESCRIPTION OF STUDY ROADS
Status Sheet: 1

Road: Nyankongo-Osindo Beach Length (km): 4.0 District: Bondo
(unclassified)

Roadworks undertaken since baseline survey:
Road opening (using bulldozers)
Reshaping of road (both manual and using motorgraders)
Gravel patching (1620 metres squared) (using motor graders)
New culvert installation (14 x 600 mm), hunched with headwalls and wingwalls)
Minor cementing

Expenditure: 7.29m KES (1.82m KES/km)

06/10/2009

Heavy manual reshaping Overall condition of road is much improved

Comments as of May 2007: Connects Osindo Beach to Kolitkapasi —Misouri (E126). The
beach is the off-loading place for fishing boats. The fish is mainly carried to Nyankongo on
bicycles using the road. The road condition is very poor. It is difficult to carry fish even on
bicycles. Main modes on the road are bicycles, pedestrians, donkeys. Motorised modes are rare
on the road.

Comments as of May 2010: This road has undergone significant improvement. Ongoing
construction works during the wet season may have caused disruption to travel patterns and
outputs emerging from the surveys; especially given entrance to road was partially blocked.
Roadworks almost fully complete at the time of dry season surveys; the cementing (total length
of 5 metres) of a steep slope was taking place at the time of the dry season surveys. Many
bicycles on the road, only a few motorised modes.
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Status Sheet: 2

Road: E1170: Mudhiro- | Length 7.5 District: Siaya
Masunda (km):

Roadworks undertaken since baseline survey:
Bush clearing
Light grading using motorised grader
Culvert cleaning (total of 4 culverts)

Expenditure: Not applicable

Light grading has restored road camber Blocked culvert inlet has led to scoring

Comments as of May 2007: Fair to poor road. Some sections are very poor. Typical road
deteriorated due to non-maintenance. Main modes bicycles and pedestrians.

Comments as of May 2010: The road has been routinely maintained, both before the wet
season ex-post surveys and after (through the Kazi Kwa Vijana initiative). Though this activity
has generally been executed well, the condition of the road is similar to its condition two years
ago. Heavy traffic from mainly tractors transporting sugar cane from the fields to the factory has
resulted in good compaction of the road. One culvert has not been cleared effectively. The
resulting blocked culvert inlet is already causing some scouring. Further deterioration to the
immediate and surrounding areas is expected. Traffic comprises mainly bicycles and
pedestrians.

Appendix P-8




Appendices

Status Sheet: 3

Road: E142: Gunja | Length 8.0 District: Siaya
— Ngop (km): Km

Roadworks undertaken since baseline survey:
Significant rehabilitation was carried out along 8km of its route. Additionally, a private household
donated money to conduct some light grading work along sections of the remaining 2 km of the
road. The roadworks include:

New culvert installation — 600 mm haunched (total of 8 culverts)

Construction of concrete scour checks

Construction of check downs

Heavy manual reshaping

Gravel patching

Expenditure: 5.18m KES (0.65m KES/km)

Culvert installation Gravel patching and major improvement

Comments as of May 2007: Two portions. Section 1 (D259 to Ngop) is 6.5 km and Section 2
Section 2 (D260 to D259) is 10.0 km. Connects another district in Western Busia. Passes
through a sugarcane growing area. Section 1: is a fair road

Section 2: Fair but some sections are very poor. They need spot improvement. Passes through
a densely populated area.

Comments as of May 2010: Only 8 km of Section 2 (up to Ngop) improved thoroughly out of 10
km. There are some exceptions; along certain sections, manual reshaping has not been
conducted to an adequate standard (approx 0.5 km). Routine maintenance was also conducted
between ex-post wet and dry season surveys under the Kazi Kwa Vijana initiative. Additionally,
certain sections are not maintained at all (1 km), and because gravel texture is very soft and
slippery (“red soil”) this has led to a poor road condition. Signs of erosion and rutting were
observed. A number of motorcycles and bicycles were on the roads. No other significant
motorised modes.
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Status Sheet: 4

Road: E270: Length 5.4 District: Nyando
Muhoroni — | (km):
Soba

Roadworks undertaken since baseline survey:

The road was rehabilitated between late-2008 and early- 2009. Scope of works included:
Heavy manual reshaping
Culvert installation (900mm diameter)
Gravel patching

Gravel patching started in June 2009 and was ongoing during ex-post wet season surveys.

