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Abstract  

The African continent may be facing a potential direct liability in excess of USD 150 billion to 
repair and maintain existing roads damaged from temperature and precipitation changes 
directly related to projected climate change through this Century.  This liability does not 
include costs associated with impacts to critically-needed new roads, nor does it include 
indirect socio-economic effects generated from dislocated communities and from loss of 
rural access. 

In order to help address this significant threat to Africa’s development, the Africa 
Community Access Partnership (AfCAP), a research programme funded by UKAid, has 
commissioned a project, starting in April 2016, to produce regional guidance on the 
development of climate-resilient rural access in Africa through research and knowledge 
sharing within and between participating countries. The output will assist the development 
of a climate-resilient road network that reaches fully into and between rural communities. 

Research will be conducted on appropriate and economic methodologies for vulnerability 
and risk assessments; prioritisation of adaptation interventions; and optimisation of asset 
resilience in the context of rural access. In addition, evidence of cost, economic and social 
benefit links to rural communities arising from more resilient rural access will be required to 
support wider policy adoption across Africa.  

This Inception Report outlines the general methodology that will be followed with respect to 
research and capacity building, and provides preliminary information on current and future 
climate variability over Africa; criteria forming the basis for country selection; and 
adaptation approaches and solutions. 
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Climate Variability; Climate Threat; Climate Impact; Climate Change; Vulnerability; Risk; 
Adaptation; Demonstration; Capacity Building 
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AFRICA COMMUNITY ACCESS PARTNERSHIP (AfCAP) 

Safe and sustainable transport for rural communities 
 

AfCAP is a research programme, funded by UK Aid, with the aim of promoting 
safe and sustainable transport for rural communities in Africa. The AfCAP 

partnership supports knowledge sharing between participating countries in 
order to enhance the uptake of low cost, proven solutions for rural access 

that maximise the use of local resources. AfCAP is brought together with the 
Asia Community Access Partnership (AsCAP) under the Research for 

Community Access Partnership (ReCAP), managed by Cardno Emerging 
Markets (UK) Ltd. 

 
See www.research4cap.org 
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1. Executive Summary  

The African continent may be facing a potential direct liability in excess of USD 150 billion to repair 
and maintain existing roads damaged from temperature and precipitation changes directly related 
to projected climate change through this Century.  This liability does not include costs associated 
with impacts to critically-needed new roads, nor does it include indirect socio-economic effects 
generated from dislocated communities and from loss of rural access. 

In order to help address this significant threat to Africa’s development, the Africa Community Access 
Partnership (AfCAP), a research programme funded by UKAid, has commissioned a project, starting 
in April 2016, to produce regional guidance on the development of climate-resilient rural access in 
Africa through research and knowledge sharing within and between participating countries. The 
output will assist the development of a climate-resilient road network that reaches fully into and 
between rural communities. 

Research will be conducted on appropriate and economic methodologies for vulnerability and risk 
assessments; prioritisation of adaptation interventions; and optimisation of asset resilience in the 
context of rural access. In addition, evidence of cost, economic and social benefit links to rural 
communities arising from more resilient rural access will be required to support wider policy 
adoption across Africa.  

This Inception Report outlines the general methodology and approach that will be followed with 
respect to research and capacity building, and provides preliminary information on current and 
future climate variability over Africa; criteria that will inform and support country selection; and 
adaptation approaches and solutions. 

Preliminary projected changes in maximum temperature, rainfall, extreme rainfall events and 
drought conditions on the African continent for the period 2071-2100 relative to 1961-1990 under 
low mitigation are presented in the report. A key finding from projections of future climate change 
over Africa is the projected rapid rise in surface temperatures over southern Africa and also over 
subtropical North Africa, with temperatures over subtropical Africa projected to rise at about twice 
the global rate of temperature increase. The southern African region is likely to become generally 
drier under climate change, whilst East Africa is predicted to become generally wetter. The main 
projected changes for each of the AfCAP Partner Countries are also presented. 

Criteria have been developed to facilitate the identification of AfCAP Partner Countries that will be 
included in the study. The quantitative selection criteria are based on five factors: 

1.  Climate change projections (increased frequency and intensity of rainfall) 

2.  Rural accessibility (road density, quality of road infrastructure, rural access index) 

3.  Infrastructure investment potential (Country Policy and Institutional Assessment (CPIA), 
fixed investment, development assistance) 

4.  Historical climate related impacts (disaster frequency, affected population) 

5.  Rural population exposure (rural population density) 

Topography is not explicitly incorporated as a factor, but it is implicitly embedded in Factor 4 (i.e. 
history of recorded damaging rainfall/flood events per country).  For instance, the vast coastal plains 
of Mozambique are vulnerable to large-scale flooding, steep-topography regions are more 
vulnerable to intense run-off, slope failures and erosion, and areas near major rivers are more 
vulnerable to streamflow-induced flooding. 

