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Introduction and Background 
1.1 Country Context  
In September 2009, the Millennium Challenge Corporation (MCC) and the Government of Senegal (GOS) 
signed a United States Dollar (USD) 540 million Compact.1 Its objective is to reduce poverty by increasing 
productivity in the Senegalese agricultural sector by investing in irrigation, water management (USD 170 
million), and road transport infrastructure (USD 324 million). This Evaluation Design Report (EDR) covers 
the latter (known as the Roads Rehabilitation Project [RRP]). 

The RRP’s aim is to improve agricultural productivity by upgrading transport corridors between the main 
agriculture-producing regions of Senegal (the Senegal River Valley in the north and Casamance region in 
the south) and major population centers, such as Dakar. In total, the RRP will improve 372 kilometers of 
corridors across the following two main roads: 

• The National Road #2 (RN2), which spans from the north of Senegal, provides a strategic corridor 
from Dakar Harbor to Mauritania and Mali, via several large cities such as Richard Toll and Saint-
Louis. Between 2010 and 2015, 120 kilometers of road alignment from Richard Toll to Ndioum were 
widened and upgraded, including the construction of the Ndioum Bridge. 

• The National Road #6 (RN6) is the primary means of distributing goods from the Casamance region 
in the south to the rest of Senegal without having to cross over Gambia. It connects the south of 
Senegal to Guinea Bissau, Guinea and Mali. Between 2010 and 2018, 252 kilometers of road 
alignment between Ziguinchor and Koukané were widened and upgraded, including the existing 
Kolda Bridge. 

1.2 Objectives  
The objective of the EDR is to design a methodology that will facilitate a full evaluation of the Roads 
Rehabilitation Project using Highway Development and Management 4 (HDM-4) for an economic 
evaluation, which will be completed by a performance evaluation component relating to maintenance 
and transport sectors. 

As described in the SOW, there is a high degree of interdependence between each of the research areas. 
Therefore, a key objective of this EDR is to ensure that the methodologies, assumptions, and quality 
assurance processes that the Evaluation Team (ET) will use in each of the research areas are consistent. 

This EDR covers the following research areas, as detailed in the SOW: 

0. Project Implementation 
a. The methodology for analyzing the extent to which the RRP was implemented as planned 

and documentation of any deviations from original plan. There is currently no guidance on 
where deviations were made from the original plan – further information will be required 
on this to complete the evaluation.  

                                                            
1 MCC, 2009 
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1. Engineering Analysis and Economic Modelling 

a. The methodology for assessing the quality of existing data, and a plan for updating data 
collection required for modelling purposes. This determines the road map for how the 
contractor plans to meet the data-quality level specified (i.e. IQL-2) and what protocol for 
roadside data collection to include. 

b. The methodology for determining the HDM-4 assumptions used to model costs and 
benefits, including options for improving assumptions (e.g. Comparing past investment 
trends against overall asset quality over time). 

c. The approach used to review MCC’s modelling of the ex-ante performance of the 
infrastructure. This review will inform the model’s parameters and re-adjust assumptions 
where needed.  

d. The proposed methodology and assumptions to be used to update the project’s Economic 
Rate-of-Return (ERR) calculations. 

2. Maintenance 
a. A descriptive review and technical assessment of the road authority’s maintenance 

practices, including a comparison of the road authority’s administrative records and reports 
of maintenance resources, for both elements of RRP. 

b. A Political economy analysis of road maintenance and improvement in investment 
decisions (planning, budgeting, implementation and oversight relative to the road 
authority’s program for the infrastructure). 

3. Road Usage Patterns 
a. A methodology for estimating traffic composition along each road element. It includes 

road-user representative estimates of changes in travel times and transport costs. 
b. An assessment of the costs and value of gathering origin- destination (O-D) evidence (O-D 

vehicle intercept surveys versus other methods for gathering road usage data on relevant 
road segments) 

c. An assessment of the changes in road usage patterns through retrospective data collection. 
d. An exploration of changes in the structure of transportation demand, including addressing 

whether changes have occurred as a result of MCC road investments or due to unrelated 
factors. 

4. Transportation Market Structure 
a. An evaluation of the Senegalese transport market structure and the institutions that 

regulate and govern it, including possible noncompetitive market behavior. This includes a 
literature review summarizing the current evidence for the institutional structure of the 
Senegalese transport industry, and how it is regulated. 

b. An efficiency analysis of the commercial road-transport industry and how changes in 
vehicle operating costs (VOCs) affect costs and purchaser pricing and how political-
economy factors affect cost-savings pass through.  
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Overview of the Roads Rehabilitation Project  
2.1 Overview of the Project and Implementation Plan  
2.1.1 Original Project Description and Geographic Coverage 
The September 2009 Compact focused on two areas of investment: Water Resources Management and 
Irrigation Project, and the RRP (the focus of this EDR). The roads infrastructure funded by the Compact 
and covered in this EDR was delivered between 2010 and 2015. 

The purpose of the RRP was to improve accessibility to agricultural zones that have potential for high 
yields, but were previously inaccessible due to poor connectivity with key markets. Two areas were 
identified for roads investment, the Senegal River Valley to the North, and the Casamance region to the 
south. They were identified as fertile land areas that offer the opportunity to increase Senegal’s 
production of its main food staple (rice), lowering the country’s dependence on rice imports from other 
countries.  

The former of the two areas (Figure 2-1) identified for investment, the Senegal River Valley, is bordered 
by Senegal on one side and Mauritania on the other and acts as an important means of transporting 
goods and people between the two countries. The majority of the road identified for upgrade (route 
RN2) runs through the Senegal River Valley, which has fertile land with the potential to produce high 
yields. RN2 is also strategically important, as it connects several important populated areas (e.g. Richard 
Toll, Saint Louis) to Dakar Port. It is also the main route for facilitating the movement of goods and 
people to Mauritania and Mali. Under the project, the 121.6 kilometers of road alignment between 
Richard Toll and Ndioum was upgraded, including the construction of a 160-meter-long bridge (and 
access ramps) over the River Doue. 
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Figure 2-1. Overview of Road Improvements along RN2 

 
The second of the two study areas (Figure 2-2) covered the Casamance region, where road 
improvements were made to route RN6. This is also a strategically important route for several reasons:  

• The Casamance region is the poorest in Senegal 

• The route connects the south of the country to Guinea and Guinea-Bissau 

• The route is the only means of moving goods and people from the south of Senegal to the rest of the 
country without having to cross over to Gambia. 

In total, 252 kilometers of RN6 was upgraded between Ziguinchor and Koukané, in addition to 
improvements to the existing Kolda Bridge. 
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Figure 2-2. Overview of Road Improvements along RN6 

2.1.2 Description of Implementation to Date  
Currently, the full scheme has been implemented for RN2 and RN6, with improvements on RN2 being 
completed between 2010 and 2015. As for the RN6, the majority of the road section was completed by 
2015 with the remaining parts completed by GOS in 2018. Lot 1 (Ziguinchor-Tanaff [over 116 
kilometers]) was only completed post-Compact by GOS in June 2018. According to discussions with 
stakeholders, this was a condition to be fulfilled by GOS prior to the December 2018 Senegal Power 
Compact.  

2.2 Theory of Change  
Table 2-1 and Figure 2-3 show the most recent program logic from the 2015 Monitoring and Evaluation 
(M&E) Plan.2 The program logic evolved over time, but the Theory of Change remained consistent, 
suggesting that there is a direct link between transport infrastructure improvements, increases in 
agricultural production, and the facilitation of economic growth. The Theory of Change is set out 
schematically on Figure 2-3. 

                                                            
2 MCA-S, 2015 
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Table 2-1. Program Logic from Close out Monitoring and Evaluation Plan 

 
Source: MCA-S, 2015 

 
Figure 2-3. Theory of Change for Senegal Roads Rehabilitation Project 

 
The outputs from the RRP included the rehabilitation of 372 kilometers of road along RN2 and RN6, the 
upgrade of the existing Kolda Bridge, and the installation of a new bridge at Ndioum. Linked to these 
improvements, another output in terms of temporary construction job creation was added. In addition 
to infrastructure works, the RRP also implemented several social and gender equality projects that 
should improve women’s access to social services.   
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The outcomes of the program were split into two main categories: 

• Short-term outcomes (those immediately realized upon completion of the infrastructure works). 
Examples of the short-term outcomes include improved road surface quality, increases in traffic 
volumes, reductions in VOCs, improved access to social services and to markets.  

• Medium-/long-term outcomes which would take longer to materialize (assumed to materialize in 
years 6 to 10). Examples of the long-term outcomes include increased economic opportunities for 
households, increased trade opportunities and higher levels of turnover for businesses in the area. 

Impacts, which are assumed to be only fully reached after year 10, include an increase in levels of 
income. These impacts are assumed to be spread over 1,350,000 project beneficiaries according to the 
program logic.3 

2.3 Cost Benefit Analysis  
The program logic defines the outcome of the program as raising the project beneficiaries’ income and 
standards of living. To model this, MCC used both spreadsheet-based modelling and the HDM-4 model 
to assess the level of benefits and cost savings accruing to beneficiaries. Cost savings are assumed by 
MCC to provide a proxy for measuring increases in income and consumption. 

The Cost-Benefit Analysis (CBA) was updated over time (in 2009, 2014, and 2016) as new data became 
available to MCC. 

The impacts considered in the ERR analysis were: 

• Primary effects (defined as changes in VOCs) 
• Changes in journey times 
• Changes in maintenance costs 
• Changes in accident rates 
• Changes in trips rates 

Early analysis was spreadsheet-based, while later iterations of the analysis used the HDM-4 model to 
simulate traffic use and user costs with and without the investment. It assumes an increase in traffic 
volumes because of the investment, as lower operating costs have the potential to increase trip rates 
and attract traffic away from other less well-maintained roads (or generate new traffic). 

Inputs, such as traffic use and operating costs were based on surveys that helped determine the 
composition of traffic, traffic volumes, and the characteristics of the road users. 

Costs include road infrastructure costs, maintenance costs, as well as management costs. They also 
include technical and financial risks, which were considerable for Lot 1 of the RN2 (Richard Toll – 
Ndioum). The threshold ERR (set by MCC) applicable to Senegal investments is 12 percent at the time of 
the investment decision.  

                                                            
3 MCA-S, 2015 



SECTION 2 – OVERVIEW OF THE ROADS REHABILITATION PROJECT  

BI0507191322CLT  2-6 

Table 2-2 shows the evolution of the estimated ERR for the RRP over time. 

Table 2-2. The Evolution of the estimated ERR for the project over time 

20-year ERR 2009 2012 2014 2016 

RN2 (Richard Toll to 
Ndioum) 10.9% 2.5% 10.9% Not revised 

RN6 Ziguinchor to 
Kounkané) 11.3% 7.3% Not revised 0.1% 

 

The decision to fund the RRP was based on the initial 2009 ERR presented to the MCC Investment 
Management Committee. The ET’s initial assessment of the 2009 ERR estimation and subsequent 
iterations identified various issues regarding these estimates, subsequently raising concerns regarding 
the economic feasibility of the RRP. The issues can be summarized as incorrect or inappropriate 
assumptions, and computational errors. The ET will aim to rectify these issues while estimating the ex-
post ERR for RRP. Further details regarding the proposed approach are outlined in Section 5. 

2.4 Project Participants  
Table 2-3 sets out the different participants who were involved in planning, delivering and financing the 
project for each activity undertaken, along with their role on the project.  

Table 2-3. Summary of Project Participants and Roles 

Activity Category Participants  Role of Participants 

Rehabilitate and upgrade 120 
kilometers of RN2  

• National Government: MCA-S, 
AGEROUTE, 

• Centre de Formation & 
Perfectionnement des Travaux Publiques 
(CFPTP),  

• Direction des Routes, Direction des 
Transports Routiers (Directorate of Road 
Transports), Fonds d'Entretien Routier 
Autonome (FERA). 

• Regional Government: AGEROUTE 
Regional offices 

• Local Government: Mayors’ offices, 

• Prefects’ offices 

• Donors (bilateral, multilateral and Non-
Governmental Organization [NGO]) 

• MCA-S – provides a governance 
institutional framework to oversee 
and implement the partnership 
between MCC and GOS. 

• AGEROUTE – extends, repairs, and 
renews roads. 

• CFPTP – provides training for public 
works positions. 

• Direction des Routes – provides 
strategy, policy, and planning for all 
roads. Oversees technical 
coordination between the public and 
private sectors on road infrastructure 
issues. 

• Direction des Transports Routiers – 
provides road security, licensing and 
permitting. Conducts studies 
regarding supply and demand. 

• FERA – provides financing to all 
government agencies dealing with 
roads and regional oversight of road 
rehabilitation. Raises Community 
awareness and input into facility 
creation and relocation. Coordinates 
with complementary or reinforcing 
projects and investments. 

0Rehabilitate and upgrade 
approximately 256 kilometers 
of RN6 

• National Government: MCA-S, 
AGEROUTE, 

• MCA-S – provides a governance 
institutional framework to oversee 
and implement the partnership 
between MCC and GOS. 
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Activity Category Participants  Role of Participants 

• Centre de Formation & 
Perfectionnement des Travaux 
Publiques,  

• Direction des Routes, Direction des 
Transports Routiers 

• FERA 

• Regional Government: AGEROUTE 

• Local Government: Mayors’ offices, 

• Prefects’ offices 

• Donors (multilateral, bilateral, and NGO) 

• AGEROUTE – extends, repairs, and 
renews of roads. 

• CFPTP – provides training for public 
works positions. 

• Direction des Routes – provides, 
strategy and policy and planning for all 
roads. Oversee technical coordination 
between the public and private 
sectors on road infrastructure issues. 

• Direction des Transports Routiers – 
provides road security, licensing, and 
permitting. Conducts studies 
regarding supply and demand. 

• FERA – Provides financing to all 
government agencies dealing with 
roads. Provides regional oversight of 
road rehabilitation. Raises community 
awareness and input into facility 
creation and relocation. Coordinates 
with complementary or reinforcing 
projects and investments. 

Maintenance Activities 
 

• National Government: Unité de Suivi des 
Activités du Compact (USAC), 
AGEROUTE, 

• Centre de Formation & 
Perfectionnement 

• des Travaux Publiques, Direction des 

• Routes, Direction des Transports 

• Routiers), FERA 

• Regional Government: AGEROUTE 

• regional offices 

• Local Government: Mayors’ offices, 

• Prefects’ offices. 

• USAC – Created to represent the GOS 
in relation to the MCC investment 
post-Compact. 

• AGEROUTE – extends, repairs, and 
renews roads. Management of weigh 
bridges. 

• CFPTP – provides training for public 
works positions. 

• Direction des Routes – provides 
strategy, policy, and planning for all 
roads. Oversees technical 
coordination between the public and 
private sectors on road infrastructure 
issues. 

• Direction des Transports Routiers – 
provides road security, licensing, and 
permitting. Conducts studies 
regarding supply and demand. 

• FERA – Provides financing to all 
government agencies dealing with 
roads and regional oversight of road 
maintenance. 

  



SECTION 2 – OVERVIEW OF THE ROADS REHABILITATION PROJECT  

BI0507191322CLT  2-8 

2.5 Beneficiary Analysis  
Beneficiaries of the RRP have been defined in different ways over the project’s lifetime. Originally, 
project beneficiaries were defined by MCC and the GOS as anyone living within 5 kilometers of the roads 
targeted for rehabilitation. However, this definition has been broadened to include new categories of 
beneficiaries (not just direct beneficiaries, but also indirect beneficiaries). 

The ET’s view is that key beneficiaries of the project will include:  

• General transport users, who travel by road to access shops, services, jobs, and visit friends and 
family. This group benefits from lower transport costs and a better journey experience.  

• Transport providers, including haulers and public transport providers, who will benefit from lower 
VOCs.  

• Farmers (improved market access as a result of road rehabilitation allows farmers to achieve higher 
levels of profit on the goods they sell) 

• Agricultural workers, who will benefit from potentially higher wages. 

• Construction workers, who will benefit from the creation of short-term jobs during the 
rehabilitation program and longer term due to higher spending on road maintenance. 

• Consumers (including freight end customers), who will benefit from lower food prices and a more 
secure supply of staple foods (e.g. rice). 

• Importers and exporters, who will benefit from better access to trade with neighboring countries, 

• GOS (and local government bodies), through higher tax receipts due to higher economic activity. 

The definition of those benefiting from the RRP has been further refined in our response to RQs 3A, 3B, 
and 4 in Sections 7 and 8.  

The number of direct beneficiaries of the RRP has been estimated at 1.35 million people by 2029, as 
stated in the Closeout M&E Plan.4 The highest number of people benefiting are in the Casamance 
region, which is currently one of the poorest regions of Senegal. The majority of beneficiaries currently 
live on less than USD 2 per day. 

2.6 Literature Review  
2.6.1  Purpose of the Literature Review 
The primary purpose of this literature review is to identify areas of prior scholarship and highlight any 
gaps in the current research or inconsistencies in previous studies in respect of the evaluation questions. 

RRP’s evaluation covers important topics with significant policy implications given that an efficient road 
transport system can have an important effect on the economic and social development of a country. 
Since this evaluation study is not an impact study, it will not contribute to the literature on the impact of 
road rehabilitation and maintenance on employment and earnings. However, it will address important 
issues on the implementation of transport and road maintenance policies in Senegal, including an 
examination of current standards and the political economy, changes in road usage patterns, and 
transport market information that are essential in interpreting impact studies.  

                                                            
4 MCA-S, 2015 

 



SECTION 2 – OVERVIEW OF THE ROADS REHABILITATION PROJECT  

BI0507191322CLT  2-9 

2.6.1.1 Economic Rate of Return– including Vehicle Operating Costs and Travel Time 
Economic assessment of road projects is a well-established field with more than 50 years of study. The 
focus by MCC on VOCs5 and travel time savings to examine economic return is supported in the 
literature on economic assessments of road projects in developing countries. In principle, investing in 
efficient road networks and improving infrastructure should reduce VOCs and travel time, leading to an 
increase in the productivity of labor and capital, thereby shifting the economy to a higher growth 
equilibrium and resultant increases in GDP.6 7 8 Furthermore, the role of VOCs in informing a cost-
benefit or ERR analysis is well-captured in the European Commission’s Guide to Cost-Benefit Analysis of 
Investment Projects. Additionally, some of the key proponents of relative guidance are MCC and the 
World Bank, which originally developed the HDM-4 model. HDM-4 is now accepted as the premier 
model for the economic evaluation of road rehabilitation and improvement schemes in developing 
countries.  

Empirical tests at the macro level confirm that transport investments can have a significant impact on 
growth, especially in Sub-Saharan African countries.9 10 Improved transport networks, particularly roads, 
may lead to structural transformation and the shift from subsistence to commercial agriculture, as 
evidenced in Sub-Saharan Africa. Lower transportation costs and travel times have been shown to cause 
an increase in the production of high-input crops at the expense of low-input crops in Nigeria11 and also 
facilitated the adoption of modern farming techniques in Ethiopia.12 Reduced VOCs and travel times 
may also lead to a shift of production and labor away from the agricultural sector as evidenced by 
Gachassin et al., who find that improved access to markets in Cameroon led to a diversification of the 
economic activities of households, especially among the most isolated households.13 

On the other hand, pro-growth infrastructure investments also produce certain negative externalities 
including increased congestion and air pollution on highways in the United States14 and Japan.15 
Whether this trade-off between negative externalities and benefits applies to developing countries that 
are currently at various stages of development remains to be significantly researched.16  

2.6.1.2 Road Maintenance Trends 
There is a substantial body of literature covering the importance of road maintenance investments. 
Research into road deterioration in developing countries has been ongoing for several decades, but the 
first significant work in this area dates to 1975 with a study that was carried out in Kenya.17 Research 
into road deterioration was also carried out for HDM modeling process in the 1970s and 1980s, with the 
report by Paterson being one of the most important that summarises road deterioration and 

                                                            
5 As per the European Commission’s Guide to Cost-Benefit Analysis of Investment Projects (2014), VOCs are defined as the costs borne by 
owners of road vehicles to operate them. This includes fuel consumption, deterioration of tires and costs associated, repair and maintenance 
costs, insurance, and other such factors. VOCs are correlated with type of vehicle, average travel speed and characteristics of roads such as 
design standards and surface conditions. VOCs calculations vary, with a couple of examples examined, for instance, in a paper May 2017 paper 
by Ranawaka and Pasindu. 
6 Murphy et al., 1989 
7 Agénor, 2010 
8 Berg et al., 2017 
9 Boopen, 2006 
10 Calderón and Servén, 2008 
11 Ali et al., 2015 
12 Minten et al., 2013 
13 Gachassin et al., 2009 
14 Duranton and Turner, 2011 
15 Hsu and Zhang, 2014 
16 Berg et al., 2017 
17 Hodges et al., 1975 

 



SECTION 2 – OVERVIEW OF THE ROADS REHABILITATION PROJECT  

BI0507191322CLT  2-10 

maintenance effects.18 It looks at how roughness can be used to provide a common standard for the 
comparison and validation of future deterioration studies worldwide, and its effects on vehicles.19 This 
study informed the development of HDM-3 and HDM-4. A further World Bank study by Harral and Faiz 
provides quantification of the key relationships between road deterioration and maintenance needs. 
Harral and Faiz, demonstrate how investment decisions and maintenance actions are interdependent 
and affect the quality of information used for predictions of deterioration.20  

Available data, though limited, indicate that, on average, road maintenance costs in Africa, at USD 2,160 
per kilometer, are higher than the worldwide average of USD 2,024 per kilometer and twice as high as 
those in South and East Asia.21 These data suggest that routine maintenance is somewhat less 
effectively performed in Africa than in other regions. For the main trunk road network, the maintenance 
cost range extends from as little as USD 200 per kilometer in Chad to more than USD 6,000 per 
kilometer in Zambia22. Maintenance spending per kilometer of the main network tends to be about 
double that of the rural networks, which are consistently underfunded. Overall, there is an inverse 
relationship between the level of maintenance expenditure in a country and the level of capital 
expenditure in the same country.23 

If public funds are spent on investments for new infrastructure while financial means for maintenance 
are insufficient, large-scale diseconomies are generated.24 The American Association of State Highway 
and Transportation (AASHTO) pavement services estimates that every USD 1 of preventative 
maintenance avoids USD 6 to 10 of rehabilitation as detailed in the MCC CBA.25 Generally speaking, 
economic rates of return for road projects amount to 40 percent for road maintenance, 20 percent for 
rehabilitation, and only 10 percent for new construction.26 

2.6.1.3 Political and Economic Incentives Shaping Road Maintenance Decisions in Senegal 
There exist numerous political economy and institutional challenges to designing and maintaining an 
efficient road network. In developing countries there is usually relatively weak public pressure to 
maintain road quality, which can be due to a lack of empowerment, reduced value of time and an 
ignorance of the potential for road quality. There is high demand for basic access, but little demand to 
maintain it to a high level of quality. When linked with inadequate funding and low institutional 
capacity, low public demand for road maintenance means that maintenance policies are seldom fully 
implemented.27  

Furthermore, it is recognized that there is a disconnect between the costs of road deterioration to road 
users and the roads authority itself. There are difficulties in appropriately allocating the costs of road 
rehabilitation and maintenance between national taxpayers and international commercial transport 
operators that further exacerbates the continued financing deficit for improving the road infrastructure 
and maintaining it at a high level. In a report produced for the World Bank covering a review of Senegal’s 
Infrastructure, Torres et al. note that the lack of enforcement of weight controls on roads as well as the 
lack of formal agreements among the relevant stakeholders in the private sector and other countries 

                                                            
18 Paterson, 1987 
19 Patterson, 1990 
20 Harral and Faiz, 1988 
21 Gwilliam, 2008 
22 Ibid 
23 Gwilliam, 2008 
24 Sieber, 2017 
25 MCC, 2018 
26 Sieber, 2017 
27 Suthanaya, 2017 

 



SECTION 2 – OVERVIEW OF THE ROADS REHABILITATION PROJECT  

BI0507191322CLT  2-11 

that use these transport corridors make it exceedingly difficult to appropriately distribute the costs of 
road rehabilitation and maintenance.28 

While Senegal has reinforced the institutional framework by establishing and operationalizing FERA and 
AGEROUTE, there are still significant obstacles in conducting routine road maintenance much in the 
same way that there are still significant challenges in the refurbishment or establishment of new roads. 
There are three primary challenges noted in the MCC Constraints Analysis with respect to the 
implementation of road projects in Senegal.  These include the gap between the pace of work and the 
availability of financial resources, the insufficient budgetary resources and scarcity of donor funding, and 
cumbersome procurement procedures that lead to delays in the start-up of projects.29 

Karabegovi and McMahon note that donor concessions have conventionally been seen as relatively 
short-term complements to existing national budgetary resources, and, in the case of Kenya, Hassan 
notes that aid disbursed by different donors varies greatly from year to year, depending on the country’s 
institutional ability to absorb funds and delays in project preparation and tendering.30 31 The nature of 
the donor investments, especially if relatively consistent over a number of years, can have a significant 
impact on the political economy decisions of national budgetary resource allocation, and the implication 
of such is not always considered by donors when designing country development strategies and project 
appraisal documents. 

The highly visible outputs of new road construction often have immediate impacts on users whereas the 
generally low visibility outputs of road maintenance are felt only gradually in their absence, that is, the 
slow deterioration of road quality. Measurement either involves simple, but often expensive, process-
based monitoring or broader measures of road quality that can be more difficult to disentangle from the 
original quality of construction and impacts of use and environment.32, 33, 34 

Examining the contrasts between road construction and maintenance highlights the extent to which 
different tasks in the roads sector have differing levels of visibility, which ultimately influence 
investment patterns and outcomes. Van de Walle and Mu examine the impact of a program providing 
aid for the maintenance of rural roads in Vietnam, as part of an investigation into the fungibility of aid. 
In areas awarded funds for maintenance, they observed only a slight increase in maintenance and a 
much larger increase in the funding and scope of road expansion projects.35 They attribute this effect to 
the greater visibility of road construction over maintenance, with political incentives that affect 
priorities.  

Currently, there is a clear alignment between the political imperative to expand state authority and 
demand from rural people for connectivity, which ensures that road construction is a highly politically 
expedient task and that, to a large extent, maintenance loses out as a result. The preference for road 
construction over maintenance, and the willingness to transfer aid money for that purpose, indicates 
that local politicians view road construction as more politically noticeable and face political incentives 
that reward them for prioritizing construction over maintenance. These effects can be observed in a 
variety of places, with low investment in maintenance relative to construction as noted by Wales and 

                                                            
28 Torres et al., 2011 
29 MCC, 2017 
30 Karabegovi and McMahon, 2006 
31 Hassan, 2014 
32 Geilinger et al., 2010 
33 Parkman, 1999 
34 World Bank, 2010 
35 Van de Walle, 2007 
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Wild in Nigeria, Zambia, Laos, South Africa, Vietnam as well as other low-income countries as a group in 
Sub-Saharan Africa.36, 37 

2.6.1.4 Road Use Patterns 
It is widely held in the literature on travel behavior that roads users in developed countries are likely to 
adapt their behavior when faced with significant changes to the cost of, or constraints upon, their travel 
choices.  The phenomena of induced and suppressed traffic has been observed to occur in situations 
where a change in road capacity causes a significant change in the generalized cost or attractiveness of 
vehicular travel.38 While not in a developing country context, a study of 13 improved roads in England 
shows that the roads experienced an average of 7 percent increase in traffic as compared to average 
background growth between 3 to 7 years after opening.39 

In the context of developing countries, the Mpharane – Bela Bela Road Upgrading in Lesotho showed 
that 6 years after completion of the project in 2005 (2011), travel times were reduced by approximately 
50 percent, with the road being accessible year-round by all vehicle types, and estimates on VOC 
showed an approximately 40 percent decrease; however, the increase of passenger cars, light trucks, 
and heavy trucks over the years was well below the appraisal estimates, and there was little information 
provided about changes in the who, what, or why of transport along the road system.40 

In addition to the behavioral responses, increased road capacity and accessibility can stimulate 
unforeseen changes in land use patterns which can generate further changes to road usage patterns.41 
Shiferaw et al. investigated how improvements in road infrastructure affected the rates of entry of new 
manufacturing firms in Ethiopia following a large-scale public investment program on road infrastructure 
from 1997 to 2010. Shiferaw et al. found that by increasing the accessibility of formerly underserved 
areas, the road development program increased both the number of firms and the average size of firms 
operating in the project areas, thereby significantly altering the road usage pattern of the previously 
underdeveloped road system.42  

Some markets may respond gradually to improved road conditions, therefore, using traffic counts 
collected less than two years after road completion may not allow enough time to detect important 
effects and patterns resulting from road improvements. As MCC has noted, in general, “transport 
experts agree that it is unrealistic to expect to see immediate impacts on high-level outcomes, and that 
a few years are required for those changes to manifest.”43 

The amount of traffic generated by a road project varies depending on conditions, and it can be 
assumed that changes in road usage patterns also vary depending on conditions. It is not capacity 
expansion itself that generates travel or alters the road usage patterns, it is the reduction in delays and 
therefore per-mile travel costs.44 Although there have been traffic studies conducted in developed 
nations that explore changes in generated traffic and modifications to road usage patterns, there is a 
dearth of information related to the same topic for developing countries. There is a substantial amount 
of literature related to the broader direct and indirect benefits and costs of transport investments in 
developing countries on VOC and travel time; however, there is comparably little research available 

                                                            
36 Wales and Wild, 2012 
37 World Bank, 2010 
38 Kane and Behrens, 2000 
39 Sloman et al., 2017 
40 AfDB, 2011 
41 Headicar, 1996 
42 Shiferaw et al., 2012 
43 MCC, 2018 
44 Milam et al., 2017 
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about specific changes to road usage patterns with particular respect to the evaluation questions of who 
is traveling on the road, what the road users are transporting, and why they are traveling on the road. 
RRP’s evaluation, once published, will fill a key gap in respect to that area of literature.  

2.6.1.5 Transport Market Structure 
To ensure that RRP gains are captured by the intended beneficiaries, it is important that donor 
investments in transport infrastructure also consider the market structure when designing, 
implementing, and evaluating projects. Beuran et al. note that it is usually forgotten that a road 
infrastructure is only part of the investments needed for improved mobility and accessibility. Transport 
services, typically provided by the private sector, are equally important.45 If RRP gains are captured by 
upstream or downstream forces, the resulting cost savings will not be passed on to consumers, thus 
lessening the probability of an increase in traffic on the road by consumers taking more trips.  

Much of the road infrastructure investments in Sub-Saharan Africa have been predicated on the 
assumption that better quality roads lower transport costs and that those cost savings are passed on to 
consumers as lower transport prices; however, Teravaninthorn and Raballand find that these 
assumptions are far from accurate in countries where the market is strongly regulated or where a cartel 
captures the benefits of road improvement and that, therefore, poor condition of the road 
infrastructure may not be the most critical factor behind transport prices.46  

It should be noted that the structure of the transport market is not uniform throughout Africa.  
Teravaninthorn and Raballand, stipulate that the trucking industry in West and Central Africa is 
characterized by cartels offering high prices and low service quality, while in East Africa, the trucking 
industry is more competitive and the market more mature. The main transport corridors in Southern 
Africa are the most advanced in terms of efficiency, competitive prices, and service quality. Notably, the 
authors find that the transport of freight between Sahelian countries and their ports features prices that 
are significantly higher than the underlying costs. This finding suggests that large profits are funneled to 
rent-seeking road-transport cartels benefitting from oligopolies.47 The authors argue that unless steps 
are taken to remove the structural distortions of the trucking market, there is little benefit in investing 
to reduce road-transport costs, as the cartels will capture the benefits from lowered costs while the 
prices will remain the same for the users. 

In fact, the African Development Bank (AfDB) noted that market failures and governance issues in 
transport operations are working against efforts to reduce high transport prices. The AfDB concluded 
that “almost everywhere on the continent, experience has demonstrated repeatedly that various forms 
of market failure, such as cartelization and governance issues (customs corruption, roadblocks) are 
creating market distortions and diverting the benefits, such as reduced VOC of transport sector projects 
away from the intended beneficiaries.”48 

2.6.2 Gaps in Literature  
The most relevant and expansive research discovered through the course of this literature review largely 
pertained to the economic return of road rehabilitation in respect of VOCs and travel time with the 
connections to the investment returns of road maintenance also firmly established in existing literature. 
The political economy incentives of road rehabilitation and maintenance investment decisions in respect 
to new road construction have also been extensively explored in existing literature.  