Expenditure: 8.9m KES (1.63m KES/km)

o
ik

Current condition of the road Non-improved section of the road

Comments as of May 2007: Very poor condition. Connects to a tea estate. Important for
carrying sugarcane to Muhoroni Sugar Factory. Plenty of traffic on this road —bicycles, tractors,
motorcycles. Some packed animal (donkeys) were also found. Passes through a highly
agricultural productive area. Its main function relates to the agricultural and dairy outputs
(maize, vegetables, milk) marketing.

Comments as of May 2010: T he road has been improved substantially since the baseline
surveys. The road is in a sugarcane zone and compaction by heavy tractors is evident on the
road carriageway. The damage to the ditches due to heavy rainfall during rainy season is also
evident. There is a 50 metre section which has not been improved mainly due to the high costs
required in removing the very large in-situ boulders. One damaged culvert on the road may
cause vehicle operation problems in the near future.
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Status Sheet: 5

Road: E1068: Igonga | Length 10.3 District: Kisii
— Raganga (km):

Roadworks undertaken since baseline survey:
The road has generally undergone rehabilitation works. Scope of works included:
Light grading (total length)
Heavy manual reshaping (7.4 km)
Culvert installation
Spot gravelling (7.4 km)
Major works started in March 2009 but not yet complete, however, no work was being
conducted at the time of ex-post wet/dry season surveys.

Expenditure: 5.9m KES (0.8m KES/km)

Section of graded area An installed culvert

Comments as of May 2007: Fair road. Some sections are poor to very poor. Part of it was
reshaped (light). Traffic mainly comprises pedestrians, bicycles and only a few motorised
transport modes. It passes through an agriculturally productive area (main cash crop is tea).
Some Matatus also ply on the road (as per the Ministry officials). Connects B3 to RARS0.

Comments as of May 2010: The road is now in good condition, especially the sections where
the major reshaping, culvert installation and gravel works have been carried out. There was no
work carried out at the time during wet season ex-post surveys. The culverts are clean, free
flowing and discharge water to the farm boundaries next to the carriageway. Some portions are
in poor condition. No maintenance done on this road since its improvement.
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Status Sheet: 6

Road: RAR 27: - Muma | Length 4.2 km District: Gucha
— Ochotororo (km):

Roadworks undertaken since baseline survey:
Routine maintenance work has been conducted in this road, however, using private funds. The
Awendo Sugar Company which is active in the agricultural sector of the area has spent an
unspecified fund (but probably less than 1 million KSH) on roadwork activities. Scope of works
conducted are:

Bush clearing

Light grading (total of 1 km)
It is difficult to estimate the total expenditure on the road as the company was not available for
comments. In addition works were not contracted out and the difficulties involved in estimating
costs of works implemented using own machinery is complicated and makes direct comparison
with other roads difficult.

Expenditure: Not applicable

Lightly graded section (1 km) Failed/blockedculvert (inlet)

Comments as of May 2007:

Comments as of May 2010 :

The road has only been subjected to only very light routine maintenance. The condition of the
road is very bad in some sections. It is generally passable with a 4WD/pickup, however, vehicle
operating costs and time costs would likely be high for other motorised vehicles. Through most
parts of the road, the road lacks camber and this has led to the development of ruts and pot
holes. One culvert is totally blocked; this will soon lead to serious deterioration of the immediate
and surrounding section.
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Status Sheet: 7