The basis for the adaptation guidelines that will be produced as part of the project are also 
presented in the report. Although probably not fully inclusive at this stage, it deals with the climatic 
factors impacting on accessibility (temperature, rainfall, wind), the impact of these factors on five 
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main areas of roads (paved/unpaved roads, road reserve, the general road environment, structures 
and traffic), and the process of adaptation. 

The Project Team will work with relevant partner country Road and Transport Ministries, 
Departments and Agencies/Authorities in a knowledge dissemination and capacity building 
programme based on the outputs from the research. Various tools will be used for knowledge 
dissemination, one of which is publication of regular Newsletters on the ReCAP website. The first of 
these Newsletters has already been produced, namely a Briefing Note, which is aimed at building 
awareness, sharing knowledge and encouraging participation and feedback. Other tools include 
questionnaires, published/presented research papers and training workshops. 

The goal of Phase 1 is to produce practical guidelines on how to conduct vulnerability assessment 
and on how to develop adaptation strategies and plans, and to lay the foundation for the 
establishment of demonstration sections in three AfCAP Partner Countries. In order to achieve the 
latter, several in-country engagements with key stakeholders will be held, and counterpart 
engineers/researchers will be identified and incorporated in the Project Team to provide in-country 
support for the attainment of the project objectives. 

The immediate priority for the Project Team is to finalise the selection of the three target countries 
and to start engaging with these countries. 
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2. Introduction 

2.1 Brief Introduction to the Programme and Beneficiaries   

The Africa Community Access Partnership (AfCAP) is a programme of applied research and 
knowledge dissemination funded by the UK Government though the Department for International 
Development (DFID).  AfCAP is promoting safe and sustainable rural access in Africa through 
research and knowledge-sharing between participating countries and the wider community.    

The proposed main beneficiaries of this Regional Project are the AfCAP Partner Countries, which 
currently consist of the Democratic Republic of Congo, Ethiopia, Ghana, Kenya, Malawi, 
Mozambique, Sierra Leone, South Sudan, Tanzania, Uganda and Zambia. The geographical area to be 
covered includes the AfCAP Partner Countries listed above, as well as the following AfCAP Supported 
Countries: Cameroon, Liberia and Nigeria. The main focus is on low-volume road network and 
transport services that serve rural communities.  

The AfCAP Partner Countries are shown on the map below (Source: ReCAP Website, April 2016): 
 

 
 

2.2 Delivery Organisations 

The delivery organisation of the project is a Consortium consisting of the Council of Scientific and 
Industrial Research (CSIR), Paige-Green Consulting (Pty) Ltd and St Helens Consulting Ltd. The 
Consortium is led by CSIR. 

2.3 Key dates and cost 

The period of implementation of the Phase 1 of the project will be 30 weeks, from 1 April 2016 to 31 
October 2016, with a budget of £277,260. 
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3. Background 

Although there are good examples of multi-sectoral African National Climate Adaptation Strategies 
(e.g. United Republic of Tanzania, 2012), national adaptation policies have not, hitherto, been 
applied widely to the road and transport sector and even less to low volume rural roads. 
Overarching risk assessment descriptions of methodologies exist, internationally, to address 
vulnerability from climate extremes (World Road Association, 2013). Although there are general 
principles for creating resilience in road networks, country-specific adaptation methodologies are 
needed for vulnerable African countries. Research is needed into appropriate and economic 
methodologies for vulnerability and risk assessments; prioritisation of interventions based on whole-
life costings; optimisation of resilience approaches with monitoring and evaluation programmes to 
determine current best and most economic practice that are relevant in the context of rural access. 
In addition, evidence of cost, economic and social benefit links to rural communities arising from 
more resilient rural access is required to support wider policy adoption across Africa. 

AfCAP decided to address this research gap by initiating a Regional Research Programme for Climate 
Adaptation specifically geared towards rural roads and communities. 