                                                            
45 Beuran et al., 2013 
46 Teravaninthorn and Raballand, 2009 
47 Ibid 
48 AfDB, 2014 
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While there was some data available on VOC savings and travel time decreases after major road 
infrastructure improvements, there was substantially less information, particularly for developing 
nations, on the changes to road usage patterns and the likelihood of downstream VOC savings being 
passed on to consumers of transportation services. It was difficult to find clear and accessible data, 
particularly for developing countries in Africa, about how the road usage changed in terms of who was 
traveling on the road, why they were traveling, and how much they were paying for transport. In 
addition, the Group of Twenty work on long-term investment finance has highlighted the lack of readily 
accessible, consistent and comparable data on investments and the supply and demand of related 
financing on which to base policy analysis.49  

2.6.3 Policy Relevance of the Evaluation  
The quantification of the costs of maintenance – as distinct from construction – and determination of 
the sources of funding for maintenance is an under-developed policy area, but an area of relevance to 
the RRP and its funder, MCC. Given widespread truck overloading on Senegalese trunk roads and the 
close correlation between this overloading and premature road wear, the RRP evaluation’s focus on 
road use should help inform Senegal and other countries in similar financially constrained circumstances 
to develop maintenance-based policies that assume a level of responsibility for degradation on par with 
those in other parts of the world.50 Finally, depending on the outcomes of the evaluation, this 
evaluation may also help shape and inform policy and research focused on the relation between roads 
and trade, integration, migration, conformity with Economic Community of West African States 
(ECOWAS) requirements, and geographic disconnects within Senegal. 

 

 

                                                            
49 OECD, 2016 
50 Greaves and Newman, 1999  
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Evaluation Design Overview  
3.1 Research Questions  
Table 3-1 presents the research questions (RQs) that the ET will answer through this evaluation of the 
RRP, as well as their justification and relation to program logic. 

Table 3-1. Questions, Their Justification and Link to Program Logic 

Research Area Research Question Justification and Link to Program Logic 

Project 
Implementation 

0: Was the project implemented 
according to plan? 

Justification: Through this RQ, the ET will verify the extent to 
which the RRP was implemented according to plan. This will 
help describe the real status of the project before proceeding 
with further investigation to answer the remaining questions. 

Relation to Program Logic: The implementation of the RRP lies 
at the beginning of the program logic channel, since it is a 
condition for further results including outcomes and impacts. If 
the project is not implemented according to plan, this may 
account for variances from the project’s anticipated outcomes 
or impacts. 

Engineering Analysis 
and Economic Model 

1: What is the economic return,  
calculated in terms of VOC 
savings and travel time savings, 
of the road investment? What 
factors drove changes to the ERR 
over time? How could the project 
have been designed to result in a 
higher ERR? 

Justification: MCC used ERR at the beginning to ensure that 
the RRP was economically feasible. This relied on the data 
available at the time and which justified the investment. After 
the implementation of the RRP, given the availability of actual 
implementation data (especially in terms of costs) and the 
ability to collect actual data that reflect outcomes of the 
projects, it is important to update the ERR. The comparison 
between initial ERR and the updated ERR, and analysis of the 
factors influencing the changes will help draw lessons on what 
could have been done better. 

Relation to Program Logic: The program logic clearly stated 
that reduction in travel time and VOCs would be the primary 
outcomes of the RRP. These two outcomes are the driving 
factors of the ERR. 

Maintenance 2A: What are the relevant road 
authority’s current maintenance 
practices and what is the 
likelihood that MCC’s investment 
will remain adequately 
maintained through the life of 
the investment? 

Justification: These questions are justifiable because they 
provide insight into current maintenance practice and 
decisions, which directly impacts the life of the investment. 
Should the roads deteriorate sooner than expected due to 
insufficient maintenance practices, this may result in a lower 
economic return on MCC’s investment. Besides understanding 
how maintenance practices may shape the life of the 
investment, examining how political-economy factors and 
technical constraints shape road maintenance will enable MCC 
and other stakeholders to better understand the risks and 
points of leverage for stakeholders interested in investing in 
road maintenance and rehabilitation in Senegal. This should 
provide stakeholders and potential donors with a better sense 
of the likelihood of these constraints being overcome and 
should enable them to better tailor their interventions moving 
forward. 

Relation to Program Logic: Though maintenance did not factor 
into the program’s logic model or activities directly, questions 
around maintenance did underpin many of the assumptions. 
Furthermore, the outcomes sought under this compact 
assume the presence and maintenance for RN2 and RN6. If the 

2B: What political and economic 
incentives are shaping road 
maintenance decisions in the 
country? 
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Research Area Research Question Justification and Link to Program Logic 

roads are not maintained, road quality will decrease, journey 
times and transport costs/VOC will increase, and accessibility 
to markets and social services will suffer (all short-term 
outcomes of the compact). This would therefore negatively 
impact the Compact’s goal of increasing beneficiary income 
and consumption.  

Road Usage Patterns 3A: Who is traveling on the road, 
why, what they are transporting, 
what they are paying for 
transport, and how long it takes 
to move along key routes? 

Justification: Core indicators for determining road usage 
patterns such traffic volumes, origin-destination, journey 
distances and travel time are integral part of the ERR 
estimation. The data collected will allow ET to establish 
changes in such indicators for estimation of the ex-post ERR of 
the RRP. Through these RQs, the ET will also be able to assess 
ex-post changes in road user behavior and importantly 
whether this has been driven by the road investment, or 
whether this is due to other factors.   

Relation to Program Logic: The program logic clearly stated 
expected outcomes for the RRP (increase in traffic, reduction 
in travel time, better accessibility to social services and 
markets). These outcomes have the potential to increase living 
standards in the targeted areas in Senegal which is the 
ultimate goal of the logic. This question therefore seeks to 
identify whether the project’s progression is consistent with 
the goals set out in the logic. 

3B: Have road usage patterns 
changed, in terms of who is 
traveling on the road, why, what 
they are transporting, what they 
are paying for transport, and how 
long it takes to move along key 
routes? 

Transportation 
Market Structure 

4: How is the transportation 
market structured and what is 
the likelihood that VOC savings 
will be passed on to consumers 
of transportation services? 

Justification: Through this RQ, the ET will assess the 
investment’s impact on increasing the disposable income of 
project beneficiaries, resulting from a reduction in transport 
costs, and if not, the potential market barriers preventing cost 
reduction passthrough. 

Relation to Program Logic: The project logic included key 
outcomes to reduce transport costs, increase households’ 
economic opportunities, increase commercial opportunities 
through international trade, and increase companies 
turnovers.  If VOC savings are not passed through to transport 
users due to market imperfections it is unlikely that outcomes 
to increase economic opportunities for project beneficiaries 
can be achieved. 

 

3.2 Evaluation Approach  
To provide specific answers to the RQs, the ET will collect primary data (quantitative and qualitative) and 
secondary data from existing sources.  

The ET will conduct quantitative primary data collection following the requirements of Annex J9, a 
review of the literature around standards to follow, feedback from MCC, and considerations around 
cost-effectiveness. Drawing from information collected and lessons learned during trips in Senegal, the 
ET is proposing to use local capabilities, and according to our investigations, existing local firms are 
equipped and capable of performing the data collection in compliance of the required standards.  

Secondary data will primarily come from MCC and local stakeholders (AGEROUTE, FERA, Direction des 
Routes, Agence Nationale de la Statistique et de la Demographie [ANSD], transport operators, Senegal 
Competition Commission, and other institutional investors/donors operating in the region). These data 
will be used to inform the ex-ante situation and obtain trends that are necessary for the evaluation. 
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While quantitative primary data collection will provide measurable insights around economic analysis, 
road maintenance, road usage pattern, and the transport market structure, qualitative primary data, 
primarily through interviews with key informants, will provide further insight into these research areas 
and will enable the ET and MCC to better understand and interpret the quantitative data. 

Table 3-2 gives an overview of the proposed approaches to collecting relevant data for each research 
question.  
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Table 3-2. Evaluation Questions and Methodology Overview 

Research 

Question  

Key Outcomes Data Sources Annex J.9 Requirements Proposed methodology 

0 List of deviations from 
original Compact design 

Secondary sources: MCA-S project documents: 
Original Design, as-builts, progress report, 
completion report 

None The ET will review secondary data collected from 
available sources and interview key stakeholders 
involved with the implementation of the RRP to 
better understand how the project was initially 
designed, determine how the project was actually 
implemented, identify any deviations from the 
original design, and examine the reasons for any 
changes made 

Key Informant Interviews (KIIs) with MCC and 
other local stakeholders 

1 Annual Average Daily 
Traffic (AADT) on sections 
rehabilitated 

Primary source: Traffic count survey • Methodology: U.S. Federal Highway 
Administration Traffic Monitoring 
Guide 

• Location: well outside urban areas 

• Adjustment: seasonal traffic variation 

• Survey period: 6 a.m. – 8 p.m. 

• Survey days: 2 consecutive market 
and non-market days 

• Presentation: graphic representation 
of traffic counting stations, traffic 
volume, itinerary diagram 

• Methodology following U.S. traffic monitoring 
guide 

• Location: well outside the cities or villages 
crossed (2-6 km from the limits of the populated 
areas) 

• Adjustments: Using secondary data (example 
fuel consumption and GoS national transport 
statistics) to adjust for seasonal variation 

• Survey period: 24 hours/day  

• Survey days: 7 consecutive days encompassing 
all market days 

• Presentation: break down by vehicle type, 
graphic representation of traffic counting 
stations, traffic volume, itinerary diagram 

• Vehicle occupancy 

• Trip purpose 

• Passenger time costs 
[Franc CFA (FCFA)per 
hour] 

• Cargo value (FCFA per 
ton) 

Primary source: Origin Destination survey • Location: well outside urban areas 

• Survey period: 6 a.m. – 8 p.m. 

• Survey days: 2 consecutive market 
and non-market days 

• Sample size: 20% of each vehicle type 
at each site 

• Presentation: graphic representation 
of Origin-Destination (O-D) stations, 
on aerial itinerary diagram 

• Location: well outside the cities or villages 
crossed 

• Survey period: 6 a.m. to 8 p.m.a 

• Survey days: 4 consecutive days (including 
market and non-market days) on stations on 
each road 

• Sample rate: 10% of each vehicle type at each 
station.  

• Presentation: graphic representation of traffic 
O-D survey stations on aerial imagery and 
itinerary diagram 

• VOC input parameters 
for HDM-4 

Primary source: VOC survey • Sample: transport operators, garages, 
and sample of private road users  

• VOC data will be collected from: vehicle 
dealerships, garage/servicing companies, fuel 
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Research 

Question  

Key Outcomes Data Sources Annex J.9 Requirements Proposed methodology 

price (secondary if possible), bus and road 
haulage operators, taxi and minibus operators 

• For private road users (private cars and 
motorcycles) the VOC data collection will be 
collected through interviews with private car 
owners (e.g. key regional staff of AGEROUTE, 
and Town Mayors) and car dealerships. 

Equivalent standard axle 
loads (ESAL) factor 

Secondary source: Axle load data collection 
and survey 

• Methodology: differentiate between 
domestic and international traffic 

• Survey period: 6 a.m. – 8 p.m. 

• Survey days: 1 week 

• Adjustment: present both 8.2- and 13-
ton equivalent factor by vehicle class 

• Presentation: axle weight and heavy 
weight volume displayed in a tabular 
format 

• Rather than primary data collection, as 
instructed by MCC, the ET will collect axle load 
data from Afrique Pesage through the Direction 
des Routes (Directorate of Roads) (2014-2018 
data is already available to ET). This provides 
much longer historical data than the ET would 
be able to collect on field. 

 

Maintenance unit costs Secondary source: AGEROUTE • None • As well as other in-country activities, the ET will 
collect unit maintenance costs from AGEROUTE 
for various items such as annual routine 
maintenance per kilometer, patching per square 
meter, crack sealing per meter, surface 
treatment per square meter, bituminous overlay 
per cubic meter, etc., to update units costs in 
HDM-4. 

Roads physical 
characteristics 

Secondary source: MCC project files (final 
designs and as-built) as well as the current 
data being collected by AGEROUTE 

• None • The ET will derive these data from available 
project files shared by MCC (especially the as-
built) current data being collected by 
AGEROUTE.  

International Roughness 
Index (IRI) 

Primary source: IRI data collection • Standard: Class 3 or better per ASTM 
or WB Technical Paper 4651 

• Methodology: outer wheel path 

• Interval: 100-meter intervals 

• The ET will use laser profilometer, which is 
available in Senegal and is Class 3 per ASTM 
standard E1926. AGEROUTE has been using this 
equipment since 2015. Thus, using the same 
equipment will ensure consistency in 
methodology. However, the majority of the 
firms only having Bump Integrator, the ET will 

                                                            
51 World Bank, 1986 
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Research 

Question  

Key Outcomes Data Sources Annex J.9 Requirements Proposed methodology 

• Presentation: subsection the road 
segments into homogenous or 
dynamic sections 

not exclude the use of this equipment for cost-
effectiveness, noting that the Pump Integrator is 
also Class 3. 

• Measurement will be carried out at outer wheel 
path 

• Interval: continuous measurement over the 
whole length of the roads. Results will be 
reported at intervals of 100 meters. 

• Presentation: graphically illustrated IRI for the 
entire chainage (kilometers on x-axis, IRI on y-
axis). 

Roads conditions 
parameters 

Primary source: High-resolution video of the 
road 

 

Secondary source: roads conditions data 
collection undertaken by AGEROUTE in 2019 

 

 

• Standard: LTPP Distress Identification 
Manual52 

• Analysis: show maintenance 
performed; show results in 
accordance with HDM-4 data input 

• The ET will use the data currently collected by 
AGEROUTE and use the high-resolution videos 
for quality check 

• High-resolution videos will be collected using a 
dashcam with GPS capability embarked on a 
vehicle (same vehicle as the one that will be 
used for IRI measurement)  

• Analysis: The data on the road conditions 
(crackings, ravelings, rutting, edge break, 
potholes) will be converted in compatible 
format for the use in HDM-4 especially for HDM-
4 calibration. 

• Adjusted Structural 
Number 

• Subgrade modulus  

• California Bearing 
Ratio (CBR) 

Secondary source: As-builts and Geotechnical 
shared by MCC 

 

• Standard: ASTM 

• Equipment: ground-penetrating radar 
(GPR) with global positioning system 
(GPS) capability 

• Analysis: determine the subgrade 
modulus and CBR, adjusted structural 
number 

• Presentation: graphical presentation 
of thickness on entire chainage and on 
subsections 

• The ET will rely on the as built data and 
geotechnical data shared by MCC  

• Based on the geotechnical results provided in 
the as-built drawings, the ET will determine the 
subgrade modulus and its resulting CBR, the 
modulus of every layer and Adjusted Structural 
Number for use in HDM-4. 

• The ET will graphically illustrate the thicknesses 
for the entire chainage (kilometers on x-axis, 
thickness on y-axis) and homogeneous 
subsections. 

                                                            
52 Miller and Bellinger. 2003 
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Key Outcomes Data Sources Annex J.9 Requirements Proposed methodology 

2A Review of frequency and 
quality of maintenance 
practices (routine and 
periodic maintenance) 

Review of maintenance 
planning, budget and 
expenditures 

Assess the likelihood that 
MCC roads will be 
adequately maintained 

 

Primary sources: Traffic count surveys (RQ1); 
high-resolution video of RN2 and RN6; 
interviews with Government entities involved 
in the sector (AGEROUTE, FERA, the Ministry 
of Infrastructure, and the Ministry of Finance), 
non-government entities involved in the 
sector (e.g. maintenance contractors), funders 
or donors (e.g. MCC, local banks, AfDB), other 
key informants (e.g. academicians studying 
political economy in Senegal or West Africa, 
ANSD.) 

 

Secondary sources: axle load data (RQ1);  
Geotechnical data (RQ1); road conditions data 
(RQ1) for RN2, RN3, RN5, and RN6; FERA and 
AGEROUTE records on maintenance needs, 
funding, expenditures, network condition 

 

• Analyze Institutional arrangement for 
road maintenance. 

• Collect the condition assessments of 
the network over the past ten years 

• Show the progression of the network 
including funding available for 
maintenance and 
rehabilitation/reconstruction work 

• Assess the quality of the collected 
road data on the relevant section and 
compare to the Evaluators data to 
determine accuracy. 

• Assess the adequacy of planning, 
financing and implementation 
mechanisms to sustain the quality of 
road conditions over the long term 

• Unpack the “rules of the game” and 
governance arrangements that explain 
road maintenance practices 

• Examine why the status quo is what it 
is and why it persists 

 

• The ET will analyze the maintenance frequency 
and quality by analyzing the historic 
maintenance data (frequency of routine and 
periodic maintenance works carried out on the 
rehabilitated sections and on reference roads 
such RN3 and RN5) and comparing this with 
road conditions data and insights derived from 
existing technical audits on maintenance works 

• ET will analyze the evolution of the maintenance 
funding gap, subject to Condition Precedent, by 
comparing the maintenance needs expressed by 
AGEROUTE and the allocated budget. ET will 
also analyze actual roads maintenance 
expenditure and compare them with available 
budget. Possible underspending will be 
explained through interviews with AGEROUTE 
and FERA (to understand reasons for this, which 
may be related to local capabilities) 

• Based on the analysis of administrative records 
relating to maintenance practices and 
accounting for the level of overloading assessed 
through axle load data, and interviews with key 
stakeholders, the ET will assess the likelihood 
that rehabilitated sections will be adequately 
maintained throughout the life of the 
investment. 

• The ET will rely on USAID’s Applied Political 
Economy Analysis Framework when analyzing 
2b and will draw upon secondary research to 
triangulate findings.  

• Note that for interviews on road maintenance, 
these are structured interviews with purposively 
sampled key informants. Interviews will be 
double-coded, and findings will be 
disaggregated as possible. 

2B Political economic 
analysis of the factors 
that shape road 
maintenance decisions 

3A Ex-post road usage 
patterns: who is 
travelling, why they are 
travelling, what they are 

Primary sources: O-D (Road User) surveys, 
VOC survey, and hauler company interviews, 
PT companies, Government agencies (e.g. 

Same requirements as stated above for 
RQ1 (O-D and VOC surveys) 

The ET will conduct an extended O-D survey 
including all questions relating to travel patterns, 
journey purpose, fares and  time. The surveys will 
also seek to collect data on how these have 
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Key Outcomes Data Sources Annex J.9 Requirements Proposed methodology 

transporting, what they 
are paying, how long it 
takes to travel 

AGEROUTE), key stakeholders (e.g. farmers 
unions) and institutional investors  

Secondary source: AGEROUTE 2012 O-D 
survey, Afrique Pesage axle load weighing 
database, Published secondary data 

changed since the implementation of RRP. Where 
relevant, the results of the survey will be compared 
with the O-D survey performed by AGEROUTE in 
2012. Further comparisons will also be made with 
other appropriate secondary data to establish 
changes since investment. O-D Surveys will cover 
market and non-market days 

3B Changes in usage 
patterns in terms of who 
is travelling, why they are 
travelling, what they are 
transporting, what they 
are paying, how long it 
takes to travel 

4 Market structure and 
factors which may 
prevent cost-savings 
pass-through to end-
users 

Primary source: KIIs and FGDs with Senegal 
Competition Commission, PT companies, 
Hauler companies, AGEROUTE regional staff, 
Mayors of key towns, village leaders, key 
business owners, farmers, Afrique Pesage, 
donors and funders (World Bank, EIB, AfDB…) 

Secondary data: data available from: Senegal 
Competition Commission, Direction des 
Transports Routiers, ANSD 

 

• Determining the transportation 
market structure and understanding 
whether costs savings provided by the 
RRP are reflected in transport prices 
and fares 

• Review the country’s regulatory 
structure, formal institutions that 
impact the sector, and informal 
institutions that may influence pricing  

• Key informant interviews will also be carried out 
for establishing the changes in VOCs (see earlier 
section on VOC Study).  

• Evaluation of market structure including formal 
(licensed) and informal (non-licensed) players to 
provide evidence how the transport sector is 
structured and regulated 

• Evaluation of non-competitive behavior 
(example price fixing)  

• Analyzing market intensity, density of operators 
and private car ownership 

• The ET will conduct discussions and interviews 
(through close-ended questions) with key 
stakeholders who are able to provide context 
and narrative around the impacts of 
improvement in the road infrastructure along 
RN2 and RN6. This will help provide evidence 
on:  

- whether the investment resulted in 
savings for road sector operators  

- whether end transport service users or 
consumers have benefited from these 
savings in costs  

a As RN6 is only accessible for public use between 7 a.m. and 7 p.m., the survey hours for RN6 may vary slightly. 
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3.3 Roads Safety Protocol  
All precautions shall be taken during travel and data collection activities to be consistent with the ET’s 
industry-leading BeyondZero safety program. This helps reduce accidents and fatalities by fostering a 
culture of caring both through their parent organization as well as in their partner organizations and 
subcontractors. Thus, for any data collection activities conducted along the roadside, the ET will treat 
safety matters as a priority. In particular, the ET will take the following precautions: 

• Training and pilot testing: Staff proposed by the data collection firms shall follow training sessions 
and pilot tests in the presence of the ET. The training session will not only will cover how to 
effectively collect data, but also will safety-related matters. These include, how to use protection 
equipment, and where to stand along the road for better visibility to minimize risks and hazards. The 
ET will ensure that this is applied during pilot testing.  

• Safety equipment: The ET will ensure key safety equipment is required for data collection staff. It 
includes: high visibility vest, battery-enable lamps, umbrella, warning signs, flashing lights and all 
other necessary safety equipment required to carry out smoothly the mission.  

• Gendarmerie: When necessary to intercept a vehicle (especially for the O-D surveys), the ET will 
request the help of the Gendarmerie, noting that a dedicated Gendarmerie officer will support the 
data collection staff at each O-D survey station, following common practice in Senegal.  

• Communication: The ET encourages a communication process during data collection periods. 
Continuous communication will be required from the data collection firm: at the beginning of the 
day to check if the staff carries out the mission safely, at midday to check if data collection is 
progressing safely, and at the end of the data collection day to check if the staff completed the day 
safely). An emergency number will also be made available to the staff.  The data collection staff will 
specifically be encouraged to contact any ET member, especially the team leader and the in-country 
coordination in case of emergency. 

In the relevant subsections, the ET describes specific safety protocols by data element, especially for 
traffic count surveys, O-D surveys, and IRI data collection that will imply a long presence of the data 
collection teams on roads.  

3.4 Quality Protocols  
From training to data processing, the ET will take the necessary actions to minimize quality issues for the 
primary quantitative and qualitative data collected. 

For quantitative data collection, the following actions will be taken: 

• Pre-test: before using the evaluation instruments (especially questionnaires), the ET will test them 
to check that their contents are consistent with the requirement of the evaluation and that the flow 
of the questions is optimal. The pre-testing will result in improved versions of the data collection 
instruments, accounting for feedback from MCC and local stakeholders. 

• Training: The enumerators will receive thorough training on the most efficient way to ask questions 
for the respondents to achieve a successful survey. The ET will actively supervise the training 
sessions that will be provided by the data collection firms to their staff. 

• Pilot testing: The ET will also prepare and supervise pilot surveys to ensure that data collection staff 
have mastered the data collection process. This will help in making any required adjustments before 
generalizing the data collection.  

• Supervisor’s role: During the data collection, at each data collection milestone, the supervisor will 
verify whether the surveyors have conducted the surveys correctly. He or she will address any 
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detected issues. He will also check that all relevant questions asked to the respondents noted 
correctly.  

• Supervision by the ET: The ET will conduct field visits to supervise the whole process and perform 
random checks to verify the quality of the data collected. Any detected anomalies will be 
immediately corrected. The random checks will concern all data collection stations, each of which 
will be controlled at least once on the early days of the data collection activities. 

• Data entry: For any data collection recorded on paper, the data collection firm shall ensure the data 
collection entry. The ET will ensure that the entry application includes built-in consistency checks to 
minimize errors.  

• Equipment testing and calibration: Testing and calibration of the equipment used for data 
collection will help in data quality ensuring. The IRI measurement device (Laser Profilometer or 
Bump Integrator) will need to be calibrated before use. During data collection activities, data 
collection staff will continuously check to proper functioning of the equipment (automatic traffic 
counters and high-resolution dashcam) used and address any malfunctioning immediately.   

Further details relating to quality protocols are given for each data collection activity in the relevant 
sections. 

For qualitative data collection through interviews with open-ended questions, the ET will ensure quality 
by developing all interview protocols prior to data collection, by having two interviewers attend each 
interview and reconcile their notes for each interview, by recording interviews when consent is granted, 
and by double coding all interviews. Further information on the quality assurance of interviews with 
open-ended questions can be found in Section 6 of this EDR. 
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Evaluation Design - Research Question 0: 
Project Implementation  
4.1 Methodology 
4.1.1 General Overview of the Methodology 
The RQ objective is to provide insight into the implementation of the RRP. The ET will carry out a 
comparison between the activities defined in the program logic and activities as they are implemented, 
to see if the RRP deviated from its original plan. Answering this RQ allows the ET to have a broader 
scope on the areas of nonconformity (if any) that can serve as a starting point for assessing the other 
evaluation areas. Figure 4-1 gives an overview of the methodology for answering RQ0. 

  

• Project Plan 
• As-built 1.  

  

Gathering  
relevant  
documentation 

  

Compare the  
project plan to the  
as-built 

• Available 
documentation 
to see the 
exceptions that 
have been  
implemented 
and their 
justifications 

• Interviews with 
KIIs for further 
justifications 

2. 

  
Data Analysis 

  

3.  
  
Explanation of  
Misalignment 

Figure 4-1. Methodology for Answering RQ0 
 

4.1.2 Detailed Methodology 
To answer RQ0, the ET will start by analyzing existing documentation and data that is relevant to RRP’s 
implementation and the implementation process. The collected data will be compared to the RRP’s 
initial project plan to obtain a clear view of misalignment (whether it has been implemented as planned, 
with enhancement, or with non-conformities) with the program logic regarding the activities and the 
sub-activities of the RRP: 

• Rehabilitation of RN2 
• Rehabilitation of RN6 
• Construction of Ndioum Bridge 
• Rehabilitation of the existing Kolda Bridge 

MCC and local stakeholders have provided the ET with most of the documentation (e.g. original project 
design and as-builts) that will be used to answer this question. Any other documentation not already 
provided will be requested while the ET is deployed in the field. The archives formerly administrated by 
USAC will especially be useful. In the absence of USAC, the access to these archives can be granted by 
the Prime Minister’s Office (created USAC). 
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4.1.2.1 Secondary Data Review 
The ET will review secondary data from various sources to address RQ0, based on first and second trip 
information, and documents provided by MCC and other stakeholders. The ET will continue to obtain 
additional secondary data (e.g. MCA-S periodic progress reports and details on contract amendments) 
regarding the RRP and review them to fully understand how the RRP was implemented. The ET will note 
any discrepancies of available information, and will flag them for confirmation during the evaluation.  

The ET will focus on the following aspects of the RRP to see how they compare with the initial design: 

• Road length: The goal is to see the coherence of what was planned and what was built; if any 
misalignment is found, the ET will investigate the reasons 

• Timing: The main goal is to see if the timeframe of the program was respected and investigate any 
deviation by providing a detailed report for any deviations  

• Cost: The ET will look at the overall cost of the RRP to see if the allocated amount was exceeded, 
and if so, a detailed report will be provided, stating the amount of excess, the reasons, and any 
other information justifying the excess cost. The ET will then look at each activity separately to see if 
any went under or over budget and provide a detailed explanation of the variances. 

• Material usage and quality: The ET will examine the quantities and quality of material used when 
rehabilitating the road to check if they were adequate for the RRP. 

4.1.2.2 Primary Data Review  
In cases where the information and explanation of a misalignment could not be found in the provided or 
existing documentation, the ET will conduct a series of interviews with key stakeholders to obtain 
detailed explanations for deviations from the project initial design. 

The role of the interviews is extremely important in obtaining information from the stakeholders that 
were involved in the project implementation and having a clear vision about the constraints faced 
during the project implementation duration. 

4.2 Timeframe of Exposure 
To answer RQ0, the ET will rely on the as-builts that show the actual implementation of the RRP. As-built 
data were collected immediately after the implementation of the project, which is a good time to assess 
how the project was implemented. The availability of relevant project documents will make it possible 
to assess the project implementation.  

4.3 Primary Data Collection 
To answer questions about discrepancies within the RRP’s plan, and if no data or justification is found in 
the documentation, the ET will conduct a series of interviews with key participants and stakeholders. 

The primary entity to be interviewed will be AGEROUTE headquartered in Dakar, to assess 
nonconformities before involving the regional representations of AGEROUTE (in Saint Louis and 
Ziguinchor). 

Another entity to be interviewed will be Direction des Routes (Road Directorate), since it is the relevant 
authority to give oversight on the project and was involved from design phase to construction. It also 
has additional details on the whole program. 

The staff in charge of conducting the interviews will be the ET’s key personnel, since they have 
knowledge of the whole survey process.  
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The interviewers will use a prewritten interview guide or questionnaire highlighting the questions to be 
asked and the category of people to be questioned.  

For additional information on instruments, rounds and timing, and data quality and processing, please 
see Section 6 

4.4 Summary Table 

Data Collection 
Timing MM/YYYY 
(include multiple 

rounds) 

Sample Unit/ 
Respondent Sample Size 

Relevant 
instruments/ 

modules 

Exposure 
Period  

Interviews 02/2020 

AGEROUTE, 
Direction des 
Routes (Road 
Directorate) 

MCC 

6 persons Interview guide 53 months 

 

4.5 Secondary Data Collection 
The ET will use available documentation provided by MCC to inspect the implementation of the RRP. It 
will review the RRP’s design, the as-builts, and the justifications provided in the documentation. 

The ET will also verify the completion reports compiled by the contractors, and the laboratory tests 
results of the road structure at the completion stage 

One area of interest that the ET will focus on is the RRP’s schedule. During the visits to Senegal, 
important information was provided on the project’s starting date (delayed by around 2 years). This 
requires a particular investigation to find the reasons behind the delay, and determine if there is any 
documentation that can provide justification.   
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4.6 Analysis Plan 
The analysis will be summarized following the template given in Table 4-1. 

Table 4-1. Analysis Summary 

Data 
Definition RRP 

Plan 
As-built Discrepancies Explanation of the 

discrepancies and 
source 

Road length Number of kilometers 
rehabilitated  

    

Timing The time for the realization 
of each activity  

    

Cost 

The fees paid and those 
programmed to be paid for 
each activity of the road 
construction process 

    

Materials 

Usage The amount and the type 
of the material that was 
used in road construction 

    

Quality The level of quality of the 
material that meets the 
required standards 
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Evaluation Design - Research Question 1 - 
Engineering Analysis and Economic Model  
5.1 Methodology 
5.1.1 General Overview of the Methodology 
The ET will answer the following specific questions: 

• What is the economic return – calculated in terms of VOC savings and travel time savings – of the 
road investment? 

• What factors drove changes to the ERR over time? How could the project have been designed to 
result in a higher ERR?  

To answer the first part of this RQ, the ET will conduct a CBA using a calibrated HDM-4 model that 
compares, over the expected project life of the RRP (supposed 20 years during project design), the 
project’s costs to the benefits of the road project to its users (mainly reduction in VOC and savings in 
travel time). The outcome will be expressed in the form of an updated ERR coupled with other indicators 
such as Net Present Value (NPV). This result will allow the ET to assess whether the project resulted in 
an acceptable rate of return after its implementation. 

The ET will answer the second part of the question by comparing the updated ERRs to the original ERRs 
calculated in 2009, prior to the project implementation.  

The ET will highlight the following changes in the ERRs and document their reasons:  

• Change in project costs 

• Change in assumptions made related to recurring costs 

• Change in assumptions made in terms of the traffic (volume, composition and evolution) 

• Change in assumptions made in terms of maintenance practices 

• Change in the project implementation compared to the original plan (drawn partially from the 
conclusions of RQ0) 

Finally, the ET will provide recommendations for future project designs to achieve improved economic 
returns, relying on conclusions that will come from the comparison of the ERRs (updated ERR versus 
original ERR). 

5.1.2 Detailed Methodology 
The ET will use HDM-4 to assess the economic viability of the RRP. Before using HDM-4 to obtain the 
ERRs, the ET will perform a level 1 HDM-4 calibration to adapt the model to local conditions in Senegal.   

The comparison of project costs and benefits will provide a good indication on the profitability of the 
project. It will be based on a 20-year appraisal period, which is a common standard appraisal period for 
road cost benefit studies. 