Road: URAG6: Ibacho- | Length 5.0 District: Kisii
Taracha (km):

Roadworks undertaken since baseline survey:

The whole road has undergone rehabilitation works which include:
Heavy manual reshaping
Culvert installation (seven)
Gravelling of the entire road

Expenditure: 4.8 m KES (0.96m KES/km)

The road in general has good camber, drainge
and the surface condition is smooth

Eroded section of road

Comments as of May 2007: Connects Ibacho (a trading centre) to Taracha which is near the
Divisional HQs Masimba. Hilly terrain. Fair road with some poor sections. Very few traffic —
mainly pedestrians and only a few bicycles. Matatus cannot pass through the road during rain.
Reshaping done in Mar 2007. Ministry officials insisted that it was an important road.

Comments as of May 2010: The road is in fairly good condition and heavy traffic has led to the
gravel laid on the road being very well compacted. However, there are some points that have
been eroded due to heavy rains in the area; if left unchecked the road it will to the road being
cut off. One portion is particularly in very poor condition due to the activities of quarry vehicles.
No maintenance done since its improvement.
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Status Sheet: 8

Road: RAR 28: | Length 6.8 District: Gucha
Ikoba-lyabe | (km): km

Roadworks undertaken since baseline survey:
Routine maintenance work has been conducted on this road. Approximately 400,000 KES has
been spent by the DRC (District Roads Committee) and 2,000,000 through the CDF
(Constltuency Development Funds). Road work activities included:

Reshaping (manual)

Gravel patching (total 4.7 km) (manual)

Scour checks (wooden)

Bush clearing

Bolder removal

Expenditure: Not applicable

In many sections camber is lost and this has led
to rutting and potholes

Scouring

Comments as of May 2007: Fair road. Some sections are very poor. Traffic mainly consists of
bicycles and pedestrians. No motorised traffic. Recently graded. Passes through an
agriculturally productive area — production includes tea, banana and maize. Plan improvement
includes reshaping, re-gravelling and improving drainage. Some portion with very poor drainage.
Connects C20 to Al.

Comments as of May 2010: This road has been subjected to routine maintenance. It is good
only in very small sections. Reshaping and gravel patching activity undertaken 1.5 years ago.
Improvements have been reversed since. In many sections camber is lost and this has led to
rutting and potholes. There is also significant scouring along many sections of the road.
Although it is deteriorating fast, it is passable. In some sections the road is very bad. In general,
the condition of the road is not significantly different to two years ago. Due to heavy rains since
wet season surveys the side drains are almost completely eroded.
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Status Sheet: 9

Road: Part of E1015 | Length 10.0 District: Migori
(Migori- Nyarongi) (km): km

Roadworks undertaken since baseline survey:
In 2007 to 2008, the government committed 6,999,100 KES for the rehabilitation of
approximately 8.1km stretch of the road. Scope of work included:

Heavy bush clearance

Road formation(manual)

Culvert installation
In June to July 2008 some routine maintenance was carried out on 6.2 km stretch of the road.
Total expenditure was 409,650 KES. Scope of work included:

Manual grading

Culvert cleaning

Gravel patching
In addition to the above roadworks, the bridge (in which construction begin prior to baseline
surveys) has been completed.

Expenditure: 7.4m KES (0.7m KES/km)

3 t_é J -
Grading has maintained good motoring surface and camber

Comments as of May 2007: Rocky road. Poor condition. Some sections are very poor. It
connects Migori to Ndjwa to Osami. Rolling terrain. Passes through an area appeared to be not
very agriculturally productive. Hardly any traffic except pedestrians. Only a few bicycles.
Connects E203 to Al. A bridge under construction. Visited upto 8.1 km. Another bridge also
required.