3.1 Programme and Project Background 

Climate is changing and the most immediate impact is likely to be from extreme climate events such 
as droughts, floods, storms and cyclones. The 2012 Intergovernmental Panel on Climate Change 
Special Report on Managing the Risks of Extreme Events and Disasters to Advance Climate Change 
Adaptation (Field et al, 2012) provides clear evidence that climate change has already affected the 
magnitude and frequency of some climate extremes. Particularly vulnerable, are countries in Africa 
and include: Burkina Faso, Chad, Ethiopia, Kenya, Mali, Mauritania, Mozambique, Niger, Senegal, 
South Sudan, Sudan, Tanzania, and Uganda.   

The UK’s Humanitarian and Emergency Response Review predicted that globally 375 million people 
each year would be affected by climate-related disasters by 2015, and recommended that DFID 
should (as are other donors) integrate the threat from climate change, and other potential hazards, 
into disaster risk reduction. The UK Government set up the International Climate Fund (ICF) to 
provide £3.87 billion between April 2011 and March 2015 to help the world’s poorest to adapt to 
climate change and promote cleaner, more resilient growth.   

The African continent is facing the potential of a US $184 billion liability to repair and maintain roads 
damaged from temperature and precipitation changes directly related to projected climate change 
through 2100 (Chinowsky et al, 2012). This cost is strictly to retain the current road inventory. This 
cost does not include costs associated with impacts to critically-needed new roads. In many African 
countries, limited or non-existent funds for adaptation are challenging these countries to identify 
the threats that are posed by climate change, to develop adaptation approaches to the projected 
changes, to incorporate changes into midrange and long-term development plans, and to secure 
funding for the proposed and necessary adaptation.   

DFID’s Business Case for AfCAP (DFID, 2014) requires that individual research projects to be funded 
in the sector address climate resilience and focus on both engineering (including materials, testing, 
design, construction and maintenance methods) and transport services (including road safety, 
affordability, frequency). It states that it is important that issues of climate change and environment 
are mainstreamed across the portfolio of research, notably for climate change adaptation, where 
the greatest opportunities exist. It also recognises that there are good opportunities to support new, 
innovative, climate-resilient infrastructure research.  

Research is needed into appropriate and economic methodologies for vulnerability and risk 
assessments; prioritisation of interventions based on whole-life costings; optimisation of resilience 
approaches with monitoring and evaluation programmes to determine current best and most 
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economic practice that are relevant in the context of rural access. In addition, evidence of cost, 
economic and social benefit links to rural communities arising from more resilient rural access is 
required to support wider policy adoption across Africa.   

3.2 Related Programmes (working draft) 

It is notable that, almost exclusively, related Climate Adaptation programmes focus on Environment, 
Energy, Water, Agriculture and Socio-Economic related topics.  Within this context, several relevant 
current, recent or planned programmes are set out below. Projects and programmes focussing on 
roads and transport vulnerability, adaption and resilience implementation are almost absent which 
is a significant gap in Africa’s development programme. 

3.2.1 EACC 

One of the most active Development programmes is EACC (Economic Adaptation to Climate 
Change), funded by World Bank, the Government of the Netherlands, DFID and the Swiss 
Development Agency.  Road Infrastructure is not a primary focus but adaptation cost to 
infrastructure is reported. 

Key Publications and Reports cover: 

1. Economics of Adaptation to Climate Change: Synthesis Report 

2. Economics of Adaptation to Climate Change: Social Synthesis Report 

3. The Cost to Developing Countries of Adapting to Climate Change: New Methods and 
estimates 

African Country Case Studies include: Ethiopia, Ghana and Mozambique 

Other related publications cover: 

 Economics of Adaptation to Extreme Weather Events in Developing Countries; 

 The Costs of Adapting to Climate Change for Infrastructure; 

 Climate Change Scenarios and Climate Data; 

 Social dimensions adaptation; 

 Economics of Coastal Zone Adaptation to Climate Change; 

 Costs of Adapting to Climate Change for Human Health in Developing Countries; 

 Participatory Scenario Development Approaches for Identifying Pro-Poor Adaptation 
Options; 

 Participatory Scenario Development Approaches for Pro-Poor Adaptation: Capacity 
Development Manual. 

3.2.2 DFID programmes 

The UK Government set up the International Climate Fund (ICF) to provide £3.87 billion to assist the 
world’s poorest to adapt to climate change and to promote cleaner, more resilient growth.   