 



SECTION 5 – EVALUATION DESIGN - RESEARCH QUESTION 1 - ENGINEERING ANALYSIS AND ECONOMIC MODEL  

BI0507191322CLT  5-2 

5.1.2.1 Project Costs 
The ET will review all known costs, including: 

• Design and supervision costs 
• Construction costs 
• Variation orders and claims costs  
• Resettlement costs 
• Environmental and social costs not included in design and construction Costs  
• Project management and technical support costs  

The ET will also review recurrent costs such as estimated maintenance and rehabilitation costs, which 
will be updated based on current and planned maintenance practices (this analysis will be done by the 
ET as part of RA2).  

5.1.2.2 Project Benefits 
The RRP is expected to generate direct benefits for road users, specifically with respect to reduced VOCs 
and reduced travel time. 

The ET will estimate these two types of benefits, taking into account the expected increase in traffic 
volume and composition (based on traffic count and O-D surveys). 

The HDM-4 model suite requires a range of input data, including information on traffic (by vehicle type), 
road geometry, road condition, pavement structure, and material characteristics of the road, road 
maintenance and improvement costs, and VOC parameters. The ET will obtain these input data from 
both primary and secondary sources, as detailed in the remaining parts of this section.  

5.2 Timeframe of Exposure 
There is no fixed standard method to collect data and evaluate road investments after their 
implementation is completed. However, “Transport experts agree that it is unrealistic to expect to see 
immediate impacts and that a few years are required for those changes to manifest.”53 

As stated in the M&E Plan, the impact evaluation was to be carried out 3 years after the Compact.54 The 
Post-Compact M&E Plan repeated the same timeframe, where the performance evaluation (replacing 
impact evaluation) would be carried out 3 years after the end of the Compact.  

According to the RFP of the RRP evaluation, the actual timeframe would be 5 years after the end of the 
Compact. Since the ET plans to perform data collection between late 2019 and 2020, there will be 
sufficient time to observe and assess the actual results of the RRP, and compare these results against 
targets established prior to implementation of the project. 

5.3 Primary Data Collection 
5.3.1 Traffic Counts  
Traffic volume data are among primary parameters considered while calculating the ERR using HDM-4. 
The latest available data date back to 2012 and needs updating. Although AGEROUTE plan to collect 
data in 2019, the ET proposes to collect its own data to maintain its independence, and to ensure that 
data will be disaggregated by vehicles categories, and to collect data on additional relevant locations.   

                                                            
53 MCC, 2017  
54 MCA-S, 2015 
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In 2012, AGEROUTE conducted a 7-day classified traffic count survey on RN2 and RN6. AGEROUTE is 
currently using a local company to conduct new traffic counts on Senegal’s road network, using 
automatic traffic counters. The ET had discussions with this company during their January 2019 scoping 
trip in Senegal. Table 5-1 gives a brief comparison between the traffic count survey practice adopted by 
AGEROUTE and the ET’s approach. 

Table 5-1. AGEROUTE Traffic Count Data Practice 

 AGEROUTE 201255 AGEROUTE 201956 Evaluation team 2019-
2020 

Traffic count period 
(days/time) 

7 days 7 days/24 hours per day 7 days/24 hours per day 
for each station on RN2 
and RN6  

Counting stations (on sections 
under RRP) 

RN2: one station  

RN6 : three stations 

RN2: two stations 

RN6 : three stations  

RN2: three stations 

RN6 : four stations 

Type/Instrument Manual counts Automatic count (pneumatic 
detectors) 

Automatic counts 
(pneumatic detectors) 

Vehicle types 11 types: Private Vehicle, 
Intercity taxi, Passenger Van, 
Coach, Goods Van, 2-axle 
Truck, +2-axle Truck, 
Articulated Vehicle, 
Motorcycles, Animal Carts, 
Other 

Not specified 10 types: Motorcycle, 
Private car, Intercity taxi, 
Passenger Van, Coach, 
Goods Van, 2-axle Truck, 
+2-axle Truck, Articulated 
Truck, Other 

 

The duration of the current traffic count surveys is acceptable as per the requirement of Annex J9 of the 
RFP (requiring at least two consecutive days including market and non-market days from 6 a.m. to 8 
p.m.). In addition, the automatic counts proposed by the local contractor should be accurate enough to 
provide traffic by vehicle types as required by HDM-4. The ET is proposing that its traffic surveys are 
undertaken using local capabilities.  

Since there is a possibility to perform traffic counts automatically and ensure that traffic is classified by 
the vehicle types, the ET proposes the use of automatic counters. 

The traffic data collection methodology is presented as follows. 

5.3.1.1 Instruments 
The ET will carry out automatic traffic counts using pneumatic detectors, which are available to at least 
one local data collection firm encountered in Senegal. The automatic traffic count system can provide 
traffic volume by vehicle types at 15-minute intervals.  

5.3.1.2 Rounds, location and timing  
Going beyond the requirements of Annex J9 of the RFP, the ET will collect traffic data during 7 
consecutive days to capture the full weekly variation and encompass all weekly market days. 

To capture more local variations on the evaluated sections, the ET proposes to collect data at more 
locations than is currently done by AGEROUTE. The maps below show the data collection stations that 
are selected (three data collection stations for RN2 and four data collection stations for RN6). The 
locations are chosen to capture traffic that exists between each major city and village located along RN2 
(Richard-Toll, Dagana, Fanaye Dieri, Ndiayene Pendao and Ndioum). On RN6, the ET selected the 

                                                            
55 AGEROUTE, 2013,  
56 AGEROUTE/TRANSECOR, 2018 
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stations to accurately measure traffic between cities (Ziguinchor, Tanaf, Kolda, Kounkané) and between 
major intersections with secondary roads. In compliance with Annex J9 requirements, the stations are to 
be set outside the cities, far enough to avoid mixing with urban traffic, but without compromising safety 
of the survey staff (at least 2 kilometers away from the limits of the cities but at most 6 km away to 
minimize safety risks). At some of these traffic count stations, the ET will also perform O-D surveys, (see 
the following sections related to O-D surveys). Figures 5-1 and 5-2 illustrates the locations that the ET is 
proposing for traffic counts, O-D, and axle load data collection. 

The ET proposes one rounds of traffic data collection (in late January/early February 2020). Prior to this 
round, the ET will carry out a pilot survey to test the equipment in Late November 2019 during one day 
at one station on RN2. This will help check if the automatic traffic counters give a well classified traffic 
count showing different types of vehicle categories the ET is interested in. 

 
Figure 5-1. RN2 Preliminary stations for traffic counts and O-D surveys 

 

Figure 5-2. RN6 Preliminary stations for traffic counts and O-D surveys 



SECTION 5 – EVALUATION DESIGN - RESEARCH QUESTION 1 - ENGINEERING ANALYSIS AND ECONOMIC MODEL  

BI0507191322CLT  5-5 

5.3.1.3 Staff 
Data collection staff will be provided by the data collection firm selected by the ET to conduct the 
surveys. However, there will be a minimal staff requirement to ensure that automatic count equipment 
is working properly without interruption and a supervisor to supervise the whole process at each 
station. 

5.3.1.4 Data Processing 
The advantage of using automatic traffic counts is that collected data is processed automatically, with 
no need for manual data entry. The system that will be set up will allow for automatic recording of the 
traffic. Recorded data will be transferred to a computer for further analysis. 

5.3.1.5 Data Quality 
During the preparation phase, the ET will take the necessary measures that will leave minimum room for 
errors, such as non-responses due to omission or irrelevant responses due to failure to adequately ask 
the questions to road users. The ET will put the stress on the proper training of the staff mobilized for 
the surveys by supervising the training sessions. 

During the training sessions, a pilot test will be conducted to test the instruments used, make any 
required adjustments before conducting proper data collection. The ET (represented by the Statistician) 
will conduct field visits to supervise the whole process and perform random checks of the quality of the 
collected. All the data collection survey station will be controlled at least once during the field work. 

5.3.1.6 Safety Procedures/Precautions 
The survey team will be trained on safety matters, insisting on the necessity to stand outside the 
roadway to reduce risks, and to be alert when it is necessary to cross the road. The ET will require the 
data collection firm to provide surveyors with high-visibility vests. The ET will ensure they wear them 
correctly during surveys, through field visits. Other safety equipment to be mobilized by the firm 
include: umbrellas or tent-like structure for protection against sun and/or rain, and battery powered 
lamps for visibility after sunset. To reduce the risk of accidents, the survey stations will be placed on a 
straight alignment and flat sections with good visibility. In the event of an incident or an accident, the 
data collection team will be encouraged to: 

• Contact the gendarmerie officer  
• Contact an ambulance in case of injuries 
• Inform the evaluation team leader, in-country coordinator, or any team member 

5.3.2 Origin-Destination Survey 
An O-D survey is required to establish changes in traffic patterns and other key parameters such as 
journey times and journey purpose, which inform estimation of ERR. In the absence of any available 
secondary data, the ET will conduct the O-D survey in tandem with traffic count survey. This will 
guaranty consistency between the traffic counts and the O-D data. The O-D survey will consist of 
selecting vehicles at strategic locations chosen to capture intercity traffic. The selection of the vehicles 
will be done with the help of the gendarmerie, who will help stop the vehicles for the O-D survey to 
commence. According to information received from local stakeholders (data collection firms), relying on 
gendarmerie for O-D surveys is a common practice to ensure that vehicles will stop for the interviews 
when required.  

For each stopped vehicle, a surveyor/interviewer will conduct the survey with vehicle occupants/drivers 
by soliciting responses verbally. To encourage respondents to provide accurate responses, the 
enumerator will explain the purpose and use of the data and provide an assurance that the data will be 
treated anonymously and will not be used for any other purpose than this evaluation.  
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The ET will conduct an “extended” O-D survey to collect data such as journey purpose, travel time, 
vehicle classification, passengers per vehicle, number of passengers in employment, number of crew, 
and type and approximate weight of merchandise or transported goods. This survey will also include all 
the necessary data to obtain information on RA3 and the value of time (VOT). 

Further details regarding the O-D survey are presented in Section 7. 

5.3.2.1 Sample Units  
The main sampling unit for the O-D survey will be the vehicles travelling on the evaluated roads. Within 
this sampling unit, respondents will be the driver and the passengers (if any). 

5.3.2.2 Sample size and associated assumptions 
Annex J9, requires minimum sample rate of 20 percent to be targeted for the O-D survey by vehicle 
type. However, 8 to 15 percent of the total traffic flow along RN2 and RN6, is consistent with best 
practice in the UK. 57 With that in mind, and the fact that the second approach is more effective, the ET 
will opt for a sample size of 10%. More details on sample size are given in section 7. 

5.3.2.3 Sample Frame and Strategy 
For this type of survey, there will be no existing sample from which the sample can be drawn from. Since 
the ET will conduct traffic count and O-D surveys at the same time, the vehicles will be selected (around 
every tenth vehicle), in real time accounting for each type of vehicle. 

5.3.2.4 Instruments 
Based on local context, the ET is proposing to use paper questionnaires (see Section 7.3.1). 

The staff mobilized by the data collection firm will use a short questionnaire for the driver and 
passengers and record the information on the device or on a hard copy of the questionnaire. The main 
questions to be asked are detailed in Section 7, relating to RQs 3A and 3B.  

5.3.2.5 Rounds, Location, and Timing  
The ET will perform O-D surveys along with traffic count surveys, at the locations chosen for traffic count 
surveys. The ET is also proposing to collect data during four consecutive days including a market day, 
from 6 a.m. to 8 p.m.,58 at each data collection station. 

Among the traffic count stations, the locations chosen for O-D surveys are shown on the same maps 
(Figures 5-1 and 5-2 graphically represent O-D survey locations), with two data collection stations for 
RN2 and three data collection stations for RN6. Along with traffic count surveys, the ET proposes one 
round of O-D surveys at the end of January or early February 2020.  

As mentioned for traffic count surveys, the ET will carry out a pilot to test the the instruments and flow 
of the O-D surveys. This will be done in Late November 2019 during 1 day at one station on RN2. This 
will help check the length of the questionnaires and the adequacy of the proposed sampling rate and 
staffing. 

5.3.2.6 Staff 
The data collection firm that the ET will select to conduct the surveys will provide the survey staff. The 
staff must be local, native language speakers, and experienced in conducting surveys.  The survey staff 
will be hired locally and trained before starting the survey, by the data collection firm under the 
supervision of ET. 

                                                            
57 Traffic Surveys by Roadside Interview (2009) 
58 As RN6 is only available for public use between 7 a.m. and 7 p.m., the timings for RN6 O-D Survey may vary.  
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The questionnaire will be designed in English to obtain maximum value from the ET. The final 
questionnaires will be translated in French. The surveys will be conducted in French and local languages 
(such as Wolof and other regional languages), as appropriate. The local survey staff, who will be hired by 
the data collection firm under ET’s supervision will be trained on consistent reformulation of survey 
questions in local languages.    

Upon completion of the surveys, the data collection firm will provide survey results in French. The ET 
plans to translate all responses from French to English as survey coding will be undertaken in English. 

The data collection firm will be subject to the following minimal staff requirements: 

• One supervisor for each data collection point (same as the traffic count supervisor) 
• Four O-D surveyors for both traffic flow directions. 

Section 7.3.1.5 gives further details on the staffing. 

5.3.2.7 Data Processing 
When using the paper forms, the data collection firm will be in charge of the data entry. A data entry 
template will be developed using the Census and Survey Processing System (CSPro), with built-in 
consistency checks to facilitate this task and minimize data entry errors. The data entry operators shall 
be appropriately trained. 

Once the data entry is completed, the data collected will be exported into a Stata format for further 
processing and analysis. 

5.3.2.8 Data Quality 
All data qualities measure proposed for traffic count are applicable to O-D survey. In addition to that, 
during the data collection, at each data collection point, the supervisor will continuously verify if the 
survey forms are filled out correctly and immediately address any detected issues. He will specifically 
check that all relevant questions are asked to the respondent and that responses are recorded correctly.  

ET will conduct field visits to supervise the whole process and perform random checks on the quality of 
the data collected and entered. Any detected issues will be addressed immediately. Every data 
collection station will be controlled at least once during the early days of the data collection round. 

5.3.2.9 Safety Procedures/Precautions 
As O-D survey will be carried out at the same stations as the traffic count surveys, the ET will adopt the 
same safety precautions. The data collection team will be trained on safety related matters insisting on 
necessity to stand outside the roadway to avoid risks (few meters away), to be alert, and to seek the 
help of a gendarme when intercepting the vehicle and avoid doing it themselves. A traffic management 
plan for each station will be developed in collaboration with the selected data collection firm, as part of 
the pilot survey. 

The ET will require the data collection firm to provide enumerators with high-visibility vests. During the 
inspection field visits, the ET will verify that the staff is wearing the required vests correctly. 

In addition, the presence of a gendarme will strengthen the safety protocol. 

5.3.3 Vehicle Operating Cost  
In addition to the O-D survey, the ET will conduct a series of structured KII and supplement this with 
other secondary data to determine VOC, which is a key input of the HDM-4 model. Details regarding the 
proposed approach for estimating VOC is presented in section 8.    
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5.3.4 IRI Data Collection 
Pavement roughness is generally defined as an expression of irregularities in the pavement surface that 
adversely affects the ride quality of a vehicle (and thus the user). Roughness is an important pavement 
characteristic because it also impacts VOCs and maintenance costs. As such, it is important data to 
collect as an input for the economic evaluation of the roads. 

IRI is used to define a characteristic of the longitudinal profile of a traveled wheel track and constitutes a 
standardized roughness measurement. The recommended units are meters per kilometer. The IRI is 
based on the average rectified slope (ARS), which is a filtered ratio of a standard vehicle’s accumulated 
suspension motion (in millimeters, inches, etc.) divided by the distance traveled by the vehicle during 
the measurement (kilometers, miles, etc.). IRI is then equal to ARS multiplied by 1,000. 

Following Annex J9 guidelines, the ET will need to use a Class 3 or better IRI measuring device that 
meets ASTM E1926 – 08 standards. This class of equipment includes two major equipment types that 
are already available in Senegal (AGEROUTE or at local firms). The first is the Laser Profilometer, which is 
complex to use, if the knowhow is not available in the field. The second is a response-type road 
roughness measuring system that is a Bump Integrator. 

Through field visits in Senegal, and calls and interviews with AGEROUTE, the ET is aware that since 2015, 
all IRI measurement in Senegal have been made using a Laser Profilometer. 

The ET, through a call for a tender, will select a firm to undertake roughness surveys using this class of 
equipment (Laser Profilometer).  

However, the majority of local firms only have the Bump Integrator available. Therefore, for cost-
effectiveness, the ET will not exclude the use of this, noting that the Bump Integrator is also Class 3. 

Sample and Data Collection Location 

The sampling unit for the road roughness study is the two outer-wheel paths of the entire road section 
on both roads (RN2 and RN6). While Annex J requires a minimum of 100-meter intervals, IRI is a 
continuous measure and no intervals are required. A truck to be used to carry out the test will drive at a 
constant speed of about 80 kilometers per hour along the entire road section. The IRI measurements 
will be reported at 100-meter intervals and utilized to obtain the roughness of the road.  

5.3.4.1 Instruments 
The instrument of choice is the Laser Profilometer and has been widely used since 2015 by AGEROUTE. 
The ET proposes to preferably use this instrument, to ensure continuity with historic data. The ET has 
spotted one firm that said it will be able to mobilize the Laser Profilometer. However, the ET will allow 
the use of the Bump Integrator if no local firm is able to mobilize the Laser Profilometer. 

5.3.4.2 Rounds and Timing  
Data collection will take place in February 2020, which is after the rainy season. 

5.3.4.3 Staff 
The ET intends to subcontract the IRI data collection and the IRI team size will be determined by the 
successful bidder based on a competitive procurement process. Minimum staff required will be one 
driver and one operator. 

5.3.4.4 Data Processing 
The ET will graphically illustrate the IRI for the entire chainage (kilometers on x-axis, IRI on y-axis). The 
homogeneous sections of the roads (already defined in the previous HDM-4 analyses) will also be 
illustrated in graphical format showing IRI data. 



SECTION 5 – EVALUATION DESIGN - RESEARCH QUESTION 1 - ENGINEERING ANALYSIS AND ECONOMIC MODEL  

BI0507191322CLT  5-9 

5.3.4.5 Data Quality 
It is recommended to maintain survey speed within a certain range or at a constant speed when taking 
the measurements. The driver and operator will therefore keep this in mind when undertaking the 
survey. The machine will have to be calibrated with a road with known IRI. For the purposes of 
calibration, the data collection firm will be required to choose four “homogeneous” 200-meter road 
sections representing four classes of IRI (very bad, bad, average, and good). 

The Road/Pavement Engineer will be involved in the calibration process and assure that the survey 
firm considers the equipment manufacturer recommendations. 

The ET will ensure that the survey team follows the appropriate ASTM specifications as well as 
those mentioned in the World Bank Technical Paper 46,59 when carrying out the measurements, 
analysis, and reporting of results. Photographical proof of the whole process will be provided. 

During the data collection, the ET (the pavement engineer) will supervise the data collection process 
performed by the external firms, by conducting field visits to inspect the practices. Safety 
Procedures/Precautions 

As stated in Section 3.3, in accordance with the ET’s safety policy (BeyondZero), the data collection firm 
will be required to comply with all road-related safety precautions as IRI will be collected using a vehicle 
circulating on the rehabilitated sections. Specifically, the data collection films will the required to comply 
with the speed limit and to be cautious when crossing cities and populations areas. The vehicle used 
shall be equipped with safety equipment, namely warning signs and flashing lights to warn other road 
users that the vehicle is being used in a specific way. 

5.3.5 High-resolution Videos 
Filming the roads provides a cost-effective approach to capture imagery and independent evidence on 
road conditions. 

High-resolution videos of the roads will be used in lieu of the high-resolution imagery required in the 
RFP. These videos will be used to overlay all collected data and check the quality of secondary roads 
conditions data that will be collected from AGEROUTE  

5.3.5.1 Sample and Data Collection Location 
The video will be recorded on entire sections of the rehabilitated roads (RN2 and RN6).  

5.3.5.2 Instruments 
To collect high-resolution videos of the roads, the ET proposes to use a dashcam with GPS capabilities 
attached to the vehicle that will be used to collect IRI data. 

5.3.5.3 Rounds and Timing  
Videos will be recorded along with IRI data collection, in February 2020. 

5.3.5.4 Staff 
The same staff involved in IRI data collection will be mobilized for the filming of the road.  

5.3.5.5 Data Processing 
The video collected will be overlaid with collected data (including traffic, O-D, IRI, and road condition 
data).  

                                                            
59 World Bank, 1986.  
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5.3.5.6 Data Quality 
The data collection firm will be responsible for ensuring the quality of the collected videos. The ET will 
require that every section of the roads be filmed without interruption. The team will be required to 
regularly check the storage capacity of the camera and replace the memory card in a timely manner. The 
ET will review the video to ensure its quality and completeness. 

5.3.5.7 Safety Procedures/Precautions 
The same safety procedures to be followed for IRI data collection will apply to the filming of the roads. 

5.4 Summary Table 
 

Data collection  Timing 
MM/YYYY 

(include 
multiple 
rounds) 

Sample Unit/ 
Respondent 

Sample Size Relevant 
instruments/ 

Modules 

Exposure 
Period 

Traffic count survey 

Between 
01/2020 and 
02/2020 

Vehicle Number of 
vehicles during 
7 days for each 
round (around 
7000 vehicles 
per station) 

Automatic counters 
(Pneumatic 
detector) 

52-53 
months 

O-D survey Between 
01/2020 and 
02/2020 

Vehicle 
(driver/passenger) 

10 percent of 
AADT 

Questionnaires 52 to 53 
months  

VOC  Between 
01/2020 and 
02/2020 

Garages/car 
dealerships/transport 
provider/ private car 
users  

30a Structured Key 
Informant 
Interview Aide 
Memoir    

52 to 53 
months  

IRI data collection 02/2020 kilometers 100 percent of 
the roads 

Laser Profilometer 53 
months 

High-resolution video 02/2020 kilometers 100 percent of 
the roads 

Dash cam 53 
months 

a Further details of the interviews are presented in Section 8. 

5.5 Secondary Data Collection 
In addition to primary data, the ET will make use of the available secondary data listed in Table 5-2. 

Table 5-2. Secondary Data Summary 

Data type Source Quality assurance Potential usage 

Road physical 
characteristics: section 
length, roadway width, 
shoulder type and width, 
pavement type and 
structure, construction data, 
average horizontal 
curvature, longitudinal 
profile (rise and fall, and 

Final Design and as-builts 
from MCC 

Checking the locational 
referencing of the pavement 

Derive actual roads 
geometric characteristics 
needed by HDM-4: 
horizontal curvature 
(degrees per kilometer); rise 
and fall (meters per 
kilometer); number of rises 
and falls per kilometer; and 
super-elevation.  
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Data type Source Quality assurance Potential usage 

number of rises and falls per 
kilometer), average altitude, 
super-elevation, 
intersections and traffic 
diversions, drainage types 
and structures, speed limit 
and speed reduction factors 

Monthly fuel consumption National Hydrocarbons 
Committee 

Checking the trend of the 
data for consistency 

Deriving seasonal variation 
of the traffic 

Previous traffic counts 
(2019, 2012, 2007, 2002, 
1996)  

AGEROUTE Checking compliance with 
Annex J9 

HDM-4 Calibration 

Deriving the trends 

Number of tickets sold and 
bus schedule spikes 

Ministry of transportation Checking the trend and the 
data consistency 

Deriving seasonal variation 
of the traffic 

Axle load database Afrique Pesage The data quality is ensured 
through a fool fool-proof 
system that is ensured via 
the fact that the data cannot 
be accessed by a single 
person it is distributed to 
three entities thus making it 
hard to temper with 

Deriving seasonal variation 
of the traffic 

Deriving ESALs for heavy 
trucks 

Previous roads data (2019) AGEROUTE Checking compliance with 
Annex J9 and through high-
resolution videos of the 
roads 

HDM-4 Calibration 

Previous IRI data AGEROUTE Checking compliance with 
Annex J9 

HDM-4 Calibration 

Axle Load (2014-2018) Direction of the Road 

AGEROUTE 

Auditing the collection 
system ensuring there is no 
way to alter the data 
collected 

Updating axle load factors 
(ESALs) in HDM-4 

Maintenance unit costs (for 
routine and periodic 
maintenance per kilometer) 
for national roads in Senegal 

Routine maintenance 
records performed on RN2 
and RN6 by AGEROUTE 

Routine and periodic 
maintenance records 
performed on other national 
roads (as no such type of 
maintenance has been 
conducted on rehabilitated 
sections yet) by AGEROUTE 

The ET will critically review 
unit rates and with 
international unit rates to 
prepare a set of realistic 
maintenance budget 
requirements  

Update unit maintenance 
costs in HDM-4 

5.5.1 Deflection Data Collection  
Pavement surface deflection measurements are used to assess the integrity of the pavement structure. 
Deflection measurements can be used to estimate the stiffness of the pavement layers and the 
subgrade modulus.  These values are used as inputs in asphalt fatigue failure criteria and subgrade 
failure criteria to estimate the remaining life of the pavement. The remaining life in turn can be used to 
determine the overlay thickness required to increase a road’s life.  



SECTION 5 – EVALUATION DESIGN - RESEARCH QUESTION 1 - ENGINEERING ANALYSIS AND ECONOMIC MODEL  

BI0507191322CLT  5-12 

However, in tropical countries, top-down cracking of the asphalt surfacing induced by bitumen ageing 
often precedes any fatigue failure. It is the top-down cracks that later lead to ingress of moisture into 
the lower pavement layers and thus weakening (failure) of the layers.  Hence, estimating fatigue life 
from deflection measurements is unlikely to predict the actual life of a road. 

HDM-4 models the changing structural integrity of roads over the analysis period using the Structural 
Number of the road rather than deflections.  The Structural Number of the roads can be estimated from 
the as-built drawings and construction records.  Hence deflections are not directly needed in HDM-4. 

The structural strength of roads tends to remain constant until noticeable deterioration occurs.  The 
construction of both RN2 and RN6 was completed relatively recently (approximately 4 years ago) so at 
this stage of their life, significant changes in the strength of the roads (i.e. deflections) are unlikely. 

Based on the issues raised above, the ET recommends that at this stage deflection surveys are not 
required.  

5.5.2 Traffic  
To compensate for the short sampling period (one round for 7 days), the ET will be required to derive 
seasonal factors impacting traffic to calculate the AADT. To this end, the ET will require following 
secondary data: 

• Fuel consumption data: the ET will look at the fuel consumption trends variation through the year to 
derive the seasonal variation in fuel consumption and link it to the variation of the traffic in the 
region. The fuel consumption data will be collected from fuel stations along the RN2 and RN6 as well 
as stations inside the cities 

• GOS national transport statistics data also provides secondary evidence on seasonal variation in 
traffic volumes on trunk roads  

• Bus tickets sold and bus schedules: the ET will examine the data regarding the passenger buses 
spikes and evolution. The ET believes that, given the low number of cars in the country, most of the 
population will use transportation in the form of buses, and any spike in this mode of transport 
usage will indicate the same thing happening in the traffic volume 

• Axle load database: the ET will use the trends observed in the axle load database provided by 
Afrique Pesage to see the trends of merchandise transport in terms of seasons. 

The ET will also include a question in the O-D survey to ensure qualitative data provided by the users to 
have a maximum of data about the variation of the traffic, thus allowing for a more precise AADT. 

5.5.3 Axle Load Data Collection 
In January 2019, the ET visited the weighing stations operated by Afrique Pesage. RN2 is covered by a 
station at the border with Mauritania between Saint Louis and Richard Toll and RN6 is covered by two 
stations, one at Ziguinchor and the other at Velingara.  

During the visit, the ET observed the system and discussed with operators. The stations are operational 
24/7, and the data that is entered and exchanged with the central offices (in Dakar and in Abidjan), and 
with Direction des Routes. The weighing equipment used at the stations is calibrated every 6 months. 

The data is automatically processed through a sealed system so that there is no way to manually alter it. 
The Directorate of Roads provided the ET with the whole database including axle load data, O-D data, 
and type of transported goods by haulers covering the years 2014-2018. To that extent, the ET will use 
the data provided by Afrique Pesage. The quality of this data is ensured via the fact the system has fool 
proof steps, and the ET will provide the required documentation (screen shots and picture of the 
measuring stations) to prove the quality and the soundness of the data. 
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5.6 Analysis Plan 
5.6.1 Traffic Survey Data Analysis 
In addition to data entry and transfer into usable format (Excel or Stata), the collected data will undergo 
the following steps for data analysis: 

• Presenting traffic count by hour, vehicle type and day to see hourly variation 

• Presenting 24-hour totals by direction and day and vehicle type to see daily variation 

• Summarizing the 7-day two-direction counts and combining that with the current traffic count 
campaign conducted by AGEROUTE to estimate the Average Daily Traffic 

• Deriving the AADT: As a first option, the ET will use monthly fuel consumption data to obtain 
seasonal factors that will be used to estimate AADT. Monthly fuel consumption data will be 
obtained in Senegal from the National Hydrocarbons Committee (Comité National des 
Hydrocarbures).  

• Presenting AADT by vehicle type 

Complying with Annex J9, the ET will graphically illustrate the traffic volume (AADT and percent trucks) 
for the entire chainage (kilometers on x-axis, AADT volume on y-axis, and percent trucks on the other y-
axis). The stations will be integrated into the high-resolution videos of the roads and itinerary diagrams.  

AADT per vehicle types derived from the traffic counts surveys will be one of the input data need by 
HDM-4.  

5.6.2 O-D Survey Data Analysis 
O-D survey data will be analyzed using Excel and Stata. Using O-D data, the ET will be able to perform 
the following analysis in a tabulated form: 

• AADT by origin and destination 
• AADT by journey purpose 
• AADT by gender 

ET will also present O-D on aerial imagery of each road. Complying with Annex J9 requirements, the 
stations will be integrated into the aerial imagery and itinerary diagrams. 

Further analysis will be performed to answer RQs 3A and 3B (Section 7). 

5.6.3 Axle Load 
For axle load data, the ET proposes to use secondary data extensively available in Senegal. The ET will 
analyze the data provided for the whole country limiting the analysis on data provided by the stations 
located on RN2 and RN6 (integrated into the aerial imagery and itinerary diagrams). 

The ET will report axle load data in 8.2- and 13-ton equivalents by vehicle class. The analysis will 
distinguish between domestic and international traffic and will obtain the degree of vehicle overloading 
to estimate the truck factor (average ESALs per heavy vehicle) to be used for further analysis, especially 
to determine the remaining structural life of the investment. 

5.6.4 VOC and VOT 
Data collected on VOC and O-D for representative vehicle types, will be formatted in Excel for input in 
HDM-4. All financial costs/prices collected will also be converted into economic values to reflect tax 
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adjustments. The VOT will be determined with references to wage rate information by employment 
sector and/or GDP per capita data.  

5.6.5 IRI 
After obtaining the measurement from the field, revising the photographic evidence to prove their 
compliance with ASTM International, and World Bank Technical Paper 46,60 the contracted firm will 
start the data analysis part. In fact, the data analysis is an automated process. The IRI data will be 
provided in a Comma-Separated Value format, with road sections and their location, and the 
information extracted from the Laser Profilometer will be set to 100-meter interval sections.  

The evaluation team will graphically illustrate the IRI for the entire chain (kilometers on x-axis, IRI on y-
axis) and for homogeneous sections.  

The data will be implemented in the itinerary diagram. Figure 5-3 provides a Sample Summary Itinerary 
Diagram (for an entire chainage) and Sample Detailed Itinerary Diagram (zooming in on a subsection) for 
IRI data. 

 
Figure 5-3. Sample Summary Itinerary Diagram and Sample Detailed Itinerary Diagram – IRI 

5.6.6 ERR Estimation using HDM-4 
After undertaking a level 1 calibration, HDM-4 will be ready for use to derive ERR, since it will reflect 
local general conditions whereas a non-calibrated model will yield flawed results. All data collected will 
be used to estimate ERR.  

5.6.6.1 Input data 

• Geometric characteristics of the road section (already defined in the previous HDM-4 analyses but 
to be checked from the as-builts): 

– Length of the road section 

– Width of the carriageway 

– Width of the shoulders 

– Number of lanes; whether traffic is one way or two-way (and possibly the capacity of the section 
[in Passenger Car Units per hour]) 

– The vertical alignment (gradient) (meter per kilometer) of the section and the cumulative 
sinuosity (degree per kilometer).  