Comments as of May 2010: The road was improved to a good standard. The bridge has
facilitated much extra traffic. However, the road has started to deteriorate due to non-
maintenance. Some rutting and erosion observed. Many motorcycle boda boda.
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Status Sheet: 10

Road: E1034: Oyugis — | Length 10.6 District: Rachuonyo
Rakwaro (km): km

Roadworks undertaken since baseline survey:
Rehabilitation works has been conducted along its entire route. Scope of works include:
Bush clearing
Road formation, road widening and reshaping
Culvert installation (16 culverts, 10 * 600 mm and 6 * 900 mm)
Heavy grading (motorised)

Expenditure: 4.6 m KES (0.45m KES/km)

ravel patcing and grdig has resulted in rock has |nhib|tgradin alon
good road surface along parts of the road certain sections

Comments as of May 2007: Condition is fair to poor. A missing bridge at the end of this
section. A lot of bikes and pedestrians. Usually not used by motorised transport except market
days. Improved few years ago. Some portion impassable by conventional motorised transport
during rainy season.

Comments as of May 2010 : A substantially improved road now, although some sections are
still poor. However, this is mainly due to the condition of the in-situ rocks. Overall it can be
stated that this road is much improved and can no longer be considered as a road that is in poor
condition. The missing bridge, at the end of the road, is now constructed (completed around
mid- 2009). Minor works are still required (barrier construction). It now forms the shortest route
to Kisumu from Oyugis. A number of MBB operate on the road now.
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Status Sheet: 11

Road: E118: Koguta- | Length (km): 11.0 District: Suba
Nyabera km

Roadworks undertaken since baseline survey:
6km has been rehabilitated to a motorable condition. Scope of works included:
Culvert installation
Heavy manual reshaping
Gravel patching
The remaining 5km which has so far not been maintained will undergo some improvement shortly
since the contract has been awarded to the contractor.

Expenditure: 6.9m KES (0.62m KES/km)

T e

i

L

Incomplete sections of the road in bad
condition

Completed sections of the road

Comments as of May 2007: Rocky road. Fair to poor condition. Some sections are very poor.
Used for carrying fish. A number of motorised traffic found including fish carrying trucks, pick-ups,
commercial taxis. There were also a number of bicycles. Black cotton soil. Mainly used for
carrying fish to Homa Bay and further.

Comments as of May 2010: From physical observation of the road, in places where gravel
patching work has been conducted, the condition of the road is generally good and motorable.
However, the remaining un-maintained stretch (5 km) is really bad forcing motorists to avoid the
road when it rains. A number of motorised traffic observed on the road.
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Status Sheet: 12

Road: URA10 (Ngere- | Length (km): 5.0 District: Homa Bay
Oturbam) km

Roadworks undertaken since baseline survey:
No roadwork activities had been undertaken on this road at the time of the wet season surveys;
the road is in such a bad state that motorised 4-wheeled traffic was negligible.

By the time of the ex-post season dry surveys there had been significant improvements.

The entire stretch of the road had been graded and approximately half of the length was
subjected to spot gravelling. Bulldozers were used on a 1km stretch to shape the road which
contained large boulders. In addition culverts have been installed to ease the discharge from the
road.

Expenditure: 4.5m KES (0.9m KES/km)

Vented drift constructed to high standard Same section o has now b re-
shaped using bull dozers

Comments as of May 2007: Very poor road. No shape for most of the section. No traffic.
Passes through an agriculturally productive area. Black cotton soil. Used by the residents to
access the main roads (C20 & C18). Little of no through traffic is expected. Needs reshaping,
gravelling, culvert installation and drainage. A bridge at the one end of the road (near Oturbam)
has been constructed using the Constituency Dev Fund (CDF). Approach road yet to be
constructed.