The UK is providing £325 million to the Pilot Programme for Climate Resilience, one of the ICF 
programmes. It is supporting countries and regions in developing integrated adaptation 
programmes, such as drought resistant crops, improved irrigation systems, the redesign of water 
storage infrastructure, flood protection or hydropower.  The ICF has recently awarded $15 million 
for an infrastructure adaptation programme in Tanzania, which will probably be channelled to the 
President’s Office – Rural Administration and Local Government (PO-RALG) in Tanzania. There are 
significant opportunities to link this programme, the ICF award and DFID’s current IRAT (Improving 
Rural Access in Tanzania) programme. 
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Through the IRAT programme, DFID is providing £25 million over four years to 2017 to help improve 
rural access in Tanzania. £22.2 million will be spent on repairing and improving bottlenecks in rural 
roads and £2.8 million will be spent on helping to improve value for money, manage fiduciary risk 
and to maximise the impact of rural roads in Tanzania. A strategic plan to incorporate climate 
adaptation measures into the IRAT programme has been developed to achieve the following specific 
tasks: 
 

1. Assessment of the vulnerability of District Roads to the direct impacts of climate 
change 

 
2. Recommend actions within the IRAT programme to pilot a methodology to address 

vulnerability and risk to unpredictable climate effects and a strategy to make the 
network more resilient 

 
3. Identify and prioritise possible adaptation measures for roads that could be applied 

immediately, or phased in over time, so as to avert the negative consequences of 
climate change on the serviceability and resilience of the PO- RALG road network. 

 
4. Analyse how people become resilient to adverse effects of climate change on the road 

network 
 

5. Use the bottleneck programme as a demonstration project to introduce and refine 
approaches to adaptation and resilience. 

 
6. Trial more effective approaches to use of Emergency Funds. 

The approach to be taken is one that can be scaled up at some future stage to cover a wider remit. 

3.2.3 AfCAP Projects 

AFCAP/Gen/127/D2 (March 2014 and May 2014), Promoting Sustainable Rural Access and 
Developing a Risk Based Vulnerability Assessment for Rural Communities in Changing Climate of sub-
Saharan Africa, describes the findings of studies on the relationships between climate variability, 
projected climate change and the performance of rural roads in Uganda and especially Ethiopia (case 
study). 

If Ethiopia is selected as one of the three target countries, previous work done through AfCAP in 
this country could potentially form the basis for one of the demonstration sections. 

AFCAP/Gen/2018A, Economic Growth through Effective Road Asset Management, aims to achieve 
economic and social benefits for local communities in rural areas as a result of improved 
performance in road asset management. Three countries from sub-Sahara Africa will participate in 
the first phase of the project to be completed within 27 months, although the project may be 
extended if it is found to be successful. A fourth country, with established rural asset management 
systems and processes, provides a benchmark for best practice. 

Since Asset Management is one of the cornerstones of Climate Change Adaptation, mechanisms 
for cooperation between the Climate Change and Asset Management project teams should be 
identified and put into action.  

3.2.4 Other Related Programmes 

The World Bank published its strategy for making Development Climate Resilient for Sub-Saharan 
Africa (World Bank, 2009) and elected to concentrate mostly on agriculture (with a little on urban 
transport). UN ISDR (International Strategy for Disaster Reduction) (UN ISDR, 2014) also published a 
briefing note on climate change resilience in Africa and it, too, whilst noting the importance of 
transport, placed greater emphasis on agriculture. The African Union Building Resilience to Climate 
change in Africa (2014) (African Union, 2014) also elected to focus on agriculture and food security. 
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The Africa-EU Partnership concentrates on land degradation issues while USAID Africa programme is 
concerned with agricultural productivity, strengthened health systems and community resilience to 
climate change.    

African Development Bank (AfDB) wishes to strengthen the link between the generation of climate 
knowledge and the needs of climate information users. As an experienced knowledge-broker in 
climate change and a high performer in climate finance, AfDB wishes to set an agenda on climate 
research. This agenda is meant to bridge the gap between social and biophysical research, and 
between research and application. AfDB is focused on Energy, Environment, Agriculture and Agro-
Industries for Strategic Programs for Climate Resilience (SPCR). The programs were developed for 
the Pilot Program for Climate Resilience (PPCR) for the pilot countries for Niger, Mozambique and 
Zambia. Their ClimDev Africa Special Fund (CDSF) is used in climate science research, applications 
and policy. “One of the aims of ClimDev is to increase Africa’s capacity to generate high quality 
climate information for sustainable development. They are making efforts to combine with other 
funders to source the $40 billion needed annually to address both adaptation and mitigation in 
Africa. 