• Traffic (obtained from the traffic counts and O-D surveys): AADT by vehicle types, traffic growth 
(derived from economic growth and population growth)  

                                                            
60 World Bank, 1986 
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• IRI: before work (sourced from AGEROUTE) and after work collected following the ET proposed 
methodology 

• Pavement structure: structure of the roadway, type of roadway, nature of supporting soil, grain size 
of the support soil material, grain size of the material of the surface layer 

• Type vehicles and vehicle fleet: The types of vehicles that will be used for the economic evaluation 
will be representative of the vehicle fleet in Senegal: Passenger car, Intercity taxi, Minibus, Coach, 
Goods Van, 2-axle Truck, +2-axle Truck, Articulated Truck, Passenger Van, Motorcycle, other. The 
characteristics of these vehicles will be collected from AGEROUTE and updated during O-D/Road 
User surveys.  

• Maintenance unit costs: routine maintenance costs (local repairs and maintenance of dependencies) 
and periodic maintenance (resurfacing and reinforcement). 

5.6.6.2 Comparing Project Option to Base Option 
HDM-4 analysis will be performed, comparing the project option with a base option, over 20 years and 
using a discount rate that reflects the time preference rate for Senegal. The scenarios that the ET would 
compare are the base option consisting of performing minimum maintenance.  

Figure 5-4 summarizes ERR estimation process using HDM-4. 

 

HDM-4 
Model : 
project 

option vs 
base option

Roads characteristics

Traffic/IRI

ESALs/Maintenance 
unit costs

Vehicle fleet and VOCs

RRP final costs

ERR 
NPV 

Figure 5-4. ERR estimation process using HDM-4 
 

Comparing the updated ERR to the original ERR will show variances for which the ET will provide 
reasonable explanations. 
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Evaluation Design - Research Questions 2A 
and 2B – Maintenance Practice and Decisions 
6.1 Methodology 
6.1.1 General Overview of the Methodology 
The life of the roads, and overall utility to users, is dependent on the extent to which they are 
maintained. Furthermore, just as the life of the roads are shaped by maintenance practices, 
maintenance practices are informed by the decisions made by key stakeholders reacting to political, 
economic, financial, and technical incentives. The ET will therefore examine the following questions (the 
first three build directly off RQs 2A and 2B): 

• What are the relevant road authority's current maintenance practices? 

• What incentives or factors – political, economic, financial, and technical – shape maintenance 
decisions and practices? 

• Based on these current maintenance practices, incentives, and factors, what is the likelihood that 
MCC's investment will remain adequately maintained for the life of the investment? 

• Finally, drawing from the questions above, what maintenance assumptions should be used in the 
HDM-4 model to yield the best estimate of the costs and benefits of the road investment?  

The ET will answer these questions through a combination of: 

• Interviews with key personnel 

• Descriptive and technical analyses of maintenance practices based on historical data on the 
frequency and quality of the routine and periodic maintenance practices carried out by AGEROUTE 

• Collection and analysis of axle load and traffic count data 

• Field visits on RN2 and RN6 

• Existing external technical audits of AGEROUTE’s maintenance works to verify and adjust insight 
derived from the informants interviewed  

• The administrative records and reports 

6.1.2 Detailed Methodology 
The ET will begin by analyzing maintenance works carried out on roads with similar construction types. 
The focus will be on national roads similar to RN2 and RN6 (e.g. non MCC-funded section of RN2 [from 
Saint Louis to Richard Toll], RN1, RN3 and RN5) as the MCC funded roads are relatively new and have 
not undergone significant maintenance since the compact ended and therefore these similar roads 
provide a comparative data set. Focusing on a 15-year period, using the available Programme Triennal 
Glissant (Three-Year Rolling Program) (PTG), the ET will analyze data on: 

• The year of the first routine maintenance and frequency and quality of subsequent routine 
maintenance works 

• The year of the first periodic maintenance and frequency and quality of subsequent periodic 
maintenance 
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• The evolution of the condition of the roads (e.g. data on cracking, potholes, rutting…). 

Through the analysis of the technical audits conducted by FERA using an external auditor, the ET will 
assess the quality of the maintenance work carried out by AGEROUTE. In addition, the ET will use road 
conditions data on similar sections and on rehabilitated sections to assess the quality of the roads and 
previous maintenance works carried out by AGEROUTE, looking at the coherence between the 
conditions of the roads and the maintenance works. 

To assess the likelihood that the MCC-funded roads will be adequately maintained, the ET will not only 
rely on the current maintenance practices as they are carried out by AGEROUTE but also on the 
requirements dictated by the volume of traffic and the amount of overloading observed on the 
rehabilitated sections: 

• Traffic volume: Comparing the observed traffic volume with the traffic assumptions used for the 
design of the roads will inform the extent to which maintenance practices are adequate: if actual 
traffic levels tend to exceed the maximum volume the roads have been designed for, then the 
rehabilitated sections might deteriorate more quickly than expected and require more frequent 
maintenance. 

• Axle loading: Similarly, the analysis of the axle load data will inform the level of the overloading on 
the rehabilitated roads. If the level of overloading exceeds the maximum axle loads for which the 
roads have been designed, the rehabilitated sections might deteriorate more quickly than expected 
and relatively more frequent maintenance might be needed. The ET will also examine the 
overloading practice in Senegal and assess how that affects road condition. We will use data 
collected in the field (geotechnical) and analyze axle data documents provided by Afrique Pesage and 
post-compact geotechnical data provided with as-built files. The ET will assess the impact of 
overloading on the roads, and how to better deal with this issue to make maintenance practices less 
expensive and more efficient. 

Finally, the ET will examine the incentives and factors that shape maintenance practices and decisions 
for roads in Senegal, paying attention to how these factors and incentives may affect MCC’s investments 
in RN2 and RN6. This analysis of incentives and factors will be approached from three perspectives: 

Financial: MCC specified prior to the investment that it requires GoS to reduce the annual maintenance 
funding gap from 26 to 0 percent in 5 years.61 The ET will therefore analyze the funding available for 
maintenance in Senegal, including an assessment of whether the funding gap still exists. The ET will do 
its evaluation by looking at the budget estimation (methods used by AGEROUTE) and assessing how 
reliance on a non-calibrated HDM-4 model influences the quality of the cost forecast, and the 
maintenance budget. The team will also examine AGEROUTE practices toward funding allocation for 
maintenance, paying attention to:  

1) The segments chosen for maintenance 

2) The amount of funds allocated to maintenance 

3) Accountability practices around maintenance fund utilization.  

Technical: While examining the budgets and fund allocation will inform the extent to which road 
maintenance is being adequately funded, reviewing the actual expenditures may show underspending 
of the allocated budget. In that case, underspending may show lack of capacity to implement planned 
work. Interviews should help the ET explain why there is underspending. For instance, the ET will be 
better able to assess issues with contracting procedure to select maintenance contractors, examine 
challenges with the quantity of qualified contracting firms to do the maintenance work, and explore 

                                                            
61 MCC, 2009 
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issues with the number and quality of staff at AGEROUTE to monitor maintenance work, as well as the 
quality of the equipment onsite. 

Political Economy: Beyond technical and financial factors and capacities, road maintenance practices 
are also affected by political economy factors. Even if maintenance funds are available and technical 
capacities may exist, there may be political considerations that influence how road funds are used. For 
instance, new construction projects may be prioritized over routine and periodic maintenance, which 
may in turn disincentive maintenance, potentially reducing the life of MCC’s investment. Thus, the 
political economy assessment will examine the many actors involved in the funding, prioritization, and 
implementation of road maintenance, the actors’ primary incentives regarding maintenance, and their 
efforts (if any) to influence it.   

6.1.3 Guidance Questions to be Explored 
Drawing from the respondent categories above, the ET will aim to answer the following guidance 
questions included in the RFP for the ET’s consideration: 

Question from RFP Appropriateness and answerability 

How were routine and periodic maintenance costs 
determined and planned by before the Compact? 

Appropriateness: The ET finds it appropriate to know how 
maintenance were planned and budgeted for before, to set a baseline 
for pointing out any changes.  

Answerability: Answer to this question may be derived from existing 
documentation on historic PTGs (2003-2005 PTG and 2007-2009 PTG). 

Were there any changes made during the Compact 
period? 

Appropriateness: To know if and how maintenance planning and 
budgeting have changed during the Compact period, to set the basis 
for assessing if changes were partly encouraged by the Compact. 

Answerability: Answer to this question can be derived through 
comparing insights from historic PTGs (2003-2005 PTG and 2007-2009 
PTG compared to 2014-2016 PTG and 2017-2019 PTG). 

Do these changes have anything to do with the 
Compact? 

Appropriateness: Assessing if changes were partly encouraged by the 
Compact. 

Answerability:  Answer to this question can be partially derived 
through interviews with local stakeholders (AGEROUTE and FERA). 
Factors that may have influenced maintenance costs outside of the 
compact will be informed as part of the political economy analysis 
through interviews with other government and non-government 
entity stakeholders. 

To what extent other donors have influenced the 
changes in maintenance practices? 

Appropriateness: Changes in maintenance practices (if any) are likely 
to have been influenced by other donors that have been supporting 
GOS before MCC.  

Answerability:  Answer to this question can be partially derived 
through interviews with local stakeholders (AGEROUTE and FERA). The 
extent to which other donors have influenced maintenance practices 
will be informed as part of the political economy analysis through 
interviews with other government and non-government entity 
stakeholders, especially other donors.  

What has been the executed supply of 
maintenance works in comparison to budget 
allocations? What is the assessment of the 
capacity of contractors in charge of road 
maintenance works? Are the size of works 
appropriate to attract efficient contractors? 

Appropriateness: Spending on maintenance works may not be aligned 
with budget allocation. By pointing out any underspending of the 
budget, the ET may be able to explore the root causes to this: possible 
insufficient capacity of AGEROUTE, lack of capacity or inefficiency of 
the maintenance works firms, etc. 

Answerability:  Part of answer to these questions can be derived from 
comparing the allocated budget (from FERA) and the expended 
budget. Looking at FERA’s technical audits on AGEROUTE’s works and 
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Question from RFP Appropriateness and answerability 

conducting interviews with AGEROUTE and FERA can help explore the 
causes for any misalignment between budget allocation and 
execution. 

How are the responsibilities divided between public 
sector organizations and across national and 
subnational levels? 

Appropriateness: By understanding the responsibilities of public 
sector organizations, the ET can better understand how road 
maintenance decision-making is structured, and the autonomy with 
which staff can make decisions. This includes any organizational/ 
structural constraints or inefficiencies that may inhibit the 
maintenance. 

Answerability: Organizational/structural constraints can be collected 
via interviews with government entities and contractors. 

How is the road maintenance regulated, formally 
or informally speaking? What interests maintain 
the current system?  

 

Appropriateness: By better understanding road maintenance 
regulation and the interests that maintain the current system, the ET 
can deconstruct how these formal (budget allocation, maintenance 
plans) and informal (political economy decisions) influences impact 
decision-making around road maintenance. This, in turn, impacts road 
maintenance practices. This question also overlaps with the previous 
one, given the relationship with regulation and division of 
responsibilities. 

Answerability: Formal regulation of road maintenance work can be 
collected via document review. Informal regulation and interests 
would be derived from interviews with government personnel, non-
state actors (Civil Society Organizations, journalists, academicians), 
construction firms, and international stakeholders who fund 
roadwork. 

How is the sector funded? How do the funds flow 
through the sector? 

Appropriateness: Examining how the sector is funded – including the 
role of toll roads, taxes, local banks, and international or regional 
funding – and how funds are spent - will help the ET understand 
reasons for the maintenance funding gap and the constraints that may 
have led to underspending.  

Answerability: Document review and interviews with donors, 
ministries, FERA, and AGEROUTE may be used to inform how the 
sector is funded, by whom the sector is funded, how these funds are 
utilized, and how these funds flow through the sector. 

What stakeholders are involved in and affected by 
sector reforms, and what are their incentives and 
interests? What stake do politically powerful actors 
have in road maintenance sector reform? 

Appropriateness: By understanding the various actors involved in road 
maintenance, the rationale behind their interest, and their stakes, the 
ET can better understand how individuals and organizations may 
inhibit or encourage road maintenance. Thus, maintenance may be 
hindered by individuals and their personal motives or may be 
encouraged along specific roads due to the presence of a regional or 
international donor and GOS perception of their likelihood to continue 
to invest in Senegal. 

Answerability: Stakeholder involvement can be collected via 
interviews with government or government-affiliated entities. The 
stakes held by politically powerful personnel can be commented on by 
interviews with non-state actors (CSOs, journalists, academicians), 
construction firms, and international stakeholders who fund 
roadwork. Feedback on organizations that may influence GOS road 
maintenance decisions can come from non-state actors, international 
stakeholders, and government personnel. 
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6.2 Timeframe of Exposure 
The RRP was completed approximately 4 years ago, and rehabilitated sections may have already 
undergone routine maintenance, which is a good time for data collection on routine maintenance for 
these sections. However, given the recent construction of the roads, periodic maintenance data cannot 
be collected yet on the rehabilitated sections. Therefore, it is necessary to collect secondary data on the 
overall network to assess road maintenance practices. The rehabilitated sections are likely to follow the 
same maintenance scheme as the overall network.  

Four years also provides the ET with a longer timeframe over which to explore how road maintenance 
funding has changed over time. From a technical standpoint, 4 years will also have allowed ample time 
to have passed so that the ET can examine the technical challenges that impact road maintenance. 
Finally, though political-economy factors are constantly evolving, four years should allow for more 
persistent and sustained political-economy influences to arise that may be more likely to continue 
shaping the political-economy around road maintenance in Senegal into the future. 

6.3 Primary Data Collection 
To shed greater light on the factors and incentives affecting road maintenance practice and decisions as 
well as verify and supplement the insights derived from secondary data analysis, the ET will undertake 
primary data collection through traffic volume counts (describe in the previous research question), 
interviews with key informants, and visual survey of RN3 and RN5 as counterfactual roads. 

6.3.1 Traffic Volume Counts 
The ET will collect traffic volume data on RN2 and RN6 during seven consecutive days using automatic 
traffic counters (pneumatic detectors). Section 5.3 provides the details on the approach for traffic 
counts surveys. 

6.3.2 High-resolution Videos of the Roads 
The ET will record videos of RN2 and RN6 using a high-resolution dashcam with GPS capability. Section 
5.3 provides the details on the approach for the filming of the roads. The reason for the dashcam survey 
is to have a visual assessment of RN2 and RN6 to check if maintenance has been undertaken and see if 
this tallies with what has been specified in HDM-4. These images will help the ET check the quality of the 
road conditions data (Section 6.5.2) provided by AGEROUTE before their use.  

6.3.3 Key Informant Interviews 
6.3.3.1 Sampling 
Research Area 2 involves inputs from key stakeholders and respondents who can validate and provide 
greater insight into three overarching areas around maintenance practice and decisions. First, interviews 
will be used to verify and further discuss findings around current maintenance practices – including road 
maintenance funding practices – the ET ascertains during the desk review (described under secondary 
data collection), and as an opportunity to discuss the likelihood of these maintenance practices 
sustaining or changing over the life of the investment. Second, coupled with an analysis of road 
maintenance funds, the ET will use interviews with key stakeholders – especially but not limited to FERA 
and AGEROUTE staff – to discuss the technical constraints that may affect maintenance practices and 
decisions. Finally, the ET will conduct interviews to better understand political-economy factors that 
underlie road maintenance decision-making, which would shed light on the broader considerations that 
impact road maintenance, including the factors that shape road maintenance funding decisions. 
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Interviewees will be selected or sampled in consultation with MCC, and may broadly be categorized into 
the following respondent categories: 

• Government entities directly involved in planning, budgeting, implementing, and overseeing road 
maintenance efforts around this Compact. This would include, for example, AGEROUTE, FERA, the 
Ministry of Infrastructure, and the Ministry of Finance. 

• Non-government entities directly involved in implementing road maintenance efforts around this 
Compact. This would include, for example, the contractors responsible for construction and 
maintenance efforts along RN2 and RN6 thus far. 

• Entities that fund or donate to road construction and maintenance efforts. This would include 
entities that directly fund road maintenance on RN2 and RN6 as well as those that fund road 
maintenance in Senegal. Example organizations include MCC, local banks that fund road 
maintenance, international and multilateral donors that fund road construction and maintenance 
such as the International Monetary Fund, the ECOWAS, the Islamic Development Bank, the Africa 
Development Bank, and others. 

• Other key informants not directly involved with road construction and maintenance in Senegal. This 
may include academicians who study political economy in Senegal and West Africa, USAC, ANSD, the 
Office of the Governor in Ziguinchor, and civil society organizations or journals focused on issues 
pertaining to road construction and maintenance. 

The individuals sampled from the entities indicated above should be: 

• Individuals who are familiar with the Compact 

• Individuals who can speak broadly on road maintenance in Senegal and/or West Africa 

• Individuals who may provide answers to questions around political economy in Senegal 

• Individuals who can verify or “ground-truth” the information provided by other respondents (such 
as ANSD, to verify road maintenance fund and investment figures) or collected through desk review. 

The ET also recognizes that, while field-deployed, respondents or stakeholders may identify additional 
individuals who would be well-positioned to answer questions on the road maintenance practice, 
decision-making, funding, technical capacities, or political economy considerations. Thus, though the ET 
will set up interviews in advance of field deployment, additional key informants may be added on as 
field work progresses. 

6.3.3.2 Instruments 
Prior to field work, the ET will develop structured interview protocols with specific questions directed 
toward each respondent category. These questions will be accompanied with prompts to detail further 
paths of inquiry stemming from the interview question asked. The ET will have fully developed interview 
protocols developed prior to data collection. ET members administering the interviews will initially 
conduct the interview protocols over the first few days of field deployment. Thereafter, the ET will 
tweak these questions based on these initial interviews. During internal check-ins while field deployed, 
the ET will also discuss adding, removing, and further tweaking the interview questions if they observe 
gaps in the data being collected. 

6.3.3.3 Rounds, Location, Timing 
Field work is currently anticipated to take place in February 2020. During this time, the ET will collect 
data in Dakar and key cities located along RN2 and RN6. To limit costs and avoid respondent fatigue, the 
ET anticipates only one round of data collection, with follow-up emails and remote teleconferencing 
facilities subsequently used in rare instances as need. 
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6.3.3.4 Staff 
To limit the number of interviewers and ensure that interviews are as streamlined and efficient as 
possible, each interview for road maintenance will be conducted in French by two ET members.62 All 
interviews focused on road maintenance will be attended by the ET’s political economy expert, who will 
also serve as the primary/lead individual asking questions and guiding the interview. For interviews 
focused on better understanding road maintenance practices and technical or financial constraints, the 
political economy expert will be accompanied by an ET member with a background in engineering or 
road maintenance. For interviews focused on political economy factors and incentives, the political 
economy expert will be accompanied by the in-country coordinator. As political economy is inextricably 
tied to context, the political economy expert and in-country coordinator can guide questions to ensure 
that the responses provided by informants are appropriately speaking to the various dimension of 
political economy (agency, power, etc.) and context. 

As described in the following subsection, the ET plans to code interviews, which would incorporate staff 
with experience engaged in qualitative coding of the data analysis process. Qualitative coding would 
take place after data collection in the field was concluded. 

6.3.3.5 Data Quality and Processing 
The interview protocols will initially be developed in English, then translated to French prior to field 
work. Any changes to interview protocol will also be translated. All interviews will begin with the lead 
interviewer reviewing an interview consent statement to the respondent in French, clarifying any 
question the respondent may have, and obtaining and documenting this consent. If the respondent does 
not consent to being interviewed once the consent statement has been reviewed, the interview will not 
be conducted. 

The ET will initially seek permission to record the interviews. However, if the ET notices that 
respondents are less likely to respond in a cooperative manner, the recording will be suspended. 
Furthermore, if permission is not granted to record, the interview will proceed without being recorded. 

Handwritten notes taken during the interview will be converted into an electronic format. Though the 
second interviewer will serve as the main note taker, the primary interviewer will also take notes, with 
both ET members reconciling these notes, preferably daily as possible. Any discrepancies in the notes 
will be resolved through the recording if available, or, in rare instance, during remote teleconferences. 

The ET will conduct these interviews with a single respondent at a time. However, recognizing 
availability constraints of respondents, the ET will accommodate group interviews as required. For 
respondents unavailable during the field visit, the ET may either deploy the in-country coordinator to 
collect more data or conduct the interview remotely via phone or remote meeting software. 

6.4 Summary Table 
Data 

collection  

Timing MM/YYYY 
(include multiple 

rounds) 

Sample Unit/ 
Respondent Sample Size 

Relevant 
instruments/ 

modules 

Exposure 
Period  

Traffic 
Volume 
Counts 

02/2020 Vehicles 

Number of 
vehicles over 7 
days (around 
7000 vehicles per 
traffic count 
station) 

Automatic traffic 
counters Pneumatic 
detector 

52 to 53 
months after 
RRP’s 
conclusion 

                                                            
62 The ET envisions all interviews focused on road maintenance will be conducted in French. However, in the unlikely scenario that one of the 
ET members is unfamiliar with French, an interpreter will accompany the interviewers. 
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Data 
collection  

Timing MM/YYYY 
(include multiple 

rounds) 

Sample Unit/ 
Respondent Sample Size 

Relevant 
instruments/ 

modules 

Exposure 
Period  

High-
resolution 
videos of 
RN2 and 
RN6 

02/2020 kilometers 100 percent of 
the roads 

High-resolution 
dashcam 

52 to 53 
months after 
RRP’s 
conclusion 

Key 
Informant 
Interviews 

02/2020 
Individuals organized 
into the four respondent 
categories  

35 respondents 

KII protocols for the 
four respondent 
categories 
identified, 
customized for 
each organization 

52 to 53 
months after 
RRP’s 
conclusion 

 

6.5 Secondary Data Collection 
To inform its analysis of RQ2A, the ET will draw heavily from the documents provided by MCC, MCA-S, 
USAC, and other stakeholders to complement the analysis of the road maintenance practices.  

6.5.1 Geotechnical Data Collection  
Because the roads are relatively new, and that the degradation of the subgrade will not have started. 
The ET proposes to use the as built data to provide the geotechnical structure and derive the CBR. 

6.5.2 Road Condition 
 The ET will use the data collected via the current data collection campaign conducted by AGEROUTE to 
evaluate road condition data and see how the degradation evolves. The ET will also rely on historical 
data, to see the evolution of the degradation.  

The ET also proposes to use a high-resolution dashcam to record the visual surface condition and will 
use this data to assess the quality of the data provided by AGEROUTE. 

6.5.3 Maintenance Needs, Practices, Expenditure, and Funding 
The ET will gather the relevant documentation regarding the state of the MCC-funded roads and look at 
the state of those roads to have a better understanding of maintenance needs. The team will investigate 
the relevant data on maintenance practices that is available at AGEROUTE. This will allow the ET to 
better understand the current maintenance practices conducted in Senegal. The ET will have to examine 
the source of funding and the flow of the funds from GOS to the regional AGEROUTE. This data will be 
derived from the administrative records of AGEROUTE, as well as the PTGs (2003-2005, 2007-2009, 
2014-2016, 2017-2019) and the FERA funding requests and reports of the technical audits. The ET will 
have to investigate the FERA funding sustainability, via the accounting documentation and the data 
provided by the Ministry of Finance. 

The following will detail how the maintenance practices mechanism is in Senegal. 

6.5.3.1 Road Maintenance Needs  
To assess the maintenance needs for the RN2 and RN6, the ET will need to focus on two major aspects:  

• Detailed procedure for elaboration of the maintenance plan (PTG) 
• Evaluators approach to determine road maintenance needs 
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Detailed procedure for the elaboration of the maintenance plan (PTG) 

The PTG is a 3-year maintenance plan developed by AGEROUTE with the support of an outside 
contractor that aims to preserve the 15,309-kilometer road network, 5,305 kilometers of which are 
paved, with the remaining as non-paved roads.  

To elaborate the PTG, the contractor used the data provided by AGEROUTE and the ministry of 
transportation, then ran an HDM-4 module that gives out the road conditions and maintenance 
requirement.63 The HDM-4 output is used to classify the road in need of intervention and the type of 
maintenance for each of the road sections. 

Based on this classification, the cost estimation of the interventions is elaborated and AGEROUTE 
submits this PTG to the FERA to obtain the funding for the intervention. Once the funding is allocated, 
AGEROUTE starts a call for tender to start the interventions. 

During the country visits, AGEROUTE representatives, told the ET that the programmed intervention 
may vary if a critical road situation arises due to floods or other natural disasters. 

6.5.3.2 Road Maintenance Practices 
During the meetings with FERA and AGEROUTE, and after reviewing the provided documentation, the ET 
developed a good understanding of the current maintenance practices.  

The technical proposal64 states that maintenance practices in Senegal can be grouped in two categories: 

• Routine maintenance: May be defined as treatments applied to the pavement to keep it functioning 
properly. Routine maintenance is done on pavement as soon as it starts showing signs of 
deterioration (potholes, etc.). It is the type of maintenance that is done once a year and includes: 

– Localized repairs:65 Application is limited to 1.5 to 2 percent of the surface of the roadway when 
it presents degradation. 

– Maintenance of dependencies: Includes the re-profiling of the shoulders and the cleaning of 
ditches and drainage structures. 

• Periodic Maintenance: covers activities that are operated on a regular basis and relatively long 
intervals. Its objective is to preserve the structural integrity of the road.66 In Senegal, it includes the 
following operations: 

– Resurfacing of the pavement surface coating every 10 years 

– Reinforcement of the untreated graveled pavement every 15 years, according to a structure of 
15 GNA+ES. The average UNI (IRI) with reinforcement is estimated at 2.5 meters per kilometer 

6.5.3.3 Road Maintenance Funding 
Based on field visits and interviews conducted, the ET understands that FERA is an independent financial 
authority responsible for financing AGEROUTE road maintenance projects. 

FERA collaborates with the ministry of budget and finance, which allows it to access loans under GOS 
guarantees. Although FERA is an independent financial entity, it is still under the GOS budget. One of the 
difficulties facing FERA is the reluctance of foreign donors to invest in road maintenance projects.  

FERA’s state budget has shrunk by 20 percent due to a treasury lack of funds to be allocated to FERA and 
road maintenance projects. FERA’s main income other than budget allocation from GOS is the road user 
                                                            
63 AGEROUTE,  2014. 
64 CH2M, 2018 
65 Ibid 
66 World Bank, 2005 
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tax that produces 36 billion FCFA, while the budget is estimated at 70 billion FCFA. FERA is currently 
becoming more dependent on loans from banks, and depending less on the government budget. The 
issue becomes apparent when only 72 percent of the funds allocated to AGEROUTE are used, preventing 
FERA from collecting the Road Use Tax, crippling their ability to pay back loans. To counter this issue, 
FERA moved to a performance-based system, because AGEROUTE cannot reimburse unspent funds as 
they are just subtracted from the following year fund. 

Figure 6-1 summarizes the funding scheme for maintenance. 

 
Figure 6-1. The Funding Scheme for Maintenance 

 
Concerning the fund allocation, the current practice goes as follows: 

• AGEROUTE first develops a PTG, and a yearly maintenance plan with FERA, on the cost estimations. 

• AGEROUTE then submits the document to FERA for review and fund allocation. 

• FERA then submits this document to the GOS for fund allocation (Note that FERA in 2017 contracted 
110 billion FCFA loan under the state guarantee to lower it dependency on state bureaucracy and 
state funding). 

This current funding scheme allowed for an 11 percent increase for roads deemed good to average 
between 2011 and 2017.67  

The ET will look further into the current funding scheme (GOS + Loans) and its sustainability because 
FERA is struggling to pay back the loans and that the GOS is cutting down funding to FERA. In this scope, 
the ET, during the country visits, understood that FERA is exploring the idea of requiring tolls on some 
sections. In addition, AGEROUTE is planning to build a highway, and the ET will consider the possibility of 
transferring funds from the highway toll payments to sustain the road maintenance program.  

                                                            
67 FERA, 2019 
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The ET will look at the duration of different steps in the fund allocation procedure to assess its efficiency 
and if there is any way that the process can be enhanced, based on relevant literature and a benchmark. 

6.5.3.4 Road Maintenance Budget  
The PTG is a 3-year maintenance plan that is proposed by AGEROUTE. The latest PTG was initiated in 
2017 and covered the maintenance of 1,841.419 kilometers.68 The investment required to conduct 
these maintenance activities is around 150 billion CFA, with 62.1 percent of the investment going 
towards periodic maintenance of the roads network rehabilitation and 33.4 percent towards routine 
maintenance. 

The ET will evaluate the overall expenditures, relying on documentation provided by FERA (fund 
allocation documentation) to see the amount allocated. The ET will also rely on AGEROUTE documents 
detailing the cost breakdown for the different maintenance practices on national roads. The ET will then 
examine FERA’s technical audits to see how FERA inspects the spending.  

To access the funding resilience, the ET will consider HDM-4 modules that set the expenditures for the 
PTG and if it reflects the current real word scenario. About expenditure, the ET will look at the HDM-4 
prediction and see how the new calibrated module will affect the expenditures of the maintenance. The 
ET will look at AGEROUTE’s capacity for implementing the maintenance plan, and its capability versus 
the fund and spending, to see if AGEROUTE has the capability to deal with the current maintenance 
load. 

6.5.4 Axle Load 
As mentioned in section, there are existing data on axle load that will be collected from Directorate of 
the Roads. 2014-2018 data has already been provided to the ET. 

6.6 Analysis Plan 
6.6.1 Road Maintenance Practices (RQ2A) 
6.6.1.1 Maintenance needs  
The approach used by AGEROUTE to determine their maintenance needs will be analyzed through 
looking at the documentation relating to the PTG. The analysis will show the hypothesis used to 
determine such needs.  

The ET will also perform its own assessment of the maintenance needs based on the information 
provided in Table 6-3, to compare findings with AGEROUTE’s plan, focusing on RN2 and RN6. 

Table 6-1. Information on Road Maintenance Needs 

Information Justification Methodology 

Road condition The need is to assess the level of degradation 
on the road structure  

Secondary data from 
AGEROUTE 

Pavement structure 

As-Built 

To examine the bearing level of the road as 
well as its resilience to degradation. To 
examine the structure of the pavement on day 
1 

Referring to the 
documentation provided by 
MCC, MCA, and USAC 

 

Geotechnical 
To investigate the state of the structure at the 
start of option period 1 to assess the level of 
degradation 

                                                            
68AGEROUTE, 2016 
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Information Justification Methodology 

Axle load 
The practice of overloading is current practice 
in Senegal, thus the need to evaluate the 
impact of this practice on the road 

Secondary data from Afrique 
Pesage (shared by the 
Directorate of Roads) 

Traffic 

The amount of traffic is a crucial parameter to 
consider when programing an intervention 
plan on the road. Traffic data needs reviewing, 
to assess the impact. 

Section 5.3.1 

 

Road Condition Data 

The ET will collect the data based on Appendix A of LTPP and translate it to an HDM-4 compatible 
format. The data will then be used to calibrate the HDM-4 model by comparing the model predictions If 
it shows the actual terrain situation and modifying the model parameters as needed. The ET´s road 
engineer will then determine the cause of the observed deterioration. The road segments will be 
graphically illustrated on a geographic information system (GIS) module with the observed distressed 
frequency. 

Axle loading 

The ET will analyze the evolution of the overloading phenomenon in Senegal based on axle load data 
collected form Directorate of the Roads since the start of the weighing stations. Analysis will be done by 
weighing stations and by categories of vehicles. Axle loading data will also be used to assess if it 
complies with the overloading assumptions used during the design of the roads and determining if the 
roads are likely to reach their expected life. 

6.6.1.2 Maintenance Practices  
The ET will provide an extensive description and assessment of the maintenance practices in Senegal, 
especially by explicating: 

- The conditions under which maintenance are carried: frequency of routine and periodic 
maintenance base on data collected from AGEROUTE (historic data on RN2, RN6, RN3 and RN5) 

- Maintenance quality assessment through crossing tabulating maintenance frequencies with 
road condition data and with external technical audit data. 

6.6.1.3 Maintenance Funding Gap and Expenditures 
The comparison between maintenance needs and the allocated maintenance funds will be analyzed to 
illustrate the evolution of the maintenance funding gaps over time and determine the likelihood that 
this gap will be filled up in the future based on the interview carried out with stakeholders.  

Along with the funding gap, actual expenditures will be analyzed against the allocated budget over time 
to determine any underspending. 