Comments as of May 2010: The road was in a very bad condition along the whole length of the
road at the time of the ex-post wet season surveys. The road is passable only with a 4WD
vehicle. Some sections are still very poor. Hardly any traffic on the road. The road will need
further improvement to facilitate normal traffic.
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Appendices

APPENDIX VI

Traffic factors used
Hourly factor'* | Overall 1.15
Daily Factor Motorised modes (Market day) 0.73

Motorised modes (Non-market Day) 1.09

Non-motorised modes (Market day) 0.67

Non-motorised modes (Non-market Day) | 1.11

Pedestrians (Market day) 0.66

Pedestrians (Non-market Day) 1.11

Source: Department of Feeder Roads (2001)

4 For conversion of 12 hours to 24 hours traffic
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Appendices

APPENDIX VIII

Seasonal Variation of Average Passenger and Cargo C  arried by Different Transport
Modes

Dry Season Wet Season
Average | Average Average
Cargo Passenger | Cargo

Mode Average Passenger | (kg) (kg)
Baseline
Overall (n=11)
Pedestrian N/A 3.0 N/A 2.8
Non-motorised 0.9 196 0.90 61
Motorised modes without motorcycle | 6.3 1,373 7.50 1,601
Motorised modes with motorcycle 5.3 1,093 6.60 1,363
Project (n=8)
Pedestrian N/A 3.1 N/A 3.0
Non-motorised 1.0 225 0.8 67
Motorised modes without motorcycle | 6.5 1,675 8.0 1,578
Motorised modes with motorcycle 5.3 1,305 6.8 1,305
Control (n=3)
Pedestrian N/A 2.9 N/A 2.1
Non-motorised 0.3 56 1.1 33
Motorised modes without motorcycle | 6.0 513 6.4 1,655
Motorised modes with motorcycle 5.2 436 6.0 1,517
Ex-post
Overall (n=11)
Pedestrian N/A 2.9 N/A 2.5
Non-motorised 1.1 16 1.10 12
Motorised modes without motorcycle | 5.8 801 5.40 937
Motorised modes with motorcycle 2.9 232 2.80 228
Project (n=8)
Pedestrian N/A 3.7 N/A 3.0
Non-motorised 1.1 17 1.1 10
Motorised modes without motorcycle | 6.0 843 5.7 1,000
Motorised modes with motorcycle 3.0 255 2.9 240
Control (n=3)
Pedestrian N/A 1.2 N/A 1.8
Non-motorised 1.1 3 1.2 17
Motorised modes without motorcycle | 3.8 360 3.4 495
Motorised modes with motorcycle 1.9 74 2.2 133
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Appendices

Wet season loading as a proportion of dry season | oading

Baseline Ex-post

Average Average Cargo Average Average Cargo
Mode Passenger Passenger
Overall (n=11)
Pedestrian N/A 93% N/A 86%
Non-motorised 100% 31% 100% 75%
Motorised modes 125% 125% 97% 98%
Project (n=8)
Pedestrian N/A 97% N/A 81%
Non-motorised 80% 30% 100% 59%
Motorised modes 128% 100% 97% 94%
Control (n=3)
Pedestrian N/A 72% N/A 150%
Non-motorised 367% 59% 109% 567%
Motorised modes 115% 348% 116% 180%
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Appendices

APPENDIX X

ROAD DEVELOPMENT IMPACT SCHEMA
A
Direct Employment from Roadworks
Intensity of factor use
Volume of production
Input use
Technology
Improved access leads to: D|ver5|f|_c§1t|on
) ) Productivity
Demand & supply sides impact to health,
education, financial institution & extension / /
services
~ | ‘
Impact on
[ Service Sector
| ¢ Impact on
Road mpact on Production
related Transport Sector:
intervention Sector Impact on IR
I > Trade Sector Non -Agricultul‘e
A
Traffic volume T
Modal mix
Passenger & Freight volume
Employment Market reorganisation : size, Employment
Transport Charge location & turnover Wages
Cost Savings i
Mode Ownership Price of goods Income .
Types of goods Consumption

IMPACT ON
HOUSEHOLDS

Temporal price variations
Locational price variations

Source: Asian Development Bank (2007)

Expenditure

Savings & investment
Health

Education

Vulnerability

Travel & transport patterns
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