http://www.afdb.org/en/topics-and-sectors/initiatives-partnerships/climate-investment-funds-cif/strategic-climate-fund/pilot-program-for-climate-resilience-ppcr/
http://www.afdb.org/en/topics-and-sectors/initiatives-partnerships/climate-investment-funds-cif/strategic-climate-fund/pilot-program-for-climate-resilience-ppcr/
http://www.afdb.org/en/topics-and-sectors/initiatives-partnerships/climate-investment-funds-cif/strategic-climate-fund/pilot-program-for-climate-resilience-ppcr/
http://www.afdb.org/en/topics-and-sectors/initiatives-partnerships/climate-for-development-in-africa-climdev-africa-initiative/
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4. Approach and Methodology 

4.1 Research Objectives 

The project objectives are clearly outlined in the Terms of Reference. The ultimate goal of the 
project is to build enduring capacity in AfCAP Partner Countries to deal with the impacts of current 
and future climate on vulnerable rural access in a sustainable manner, from policy to practical level, 
and particularly in those countries that are most vulnerable to such effects and where adaptive 
capacity is low, often being hindered by financial, technical and other constraints.   

In order to address the above, the Consultant has structured the Approach and Methodology section 
(Section 4.2) in such a way as to address the two primary objectives of Phase 1 of the overall project, 
these being: 

(1) Objective A:  To identify, characterise and demonstrate1 appropriate engineering and non-
engineering adaptation procedures that may be implemented to strengthen the long-term 
resilience of rural access. This will be addressed in Section 4.2 under the heading “Climate 
Threats, Vulnerability and Adaptation”, which consists of the following five Work Packages: 

a. WP A.1: Observed current climate: variability and trends 
b. WP A.2: Climate change projections 
c. WP A.3: Development of risk assessment methodology and vulnerability indices 
d. WP A.4: Engineering and non-engineering adaptation options and their prioritisation 
e. WP A.5: Establishment of a demonstration programme 

(2) Objective B: To build capacity and disseminate knowledge. This will be addressed in Section 
4.2 under the heading “Capacity Enhancement of AfCAP Partner Countries”. In addition to 
meaningful engagements with stakeholders in the three identified AfCAP Partner Countries, 
from government officials to rural communities, and the preparation of articles and papers, 
which are both addressed by the activities to be undertaken in Objective A, and the training 
workshops, additional vehicles for diffusing knowledge to all AfCAP Partner Countries (and 
beyond) are also proposed. These include the publishing of regular newsletters and, if 
feasible, facilitating the organisation of an ARTReF Seminar on the impact of climate change 
on rural transport infrastructure and services (the latter at no cost to the project).    

4.2 Approach and Methodology 

This section consists of two parts, namely: (a) the activities to be undertaken to satisfy Objective A: 
Climate Threats, Vulnerability and Adaptation (cf. Section 4.1), and (b) the activities to be 
undertaken to satisfy Objective B: Capacity Enhancement of AfCAP Partner Countries. 

4.2.1 Objective A: Climate Threats, Vulnerability and Adaptation 

A recurrent theme in the analysis of poverty in low income countries is isolation. Poor rural 
communities struggle with physical access to markets, jobs, services and information because of 
poor infrastructure, particularly transport infrastructure and services. This lack of physical access 
results not just in physical isolation but political, social and economic isolation (DFID, 2014). Severe 
weather incidents, which tend to occur at higher frequencies in some parts of sub-Saharan Africa, 
may increase rural community isolation. Part of the project is to identify the vulnerability of rural 
transport infrastructure and its impact on rural communities, assess the risks, and propose 
preventive approaches/measures that are sustainable (i.e. cost-effective climate resilient solutions). 

                                                           
1

The physical implementation of the demonstration programme forms part of Phase 2, but the conceptual design of the 

demonstration programme will be undertaken in Phase 1. 
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Objective A consists of five Work Packages (WPs). It has been structured in accordance with typical 
steps that would be undertaken in order to develop and implement a climate change adaptation 
plan, these being: 

1. Assessment of current climate trends and future projections for the geographical region; 
identification of climate effects that would impact on rural accessibility; and 
quantification/qualification of their degree of uncertainty (addressed in WP A.1 and WP A.2). 

2. Undertake a climate vulnerability assessment of access roads within the geographic region 
(addressed in WP A.3): 

a. Identification of current vulnerabilities based on current climate variability risks and 
trends; 

b. Identification of future potential vulnerabilities based on future projected climate 
scenarios and future climate risks. 

3. Development of adaptation action plans
2
: undertake a risk appraisal to categorise the nature 

of risk associated with each vulnerability, and identify, assess and prioritise available options 
to respond to the risks associated with each of the vulnerabilities (addressed in WP A.4). 