6.6.2 Road Maintenance Decisions (RQ2B) 
For the political economy analysis of road maintenance decisions, the ET will rely on USAID’s applied 
political economy analysis framework to structure its analysis. The framework focuses on a handful of 
key factors to consider, which are grouped into four analytic components that the ET will examine as it 
pertains to road maintenance decisions along RN2 and RN6 as well as in Senegal more broadly:  

• Foundational factors, which examine deeply embedded, longer-term socioeconomic and power 
structures and how they influence road maintenance efforts 
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• Rules of the game, which are the rules and norms that influence how stakeholders behave and 
interact 

• Here and now, which explores how current events and circumstances influence key stakeholders 
and how these stakeholders respond  

• Dynamics, which involves examining how the first three components interact to affect and influence 
each other and shape prospects for change.  

Details about the four specific categories of respondents and organizations to be included in the political 
economy analysis can be found under the key informant interviews section above, while the methods by 
which the ET will analyze road maintenance interviews follows. 

6.6.3 Analysis of Interviews with Road Maintenance Respondents 
For electronic notes taken during field work, KII notes will be coded via qualitative coding software (e.g. 
Dedoose).69 Using qualitative coding software will allow the ET to better analyze trends that arise during 
qualitative data collection, and ensures the ET is more impartial. 

The ET will also develop a codebook to guide the coding process and will utilize the themes identified 
during field work to fill it out. Positive and negative statements will both be coded, with codes created 
for each. Analysis of these interviews will go through double coding, a process whereby at least two 
individuals code each interview, and the codebook will initially be piloted using small set of interviews, 
allowing for higher reliability.  

Analysis of coded data will include, at a minimum, a review of code frequencies, cross-tabulations, and 
co-occurrences. This analysis will reveal key trends and highlight the most important themes for each of 
the RQs. Based on the interview questions asked, the ET will separate findings by gender, respondent 
category, and RN2 or RN6. In instances where respondents belonging to organizations or respondent 
categories, disagree, the report will mention these disagreements, and, where possible, will draw on 
secondary sources better understand or validate these differing perspectives. 

The ET will compare and triangulate the qualitative findings with secondary data and research. The 
process of triangulating data will enable the ET to cross-verify, cross-validate, and strengthen the 
findings that emerge to identify correlations between findings. To the extent possible and appropriate, 
the ET will list the number of respondents who mentioned a specific finding in the evaluation report. For 
particularly nuanced findings, the ET will also attempt to note either the organization or category to 
which a respondent belongs so long as doing so does not compromise the respondent’s identity. 

Furthermore, as the ET recognizes that responses to technical constraints and political economy 
questions can be subjective, the ET will triangulate findings with existing secondary research and data. 
These secondary resources include existing studies of road maintenance and transportation policy 
decision-making, existing research on the political economy of road maintenance, and research obtained 
from data portals. References to this secondary research can be found in the literature review as well as 
in Section 6.5. However, the ET also recognizes that, during interviews and primary data collection, 
respondents may direct the ET to additional resources the ET may not have previously been privy to. 
These resources will also be considered by the ET in examining the factors impacting road maintenance 
decision-making.  

 

                                                            
69 As interviews conducted under research area 2 are open-ended, the ET will utilize qualitative coding software. However, interviews 
conducted under other research areas – such as 3a, 3b, and 4 – will be closed-ended. Thus, the ET will not qualitatively code those interviews. 
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Evaluation Design - Research Questions 3A 
and 3B - Road Usage Patterns  
7.1 Methodology 
7.1.1 General Overview of the Methodology 
The methodology set out in this chapter is designed to identify changes in road use patterns because of 
improvements to RN2 and RN6. This methodology is designed to answer two separate but related RQs. 
RQ3A covers:  

• Who is traveling on the road? 
• How long it takes to move along key routes? 
• What they are transporting? 
• What they are paying for transport? 
• Why they are travelling along the route? 

RQ3B covers how road use patterns have changed in terms of the five elements answered by RQ3A. 

Section 5.3.1 provides more detail on how the ET proposes to measure road traffic levels through traffic 
counts. However, road traffic counts alone are not enough to answer many of the qualitative and 
quantitative RQs posed in this evaluation. For example, count data measured at a single roadside 
observation point does not provide information on the reason for the observed journey being made or 
where the journey began or ended. Ultimately, without contextual information, it is not possible to test 
whether the outputs and outcomes set out in the original project logic have been met. Additional 
information will need to be elicited from RRP beneficiaries through other means of soliciting 
information. Throughout this EDR these have been grouped into primary data sources (e.g. interviews, 
conducting roadside surveys) and secondary data sources (e.g. the use third-party reports). 

The ET needs to collect information to help understand the O-D of each journey made, which could be 
collected through standard vehicle count methods. However, as this information alone does not give 
enough precision to answer many of the qualitative questions posed in this evaluation (e.g. it may not 
be possible to assume that all vehicles counted in an agricultural area are being made for purposes 
related to the farming industry). The ET will also need contextual information on road users, to answer 
the questions bullet-pointed for RQ3A. To ensure consistency between responses, both origin-
destination and road user information will be collected as part of the primary and secondary data 
collection exercises outlined in this section. 

As part of this analysis, the ET does not propose to collect information on road users outside of the 
study area. This is because the evaluation is limited to the impact of the investment on those who travel 
along the route. 

The primary and secondary data collection methods detailed in this section focus on the impact of the 
investment on motorized traffic. However, impacts on nonmotorized traffic will be covered in interviews 
and focus groups, further information on these forms of data collection are covered in Section 8. 

7.1.2 Detailed Methodology 
The ET intends to collect information on three different types of road user, listed as follows. These road 
users are not to be confused with project beneficiaries, who have been defined differently.  
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• Public transport (operators and users). As Senegal has a vehicle ownership rate ranging between 
1.49 (for rural communities) and 8.94 percent (for urban communities);70 most Senegalese rely on 
public transport to make journeys by road. Public transport is informally organized in Senegal; most 
long-distance journeys are made in “Sept Places” (seven-seater cars used for public transport) while 
shorter journeys are often made by “Ndiaga Ndiaye” (mini-buses that stop on request and are used 
primarily in towns and cities). 

– Public transport operators are likely to benefit from road improvements through a reduction in 
VOCs, due to the enhancement of the road conditions (fewer potholes, and cracks, and better 
IRI). Higher fares because of improved journey quality and reliability and through higher fares 
because of higher demand for public transport. It is possible, depending on the level of cost-
reduction pass-through, that the latter of these could increase operators’ profits. Private taxis 
operate on a limited scale near larger towns. 

– Public transport users are likely to benefit from road improvements through a more reliable 
service, shorter journey times, and (depending on the level of cost-reduction pass-through) 
lower fares. 

• Haulers (operators and users). As referenced in the Evaluability Assessment most goods (95 
percent) moved within Senegal are moved by road.  

– Operators. Haulers may benefit from road improvements through shorter journey times, the 
ability to carry heavier loads (therefore making more efficient use of the cargo space available in 
their vehicles, and a higher demand for their services because of increased agricultural output. 

– Users. Users of hauler services (e.g. farmers) may benefit from lower haulage costs, as well as a 
more frequent and reliable service timetable. 

• Private vehicle owners and users. Even though vehicle ownership rates are low in Senegal, there 
are several privately owned cars operated by government bodies and International Non-
Governmental Organizations, as well as some cars operated by private citizens.  It is also common in 
Senegal for private citizens to have access to less-expensive vehicles, such as motorcycles and tri-
vehicles. 

Because of road improvements, private vehicle owners / users are likely to benefit from lower 
maintenance costs, improved journey quality and time savings. 

As mentioned at the outset of Section 7.1.1, to measure the impact of the scheme on the previously 
mentioned groups, it is necessary to understand which groups are affected by the road improvements. 
To answer the evaluation questions, it is important to understand the impact on users across the 
following categories: 

• Journey O-D  
• Gender 
• Vehicle category 
• Whether the journey is for distributing goods or whether it is for passenger transport 

Journey O-D 

Measuring the change in the nature of road travel along RN2 and RN6 will help to explain how the 
intervention has impacted on travel behavior as it will help explain if journey patterns have been 
impacted by the road improvements. Although, the ET does not believe that due to the sparse nature of 
the road network in Senegal, road users will typically use different routes to complete their journey, 
combining O-D survey information with vehicle count data will help evaluators to understand whether: 

                                                            
70 World Bank, 2004  
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• Journey times have become shorter 

• Certain O-D pairs along the route have seen increases in journey traffic; for example, along sections 
of the route that were poorly maintained 

• A greater proportion of journeys starting along each of the routes have a destination outside of 
Senegal. This could suggest a greater number of journeys are being made to export agricultural 
produce, which was one of the short-to-medium-term outcomes identified in the project logic. 

Gender (including O-D splits) 

Measuring the change in journey patterns and mobility levels by gender will help evaluators to 
understand whether the RRP is meeting one of its social objectives, which was to provide a better 
balance of economic and social opportunities between the genders. More specifically, this might help 
evaluators to understand whether: 

• A greater proportion of women are making journeys for a number of different journey purposes 
compared with before road improvements were made 

• The transport costs faced by women has either risen or fallen in relation to those faced by men 

Vehicle category (including O-D splits) 

Collecting survey data on the change in the travel behavior of road users by vehicle category will help 
the ET to understand the change in traffic composition as a result of the intervention. Poorly maintained 
roads will affect the ability of different types of vehicles to travel more than others, and so examining 
behavior change of different types of vehicle will help evaluators to understand whether: 

• There has been an increase in freight traffic, which in turn may suggest that one of the project 
logic’s medium-term objectives of increasing trade flows (either internal or external) has been met 

• There are areas where changes in traffic composition (e.g. a large increase in the number of HGVs 
using the road assets) might warrant higher levels of road maintenance investment). 

By journey purpose (e.g. whether their journey is for the purpose of distributing goods or whether it is 
for passenger transport, whether it is for business, commuting, leisure or other reasons) (including 
origin destination splits) 

Collecting survey data on the split of journey purpose will help the ET to assess whether each route is 
being used more for the distribution of goods across Senegal. This will help to identify whether the 
scheme’s aim (to increase output and consumption levels by improving access to new markets for 
agricultural products) is being achieved. 

Figure 7-1 sets out the methodology that will be used to source information and to answer the each of 
the questions posed by RQs 3A and 3B. This sets out the relationship between the each of the data 
collection methods. For example, primary data collection will be supplemented with information from 
secondary sources, such as confidential reports shared by third party bodies (for example, stakeholders 
of those organizations interviewed during the focus group stage). This will aid the ET’s understanding of 
primary data sources, which may lack context (e.g. data counts and road-side surveys). 
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Figure 7-1. Overview of RQ3A and RQ3B Methodology 

 
The methodology also shows that the information sourced from RQs 3A and 3B can be used (in addition 
to other information sourced elsewhere in this evaluation) as inputs to the HDM-4 model. Therefore, 
the responses to RA3 will be important in updating the ERR calculations for each route. 

7.2 Timeframe of Exposure 
Construction works took place between 2010 and 2015, and according to the project logic it is 
anticipated that the impacts of the scheme (e.g. increases in income and consumption levels) will begin 
to be realized between 2015 and 2020. Given this, it would have been appropriate to collect information 
on road-use patterns (and changes in these) from 2010 when construction began to understand the 
impact of the scheme as it evolved. Information was not collected prior to the commencement of this 
evaluation.  

As this is the first time that data will be collected on changes in road use behavior because of 
intervention, the ET does not have sufficient ex-ante information on road use before intervention to 
answer the question on changes in road use behavior, and for this reason surveys will need to ask 
questions about road users’ behavior both before and after the investment to help answer RQ3B (i.e. to 
understand changes in road use patterns and behavior as a result of investment). 

The project logic sets out longer-term outcomes from the road investment (e.g. higher levels of income 
and consumption levels). However, the focus of this evaluation is to analyze improvements in the 
performance of the road asset and this EDR does not consider longer-term societal and economic 
impacts of the investment.  

For this analysis, the ET proposes to collect road user survey information in November 2019 (the pilot 
survey) and between January and February 2020. The timeframe of exposure at the point this 
information is collected will be 50 months, and between 52 and 53 months, respectively. 

RQ3A Data collection methods Processed outputs
Primary: Road User Survey Clear ex-post evidence on Road Usage: 
Primary: Interviews Who is travelling? 
Secondary: Interviews / meetings Why they are travelling?
Purchased secondary data What they are transporting? 
Published secondary data What they are paying? 
Confidential secondary data How long does it take? 
Primary: Traffic Count 
(collected for RQ1) Identify indicators which would impact on

ERR calculations: OD, journey purpose, 
VOCs, journey times and value of time (VOT). 

RQ3B Data collection methods Processed outputs
Primary: Road User Survey Evidence on changes in Road Usage: 
Primary: Interviews Who is travelling? How has this changed?
Secondary: Interviews / meetings Why they are travelling? How has this changed?
Published secondary data What they are transporting? How has this changed?
Confidential secondary data What they are paying? How has this changed?
Secondary: Baseline Traffic Count How long does it take? How has this changed? 
(collected for RQ1)

Identify indicators which would impact on
ERR calculations: changes in OD, journey purpose, 
VOCs, journey times and VOT over time.
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7.3 Primary Data Collection 
7.3.1 Origin-Destination Survey and Road User Survey 
There is a high degree of interdependence between the data collected on O-D patterns and the data 
collected on road user behavior. For example, it will be important to understand whether there is any 
correlation between the types of vehicle travelling, and where they are travelling to and from to 
understand increases in key trade flows. Given this inter-dependence, and the need to ensure 
consistency between the survey answers on both topics, the ET recommend using a single survey to 
cover both topics. 

Table 7-1 sets out the information that must be collected to answer the RQs. These have been grouped 
using the five questions that must be answered for both RQ3A and RQ3B. RQ3A data collection will be 
more straightforward, as it relates to road use behavior in the present sense. However, due to the lack 
of ex-ante primary data, it will be more difficult to collect information on RQ3B using road surveys as it 
relies on asking respondents for their views on how road use patters, behaviors and costs have changed 
as a result of the investment. Therefore, it will be key to ensure that the information collected by road 
surveys is supplemented by secondary information and other primary information sources outlined in 
this section and in Section 8. 

Table 7-1. Summary of Data to be Collected in Survey by Theme and Key Processed Outputs 

Theme RQ3A RQ3B 

Who is travelling on the 
road? 

• Journey start point 

• Journey end point 

• Frequency of journey (per day, per week, per 
month and per year) 

• Whether the journey surveyed is a return journey, 
and if so when the return leg will be made 

• Whether the journey represents an intermediate 
step in a longer journey. If so what the other 
stages of the journey are 

• Gender 

• Passenger age 

• Passenger income 

• Type of vehicle (e.g. car, HGV, motorcycle) 

• Vehicle age 

• Type of operator (i.e. hauler, PT or private owner) 

• Change in journey start point 

• Change in journey end point 

• How much more frequently do they 
travel as a result of the new road? 

• Changes in passenger demographics 
as a result of intervention (view 
from passengers and operators). 

• Change in average vehicle age 

• Change in typical vehicle mix (e.g. 
higher proportion of cars as a result 
of investment). 

How long does it take 
to move along key 
routes? 

• Time journey began 

• Expected time of journey end 

• Estimated journey time 

• Change in journey time as a result of 
intervention (estimate from both 
users and transport service 
providers) 

What are they 
transporting? 

• Number of passengers in vehicle 

• Total permitted axel weight 

• Whether goods are carried, and if so, volume and 
type of goods carried 

• Type of freight (e.g. cattle, agriculture, other) 

• Goods origin, goods destination 

• Purpose of transit (e.g. sale at market) 

• Change in vehicle passenger 
numbers 

• Change in loadings (for haulers) 

• Change in composition of goods 
carried (for haulers) 

• Change in passenger demographic 
composition (e.g. higher or lower 
proportion female) 
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Theme RQ3A RQ3B 

What are they paying 
for transport? 

• Passenger fare 

• Freight charge (and weight/size of cargo) 

• Vehicle owners view of operating costs (incl. 
maintenance) 

• Operators view of operating costs (incl. 
maintenance) 

• Levies paid for road use (e.g. unofficial tolls) 

• Operator’s assessment of whether 
operating costs have fallen or risen 

• Owners assessment of whether 
operating costs have fallen or risen 

• Passengers’ assessment of whether 
price paid has risen or fallen 

Why they are travelling 
along the route? 

• Purpose of journey (leisure, commuting, business, 
deliveries, other) 

• Traveler or operator’s view on 
whether typical journey purpose 
was different before investment 
(e.g. a smaller of proportion of 
journeys made before investment 
were for business) 

7.3.1.1 Sample Units  
As stated in Section 5, the sample units for road users survey (O-D) will be road users that travel on the 
rehabilitated road sections.  

7.3.1.2 Sample Frame  
The sample frame represents the total number of road users that could be sampled as part of the 
survey. For the purpose of this analysis, this equates to the annual average daily traffic flows (which can 
be calculated from the traffic count data methodology set out in Section 5) multiplied by 365. 

7.3.1.3 Sample Size and Associated Assumptions 
Sample Size 

As explained in Section 5.3.2, the ET proposes that the sample size should be equivalent to 10 percent of 
the total traffic flow along RN2 and RN6, in accordance with Annex J9 requirements. This is subject to 
adjustment, based on most recent traffic counts being carried out by AGEROUTE and the results of the 
pilot test the ET will carry out.  

AADT flows for RN2 and RN6 is approximately 1,000 vehicles for each route. This means that around 100 
vehicles will be intercepted each on RN2 and RN6.  As around 40 percent of vehicles operating in 
Senegal are public transport vehicles this means that at least 40 public transport vehicles each will be 
intercepted on RN2 and RN6. This will result in surveying 80 PT drivers in total (40 for each route).   

The ET proposes that around 2 to 3 passengers per public transport vehicle are surveyed with an aim to 
complete 80 to 120 passenger surveys for each route (160 to 240 passenger surveys in total).  

As 60 percent of vehicles in Senegal are private vehicles (haulers, cars, and motorcycles) the ET 
anticipates interviewing 120 drivers of these vehicles (60 for each route). 

Therefore, the total number of surveys completed will include 360 – 440 respondents (180 – 220 
respondents each for RN2 and RN6).  

The ET will conduct a Pilot Survey and refresh the sample size as appropriate.  

Socio-economics 

The ET proposes to use a sample size of 10 percent of AADT flows.  The ET proposes that this is a 
sufficiently large sample size to avoid biases in the data.  Furthermore, surveys will be conducted on a 
randomized basis, which will further reduce the potential for a sample biased along socio-economic 
lines.   
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Survey data on road usage patterns and the O-D characteristics of trips will be affected by when the 
surveys are held.  

Seasonality 

Business Hours and Weather 

The ET proposes to hold full-day surveys as businesses in Senegal are typically open early in the day and 
close late in the day with a long midday break.71  

7.3.1.4 Sample Strategy 
A robust sampling strategy is needed to ensure that when collecting information from road users, biases 
are not entered into the data set, which could later affect the validity of the results of the evaluation 
analysis. There are a number of means of preventing biases and errors from entering the data set when 
sampling. For the first of these, the ET proposes to hold a pilot survey in November 2019. Holding a pilot 
survey will help the ET to understand barriers to achieving a sufficiently large sample size, and where 
biases and errors could enter the data collection process. Understanding these issues will help the ET 
produce a plan to avoid sampling or data-collection errors, and local subcontractors awarded contracts 
to complete roadside surveys will be expected to follow this plan. The ET proposes that the sampling 
framework will be developed after the pilot O-D stage, allowing the ET to draw on socioeconomic data 
collected at this stage, to better inform the sampling frame/strategy. 

Another means of avoiding poor data collection is to use sample stratification. The ET have considered 
the appropriateness of using sample stratification. Sample stratification is where members of the 
population are subdivided into homogenous groups before sampling. This could enable evaluators to 
isolate patterns and drivers of behaviors within the population group. In this evaluation, stratification 
could for example allow the ET to determine whether the reasons for an increase in patronage between 
a single O-D pair, if there was a single homogenous sampling group. This could show, for example, that a 
significant number of road users between the origin-destination pair are agricultural producers, which 
may lead the ET to conclude that the improved road section has facilitated an increase in agricultural 
trade. However, there are limits to the appropriates of stratification which prevent its use in this 
occasion. The barriers to using this technique in this instance are:  

• Using stratified sub-samples requires a very large sample to sub-divide the total sample 

• If the ET were to proceed to stratify using small sub-samples, these small samples would be too 
small that it would not be possible to draw meaningful conclusions from them. 

That said, stratified sampling on the basis of vehicle categories, is feasible and appropriate for the 
project. This will involve intercepting 10 percent of vehicles which are representative of broad AADT 
distribution. Current traffic count data available for RN2 and RN6 indicates that 40 percent of motorized 
vehicles are public transport, and the remaining 60 percent motorized vehicles are considered to be 
goods vehicles, private vehicles or motorcycles. 

The earlier section provides details on how this sample strategy relates to the forecast sample size. The 
ET will conduct further “on the field” sampling exercise as part of the Pilot Survey and refresh the 
sample strategy and sample size as appropriate.  

Instruments 

The literacy rate in Senegal is around 52 percent for those 15 years of age and older.72 This will need to 
be considered when designing and conducting surveys. The ET proposes that answers to the survey are 
recorded using paper as there are security issues around using more expensive recording equipment 

                                                            
71 Lloyds Bank, 2019 
72 UNESCO, 2019 
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(such as electronic devices) that are typically used in other locations. However, the ET will also consult 
MCC on the possibility of using electronic devices to record data. Recorded data will be entered into a 
database in an office environment. 

French is the official language of Senegal.73 However, a number of other languages are spoken in the 
country, with the most commonly-understood language being Wolof.74 It is reasonable to assume that 
many journeys made across RN2 and RN6 may be from regions where French and Wolof are not spoken. 
Language barriers will be considered when designing the survey, and those conducting surveys will be 
expected to be proficient in the language of the regions of Senegal they are covering. 

Where vehicles are stopped on the roadside, appropriate signage will be required to redirect vehicles to 
a safe area along the road verge. 

Even though the ET intends that those conducting the surveys will have support from GOS officials, 
measures will be taken to ensure that the respondents are able to provide unbiased responses. The ET 
will request local data collection firms through the procurement exercise to recommend proven 
approaches for incentivizing respondents, if appropriate, to ensure high and unbiased response rates. 
Final approach will be developed in partnership with the preferred local data collection firm during 
Option Period 1.     

Rounds, Location, and Timing  

The ET propose to conduct surveys at the same locations where traffic counts will be done as outlined in 
the response to RQ1 (this is covered in Section 5).  

All-day surveys will be conducted to cover both the working day, and the evening period.  

The ET also propose that a survey will also cover a market and a non-market day in Senegal, to estimate 
the impact of local markets on traffic flows and journey patterns.  A Pilot Survey will be conducted in 
November 2019. This will allow ET to test out the questions and sampling methodology. Subsequently, 
the survey will be conducted between January and February 2020.  

7.3.1.5 Staff 
Further information on the professional skills and qualifications that will be required of those 
completing the survey will be set out in the example RFP document that will be drafted by the ET.  

The survey firm will need to employ staff who are able to speak the languages of the region they are 
working in. For this reason, it may be appropriate for the survey firm to hire and train local staff from 
the localities being examined.  

As the ET will be responsible for completing the data analysis, the surveying firm will not need to 
demonstrate that they have significant analytical capability. However, they will need to demonstrate 
how they intend to quality assure the information they receive, and subsequently how they intent to 
parse the data to remove incomplete, or inaccurate responses (for example unrealistic journey times 
received, potentially as a result of low numerical reasoning skills in areas where education levels are 
low). 

The data collection staff will be provided by the data collection firm selected by the ET to conduct the 
surveys. 

The ET does not consider experience in the transport sector desirable in this instance, as elements of the 
exercise where transport sector knowledge would prove beneficial (for example in the design of the 
survey), will be completed by the ET. 

                                                            
73 CIA, 2019 
74 World Atlas, 2019 
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7.3.1.6 Data Processing 
Data processing will be completed by a local firm specializing in data collection and processing. This firm 
will be appointed by the ET. The firm will be expected, as part of the RFP process, to provide a plan for 
both data entry and processing. As part of the RFP process, proposed methodologies will be checked 
against best-practice guidelines developed by the ET for use in other similar projects. 

Where traffic counts are used in conjunction with survey data, it is worth noting that count data will be 
processed automatically with no need for staff data entry. Further information on count data can be found 
in Section 5. 

7.3.1.7 Data Quality 
The surveys will be conducted in the language of the region in question. To ensure high data quality, the 
local surveying team will supervise temporary staff to ensure that all the questions in the survey are 
asked, and to provide advice on how to elicit answers (for example, where there is confusion about the 
question on the part of the participant). 

Responses will be checked by the surveying firm, and contingency budget will be allocated to complete 
follow-up surveys in locations where the data quality is determined to be insufficient. 

7.3.1.8 Safety Procedures/Precautions 
As survey activities will be undertaken in areas with moving traffic, the ET propose that team members 
should wear the appropriate personal protective equipment when onsite (e.g. hi-visibility jackets) and 
are provided with torches for working in periods of low light. 

Project staff will be expected to complete a risk assessment (prior to commencing survey work) and a 
risk audit (after completing survey work). The latter will be used to inform other team members of 
potential risks. 

All safety procedures implemented as part of the RRP will be consistent with the ET’s industry-leading 
BeyondZero safety program,75 which seeks to eliminate all accidents and fatalities by fostering a culture 
of caring both through their parent organization as well as in their partner organizations and sub-
contractors. 

The data collection team will be trained on safety related matters insisting on necessity to stand outside 
the roadway to avoid risks, and to be alert when it is necessary to cross the road. 

The ET will require the data collection firm to provide surveyors with high-visibility vests. The ET will 
ensure they wear them correctly during field visits. Other safety equipment to be mobilized by the firm 
include: umbrellas or a tent-like structure for protection against sun and/or rain, and battery-powered 
lamps for visibility after sunset. 

To ensure the safety of the operation and avoid any risk of accident, the survey stations will be placed 
on a straight alignment and flat sections with better visibility. 

7.3.2 Interviews and Focus Groups 
The information collected from the road surveys will be supplemented with a wide range of additional 
primary information sources. The ET has identified a number of these, which include (but not limited to) 
hauler companies, public transport companies, garages, car dealerships, private vehicle owners, 
government agencies (e.g. AGEROUTE), key stakeholders (e.g. farmers unions) and international 
development agencies such as the European Investment Bank and AfDB. Further clarity on the 
information which will be sought from these primary information sources is set out in Section 8. 

                                                            
75  Meyer, 2018  
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7.4 Summary Table 

Data collection  
Timing MM/YYYY 
(include multiple 

rounds) 

Sample Unit/ 

Respondent 
Sample Size76 

Relevant instruments/ 
modules 

Exposure 
Period  

Pilot surveys 
77(both roads) 

11/2019 

PT operators 

PT passengers 

Vehicle Owners 

Haulers 

50 – 100 
respondents in 

total  
Information to be 
collected via paper-based 
exercise 

50 months  

RN2 Survey Between 01/2020 
and 02/2020 

PT operators  

PT passengers 

Vehicle owners 

Haulers 

180 – 220 
respondents in 

total  
Information to be 
collected via paper-based 
exercise 

52 to 53 
months 

RN6 Survey Between 01/2020 
and 02/2020 

PT operators 

PT passengers 

Vehicle owners 

Haulers 

180 – 220 
respondents in 

total  
Information to be 
collected via paper-based 
exercise 

52 to 53 
months 

RN2 and RN6 
Focus Groups 02/2020 Institutional 

investors  1 Focus group aide -memoir  53 months 

RN2 and RN6 
Interviews  02/2020 Key 

stakeholders 40 persons Structured interview 
questionnaires  53 months 

7.5 Secondary Data Collection 
In addition to survey data, the ET has identified a number of indirect data sources. The ET plans to hold a 
series of one-to-one interviews with local stakeholders who will be able to provide secondary data 
sources. These stakeholders and the information the ET will seek from them is listed in Table 7-2. 

  

                                                            
76 10% of AADT based on assumption that AADT=1000 vehicle for each road (RN2 and RN6). 40% of vehicles are PT,  60% of vehicles are goods 
vehicles or private vehicles or motorcycles.  
77 The pilot test is conducted in order to adapt the sample if any variation on AADT is observed. In case of a decrease of AADT, the ET will 
increase the sample size.  
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Many of the interviewees listed in Table 7-2, will also be consulted as part of RQ4. 

Table 7-2. Secondary Data and Source 

Secondary data source Secondary data sought 

Afrique Pesage VOC studies 

Passenger demand studies 

Axle loading studies 

Data on licensed and unlicensed transport operators by region 

Data on vehicle ownership by regions 

Direction des Transports 
Terrestres (GOS) 

VOC studies  

Sources of passenger demand data 

Studies on volume and value of goods  

Axle loading studies 

Sources of data on licensed transport operators (public transport and haulers) 

Sources of data on vehicle ownership by regions 

Sources of data on Values of Time by journey purpose 

Sources of accident data for RN2 and RN6  

ANSD Household Survey Reports conducted for potential beneficiaries of RN2 and RN6 

Studies on volume and value of goods transported 

Sources of data on vehicle ownership by regions 

Sources of data on road transport costs for Senegal for all sectors of economic activity; regional 
variations and international benchmarks 

Institutional investors Regional benchmark studies regarding road sector 

Sources of data on road transport costs for Senegal for all sectors of economic activity; regional 
variations and international benchmarks 

7.6 Analysis Plan 
The information (both primary and secondary) outlined in Table 7-2 will be used to answer the questions 
set out in RQ3A and RQ3B. The primary information collected will be processed and used to inform 
spreadsheet analysis which will be used to answer the questions covering changes in road use patterns 
and behavior as a result of investment. 

Data will be processed by the appointed Senegalese surveying firm and will be sense checked by the ET 
to ensure the data’s compatibility with the modelling spreadsheet (for example that outputs are in a 
consistent format and that data has been cleansed to remove erroneous entries).  The data will also be 
checked for consistency where it is used to answer other questions (for example for use in updating the 
ERR calculations) to ensure it is fit-for-purpose for use in the HDM-4 model. 

The analysis will be completed by a Senior Economist using modelling-best practice as developed by the 
contractor leading the ET (CH2M HILL, Inc.).  Modelling best-practice involves the use of principles and 
techniques to ensure the full auditability of the analysis completed.  Examples of this include clear 
logging of assumptions and structuring the spreadsheet so that calculations are clear to follow. 
Following a detailed quality assurance process (involving rigorous checks of calculations by a third party; 
including a challenge of the assumptions used) the findings of this analysis will be presented in a report 
format. 

Further information on the methodologies proposed for questions 3A and 3B are set out in in Figure 7-2 
and 7-3.
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Figure 7-2. Overview of Road User Survey Methodology for Research Question 3A 
  

 

 

  
 

Q 3A - Expost Who is travelling? Why are they travelling What are they transporting What are they paying How long does it take along the routes
Survey Road user survey: all Road user survey: all Road user survey: hauliers Road user survey: passengers Road user survey: passengers

Origin - Destination Journey purpose: passengers Type of goods moved by vehicle type Fares by routes (and distances) Journey time by OD  (distance)
Demographic characteristics Journey purpose: goods Vehicle load (%age loaded) Road user survey: Hauliers Road user survey: hauliers

Vehicle categories Name of PT providers Road user survey: passengers Fares by routes (and distances) Journey time by OD  (distance)
Name of hauliers Average vehicle occupancy

(by vehicle category)

Other inputs: Value of goods by categories and weight data providing Senegal averages (ANSD data)
Average weigh load per vehicle in tonnes by vehicle category (GoS data)
AADT traffic counts for RN2 (primary data collected and processed for RQ1)
AADT traffic counts for RN6 (primary data collected and processed for RQ1)
GPS journey time and OD data (Orange Senegal GPS data or Google Senegal GPS)

Processed AADT by OD AADT by journey purpose: passengers Annuallised volume of goods moved by type Average passenger fare per mile Average passenger journey time
Output AADT by demographic categories (by vehicle category, OD and gender) (by OD and vehicle category) (by OD and vehicle category) (by OD and vehicle category)

AADT by vehicle categories AADT by journey purpose: goods Annualised value of goods moved by type Average passenger fare per journey Average hauliers journey time
(by vehicle category, OD and gender) (by OD and vehicle category) (by OD and vehicle category) (by OD, vehicle category and goods type)

Annualised passenger demand Average hauliers fares per mile 
(by OD and vehicle category) (by OD, vehicle category and goods type)

Average hauliers fares per journey 
(by OD, vehicle category and goods type)
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Figure 7-3. Overview of Road User Survey Methodology for Research Question 3B 
 

Q 3B - Change 
(expost v/s 
exante)

Who is travelling? Why are they travelling What are they transporting What are they paying How long does it take along the routes

Survey Road user survey: all Road user survey: all Road user survey: hauliers Road user survey: passengers Road user survey: passengers
Change in frequency of trips p.a. Change in journey purpose Change in type of goods moved Change in passenger fares Change in passenger journey times 

(more or less; percentage change) (more or less of by journey categories) (more or less by  goods categories; (higher or lower; percentage change) by OD and distances
Change in number of trips p.a. Change in number of operators percentage change) Change in passenger journey quality (higher or lower; percentage change)

(more or less; percentage change) (more or less PT and hauliers) Change in vehicle loads (better or worse; rank 1 to 5) Road user survey: hauliers
Change in O-D Change in accesibility to services (more or less by  goods categories; Change in passenger facilities Change in haulier journey times 

(better or worse, one main changes) percentage change) (better or worse; rank 1 to 5; by OD and distances
Change in accesibility to markets Road user survey: passengers identify one main change / improvement) (higher or lower; percentage change)

(better or worse, one main change) Change in passenger demand Change in vehicle quality 
Change in accessibility to infrastructure (by vehicle category) (higher or lower; percentage change in fleet)

(better or worse, one main change) (more or less; percentage change) Age of vehicle and change in vehicle age 
(older or newer; percentage change in fleet)

Road user survey: Hauliers
Change in fares by routes (and distances)

(higher or lower; percentage change)
Change in journey quality

(better or worse; rank 1 to 5)
Change in hauliers' facilities
(better or worse; rank 1 to 5;

identify one main change / improvement)
Change in vehicle quality 

(higher or lower; percentage change in fleet)
Age of vehicle and change in vehicle age 

(older or newer; percentage change in fleet)

Other inputs: Survey responses for RQ3A

Processed Percentage of responsdents stating that Percentage of respondents stating that Percentage of respondents stating a change Percentage of respondents stating a change Percentage of passengers stating a change
Output they are travelling more or less change in journey purpose (by category)? in type of good moved? in passenger fares? in journey times by OD and distances?

frequently? Percentage of respondents stating that the Percentage of respondents stating a change Average percentage change in passenger Percentage of hauliers stating a change 
Percentage of respondents stating that number of PT operators has changed? in vehicle loads? fares? in journey times by OD and distances?
they are making more trips? (by vehicle category) Average percentage change in goods Percentage of respondents stating a change Average percentage change in journey 
Percentage of repondents stating that Percentage of respondents stating that the moved? in passenger journey quality? times for passengers by OD? 
there was a change in their OD? number of hauliers has changed? Average percentage change in vehicle Average ranked change in journey quality? Average percentage change in journey 

(by vehicle category) loads? Percentage of respondents stating a change times for hauliers by OD?
Percentage of respondents stating that the Percentage of respondents stating in passenger facilities? 
accessibility to services has changed? a change in passenger demand? Average ranked change in passenger  
Top ten changes to accesibility to services? Average percentage change passenger facilities? 
Percentage of respondents stating that the demand? Top ten changes / improvements to 
accessibility to markets has changed? passenger facilities? 
Top ten changes to accesibility to markets? Percentage of respondents stating a change 
Percentage of respondents stating that the in vehicle quality for passenger transport? 
accessibility to infrastructure has changed? Average ranked change in vehicle 
Top ten changes to accesibility to infrastructure? quality for passenger transport?

Top ten changes / improvements to 
vehicle qualities for passengers? 
Percentage of respondents stating a change 
in vehicle age for passenger transport? 
Average age of exisitng passenger vehicles?
Percentage change in age of vehicle for 
passenger transport?
Percentage of respondents stating a change 
in hauliers' fares?
Average percentage change in hauliers'
fares? 
Percentage of respondents stating a change 
in hauliers' journey quality? 
Average ranked change in hauliers' journey
quality?
Percentage of respondents stating a change 
in hauliers' facilities?  
Average ranked change in hauliers' 
facilities? 
Top ten changes / improvements to 
hauliers' facilities? 
Percentage of respondents stating a change 
in vehicle quality for hauliers? 
Average ranked change in vehicle 
quality for hauliers' transport?
Top ten changes / improvements to 
vehicle qualities for hauliers transport? 
Percentage of respondents stating a change 
in vehicle age for hauliers' transport? 
Average age of exisitng hauliers' vehicles?
Percentage change in age of vehicle for 
hauliers' transport?
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Evaluation Design - Research Question 4: 
Transportation Market Structure  
8.1 Methodology 
8.1.1 General Overview of the Methodology 
The purpose of this section is to produce a methodology that can be used determine whether the 
benefits of road improvements (particularly financial in terms of reduced VOCs) are passed on to end-
consumers or are captured by a small number of market players. 

There are multiple factors that may prevent cost-savings from passing through to end-users. These 
include:  

• Excessive market power of operators, which can be caused by informal or formal barriers to entry. 

• The existence of a natural monopoly. For example, if the fixed costs to operators are substantial in 
relation to price levels, meaning that due to the long time required to offset initial capital outlays, 
there is an undersupply of transport, leading to higher prices for consumers. 

• Excessive up-stream market power. For example, if the fuel distribution system in Senegal is 
inefficient, high fuel costs might mean that proportionally, road improvements have only a small 
impact on passenger fare levels paid by road users, as higher economic rents achieved by transport 
providers are captured by petrol stations charging more for fuel. 

• Excessive down-stream market power. For example, if the labor force in the transport sector has 
strong centralized bargaining power (e.g. through high-levels of union membership), then higher 
economic rents achieved by transport providers could be captured by workers through higher 
wages). 

• Information asymmetry, whereby potential new transport users are unaware of improvements to 
the service provision as a result of road improvements. 

The data collections methods in this chapter cover the collection of both primary and secondary 
information, which will help to answer the query set out in RQ4, i.e. How is the transportation market 
structured and what is the likelihood that VOC savings will be passed on to consumers of transportation 
services? 

The data collection methods set out in this chapter cover both focus groups and one-to-one interviews 
with key stakeholders who are able to provide context and narrative around the impacts of 
improvement in the road infrastructure along RN2 and RN6. This will not only help answer RQ4 but will 
also provide information that will augment the data collected (as set out in Section 7 to answer RA3. 

8.1.2 Detailed Methodology 
To understand who has benefitted from the scheme, the evaluation seeks to estimate the level of cost-
savings pass-through from service providers (such as haulers and public transport providers to end users 
such as distributors and members of the public). There are a number of factors which may affect the 
level of cost-pass-through. These include: 

• The market structure of each industry using the road, including the formal and informal institutions 
which govern it 
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• The level of non-competitive behavior (e.g. collusion) that exists in each market 

• The efficiency of each industry 

Each of these issues will be examined by the evaluation. 

8.1.2.1 Evaluation of the Market Structure of Each Industry 
Broadly speaking, there are three forms of transport users who may benefit from road improvements 
along RN2 and RN6. These are end-users of public transport services (which are mostly privately 
provided in Senegal), end users of hauler services, and the operators of private vehicles.  

To evaluate the market structure faced by of each of these user groups, the ET proposes to look at 
outcomes from the market structure and the processes within the market structure. 

Industries covered by this analysis include: 

• The PT industry 
• The fuel industry 
• The hauler industry 

For the first of these (market outcomes), the ET proposes to review market concentration levels for each 
industry. This will be done calculating the Herfindahl-Hirschman (HH) Index for each industry. The HH 
Index is calculated by summing up the square of the market share of each firm operating in the industry 
being considered. When applying the HH index, the following rules are applied to determine the 
competitiveness of the industry: 

• An HHI score of less than 1,500 is deemed to be competitive  

• An HHI score of between 1,500 and 2,500 is considered to be moderately concentrated with the 
potential for GOS to regulate 

An HHI score of 2,500 or greater is considered highly concentrated. Industries with an HHI score on 
this scale require GOS regulate to ensure consumers are not exploited by excessive prices or poor 
service quality. 

The ET proposes that sources for the data required to calculate the HHI score (i.e. market share) will be 
identified during the interview and focus group stage. 

The ET proposes to apply the HH index to each of the industries outlined above. 

It is important to understand the processes which have led to either high (undesirable) or low 
(desirable) levels of market concentration. Within the evaluation of market structure question, the ET 
will assess the official regulatory environment in which each industry is subject to, to understand the 
policy levers available to the Senegalese government which could be used to ensure end-users benefit 
from reductions in operating costs resulting from the RRP. The following levels will be included (but are 
not limited to): 

• Labor and environmental regulations 
• Vehicle registration laws 
• Vehicle standards regulation 
• Service provision regulation (including fare regulation) 

In addition to quantitative analysis, the ET proposes to examine the market structure of the industry 
using KII interviews and focus groups. 

8.1.2.2 Evaluation of Non-competitive Behavior 
If non-competitive behavior is prevalent in the marketplace, then it is likely to lead to lower levels of 
cost savings pass-through. Non-competitive behavior can take several forms, including: - 
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• Price fixing arrangements between market participants 

• Denial of access to a service that is vital to compete in the marketplace (e.g. along RN2 and RN6 this 
could be denial of access to garages which are commonly used as stops by public transport providers 
to pick up and let off passengers) 

• Dividing territories (e.g. informal arrangements which might prevent haulers from operating along 
the whole of each route) 

The ET proposes to ascertain whether non-competitive behavior is prevalent along RN2 and RN6 using 
both focus groups and KIIs.  

8.1.2.3 The Efficiency of each Industry 
It is possible that low levels of cost-savings pass-through could be the result not of market structure or 
uncompetitive behavior but instead the inability of market operators to pass on cost-savings due to low-
levels of efficiency. As opposed to challenges posed by the market structure and collusion, in this 
instance cost-savings are not unfairly captured by operators but are instead lost as a result of 
inefficiencies. 

These inefficiencies may include: 

• Lower vehicle utilization rates as a result of lower vehicle running costs (as a result of providers 
continuing to target the same income level even after operating costs have fallen). 

• Poor traffic flow regulation. Increases in traffic flows associated with lower journey times are not 
properly managed, leading to inefficient congestion pinch-points. 

• Changes in service provision (e.g. an increase in the number of public transport stops as a result of 
quicker journey times, and this eliminates journey time savings for existing passengers). 

The ET proposes the efficiency of the industry is examined quantitatively. This will be done by comparing 
price levels before and after the intervention (i.e. between 2010, and 2015 or in 2019), and comparing 
these to other parts of the network to understand whether prices have fallen in comparison with other 
parts of the network where upgrades have not been implemented. In addition to this, the ET will collect 
evidence on the efficiency of each industry via the KIIs and focus groups.  

Figure 8-1 shows how the data collection methods proposed in this chapter will answer questions 
around how the market structure of transport provision will affect the level of cost-savings passthrough 
experienced by transport end users. 

 
Figure 8-1. Overview of RQ4 Methodology 

 
Through the collection of both primary and secondary information in focus groups and interviews, the 
ET will produce a number of processed outputs on the structure and regulation of the Senegalese 
transport industry, and how this has impacted on changes in journey costs. 
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8.2 Timeframe of Exposure 
Construction works took place between 2010 and 2015. The ET plans to conduct data collection in late 
2019 as the benefits of the scheme covered by this evaluation (changes in road user patterns because of 
improved asset performance) are unlikely to be fully realized until then.  

Given the lack of ex-ante data, the ET proposes that individuals selected for KIIs and focus groups have 
knowledge of the roads (RN2 and RN6) and will also cover their operation before intervention in 2015. 

Interviews and focus group discussions will be held in February 2020, with an exposure timeframe of 50 
months. 

8.3 Primary Data Collection 
8.3.1 Interviews – KIIs and Focus Groups 
The interviews will cover the information needed for RQ4, as well as the secondary information which 
has been highlighted in RQ3. Therefore, it is likely that the subject of interviews will seek to cover some 
of the questions set out in Section 8.3.1. For completeness, this EDR includes all questions which will be 
raised during the interviews, even those which duplicate the road user survey in Section 8. 

There is a high degree of crossover between the questions asked during interview and focus groups, and 
for this reason the ET has grouped the RQs together. Questions have been grouped together by target 
group and which research topic each RQ is designed to answer. 

Table 8-1 sets out the interview questions which will be asked in both the focus groups and one-to-one 
interviews. 

Table 8-1. Questions for one-to-one interviews and focus groups 

 Type of organization Focus of interviews Research Question 

Public Transport companies / garages // car dealerships  Fleet size (broad vehicle categories)  RQ3 

Average miles per vehicle per annum (p.a.).. 

Average number of journeys per vehicle p.a.  

Average number of passengers per vehicle 
p.a. 

Total annual demand p.a. (derived) 

Total miles p.a. for the fleet (derived) 

Average fuel costs p.a. for the fleet RQ3 

Average maintenance costs p.a. for the fleet 

Average other operational costs p.a. for the 
fleet 

Key regulation and associated costs p.a. for 
the fleet 

Total operating costs p.a. for the fleet 

VOC per mile (derived) RQ4 

How have these costs changed over time 
since 2009?  
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 Type of organization Focus of interviews Research Question 

What are the five main reasons for these 
changes?  

Advertised fare structure (copies of fare 
structure)? 

RQ3 and RQ4 

How have these fares changed since 2009?  

What are the five main reasons for these 
changes?  

Current passenger facilities (on-board and 
other) 

RQ3 and RQ4 

How have these changed since 2009? 

Average age of vehicles?  

How have these changed since 2009? 

What are the five main reasons for these 
changes?  

Competition characteristics? RQ4 

Number of companies, performance, 
demand, fares? 

What is the typical ratio between licensed 
and unlicensed operators?  

Hauler companies / garages / dealerships  Fleet size (broad vehicle categories) RQ3 

Average miles per vehicle p.a. 

Average number of journeys per vehicle p.a.  

Average load per vehicle p.a. 

Average annual demand p.a. (derived) 

Total miles p.a. for the fleet (derived) 

Average fuel costs p.a. for the fleet RQ3 

Average maintenance costs p.a. for the fleet 

Average other operational costs p.a. for the 
fleet 

Key regulation and associated costs p.a. for 
the fleet 

Total operating costs p.a. for the fleet 

VOC per mile (derived) RQ4 

How have these costs changed over time?  

What are the five main reasons for these 
changes?  

Advertised fare structure? RQ3 and RQ4 
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 Type of organization Focus of interviews Research Question 

How have these fares changed since 2009?  

What are the five main reasons for these 
changes?  

Current Hauler facilities (on-board and 
other) 

RQ3 and RQ4 

How have these changed since 2009? 

Average age of vehicles?  

How have these changed since 2009? 

What are the five main reasons for these 
changes?  

Competition characteristics? RQ4 

Number of companies, performance, 
demand, fares? 

What is the typical ratio between licensed 
and unlicensed operators?  

AGEROUTE's Regional Staff 

Mayors of key towns 

Village leaders 

Key business owners 

Farmers' Union (Union des Cultivateurs) 

  

Passengers:  

What is the typical ratio between licensed 
and unlicensed operators?  

RQ4 

Have fares changed over time? (licensed 
versus unlicensed operators) 

Are transport users receiving any financial 
benefits? (licensed v/s unlicensed 
operators) 

RQ3 and RQ4 

Are transport users receiving any other 
benefits? (licensed versus unlicensed 
operators) 

What are the five main benefits, if any? 
(with prompts) 

Haulers: 

What is the typical ratio between licensed 
and unlicensed operators?  

RQ4 

Have fares changed over time? (licensed 
versus unlicensed operators) 

RQ3 and RQ4 

Are transport users receiving any financial 
benefits? (licensed versus unlicensed 
operators) 

Are transport users receiving any other 
benefits? (licensed versus unlicensed 
operators) 
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 Type of organization Focus of interviews Research Question 

What are the five main benefits, if any? 
(with prompts) 

Vehicle owners: 

Are you a vehicle owner?  RQ3 and RQ4 

What percentage of the population owns a 
vehicle in the region? 

Average number of miles completed p.a. 

Average fuel costs p.a. for the fleet 

Average other operational costs p.a. for the 
fleet 

Average maintenance costs p.a. for the fleet 

VOC per mile (derived) 

How have these costs changed over time?  

What are the five main reasons for these 
changes? (with prompts) 

What is the average age of your vehicle? 

How has this changed since 2009? 

What are the five main reasons for these 
changes? (with prompts) 

Senegal Competition Commission How is the transport market structured 
(private vehicle owners)?  

RQ4 

How is the transport market regulated 
(private vehicle owners)?  

How is the transport market structured 
(public transport)?  

How is the transport market regulated 
(public transport)?  

How is the transport market structured 
(Haulers)?  

How is the transport market regulated 
(Haulers)?  

What is your policy for road transport: 
private vehicle?  

What is your policy for road transport: PT?  

What is your policy for road transport: 
Haulers?  

Is the transport (road) sector in Senegal 
competitive?  
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 Type of organization Focus of interviews Research Question 

Afrique Pesage Details regarding axle loading regulation in 
Senegal; what and when was it introduced?  

RQ3 

How is it enforced?  

Will this impact on traffic demand on RN2? 
By how much?  

Will this impact on traffic demand on RN6? 
By how much?  

Typical ratio between licensed and 
unlicensed operators (public transport and 
Haulers) 

Discussion on behaviors in the transport 
market (private vehicle, public transport 
and Haulers)? 

RQ4 

Typical ratio between licensed and 
unlicensed operators by regions (public 
transport and Haulers) 

Restrictions on RN6 and impact on market 
behaviors? E.g. uncompetitive pricing? 
Market entry?  

Focus Group other Institutional Investors : 

EIB 

World Bank, 

AfDB 

  

View about road sector in Senegal - it is 
competitive?  

RQ4 

Are there any inefficiencies in the market?  

Are there any barriers to entering the 
market?  

Is market behavior different in rural 
regions? E.g. monopolies, uncompetitive 
price structures?  

Change in VOCs as a result of road 
investment? Are they typically passed down 
to consumers / road users?  

Restrictions on RN6 and impact on market 
behaviors? E.g. uncompetitive pricing? 
Market entry 

Regional benchmark studies regarding road 
sector?  
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8.3.1.1 Sample Units  
Sample unit for RQ4 would be different road sector participants (e.g. operators, road users, regulators, 
funders, etc.) (Table 8-1). 

8.3.1.2 Sample Size and Associated Assumptions 
The ET has considered the number of interviews and focus groups that are needed to elicit the required 
amount of information to complete the analysis required to answer RQ3 and RQ4. These are: 

• PT companies and union. Nine interviews in total. Four of these will be with licensed operators, four 
will be with unlicensed operators, and one will be with the union which represents Bashée minibus 
drivers. 

• Hauler companies and union. Nine interviews in total. Four of these will be with licensed operators, 
Four with unlicensed operators, and one interview will be with the union which represents truck 
drivers. 

• Garages and dealerships. Six interviews in total. Three interviews with garages and three interviews 
with dealerships.      

• Key local stakeholders. These interviews will be with key stakeholders such as the Mayors of local 
towns, village leaders, key business owners, the Farmers’ Union and AGEROUTE. Twelve interviews 
are planned in total for this group. Certain key stakeholders will also be a representative group of 
private car owners.  

• MCC.  One interview in total with the project sponsor. 

• Government and semi-autonomous Government agencies. These bodies include the Senegal 
Competition Commission, Afrique Pesage, Direction des Transports Terrestres and ANSD. One 
interview is planned per organization. 

• Development finance institutions. This group includes the EIB, World Bank, and AfDB. A single focus 
group is planned with these bodies. 

8.3.1.3 Sample Frame  
The sample frame is used to set out the total number of people (or in this case organizations) who can 
be engaged to provide information set out in Section 8.3.1. This information is ultimately used to answer 
RQ3 and RQ4. In compiling a list of organizations and individuals to list as potential sources, the ET has 
used information received during the Evaluability Assessment stage for organizations with a stake in the 
success of the investment in RN2 and RN6. 

As stakeholder interviews and focus groups are not primarily used as direct data sources, but for 
secondary information (i.e. they provide a summary of the views of others or references to 
documentation contained elsewhere), the sample frame used to determine which groups and 
organizations are consulted cannot be used to scale up the information received. 

However, a number of the questions asked during one-to-one interviews and during the focus group 
may, in the place of a sample frame, allow the ET to scale up sample information into an estimate of 
population estimate (e.g. the number of haulage operators could be used in conjunction with the 
loading information sought in the survey to calculate the total amount of freight carried along each 
route). 

8.3.1.4 Sample Strategy 
The ET has selected a wide range of stakeholders to participate in the evaluation interviews and focus 
groups. Each of the groups identified have different objectives from the scheme (e.g. the EIB is 
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interested in demonstrating returns on investments in Senegal, whereas the Senegalese Competition 
Commission is interested in ensuring the road encourages competition in the roads sector). 

The ET expect to receive a significant amount of evidence during the interview/focus group stage. The 
ET team will critically assess the robustness of the evidence received and ensure that only the most 
robust evidence is used to scale sample data into population level estimates. The ET will also seek the 
views of participants on more appropriate methods for calculating the population-level impacts from 
the scheme.  

Interviews will be carried out by senior staff members from the ET.  The interviewers will share 
questions to be asked two weeks in advance of the interviews taking place, so that interviewees can 
prepare for their meeting (for example seeking advice from more junior members of staff who are more 
familiar with each of the schemes). 

In some instances, key staff may have left the relevant organizations between the time of the compact 
completion and the interview and focus group stage.  Where appropriate, the ET proposes that 
arrangements are made to interview individuals who have left if they are still relevant in Senegal, and if 
not, then by phone.   

8.3.1.5 Instruments 
Prior to field work, the ET will develop protocols with specific questions for each of the interviewees and 
focus groups to be engaged. Each question will include probes which will be used to explore further 
paths of enquiry. Data collection protocols will be developed prior to focus groups and interviews and 
these will be tweaked following the first interviews and focus groups to ensure information gathering is 
thorough. During internal project meetings, the ET will consider whether it is appropriate to add or 
remove questions from the list, depending on the response rate and perceived usefulness of each. 

Interviews will be recorded when held, to ensure that aural information is accurately recorded. Each 
interview will be written up in a timely manner to ensure that there is a written record of the key points 
of each meeting. These meeting notes will be shared with participants and agreed upon before they are 
finalized, to ensure there are no inaccuracies. 

The ET will also set up a Microsoft SharePoint site (or equivalent in another package), which will be used 
to share any documents referenced in interviews, and which can be used to jointly edit meeting notes. 

8.3.1.6 Rounds, Location and Timing  
The ET proposes that meetings take place in February 2020. This is designed to allow sufficient time for 
the methodology outline in this report to be agreed with MCC (i.e. to allow sufficient time to allow for 
the conclusion of the Base Period as set out in the original SOW document). Meetings will be held at the 
offices of each identified participant and are expected to last between 1 and 2 hours per interview. The 
focus group with investors is expected to last between 3 and 4 hours, because of the higher number of 
participants.  

8.3.1.7 Staff 
As highlighted earlier in this EDR, the working language of Senegal is French, with a number of minority 
languages spoken across rural parts of the country where the investment being evaluated was targeted. 
While many of the participants being interviewed are professionals, there is no guarantee that they will 
speak a second language. The interviews are being designed in English, and for this reason an 
interpreter will be needed to translate between English and the local language. It would be beneficial if 
the interpreter was familiar with the scheme, and for this reason the ET proposes that interpreters are 
briefed in advance of the key elements of the project. 
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8.3.1.8 Data Processing 
The ET proposes that information received during interviews is recorded using a Microsoft SharePoint 
site. There are a number of quantitative pieces of information which will be submitted during the 
interview and focus group stages. We propose to record data using Microsoft Excel to estimate 
indicators such as ex-ante and ex-post VOCs, market share and passenger and hauler fares. Indicators 
such as ex-post VOCs will directly impact the ERR calculation. 

8.3.1.9 Data Quality 
The data collated will be sense checked by a senior analyst, and if data is judged to be of an 
insufficiently-high quality, additional sources of information will be sought from interviewees or focus 
group members as a follow-up by email. Sample sizes will be checked against the data used in the 
previous iteration of the ERR analysis, to ensure that they are greater in size than previously with a 
lower degree of variance.  

8.3.1.10 Safety Procedures/Precautions 
Interviews will be carried out at the offices those selected for interview. There are unlikely to be hazards 
at the office site. However, travel to regional offices in the Casamance region and Senegal River Valley 
could involve travel across either poorly maintained roads or through areas where criminality is higher 
than the national average, as some areas are deprived. Given this, the ET will ensure that staff members 
do not travel alone, and complete pre- and post-journey risk assessments to reduce risk. 

All safety procedures implemented as part of the RRP will be consistent with the ET’s industry-leading 
BeyondZero safety program,78 which seeks to eliminate all accidents and fatalities by fostering a culture 
of caring both through their parent organization as well as in their partner organizations and sub-
contractors. 

8.4 Summary Table 

Data collection  
Timing MM/YYYY 
(include multiple 

rounds) 

Sample Unit/ 

Respondent 
Sample 
Size/persons 

Relevant 
instruments/ 

modules 

Exposure 
Period  

Focus Group 02/2020 EIB, World Bank, ADB 1 Focus group aide -
memoir   53 months 

Interviews 02/2020 

PT groups, haulers, 
garages, dealerships, 
private car owners, 
Senegal Competition 
Commission, Afrique 
Pesage, Millennium 
Challenge Corporation 

40 
Structured 
interview 
questionnaires  

53 months 

 

8.5 Secondary Data Collection 
Table 8-2 lists sources from which the ET will source secondary data that may be relevant for RA3 and 
RQ4. 

                                                            
78  Meyer, 2018 
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Table 8-2. Secondary Data Summary 

Type of organization Focus of interviews Research Question 

Senegal Competition Commission Source documents covering how the transport market 
structured (private vehicle owners)? 

RQ4 

Source documents covering how the transport market 
regulated (private vehicle owners)?  

Source documents covering how is the transport market 
structured (public transport)?  

Source documents covering how the transport market 
regulated (public transport)?  

Source documents covering how the transport market 
structured (Haulers)?  

Source documents covering how the transport market 
regulated (Haulers)?  

What is your policy for road transport: private vehicle? 
Any source documents? 

What is your policy for road transport: PT? Any source 
documents? 

What is your policy for road transport: Haulers? Any 
source documents? 

Is the transport (road) sector in Senegal competitive? Is 
there any benchmarked evidence? (pricing structure, 
barriers to entry, etc.) 

Source any passenger demand data 

Source any studies on volume and value of goods  

Source any axle loading studies 

Source any data on licensed transport operators by 
regions (public transport and Haulers) 

RQ4 

Source any data on vehicle ownership by regions 

Source VOC studies  RA3 and RQ4 

Direction des Transports Terrestres (GOS) Source any accident data for RN2 and RN6? RA3 

Source any passenger demand data 

Source any studies on volume and value of goods  

Source any axle loading studies 

Source any data on Values of Time by journey purpose? 

Source any data on licensed transport operators (public 
transport and Haulers) 

RQ4 

Source any data on vehicle ownership by regions RA3 and RQ4 

Source VOC studies  

ANSD Source baseline Household Survey Reports conducted for 
potential beneficiaries of RN2 and RN6 

RA3 
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Type of organization Focus of interviews Research Question 

Source any studies on volume and value of goods  

Source any data on vehicle ownership by regions 

Source any data on road transport costs for Senegal for all 
sectors of economic activity; regional variations and 
international benchmarks 

RQ4 

Regional benchmark studies regarding road sector?  
 

Source any data on road transport costs for Senegal for all 
sectors of economic activity; regional variations and 
international benchmarks 

8.6 Analysis Plan 
The information collected (both primary and secondary) as part of this exercise will be used to inform 
the analysis required to answer RQ4 (i.e. to answer the RQ around to what degree cost savings have 
been passed onto final users, and given this, how has this been determined by the market structure of 
the road industry in Senegal. 

The information that is collected via primary and secondary information will be recorded interviews and 
focus groups, as well as a number of reports received from stakeholders. This will be synthesized by the 
ET into a single data set, which can be used to answer the RQ using excel-based analysis. 

The analysis will be led by a Senior Economist, using modelling best-practice as established by the ET. 
The results of this analysis will be written up in a report format. Some of the information garnered in 
response to RQ4 will also inform the analysis required to answer the other RQs. For example, the 
information on ex-ante and ex-post VOCs, will help inform the update to the ERR calculations. 

The ET proposes to calculate the HH Index for each of the markets examined, and to assess the impact 
of the investment on the market structure and cost-pass through by measuring the index before and 
after the investment was made. 
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An example of an HH Index is provided in Figure 8-2.  

Figure 8-2. HH Index Example by Industry  
 

In addition to the HHI method, the ET will also conduct discounted cashflow modelling of local transport 
providers, to understand the rates of return achieved by operators, and compare this against a risk-
adjusted rate of return to understand whether excess profits (a sign of low levels of competition) are 
being achieved. Costs and revenue data will be sought during stakeholder interviews and where possible 
hurdle rates will be compared against industry averages in compactor countries. 

Other measures that will be assessed to determine cost-passthrough levels and levels of competition 
include an analysis of the fares paid by passengers before and after the investment was made, as well as 
an analysis of changes in the market structure (related to but not the same as market concentration), 
which will provide MCC with an overview not only of market structure but a qualitative assessment of 
changes in the type of operators serving the market, changes in ownership models which might affect 
cost passthrough). 
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Challenges  
9.1 Limitations of Interpretations of the Results 
Answering some aspects of the RQs may be challenging due to limitations in interpreting the expected 
results. These limitations are outlined in Table 9-1. 

Table 9-1. Limitation of Interpretation of the Results 

Research Question Limitation of interpretation 

#0 Project 
implementation 
according to plan 

The ET will have to deal with the challenge related to the documentation availability, due to the 
possibility that the compact ended in 2015, and that the available documentation may not be that 
precise, or even not representative of the actual practice, to explain the possible misalignment. 

#1 Economic analysis The ET will find it challenging to compare the updated ERR to the original ERR due to 
methodological differences. The ET will update ERR using calibrated HDM-4 collected data and 
actual data following previous standards that were not followed previously. The interpretation of 
any change observed between the original ERR and updated ERR may not be straightforward, since 
it is not clear whether the change will be due to HDM4- calibration or changing assumptions of 
input data. It is possible that the original ERR was calculated using either a non-calibrated HDM-4 or 
a lack of available documentation justifying the choices made for the initial ERR calculation. 

#2A, 2B Maintenance 
practices and decision 
making 

#3A Road user 
patterns 

#3B Change in roads 
user pattern 

#4 Market structure 

Though the ET will triangulate interview responses between respondents and with secondary 
documents and data, interviewees may have incentives to hide responses thought to be negative, 
or favor certain types of responses thought to bring some benefits such as the continuity of MCC 
support.  

There is a limitation of interpretation as the changes in roads user patterns will have to be collected 
retrospectively which may result in recall bias. 

 

9.2 Risks to the Study Design  
The ET has identified a number of risks that might impact the study, these risks as well as their 
mitigation plan are illustrated in Table 9-2. 

Table 9-2. Risk to the Study Summary Table 

Risks Explanation  Monitoring and mitigation strategy 

Lack of historic 
data  

Due to the fact that not the whole project was completed in 
the end of compact (2015), there might be a lack of historic 
data specially for Lot 1 that was finished in June 2018. Also, 
the fact that the frequency at which the AGEROUTE collects 
data, might result in a shortage of historic data hindering 
the prediction module precision. 

In the case where historic data do not 
exist in the archives or the project 
documentation, the ET will use 
approximate data found in the relevant 
literature that takes into account the 
countries characteristics (Gross 
Domestic Product [GDP], Population, 
vehicle fleet, etc.)  

Quality of existing 
data 

There is a possibility that the existing data and the historical 
measurements were made without following any form of 
MCC standards. 

The team will re-examine the methods 
by which the data were obtained and 
disqualify any that is not backed up 
with a rigorous check, unless the data is 
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Risks Explanation  Monitoring and mitigation strategy 

primary essential and cannot be 
obtained via approximation. 

Non-calibrated 
HDM-4 

The current HDM-4 module that was used for the PTG is not 
fully calibrated to the country’s context. Itis predictions are 
wrong, which then influences maintenance costs, and 
forecasts. 

The ET has dedicated a whole section 
for the calibration of HDM-4 to adapt it 
to the Senegalese context, assumption 
guaranteeing that the collected data 
will follow required quality and 
international standards 

Instruments 
related risks 

The fact that the equipment needs a calibration procedure, 
there is the risk that the calibration isn´t done properly, 
thus resulting in incorrect measurements  

 

The ET will ensure that the calibration 
of equipment required for the 
measurements is done, regardless of 
calibration by local contractors. The ET 
will require that the calibration follow 
guidelines from annex J and applicable 
standards.  

Availability of 
persons related to 
the project 
implementation 

 

The fact that the project was implemented and delivered in 
2015 there is the risk that a number of persons involved in 
project implementation phase are no longer involved with 
the AGEROUTE (regional or Headquarters), the FERA, or the 
ministry of budget and finance.  

The fact that Senegal went through general elections in 
February 2019, there is the risk that some of the people in 
the ministry of budget and finance have been changed. 

USAC might have been dismantled before the start of 
Option Period 1. USAC was under the umbrella of the prime 
minister cabinet before the 2019 elections. 

The ET has conducted two country 
visits where it contacted a number of 
stakeholders and participants, during 
the evaluation period. The ET will 
reinforce the relation with all 
stakeholders. 

The ET will guarantee sustainable open 
communication channels between the 
current and the previous members to 
ensure continuity of historical 
information (i.e. existing database) 
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Administrative  
10.1 Summary of IRB Requirements and Clearances  
Clearance to undertake this evaluation will be sought from Social Impact’s (SI’s) internal Institutional 
Review Board (IRB). During this process, the IRB will review all data collection protocols, informed 
consent statements, and an IRB application. During the review process, the IRB reviewers will examine 
potential risks, if any, to research subjects; the procedure by which consent will be obtained; the 
content covered in the consent statement to ensure it adequately covers purpose, risks, privacy, etc.; 
the overall study design, protocols, consent statements; methods by which to ensure safety and protect 
privacy and confidentiality as applicable; and processes by which to minimize risk to the fullest extent 
possible. The IRB will revert back to the ET with any necessary modifications, which the ET will 
incorporate into the study.  

Once approved, documentation of IRB approval will be provided to MCC prior to starting data collection 
activities.  

10.2 GIS database  
The ET will create a GIS database that will allow the visualization of all collected data. All collected 
quantitative data will be linked to GPS coordinates. The ET will ensure that GPS coordinates are 
collected for: 

• Surveys stations for traffic counts, O-D, weighing stations, etc. 

• Spatial data about roads sections, cities, will be obtained from existing open sources such as open 
street map 

In addition, this data will be properly indexed, referenced and managed in GIS. The creation of GIS 
database will rely on PostGIS, a powerful open source spatial database management system. All data 
collected will be organized into a relational database, which can then be migrated toward a server 
accessible remotely through the web. 

In addition, the ET proposes to use QGIS, an open source GIS software for further visualization and 
manipulation of data. Figure 10-1 summarizes the process of GIS database creation. 

Using open source solution has the advantage of providing more accessibility. However, based on the 
preference of MCC, the ET can use ArcGIS to organize the spatial data collected. 
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Figure 10-1. GIS Database Creation Process 

 

10.3 Data Protection and Anonymization  
Throughout the evaluation process the ET will ensure the privacy of respondents during data collection, 
transfer, storage, analysis, disposal, and distribution. This process is governed by SI’s Data De-
Identification Policy and Guidelines that are aligned with MCC’s microdata guidelines. The ET will adhere 
to MCC’s open data policy in preparing quantitative data for publication. Interview notes and recordings 
will be stored on a password-protected and encrypted server.  

10.4 Preparing Data Files for Access, Privacy, and 
Documentation  

Prior to the conclusion of the contract, the ET will provide MCC with a Data Collection Inventory, which 
will include summary data and analysis of all primary data collected; an updated Atlas file of the major 
ERR and NPV calculation notes, assumptions, and calibrations; copies of all HDM-4 output files; and all 
raw quantitative data collected as well as any data entry templates and do-files. In accordance with MCC’s 
microdata guidelines, these final evaluation materials will be submitted as a deliverable package for public 
use. By so doing, the ET anticipates that this data may be used by subsequent evaluation or research 
teams to inform further research on roads in Senegal.  

10.5 Dissemination Plan  
After collecting and processing all data, the ET will produce a draft evaluation report providing 
responses to all RQs. This draft evaluation report (in English and in French versions) will then be 
submitted to MCC and local stakeholders for review and feedback.  

Feedback and comments on the draft report will be incorporated into a comment tracker matrix to 
illustrate how each comment was addressed in the revised version of the evaluation report. This matrix 
will be provided as an annex in the final draft of the evaluation report. 

•Cities, roads
•GPS cordinates for data 
collection points

Spatial data 
collection

•Attribute tables (including 
processed data collected 
on roads segments and 
data collection points)

•relations between tables

GIS database
•Remote web access
•Local access

Visualization
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Local stakeholders will be provided the opportunity to submit any Statements of Differences or Support, 
as agreed with MCC. The final version of the evaluation report will be submitted to MCC for approval 
and presented to the Evaluation Management Committee. 

Upon approval of the final evaluation report, the ET will develop an evaluation brief, in both English and 
French. It will be shared with MCC decision-makers and relevant GOS institutions prior to making public 
the evaluation results. As part of these efforts, the ET will lead presentations with MCC and local 
stakeholders to discuss the evaluation results in an objective and transparent manner. Any feedback 
resulting from the evaluation brief and presentations will be documented in the final report comments 
matrix annex. If required, a revised version of the final evaluation report that addresses this feedback 
will be submitted to MCC for final review and approval. 

The ET will participate in other MCC-sponsored dissemination and training events, as deemed 
appropriate. Any public-relations material developed by MCC for this evaluation will be reviewed by the 
ET for quality assurance. 

10.6 Evaluation Team Roles and Responsibilities  
The Figure 10-2 provides the team organogram summarizing roles and responsibilities. 

 
Figure 10-2. Organogram Summarizing Roles and Responsibilities 

 

10.7 Evaluation Timeline and Reporting Schedule  
Figure 10-3 illustrates the evaluation timeline and reporting schedule, with a focus on option period 1, 
while highlighting all tasks that may require an in-country presence on the part of the ET.   
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Figure 10-3. Evaluation Timeline and Reporting Schedule  

 

TASK DESCRIPTION START END

OPTION PERIOD 1 Tasks 3 & 4 Sunday, July 28, 2019 Friday, September 25, 2020                                                                                                                                                                                                                                                                                                                                                                                                                                           

Task 3 Develop Evaluation Materials Monday, July 29, 2019 Wednesday, October 16, 2019                                                                                 

Activity 3.1 Draft data collection firm TORs (Traffic, O-D, IRI and High resolution video) Monday, July 29, 2019 Tuesday, September 17, 2019                                                    

Activity 3.2 EOI for preselection of data collection firms (traffic, O-D, IRI and Video) Monday, July 29, 2019 Tuesday, September 17, 2019                                                    

Activity 3.3 Draft survey instruments (questionnaires and enumerator manuals for OD and VOC surveys) Monday, July 29, 2019 Tuesday, September 17, 2019                                                    

Activity 3.4 Draft survey instruments (interview guides for key informants interviews-KIIs and Focus Group Dis Monday, July 29, 2019 Tuesday, September 17, 2019                                                    

Activity 3.5 Local stakeholders and MCC review and feedback on instruments and TORs Tuesday, September 17, 2019 Tuesday, October 01, 2019                

Activity 3.6 Final data collection protocols, survey instruments and other evaluation materials Tuesday, October 01, 2019 Wednesday, October 16, 2019                 

Task 4 Prepare and Undertake Data Collection Thursday, October 17, 2019 Friday, September 25, 2020                                                                                                                                                                                                                                                                                                                                                          

Activity 4.1 Launching RFP, Selecting and Contracting with data collection firms Thursday, October 17, 2019 Friday, November 15, 2019                               

Activity 4.2 Institutional Review Board (IRB) Thursday, October 17, 2019 Friday, November 15, 2019                               

Activity 4.3 Pre-testing survey instruments (interview guides for KIIs and FGDs) Friday, November 15, 2019 Friday, November 22, 2019         

Activity 4.4 Team training and pilot on field (for Traffic and O-D data collection) Friday, November 15, 2019 Friday, November 22, 2019         

Activity 4.5 Report summarizing testing, training and pilot activities and adjustment of the data collection pro Friday, November 22, 2019 Tuesday, January 14, 2020                                                       

Activity 4.6 Data collection: IRI and high resolution video of the roads (by data collection firm) Tuesday, January 14, 2020 Thursday, January 30, 2020                  

Activity 4.7 Data collection: Traffic, O-D (by data collection firm) Thursday, January 30, 2020 Thursday, February 13, 2020                

Activity 4.8 Data collection: VOC surveys and complementary secondary data (by the ET) Thursday, January 30, 2020 Thursday, February 27, 2020                              

Activity 4.9 Data collection: KIIs and FGDs and complementary secondary data (by the ET) Thursday, January 30, 2020 Thursday, February 27, 2020                              

Activity 4.10 Data Collection Report summarizing data collections activities and quality control checks underta Thursday, February 27, 2020 Tuesday, May 12, 2020                                                                             

Activity 4.11 MCC feedback Tuesday, May 12, 2020 Monday, May 25, 2020               

Activity 4.12 Final data collection reports Tuesday, May 26, 2020 Thursday, July 23, 2020                                                            

Activity 4.13 Reviewing HDM-4 calibration (using collected data) Friday, July 24, 2020 Friday, September 25, 2020                                                                 

OPTION PERIOD 2 TASKS 5 & 6 Saturday, September 26, 2020 Friday, May 28, 2021                                                                                                                                                                                                                                                      

Task 5 Develop Final Report and Data Documentation Package. Saturday, September 26, 2020 Wednesday, March 17, 2021                                                                                                                                                                              

Activity 5.1 Draft Evaluation Report Saturday, September 26, 2020 Friday, December 11, 2020                                                                              

Activity 5.2 Local Stakeholder feedback with response; Public Statement of Difference/Support Friday, December 11, 2020 Friday, December 25, 2020                

Activity 5.3 MCC feedback with response Friday, December 25, 2020 Friday, January 08, 2021                

Activity 5.4 Final raw and analysis files, anonymized following MCC guidelines; STATA do files Friday, January 08, 2021 Thursday, February 04, 2021                             

Activity 5.5 Final Evaluation Report Friday, January 08, 2021 Wednesday, March 17, 2021                                                                      

Task 6 Disseminate Results Thursday, March 18, 2021 Friday, May 28, 2021                                                                         

Activity 6.1 Package support for communication Thursday, March 18, 2021 Thursday, April 15, 2021                              

Activity 6.2 Stakeholders workshop Monday, April 19, 2021 Wednesday, April 21, 2021    

Activity 6.3 MCC and stakeholders feedback Thursday, April 22, 2021 Thursday, May 06, 2021                

Activity 6.4 Recommendations Friday, May 07, 2021 Friday, May 28, 2021                       

Mar-21 Apr-21 May-21Sep-20 Oct-20 Nov-20 Dec-20 Jan-21 Feb-21Aug-20Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 ##### Apr-20 May-20 Jun-20 Jul-20
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Annexes  
11.1 Stakeholder Comments and Evaluator Responses  

Author (Name or 
division) 

Reference 
(Page/paragraph 

number) 

MCC Comment Evaluator Response 

TVS Page 2.2 & 2.3 Can we get a better set of graphics then the ones 
provided back in 2008 or so? Also the graphic on 
2.3 is not accurate. MCC only financed up to 
Kounkane with the GoS taking the remaining 
optional lot to Velingara.  

The ET produced new maps showing the location of the sections of RN2 and RN6 
rehabilitated by MCC.  See Figures 2-1 and 2-2. 

TVS Page 2.3 The RN6 Lot 1 was mostly complete by end of 
Compact…can we rephrase a bit to note that a 
certain portion was completed by end of compact 
and the remainder by 2018 by GoS.  

The sentence was rephrased to better reflect that point.  See Section 2.1.2. 

TVS Page 3.5 Given the as-built files provided to the evaluator 
and all supporting geotechnical files, can the 
evaluator please justify why such a detailed 
deflection and geotechnical campaign is 
proposed? What is the cost benefit analysis of 
collecting all of this data when so much is already 
available? Has the evaluator considered a reduced 
data collection methodology based on the field 
visit and provided as built files? (IRI data is not 
included in this question).  

Based on further coordination with internal experts and with MCC, the ET 
proposes in the revised version of the EDR a cost-effective approach: 

• Traffic data will be collected in one round (instead of 2 rounds) relying on 
secondary data to derive seasonal factors to be used for the calculation of 
the AADT 

• Deflection data will not be collected. Collecting updated deflection data is 
not necessary for ERR modeling using HDM-4. Updated data may be used for 
determining the fatigue life of the roads but this is not relevant in the case of 
RPP which is relatively new and which unlikely to fail through fatigue. 

• Road condition data will not be collected: the ET proposes the use of 
AGEROUTE 2019 road condition data with a quality check trough high 
resolution videos. 

• Geotechnical data (thickness of layers) will be derived from the As-builts 
shared by MCC. 

See Table 3-2. 

EMC Meeting  What is the justification for conducting deflections 
every 500 meters? 

The 500 m step for the deflection data measurement was proposed to fall in line 
with the Annex J requirement. The ET will only use deflection data that is existing 
See Section 5.5. 
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Author (Name or 
division) 

Reference 
(Page/paragraph 

number) 

MCC Comment Evaluator Response 

TVS Page 3.5 For the ESAL, there is an existing truck weigh 
station in Richard Toll…does the evaluator believe 
this is sufficient to determine the truck factor 
associated to the RN2? Same for the RN6 in Zig 
and Velingara? Does the evaluator believe there is 
economic justification to collect further data?   

Please see updated Table 3-2. Rather than primary data collection, as instructed 
by MCC, the ET will collect axle load data from Afrique Pesage through the 
Direction des Routes (Directorate of Roads) (2014-2018 data is already available 
to ET). This provides much longer historical data than the ET would be able to 
collect on field. 

The ET will use the Afrique Pesage data for the  2 weigh stations in the North on 
RN2; and 1 weigh station in the South on RN6.  Five years of data (2014-2018) is 
already available; data has been collected on a daily basis; data is distributed by 
vehicle categories by axle configuration.  

For HDM-4 we could analyze the 2018 data as it will be most comprehensive; 
comparison of 2014 and 2018 will be undertaken to evaluate whether axle loads 
have been reduced in Senegal due to new regulations introduced in 2010.  

EMC Meeting   MCC did axle loading data collection in 2015 – it’s 
a big deal because the concrete can be delicate. 
Cracks can occur because of the high cement 
bases. Axle weights are important.  Also, note that 
HDM-4 does not accommodate this, so you need 
to ensure to take this into account. 

TVS Section 3 Road Safety Protocol: can the evaluator please 
detail how road safety during data collection will 
be handled by data element (i.e. IRI calibration, 
deflection, traffic surveys, etc.)  

Section 3.3 covers the overall safety procedures for data collection. In the 
relevant subsections, the ET describes specific safety protocols by data element, 
especially for traffic count surveys, O-D surveys, and IRI data collection that will 
imply a long presence of the data collection teams on roads.  

TVS Section 3 Table 5.1 The AGEROUTE is collecting data using pneumatic 
tubes in 2019 as is the evaluator. The evaluator is 
proposing two additional stations on each road on 
top of what AGEROUTE is performing. Can the 
evaluator describe why they have decided to 
include these two additional traffic-counting 
stations in terms of value to the cost benefit 
analysis? Can the evaluator describe why they feel 
they need to perform the total proposed traffic 
counts given AGEROUTE is already doing these 
counts?  

The number of counting stations is required to capture the full traffic along the 
RN2 and RN6, the ET has 3 stations on the RN2, and 4 on the RN6; the stations 
will count the traffic between the cities as well as the traffic in to the villages 
giving a more comprehensive traffic count. To capture more local variations on 
the evaluated sections, the ET proposes to collect data at more locations than is 
currently done by AGEROUTE. The ET proposes one round of traffic data 
collection (in late January/early February 2020). See Table 5-1. 

EMC Meeting  For automatic traffic counts, can the pneumatic 
tube detect the type of vehicle?  In other 
countries, they have not been able to do so. 

The equipment is capable of providing information about different types of 
vehicles, this information was confirmed by the local firms. See Section 5.3.1.1. 

EMC Meeting  AGEROUTE is completing surveys now.  Has the ET 
considered field verification, margin of 
acceptability?  It is good to validate given past 

AGEROUTE data will be reviewed by subject matter expert from the ET to 
determine the extent of data relevance. The ET considers using as much 
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Author (Name or 
division) 

Reference 
(Page/paragraph 

number) 

MCC Comment Evaluator Response 

quality issues. This was asked about traffic counts, 
but could apply to IRI and deflection as well. 

secondary data as available in the sole condition that the dat is of a good quality. 
See Section 5.3.1. 

EMC Meeting  MCC values cost-effectiveness in projects and 
evaluations. When information/data is already 
available, we want the evaluator to assess its 
quality and usability in the evaluation. It may be 
warranted to rely on existing data if it is deemed 
to be of sufficient quality. Alternatively, there may 
be instances where existing data could be 
validated through less intensive field data 
collection. 

Based on further coordination with internal experts and with MCC, the ET 
proposes in the revised version of the EDR a cost-effective approach: 

• Traffic data will be collected in one round (instead of 2 rounds) relying on 
secondary data to derive seasonal factors to be used for the calculation of 
the AADT 

• Deflection data will not be collected. Collecting updated deflection data is 
not necessary for ERR modeling using HDM-4. Updated data may be used for 
determining the fatigue life of the roads but this is not relevant in the case of 
RPP which is relatively new and which unlikely to fail through fatigue. 

• Road condition data will not be collected: the ET proposes the use of 
AGEROUTE 2019 road condition data with a quality check trough high 
resolution videos. 

• Geotechnical data (thickness of layers) will be derived from the As-builts 
shared by MCC.  

EMC Meeting  Do you see significant changes in the traffic count 
that were done previously? 

The latest traffic counts carried out by AGEROUTE and providing AADT dates 
back to 2012 and showed significant changes between 2002 and 2012 (eg: AADT 
went from 582 to 1029 vehicle per day on RN2 while the share of private cars 
increased from 17% to 38%).  

TVS Section 5.3.1.2 Figure 5.1 and 5.2: the text notes that the traffic 
counts will occur just outside of the major 
towns…can you be more specific about the 
location? The traffic on the majority of the road 
between the towns is different than those in the 
towns and this delineation needs to be made 
clear. 

Why for example would we not place a traffic 
station in between Kounkane and Kolda, then 
Kolda and Tanaff, then Tanaff and Ziguinchour for 
example?  

Figures 5-1 and 5-2 were updated to reflect the location of the traffic count and 
O-D stations.  

The ET agrees on the principle that the traffic count should not be too close to 
cities. The ET proposes to locate the station at least 2 kilometers away from the 
limits of cities and but a maximum 6 kilometers for safety reasons. 

TVS Section 5.3.5/5.3.5.5 IRI: please detail how the calibration will be 
assured/documented by the evaluator, including 

The ET will look at the IRI measuring equipment being used in Senegal to record 
roughness.  For the purposes of calibration, the data collection firm will be 
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Author (Name or 
division) 

Reference 
(Page/paragraph 

number) 

MCC Comment Evaluator Response 

reference sections. Please note that the 
manufactures certificate of calibration is not what 
is being requested; we are requesting a calibration 
of the device to a reference (i.e. rod and level or 
dipstick or any other class 1 measuring device).  

required to choose four “homogeneous” 200-meter road sections representing 
four classes of IRI (very bad, bad, average, and good).  The Road/Pavement 
Engineer will be involved in the calibration process and assure that the survey 
firm considers the equipment manufacturer recommendations. The ET will 
provide MCC with a copy of the relevant ASTM standard, photo evidence of 
application in the field, a copy of field books and protocols, and of all checks and 
verifications conducted.  See Section 5.3.4.5. EMC Meeting  From experience, the local firms say their IRI 

equipment is calibrated but it is rarely still in 
calibration.  Quality Control is essential.  Field 
calibration is expected. 

TVS Section 5.3.5.4 Data Processing: please describe how the data will 
be divided into homogenous sections.  

The ET will graphically illustrate the IRI for the entire chainage (kilometers on x-
axis, IRI on y-axis). ). The homogeneous sections of the roads (already defined in 
the previous HDM-4 analyses) will also be illustrated in graphical format showing 
IRI data. 

Please refer to Section 5.3.4.4. 

TVS Section 5.3.6  Deflection Data Collection: can the evaluator 
economically justify this extensive amount of data 
collection given the extensive as-built files and the 
field visit previously made to each site? Does 
AGEROUTE not collect national deflection data 
anymore that can be used? 

The ET will no longer collect deflection data.  Please see Section 5.5.1.  

TVS  Section 5.3.6.3 The end of the rainy season in the north is around 
September; the end in the south is near October. 
Measurements in December are considered the 
dry season. Please clarify how the team will 
account for the wet season measurements?  

The ET will no longer collect deflection data.  Please see Section 5.5.1.   

TVS Section 5.5 Can you please explain how the geometric 
characteristics will be determined for use in 
HDM4? How are you going to do this?  

The sections in HDM-4 have been assigned geometric characteristics such as 
gradient, curvature, etc – we will not amend these parameters. 

See Section 5.6.6.1 

TVS Section 5.6.6 Deflection Please detail the formula to be used to determine 
the remaining structural life for the pavement. 
Please remember this is a cement treated base 
when proposing a formula.  

The ET is no longer proposing to calculate the remaining structural life. As stated 
previously in this comment matrix, in tropical countries fatigue is not the 
mechanism under which roads usually fail. More often, it is via top-down 
cracking because of ageing, i.e. solar exposure and the asphalt becoming brittle 
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Author (Name or 
division) 

Reference 
(Page/paragraph 

number) 

MCC Comment Evaluator Response 

And top-down cracking usually happens before the fatigue deterioration in the 
lower layers.  So deriving fatigue life is unlikely to inform you how long a road 
will last. Please see Section 5.5.1.  

TVS Section 6.3 Why does the evaluator feel the need to collect 
GPR data on the entire road project length? Can 
this be justified based on data provided and the 
field visit? Geotechnical Data Collection, GPR, has 
been tried in Senegal, did not go well. Based on 
the data we have, is what we're proposing the 
most cost-effective method? 

Because the roads are relatively new, and that the degradation of the subgrade 
will not have started. The ET proposes to use the as built data in order to provide 
the geotechnical structure and derive the CBR. 

See Section 6.5.1.  

TVS Section 6.3.2  Road Condition Data: 1) can the evaluator 
describe the current condition of the road and 
provide an economic justification for further 
collection of data? 2) is the evaluator proposing to 
use LTPP approach or the VIZIR approach? Please 
clarify and justify any deviation including how the 
cause(s) of deterioration will be determined (if 
any); 3) why are we inspecting at sampling 
intervals? the objective is to identify and noted 
distress and its cause(s) in a uniform manner not 
conduct a full on inspection of the entire road. 4) 
please also clarify how VIZIR or LTPP data will be 
converted to HDM4 units like cracking for 
example.  

The text has been modified to describe that the ET will use the data collected via 
the current data collection campaign conducted by AGEROUTE to evaluate road 
condition data and see how the degradation evolves. The ET will also rely on 
historical data, to see the evolution of the degradation. 

The ET will collect the data based on Appendix A of LTPP and translate it to an 
HDM-4 compatible format. The data will then be used to calibrate the HDM-4 
model by comparing the model predictions If it shows  the actual terrain 
situation and modifying the model parameters as needed. 

Please see Sections 6.5.2 and 6.6.1. 

TVS  Maintenance: can the evaluator elaborate a bit 
more on how the road data collected by the 
evaluator will be modelled in HDM4 to produce a 
calibrated workspace (i.e. pavement deterioration 
curve adjustments given the road has performed 
for over 4 years now) to determine the most likely 
road maintenance needs? This shall include 
discussion on the most probable cause(s) of 
deterioration on the overall GoS network but also 
on the individual roads themselves.  

The calibration of the road deterioration relationships has been described in 
detail in the HDM-4 Level 1 Calibration Report. It is unlikely that the condition of 
the roads has noticeably deteriorated within 4 years of construction – unless 
poor construction.  So probable cause(s) is not relevant at this stage. 

The second part of the question indicates how the question is linked to 
maintenance practices across GoS network (whether these have changed); and 
subsequently how the deterioration curve for RN2 and RN6 will be affected – 
hence modelled in HDM-4.  
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Author (Name or 
division) 

Reference 
(Page/paragraph 

number) 

MCC Comment Evaluator Response 

TVS Section 11.2 GIS database: Can the evaluator please justify why 
open source software is preferred over ArcGIS for 
example? Please remember that MCC will take 
possession of the data and files post contract and 
does not have money to maintain any platform?   

The Call Order Scope of Work in C.5.5 states “MCC encourages the Contractor to 
make the GIS open source.”  

Using open source solution has the advantage of providing more accessibility. 
However, based on the preference of MCC, the ET can use ArcGIS to organize the 
spatial data collected. 

Please see Section 10.2.   

TVS Section ??? Aerial imagery: 1) can the evaluator economically  
justify the need for aerial imagery over satellite 
imagery? 2) can the evaluator Thzdescribe why 
the use of a video camera like a Garmin Virb is not 
proposed to collect imagery and perform a 
condition assessment?  

In the revised version of the EDR, the ET proposes adopted the use of a dash-cam 
to collect high resolution video. Filming the roads provides a cost effective 
approach to capture imagery and independent evidence on road conditions. 

High resolution videos of the roads will be used in replacement of the high 
resolution imagery required the RFP. These videos will be used to overlay all 
collected data and to check the quality of secondary roads conditions data that 
will be collected from AGEROUTE  

Please see Sections 5.3.5.; 6.3.2; 6.5.2 
EMC Meeting  Have you considered filming the road using a 

Garmin camera or similar device instead of aerial 
imagery? This has been done successfully in other 
evaluations where data has been overlaid on the 
video images. This would be at a fraction of the 
cost that is currently being proposed. 

M&E P52, Table 5.6.1. Do you have examples of overlaying data on aerial 
imagery or itinerary diagrams? 

Please see Figure 5-3 which provides a Sample Summary Itinerary Diagram (for 
an entire chainage) and Sample Detailed Itinerary Diagram (zooming in on a 
subsection) for IRI data.  See Section 5.6.5.  

EMC Meeting  Shape Files (GIS): Make sure to map the O-D 
survey results. Be sure to include when thinking 
about mapping. 

This point will be taken into account as well as MCC’s data quality protocols in 
terms of anonymity. 

M&E General comment This report was very difficult to read. There many 
long, vague, passive, and grammatically incorrect 
sentences.  

Report has been revised and sentences simplified. 

M&E  The term exposure period is misused throughout 
this report. Exposure period refers to the amount 
of time an individual is exposed to a program (i.e. 
“treatment”). In this case, I would define the 

The ET has amended the table to reflect this comment. E.g. Traffic and O-D 
surveys will be carried end January of early February 2020. Hence the exposure 
period is 52 to 53 months, which corresponds to the amount of time elapsed 
between Compact Completion (in 23 September 2015) and when data will be 
collected. 
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division) 
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(Page/paragraph 

number) 

MCC Comment Evaluator Response 

exposure period as the time between completion 
of the road and when data is collected.  

M&E P19-20 Reference to travel times in section on VOC is 
confusing. 

The section focuses on economic return in terms of VOC and travel times, as 
both VOC and travel times are used to inform RQ1. The ET has included language 
to clarify this, and has added in additional research on travel times.  

See Section 2.6.1.1 

M&E Literature review Overall, this literature review does not provide a 
clear sense of the existing evidence on the causal 
links the evaluation be assessing. Similarly, it does 
not provide a clear understanding of gaps in the 
literature and the evaluation’s policy relevance.  

The literature review has been revised to provide a discussion of gaps in the 
existing literature and body of evidence. The literature review now details the 
evaluation’s policy relevance and identifies causal links to prior scholarship that 
will inform the evaluation and each research question. 

M&E P24 The justification and relation to program logic of 
question 2A and 2B are poorly articulated. It’s not 
clear why maintenance and its political economy 
matter.  

Maintenance is a determining factor for the lifetime of the investment and it ERR 
on local community, if the roads are not properly maintained they get degraded 
very fast thus incurring higher VOC in matter of fuel, vehicle maintenance, as 
well as higher TT. The maintenance is dictated by a political and economic 
schematics that are required to be reviewed in order to understand the practices 
and how they impact the life of the investment.  

Furthermore, if the roads fall into disrepair, MCC’s short-term outcomes may not 
be achieved, thus inhibiting MCC’s sought-after impact of increasing beneficiaries 
income and consumption. Beyond solely understanding current maintenance 
practices, exploring the political economy of maintenance should allow MCC and 
other donors and stakeholders 1) to direct efforts toward redressing constraints 
that may inhibit appropriate maintenance practice or 2) to take advantage of 
points of leverage that may further encourage the adaptation of better 
maintenance practices. 

The table has been updated to reflect this rationale.  See Table 3-1. 

M&E P25 The justification and relation to program logic of 
question 3A and 3B are poorly articulated. It 
seems you are missing the point related to the 
possible productive usage of the road. 

Section revised and modification were made in order to better link the RQ 
justification to the program logic.  See Table 3-1. 

M&E P26 Wouldn’t the key outcome of research question 
zero be the project outputs? 

No. The key outcomes of RQ0 will be the assessment of the outputs and 
explanation of the misalignments, because we are investigating if the project was 
implemented accordingly  
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MCC Comment Evaluator Response 

See Table 3-2. 

M&E P26 Can you be more specific than “Location: well 
outside the cities or villages crossed”? You should 
be able to provide the locations of traffic count 
stations. 

The location of the stations was updated in the maps.  See Figures 5-1 and 5-2. 

M&E P33 Quality Protocols are vague. See Section 3.4. The ET has proposed a summary of the quality  protocols that 
will be follow to ensure quality.  

Further details relating to quality protocols are given for each data collection 
activities in the relevant sections. 

M&E P35 Recall bias may be an issue when using KIIs of 
project implementers to understand deviations 
from project implementation 

Agreed., For this reason the ET is also resorting to trip reports and documents. 
Field visits as well to validate certain elements of implementation  

M&E P35, 4.3. It’s useful to list the organizations you may include 
as KIIs, but it is likely the individuals who are most 
knowledgeable of the project are no longer in the 
same roles. You will need to make sure to target 
the right individuals. Also, may be worth including 
MCC as a KII. USAC will not exist anymore. 

Have included the Millennium Challenge Corporation as a interviewee in Section 
8.4. 

We do not have a list of individuals within each organization that we propose to 
interview.  However, we note that relevant individuals may have moved 
organization since the compact ended.  Therefore, we have included the 
following text in 8.3.1.4 - In some instances, key staff may have left the relevant 
organizations between the time of the compact completion and the interview 
and focus group stage.  Where appropriate, the ET proposes that arrangements 
are made to interview individuals who have left if they are still relevant in 
Senegal, and if not, then by phone.   

M&E P36, 4.4 “Sample size” should be a number or a range. Section 4.4 Summary Table has been modified for sample size. 

M&E P38, 5.2. It’s not clear what “high-level outcomes” refer to. The text has been modified.  See Section 5.2. 

M&E P42, 5.3.1.3. Which ET member(s) is/are responsible for 
overseeing the firm responsible for conducting the 
traffic counts? 

The statistician of the ET the will be responsible for overseeing the traffic counts 
activities 

See Section 5.3.1.5 

M&E P42, 5.3.1.6. Safety Procedures should include clear 
instructions on what to do and who to contact in 
the event of safety/security incident. 

The text in Section 5.3.1.6 has been expanded for greater detail on 
safety/security. 
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M&E P43, Table 5.2 Responses on average speed and travel time are 
subject to error. Have you considered using 
Google Maps API to estimate travel times? 

Table 5-2 has been removed. 

M&E P43, Table 5.2 Fare charged per passenger (changed over time?) 
– The fare may vary based on the distance 
travelled and other factors. Consider this in how 
you draft the questions 

M&E P43, Table 5.2 “Total authorized weight of goods” – shouldn’t 
this be filled in by the interviewer so that the 
correct weight is entered? Or, are you trying to 
assess the driver’s knowledge of the authorized 
amount? 

M&E P43, Table 5.2 “Total weight of goods transported” – wouldn’t 
the driver have an incentive to lie on this 
question? 

M&E P43, Table 5.2 Will the driver also be asked the questions that 
are asked to the passenger? 

M&E P45, 5.3.3 What sample of private road users will be asked 
about VOC costs? 

M&E P50, Table 5.4 Don’t you know the approximate sample size for 
the traffic count based on AGEROUTE’s recent 
counts? 

Around 1000 vehicles per day(vdp) based on 2012 traffic data provided by 
AGEROUTE. This has been specified. Total sample will be around 7000 vehicle for 
7 consecutive days of data collection at each station.  Section 5.4 Summary Table 
has been updated. 

M&E P50, Table 5.4 Why do you list “Manual count form” as an 
instrument for traffic count? I thought the count 
would be only automatic. 

Traffic count will be automatic. Section 5.4 Summary Table has been updated. 

M&E P50, Table 5.4 Don’t you know the approximate sample size for 
the OD-survey based on AGEROUTE’s recent 
counts? 

Around 1000 vpd based on 2012 traffic data provided by AGEROUTE. This has 
been specified. Total sample will be around 7000 vehicle for 7 consecutive days 
of data collection at each station. Section 5.4 Summary Table has been updated. 

M&E P52, 5.6. Will your analysis include interpreting the data 
and extracting key findings in a user-friendly 

The EDR will represent the data in an easy to use manner for both technical and 
none technical partners. Graphical illustration will be provided in the evaluation 
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manner? Summarizing and presenting the data is 
not the same as analyzing and communicating the 
data. The evaluation report should respond to the 
needs of both technical and non-technical 
audiences. 

report for ease of readability. In addition, the ET will present a thorough 
description and the interpretation of the results found. 

M&E P57, 6.1.2. Which roads will be used to assess maintenance 
practices? How will the evaluation team 
determine where to conduct field visits? How 
would it be assessing maintenance? 

Section 6.1.2 has been updated. To assess the maintenance practices the focus 
will be made on national roads similar to RN2 and RN6 (e.g. are non MCC-funded 
section of RN2 (from Saint Louis to Richard-Toll), RN1, RN3 and RN5). 

Field visits will only be carried out on MCC’s roads. Instead of performing field 
visits on other similar, the ET will rely on the technical audits carried by FERA 
using an external auditor. 

Data from technical audit will give a sense of the quality of the road. In addition, 
the maintenance will be assessed by look at the coherence between the 
conditions of the roads and the previous maintenance works carried out by 
AGEROUTE. 

M&E P57, 6.1.2. The “detailed methodology” is actually quite 
broad and could be interpreted as a 
comprehensive audit of road maintenance in 
Senegal? Is that what the evaluation team is 
proposing? Also, the EDR does not seem to 
reference FERA’s audit of road maintenance as 
key source of information unless I missed that. 

Section 6.1.2 has been updated for more detailed methodology.  

FERA’s audits are now referenced and will be used to assess the quality of the 
maintenance work carried out by AGEROUTE. 

M&E P57, 6.1.2. What time period will the evaluation team be 
focusing on for the road maintenance analysis? 

Data will be analzied focusing on a fifteen-year period, using the available PTGs .  
See Section 6.1.2. 

EMC Meeting  It is not clear how you will assess current 
maintenance practices to deduce what they will 
be on the RN2 and RN6. During the scoping 
mission, it seemed like you were trying to identify 
roads that could be used as a reference. However, 
the EDR suggests an assessment of the entire 
network. 

Section 6.1.2 has been updated for more detailed methodology. To assess the 
maintenance practices and deduce how maintenance will be carried on MCC’s 
roads, the focus will be made on national roads similar to RN2 and RN6 (e.g. are 
non MCC-funded section of RN2 (from Saint Louis to Richard-Toll), RN1, RN3 and 
RN5).  

EMC Meeting  Is a political economy analysis appropriate for this 
evaluation? Is it worth the cost? Would such an 

The ET believes that, whereas an analysis of technical constraints may provide 
some insight into the factors and incentives that would impact maintenance 
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analysis capture technical constraints to improved 
maintenance practices? 

decisions and practices, focusing solely on technical constraints to the exclusion 
of a political-economy analysis leads to a few challenges:  

First, the incentives and constraints impacting maintenance decisions likely 
extend beyond technical constraints. So, focusing only on technical constraints 
may provide an incomplete and limited picture of what may be shaping 
maintenance decisions and practices. A political-economy analysis would cast a 
wider net in allowing the ET to explore other factors that may shape 
maintenance practices, especially on MCC-funded roads (for instance, nepotism, 
competing or prioritized donor demands, the role of cartels or other 
powerbrokers, etc) 

Second, even if technical constraints are the primary factor impact maintenance 
practices, from a methodological standpoint, this constraint needs to be verified 
as a key constraint alongside other possible constraints. The evaluation should 
not assume this to be the key constraint based on information that has not been 
gathered as part of a more robust evaluation. 

In light of this comments, the ET has: 

1. More closely incorporated 2A and 2B to better describe how a political 
economy analysis will inform the maintenance research area. 

Incorporated a technical analysis of FERA and AGEROUTE based on interviews as 
part of this research area.  

M&E P66, 6.4 “100% of the road” – do you mean all of RN2 and 
RN6? 

Section 6.4 Summary Table has been updated. The ET will no longer collect road 
condition data and will rely on the data provided by AGEROUTE with quality 
checks, thus the percentage of the road to be inspected will no longer be 
required. 

But to answer the comment the ET was talking about 100% of the RN2 and RN6 
since sampling the roads will bias the data. 

M&E P66, Figure 6-3 Wouldn’t these be budgeted amounts and not 
expenditures? 

Figure 6-3 is no longer used in the updated EDR. 

M&E P67, 6.6.3. It seems like it would be difficult enough to assess 
maintenance planning and execution in 2019. Will 
you be able to actually assess since the pre-
Compact period? 

Please see Section 6.6 which has been re-written.  

Yes, the analysis (15-year period) period was chosen in compliance with existing 
PTG documentation provided by AGEROUTE (which also covers pre-Compact 
period).  We are able to compare the planning and execution based on PTGs 
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provided by AGEROUTE and the audits conducted by the FERA. This analysis will 
be conducted on 3 key parameters: 

• budget 

• Intervention  

• duration  

Second, we will analyze the annual maintenance program and see task execution 
and how much of the maintenance is postponed to next year. 

FERA has been involved in maintenance for the past 10 years, the analysis prior 
to compact will provide us with the information relevant to the practices 
conducted by the maintenance entities and how that impacted the state of the 
roads in Senegal. 

M&E P68, 7.1. What analytical framework will you use to provide 
a response to evaluation question 2B?  

The ET will draw upon USAID’s Applied Political Economy Framework. A 
subsection has been added to the report further describing this. See Section 
6.6.2. 

M&E P68, 7.2 “The ensuing 3 years should have allowed enough 
time for the political and economic incentives that 
influence road maintenance to emerge.” – I don’t 
understand this sentence. Don’t political economy 
factors (including incentives) influence 
maintenance decisions all the time regardless of 
whether there is a project or not? 

Section 7.2 has been updated. The ET agrees that political economy factors are 
constantly influencing maintenance decisions. However, the sentence in 
question sought to convey that four years will have allowed for persistent and 
sustained political-economy influences to arise.  

For instance, the completion of RN2 and RN6 may have led to volatility in the 
dynamics of stakeholders involved in road maintenance. Three to four years in, 
however, this volatility should have lessened, allowing for more sustained factors 
or influences to emerge.  

Language in the EDR has been updated to emphasize persistent and sustained 
influences. 

M&E P69, 7.3.1. Are there NGOs and/or journalists in Senegal who 
may be able to provide a critical lens on road 
maintenance decisions? 

Yes. The ET has incorporated this into the category of respondents who may be 
able to provide greater insight into road maintenance decisions.  See Section 
6.1.3. 

M&E P70, 7.3.3.1 This suggests you could have 3+ evaluation team 
members interviewing one person. How do you 
think that will affect your ability to solicit candid 
responses on sensitive questions? 

Acknowledging this concern, the ET has revised the text to indicate that 
interviews will be limited to 2 interviewers at a time, either the political economy 
expert and a member of the ET’s engineering team or the political economy 
expert and the in-country coordinator. See Section 7.3.1.5. 
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M&E P70, 7.3.3.1 Consider not using live-interpretation for these 
interviews. This will reduce the quantity and 
quality of information received. 

The ET agrees that live-interpretation may increase interview time. The text has 
been revised to note that interviews focused on maintenance will be conducted 
in French by French-speaking ET members, and interpreters will only be used if 
necessary (though the ET assumes that this will not be required for interviews 
around maintenance questions). See Section 7.3.1.5. 

M&E P70, 7.3.3.2 “All interviews will begin with the lead interviewer 
reading a questionnaire consent statement to the 
respondent in French or English.” – it’s not just 
about reading the consent statement. It’s about 
obtaining and documenting consent. If the 
respondent does not provide consent, the 
interview is not conducted. 

The ET agrees and has updated the text to further clarify this. See Sections 
7.3.1.6 and 7.3.1.7. 

M&E P70, 7.3.3.2 “…during the second round of interviews” – you 
state above that there will only be one round of 
data collection. 

Reference to the second round of interviews has been removed.  See Sections 
7.3.1.6 and 7.3.1.7. 

M&E P71, 7.5. Wouldn’t you already know what secondary data 
exists to support your response to evaluation 
question 2b?  

To some extent, yes: the ET is familiar with reports and data on road 
maintenance as reflected in 2A. Merging sections 2A and 2B should make it 
clearer what the ET already knows about road maintenance in Senegal, especially 
for RN2 and RN6. The ET is also aware of the existing research around road 
maintenance in Senegal or West Africa, as now further detailed in the literature 
review section. 

However, the ET also recognizes that, during interviews and primary data 
collection, the respondents they interact with may direct the ET to additional 
resources the ET may not have previously been privy to.  

As 2A and 2B have been merged, this section has been revised to make this 
clearer. 

See Section 7.5. 

M&E P71, 7.6. How will your analysis approach allow for 
documenting divergent perspectives among 
respondents?  

Coded data will be disaggregated, with difference in perspectives between 
individuals in respondent categories detailed in the report. Also, positive and 
negative statements will both be coded. This has been added to the EDR.  See 
Section 7.6. 
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M&E P71, 7.6.  Have you thought about how you might present 
this data? 

Assuming this is referring to how the ET plans to quantify its qualitative findings 
or ensure the anonymity of respondents, language has been added to the EDR 
emphasizing that, where possible, the number of respondents or category / 
organization of a respondent will be noted, assuming that doing the latter does 
not reveal the identity of the respondent.  See Section 7.6. 

M&E P73, 8.1.2 “Public transport operators are likely to benefit 
from road improvements through a reduction in 
road maintenance bills…” – do you mean 
reduction of vehicle operating costs? 

Have reworded to “vehicle operating costs”. See Section 7.1.2. 

M&E P73, 8.1.2 “improved agricultural output” – do you mean 
increased agricultural output? 

Have reworded from “improved” to “increased”. See Section 7.1.2 

M&E P73, 8.1.2 How do you know that privately-owned cars are 
primarily owned by businesses? It seems plausible 
that government, INGOs, and private citizens 
could also own cars. 

Have replaced “primarily by businesses” with “by Government bodies and INGOs, 
as well as some vehicles operated by private citizens.” 

Have removed second sentence in this paragraph as it no longer flows naturally 
given the re-wording of the first sentence.  See Section 7.1.2 

M&E P73, 8.1.2 You mention four different types of road user. 
Only three are listed. Do you not include in 
motorcycle or tri-mobile users? 

Have changed the first paragraph in Section 7.1.2. so that it refers only to three 
types of road user.   

Have redefined “private car owners and users” to “private vehicle owners and 
users”.  This category of vehicle has been expanded to include references to 
motorcycles and tri-vehicles. 

Under the bulleted paragraph which begins “private vehicle owners and users” 
have included the sentence “It is also common in Senegal for private citizens to 
have access to less expensive forms of vehicle such as motorcycles and tri-
vehicles.” 

Where relevant, have changed references to “private car” to “private vehicle”. 

M&E P77, 8.3.1.3. “The ET will do this by comparing the socio-
economic information given to us by survey 
participants against the make-up of the 
population living along both routes.” - We know 
that road users are not exclusively those who live 
along the roads. Why then propose such an 
approach? Also, I don’t understand how this 

Have reworded the first paragraph so that it now reads “The ET proposes to use 
a sample size of 10% of AADT flows.  The ET proposes that this is a sufficiently 
large sample size to avoid biases in the data.  Furthermore, surveys will be 
conducted on a randomized basis which will further reduce the potential for a 
sample biased along socio-economic lines. See Section 7.3.1.3.  
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works. If you are interviewing every fifth car, how 
and when would you ensure the sample is 
representative against defined socio-economic 
characteristics? 

M&E P77, 8.3.1.3. The whole discussion on seasonality is difficult to 
follow. It also seems to contradict the timing of 
data collection proposed earlier in the report 
(December 2019 and June 2020). It seems 
counter-intuitive to conduct the surveys on 
holidays. You would get data that is by definition 
not representative. What is your justification for 
wanting to conduct the survey on a holiday? What 
literature supports such an approach? Did you 
consider that data collection staff may not want 
work on a holiday? 

Have updated sample size text with the following paragraphs “Annual average 
daily traffic flows for RN2 and RN6 is approximately 1,000 vehicles for each 
route. This means that around 100 vehicles will be intercepted each on RN2 and 
RN6.   As around 40% of vehicles operating in Senegal are public transport 
vehicles this means that at least 40 PT vehicles each will be intercepted on RN2 
and RN6. This will result in surveying 80 PT drivers in total (40 for each route).   

The ET proposes that around 2 – 3 passengers per public transport vehicle are 
surveyed with an aim to complete at least 200 PT passenger surveys. Therefore, 
the total number of public transport passenger surveys completed will be 400 
(200 each for RN2 and RN6).  

As 60% of vehicles in Senegal are private vehicles (haulers, cars, and motorcycles) 
we anticipate interviewing 120 drivers of these vehicles. 

Have removed text on the dry and hot seasons, as this contradicts the plan to 
hold surveys in November 2019 and January / February 2020. 

Have amended the section under “National Holidays” to reflect the fact that we 
will ensure that one of the survey days is on a national holiday.  It is important to 
understand how traffic flows are affected by national holidays; this will allow the 
ET team to annualize the AADT flows into annual traffic figures. 

We consider it appropriate to expect data collection staff to work on a holiday.  
This is standard practice in most countries where data collection staff often work 
at weekends and holidays. 

See Section 7.3.1.3. 

M&E P75-81, Section 8.3 This section includes information on the survey’s 
administration that contradicts the previous 
section on the traffic counts and OD survey. How 
are we supposed to know what you are 
proposing? 

Has been updated to be consistent with the agreed approach for all parts of the 
evaluation (i.e. 10% sample size). See Section 7.3. 



SECTION 11 – ANNEXES  

BI0507191322CLT  11-16 

Author (Name or 
division) 

Reference 
(Page/paragraph 

number) 

MCC Comment Evaluator Response 

M&E P78 “The ET proposes that if the allotted surveys to do 
representatively match the population that it are 
seeking to investigate, more surveys would be 
carried out to increase the sample size.” – could 
you please clarify? 

Have removed as we have clarified that we propose to use a randomized sample 
(i.e. we will sample 10% of AADT on each of the days we undertake the surveys). 
See Section 7.3.1.4 

M&E P81, 8.3.2 There is very little information about the 
interviews and FGDs. How will you identify 
respondents? What outcomes will be assessed? 
How will you analyze the information you hear? 

Further information on the interviews and FGDs is found in Section 8. . 

M&E P82, Table 8.4 For focus groups, you need to define the sample 
unit and the sample size.  

Now complete.  34 (now including MCC) interviews and 1 focus group session are 
planned. See Section 7-4-4. 

M&E P82, Table 8.4 For focus groups, what is meant by “summary 
document to be drafted”.  

Have revised this text to “summary document of discussion”.  This document will 
detail the information gathered during these exercises, based on pre-determined 
questions which will be used as prompts to guide the discussions. See 
Section 7- 4. 

M&E Page 82, 8.5 “These stakeholders may also be useful in 
verifying the summary of our findings from 
surveys.” – stakeholder input on deliverables 
would not be considered data collection. 

Have removed this sentence as it is not relevant. 

M&E Page 82, 8.5 Why are you referring to interviews as secondary 
data collection?  

Have removed the text “contextual information on changes in road use as well 
as”.  Even though we may get primary information from interviewees (e.g. 
anecdotal evidence), section 8.5 only covers secondary data collection.  The 
removed text was confusing. 

M&E P 83, Table 8-2 Do you expect to receive all of the data and 
documentation listed?  

Yes, it is reasonable to expect that these data and documentation exist.  We have 
selected a wide range of participants for interview in the hope of maximizing the 
chance of securing all the information detailed here.  See Table 7-2. 

M&E P83, 8.6. What is “modelling-best practice” ? what is a 
“detailed quality assurance process”? 

Have included the text “Modelling best-practice involves the use of principles 
and techniques to ensure the full auditability of the analysis completed. 
Examples of this include clear logging of assumptions and structuring the 
spreadsheet so that calculations are clear to follow”. 
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Have included some new text “….detailed quality assurance process (involving 
rigorous checks of calculations by a third party; including a challenge of the 
assumptions used)”.  See Section 7.6. 

M&E P86, 9.1.1. The connection you draw between the 
transportation market structure and the 
sustainability of the investment is unclear and 
unconvincing. 

Have removed references to the sustainability of the investment, as RQ4 is 
designed to answer the question of the impact of the market structure on VOC 
savings pass-through. 

M&E P87, 9.1.2.1 You use the word “road users” and “industries” 
interchangeably. That seems odd. How you define 
an industry is unclear.  

Have revised the wording so that it is clear we are evaluating the market 
structures faced by each of the user groups. 

Have defined the three industries which have the potential to affect cost-
passthrough from changes in VOC to user costs as the PT industry, the fuel 
industry and the hauler industry. See Section 8.1.2.1. 

M&E P87, 9.1.2.1 What are the data requirements of calculating the 
Herfindahl-Hirschman (HH) index? It seems that 
you will need the market share of each firm. How 
will you obtain that information? 

Yes, we will need market share information for each market. 

To address the second point made, we have included the text “The ET proposes 
that sources for the data required to calculate the HH score (i.e. market share) 
will be identified during the interview and focus group stage.  See Section 8.1.2.1 

M&E P88, 9.1.2.3 Do you have transport prices from 2010 and 
2019? Are official posted prices a good indication 
of what road users actually pay? 

We will obtain 2019 prices as part of the survey exercise.  Official posted prices 
are only one indicator of what road users pay.  This information will be calibrated 
using information collected during survey and KII interviews / focus groups. 

M&E P93, 9.3.1.2. “international investors” – These are usually 
referred to as development finance institutions. 
What is the rationale for doing focus group 
discussion with these respondents. 

Have reworded to read “development finance institutions”.  These institutions 
can provide anecdotal evidence on the impact of the program, and provide 
secondary data sources which can be used for the analysis.  See Section 8.3.1.2 

M&E P95, 9.3.1.9 How do the IQL-2 standards apply to the data 
collection proposed for research area 4? 

We have removed the reference to IQL-2.  These standards are for road 
management / engineering data, and while applicable to the other research 
questions in this evaluation, they are not applicable to RQ3 and RQ4. 

M&E P97, 9.6. “This will be synthesized by the ET into a single 
data set, which can be used to answer the RQ 
using excel-based analysis.” – here you are 
suggesting excel for qualitative data analysis. 
Elsewhere, you propose Dedoose. 

Dedoose is used to code qualitative data. As the analysis proposed in this 
research question is complex, it would not be appropriate to use dedoose which 
is more appropriate for the coding of data. 
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M&E P98 You propose an analysis of passenger fares before 
and after the project. Can you clearly explain how 
you will obtain this type of pre-project market 
data?  

Pre-project market data will come from surveys.  We will use information from 
interviews and focus groups, as well as secondary sources of information to 
calibrate the information received. 

M&E P107 “In the Option Period 1 the ET will collect the data 
mentioned above and carry on the calibration 
process of HDM-4.” – in the base period, The 
Contractor shall perform a level 1 HDM-4 
calibration using IQL-2 data specific to the country 
context for the modeling of roads in the select 
country. 

In the Base Period the ET performs a Level 1 calibration of HDM-4 – i.e. a desk 
study using road network survey data provided by Ageroute. 

In OP1 the ET will do a Level 2 calibration – i.e. a field study which involves 
selecting short road sections and recording their condition to compare with 
HDM-4 predictions. 

EMC Meeting  Did the evaluation team do a sensitivity analysis to 
see the extent to which different data collection 
approaches would affect the precision of the ERR? 
Sensitivity analyses have been done on other 
evaluations.  It is suggested here too. 

This type of sensitivity analysis would not be relevant to the case of Senegal RRP 
evaluation. The ET proposes to collect only the data that are relevant for the ERR 
calculation (Traffic, IRI, Road condition, and VOC data). Collecting or not collect 
Deflection data will not have any impact on ERR calculation, since it will not be 
used for ERR estimation. Only year 0 (2015) data is required and this data can be 
derived from the as built. Knowing deflection 4 to 5 years after the completion of 
the year will not inform the ERR. 

EMC Meeting  If most of the traffic is long-distance traffic, you 
could measure the same thing at fewer locations, 
it would be useful to know what portion of the 
vehicles are starting/ending between those 
locations. Would be useful to know portion of the 
trips that are longer vs shorter haul. 

Previous traffic counts carried out by AGEROUTE does not provide insights on the 
number of vehicles starting or ending RN2 and RN6. Hence the ET proposed to 
collect data at more data collection stations than AGEROUTE to ensure accuracy. 
However the ET has reduced the number of stations for cost-effectiveness. 

EMC Meeting  In past evaluations, used the government’s 
seasonal adjustment factor, (when is the traffic 
actually increasing?) 

The ET proposes to derive seasonal factors from secondary data such as: the 
evolution of fuel consumption, the evolution of the number of public transports 
tickets sold, and the variation of the number of vehicles weighed at the weighing 
stations managed by Afrique Pesage. 

EMC Meeting  Usage patterns: How do you know that those are 
the right people to be asking those questions? Do 
we have data to support the fact that they’ve used 
the road before? 

We do not have information on whether those surveyed have used the road 
before.  We will ask this as part of the survey.  In addition to this, we will ask 
those in interviews and focus groups whether road usage rates have increased 
and by how much.  This information will be used to verify the information 
received during surveys (whether the user has used to road before). 
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EMC Meeting  Do you have historical Origin Destination (O-D) 
surveys that would help you understand what 
portion of traffic is going to be initiating or ending 
along these roads in order to justify 4 different 
locations? 

There is no historical O-D data that can give  information specific to users 
travelling on RN2 and RN6, but there are traffic breakdown counts. 

EMC Meeting  Surveys of road users: haulers PT operators, and 
road users. One of the easiest ways to get info on 
haulers is to go to large fleet operators, but in 
some countries, they may not be the major share. 
Would you have the opportunity to use the O-D 
surveys to determine the road users? Would it be 
feasible to use your O-D surveys to ensure the info 
you collect on their operating costs is based on an 
appropriate sample? 

The O-D surveys will provide us with information of the split of different types of 
road user.  We will look to use interviews and focus groups to ascertain whether 
the number of haulers surveyed is representative of the population as a whole 
(e.g. information from third-party sources such as the Government of Senegal). 

 

EMC Meeting  The EDR’s description of sampling for the O-D and 
road user survey is confusing. On section seems to 
simply propose a 20% sample, the other goes into 
a long description of how the sample will be 
representative. That description is unclear. It’s 
also unclear why it is needed. Is taking every fifth 
car not an adequate approach? If not, please 
explain why and what alternative you propose.  

10% sample rate [O-D survey] 

 

1,000 AADT each = RN2 and RN6 

 

200 vehicles stopped 

40% of vehicles are PT 

80 PT vehicles out of 200 

 

4 days, 5 locations, 3 OD survey staff per location   

 

80 PT vehicles – 80 drivers; and approx. 200 – 250 passengers.  

EMC Meeting  Vizir doesn’t necessarily translate well to HDM-4. For cost-effectiveness, the ET proposes to use AGEROUTE data collected in 2019 
using VIZIR method. Based on local capabilities and common local practices, the 
VIZIR method is the only available. 
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M&E P39, 5.2. - Exposure 
period 

It’s true that collecting data five years after the 
project allows for “plenty of time to observe and 
assess the actual results of the RRP.” But, keep in 
mind the observed outcomes should be compared 
against to targets established prior to the project’s 
implementation. Targets should be drawn from 
the M&E plan and CBA model. 

The ET agrees with that. The original targets set in the M&E plan and the 
forecasts made in the CBA model plan will be used for comparison with the data 
that the ET will collect.  

Text edited in Section 5.2  

M&E P43, 5.3.2.6 Your approach to conducting surveys in local 
languages is unclear. What languages will the 
surveys be translated in? how will you verify 
translations are accurate? I question using English 
as the source language, as is suggested on Page 
88. I would suggest getting input from someone 
with experience conducting similar surveys in 
Senegal. The language issues also comes up on 
page 73. 

The questionnaire will be designed in English to obtain maximum value from the 
ET.  The final questionnaires will be translated in French.  

The surveys will be conducted in French or Wolof, as appropriate. The survey 
staff will be hired locally and trained before starting the survey, by the data 
collection firm under the supervision of ET, in order to give them the same 
understanding of each question and how to reformulate them in the local 
languages (Wolof especially).  

The data collection firm will provide survey results in French.  

The ET plans to translate all responses from French to English as survey coding 
will be undertaken in English.  

For certain interviews ET will procure translation support (Wolof or French, as 
appropriate). 

Text edited in Section 5.3.2.6 

M&E  The sample strategy for the OD survey was 
unclear to me (randomized or stratified?). I would 
suggest editing table 7.4. on page 75 so that for 
each type of respondent there is a number or 
range of the sample size, so it’s clear whether you 
are stratifying by vehicle type.  

Text on Sample Strategy and Sample Size for O-D Survey updated. Table 7.4 
refreshed appropriately.   

M&E P70-71, Table 7-1 Do you expect to get honest answers to questions 
like “Total loading as a proportion of total 
permitted”, especially when the police may help 
stop vehicles for the survey. How do you plan on 
dealing with this? 

Table 7.1 has been updated; Heading of Table 7.1 updated as well; Text on Page 
70/71 updated (regarding conducting survey in presence of GOS officials)   

M&E P72, National Holidays You plan on conducting data collection during at 
least one national holiday, but there are no 

Text on P72 regarding national holidays deleted.  
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(Page/paragraph 

number) 

MCC Comment Evaluator Response 

national holidays when you plan on conducting 
data collection (February/March). 

M&E P73 I am reluctant towards providing incentives for OD 
survey respondents and recommend you verify 
whether this is appropriate within the context. 
Incentives can be useful when there are expected 
to be low response rates or when the surveys are 
very long. Neither apply to this case. I also think 
giving out cash to drivers may put the interviewer 
at risk. 

Text on incentives updated.  

M&E P91, 8.6. P91, 8.6. – You state that the information on the 
market structure will help inform ERR calculations. 
Could you explain to me how that is? Similarly on 
P89, 8.3.1.8. you mention quantitative data from 
interviews will be recorded with Excel so it can be 
input HDM-4. I’m not sure what data you are 
referring to and how it’s included in the analysis. 

Text in 8.3.1.8 and 8.6 updated 

M&E P96, 10.4 “Upon conclusion of evaluation…” – this sentence 
makes it seem like you will provide data collection 
inventory after contract has closed. To be clear, 
this is a required task of option period 2. 

Yes this will be done during option period 2. It is clear for the ET that all tasks will 
be completed prior to contact closure. 

Text in 10.4 updated.  

M&E  In your responses to comments on traffic counts, I 
did not understand why you were saying the most 
recent data is from 2012 when we have data from 
the counts done earlier this year. 

The most recent traffic counts (report shared with the ET in April 2019) were 
conducted by AGEROUTE on RN2 and RN6 during two days in October 2018. 
AGEROUTE is intending to launch data collection for traffic and OD during 7 days 
and this survey has been started yet. 

No changes to EDR. 

M&E  In your responses to the comments, you mention 
conducting a level 2 calibration in option period 1. 
I did not see that mentioned in the EDR itself. 

 

We did not mention level 2 calibration explicitly in the EDR but we have 
mentioned that road condition parameters to be collected on RN2 and RN6 will 
be used for further HDM-4 calibration; and in the Table 5-2 (Secondary Data 
Summary) on page 48, we specified that the potential usage for secondary data 
collection (previous traffic data, previous road condition data and previous IRI 
data, especially 2019 data) will be used for further HDM-4 calibration. Also, in 
the evaluation timeline, we have added an activity within option period 1 further 
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HDM-4 calibration using the primary and secondary collected data. These reflect 
level 2 calibration activities.   

No Changes to EDR.  

TVS  For the proposal to not collect new deflection 
measurements, this is ok given the rationale 
provided, notably the extensive as built file and 
construction records provided to the evaluation 
team.  

No action required.   

TVS  For the GIS, I would recommend we stay away 
from open source and use ArcGIS online; MCC has 
an account already and this makes data much 
easier to control and manage. 

We will use ArcGIS as requested. Text in EDR updated.  

Ministère des 
Finances et du 
Budget   

Objectif Quel est l’objectif de cette évaluation ? Cette étude a pour but l’évaluation des retombées économiques et social du 
projet de réhabilitation des routes, RN2 et la RN6, afin de voir si les objectives 
tracé par le MCC au début du compact ont était atteints  

Ministère des 
Finances et du 
Budget   

HDM-4 Quel est la justification de l'utilisation du modèle 
HDM-4 pour l'évaluation ex post de projet ? 

Un examen par le MCC des évaluations antérieures, avec la participation 
d'experts en transport, a identifié le modèle HDM-4 comme la méthode la plus 
appropriée pour estimer les avantages d'un projet routier (en particulier pour les 
routes principales). Par conséquent, MCC a décidé d’utiliser le modèle HDM-4 
pour estimer les avantages finaux du Projet de Réhabilitation des Routes (PRR). 

En utilisant le HDM-4 pour estimer les avantages du projet routier, l'évaluation 
comprendra une estimation non seulement de l'état d'avancement du projet, 
mais également une deuxième estimation quatre ans après la fin (en 2019) du 
projet. Cette seconde estimation sera étayée par des enquêtes de comptage de 
trafic répétées et d'autres études requises par le modèle sur une période de 
quatre ans à compter de la fin du Compact. 

AGEROUTE Page 10 de la 
présentation : questions 
de l’Enquête CEV 

Je pense qu'il serait un peu compliqué dans le 
cadre d'une enquête OD d'avoir des réponses 
pour l'essentiel des questions posées dans ce 
paragraphe. En effet, les conducteurs n'ont 
généralement pas ce genre d'informations. Ces 
questions devraient être destinées aux 

Bien noté. Nous avons revu l’approche pour éviter de poser ces questions aux 
conducteurs et pour cibler principalement les propriétaires de véhicules, les 
garages, les syndicats de transports, les entreprises de transports et les 
concessionnaires automobiles. 
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propriétaires de véhicules, gérants des entreprises 
de transports et aux   syndicats de transporteurs. 

AGEROUTE Page 11 de la 
présentation  : IRI 

A ma connaissance AGEROUTE est la seule 
structure disposant d'un profilomètre Laser. 
Aucun cabinet privé ne dispose d'un profilomètre 
Laser. Par contre le Bump Intégrator est très 
répandu auprès des cabinets privés. Bien vérifié la 
disponibilité d'un profilomètre Laser avec les 
cabinets privés sinon penser à changer le matériel. 

L’un des cabinets locaux contactés par l’équipe a estimé qu’il pouvait mobiliser le 
Profilomètre Laser. Pour minimiser le risque de ne pas trouver de cabinet 
répondant aux cahiers des charges, nous intégrerons une souplesse dans 
l’approche et admettre l’utilisation du Bump Integrator. 

AGEROUTE Page 11 de la 
présentation : IRI 

L'expression "chemin de roues extérieurs" fait-il 
référence à la trace de roue la plus à droite (trace 
de roue de la rive droite) dans le sens de 
circulation de chaque voie ????? 

Effectivement. 

AGEROUTE Page 13 de la 
présentation : Données 
secondaires 

J'ai tendance à penser que surfaçage et traitement 
de surface désignent la même tache d'entretien. 

Nous avons revu le texte pour éliminer cette répétition. 
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11.2 Evaluation Budget  
 

TO BE COMMUNICATED SEPARATELY 
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