4. Implementation of adaptation action plans (addressed in WP A.5). 

5. Monitoring and evaluation of the interventions on an ongoing basis, and regular review and 
modification of the plans at predefined intervals (also addressed conceptually in WP A.5). 

The main outcome of Objective A will be appropriate processes, procedures and supporting data and 
information that will enable AfCAP Partner Countries (as well as non-AfCAP Partner Countries) to 
undertake risk and vulnerability assessments and to develop and implement climate impact 
strengthening plans for their rural road networks.  

These will be presented in the following Milestone reports: (a) the Climate Threats Report 
[completed by Week 12]; and (b) the Climate Resilience Adaptation Options Report [completed by 
Week 24]. The latter will assume the format of a guideline/manual, tentatively titled “Climate 
Adaptation: Risk Management and Resilience Optimisation for Vulnerable Road Access in Africa”. 

In addition to the above, the outputs of Objective A will also include a report in which the 
recommendation for Phase 2 will be presented [completed by Week 28]. 

Other outputs, such as scientific papers and training course material, are addressed in Task A.3.5 of 
WPs A.3 and Task A.4.6 of WP A.4 (scientific papers) and in WP B.2 of Objective B (training course 
material). 

 

WP A.1: Observed current climate: variability and trends 

Sub-Saharan Africa is a region prone to the occurrence of regional droughts and large-scale floods 
events (e.g. Christensen et al., 2007; Niang et al., 2014; Engelbrecht et al., 2015). These events often 
occur in association with the El Niño Southern Oscillation (ENSO) events in the Pacific Ocean, and 
constitute a highly variable climate. Superimposed on this variability are pronounced trends in 
temperature recorded over the last five decades – the regional manifestation of the enhanced 
greenhouse effect (e.g. James and Washington, 2013; Engelbrecht et al., 2015). It is therefore 
important to, at the outset of a major climate resilience study as is intended here, characterise the 

                                                           
2

 The socio-economic demerits of adopting a “repair/replace-only” option for vulnerable infrastructure damaged by extreme 

climatic events (e.g. bridges/roads) and the merits of providing more enduring and fit-for-purpose solutions based on climate 
change projections should be addressed. 
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observed present-day variability of climate over the key AfCAP areas of interest, and to document 
the observed trends in temperature and rainfall.  The project team will use existing and (credible) 
observed datasets for this purpose.  

The gridded 50 km resolution observed data set CRU-TS3.12 developed by the Climatic Research 
Unit (CRU) of the CSIR will form the baseline for the analysis of observed climate variability over the 
AfCAP areas of interest. This data set provides monthly climate anomalies (temperature, rainfall and 
humidity) observed over the period 1901 to 2014 and allows for the identification of seasons of 
drought and seasons of above-normal rainfall over time, thereby characterising climate variability. 
However, the CRU TS3.12 data set does not provide homogeneous time-series data per grid point, 
and is therefore strictly speaking not suitable for an analysis of trends in rainfall (and temperature). 
The data set also does not provide daily data towards an evaluation of trends in extreme events. 

For an analysis of trends in climate that have occurred over the African continent over the last five 
decades under the enhanced greenhouse effect, the Project Team will rely on the CRUTEMP4 data 
set of CRU, a data set designed specifically for trend analysis through the careful construction of 
homogeneous time-series data per grid point. A drawback of this data set is its course spatial 
resolution (500 km in the horizontal). The Project Team will therefore supplement this analysis by 
also considering the trends simulated in the widely used ERA-reanalysis data set of the European 
Centre for Medium Range Weather Forecasting. This data set allows for the analysis of trends in 
both monthly/seasonal averages and extreme events based on daily data.  

The analysis will be structured into the following tasks: 

Task A.1.1: Determine the present-day frequency of occurrence of regional droughts and 
periods of above normal rainfall over each of the AfCAP areas of interest, thereby 
characterising climate variability for these regions. 

Task A.1.2: Determine the present-day frequency of occurrence of extreme events (e.g. heat-
wave days, prolonged rainfall events, heavy rainfall events) for each of the areas of 
interest. 

Task A.1.3: Identify the trends that have occurred in recent decades over the AfCAP areas of 
interest, in terms of annual and seasonal average rainfall and temperature. 

Task A.1.4: Identify the trends that have occurred in recent decades over the AfCAP areas of 
interest in terms of the extremes of rainfall and temperature (e.g. heat-wave days, 
prolonged rainfall events, heavy rainfall events). 

Task A.1.5: Collect and analyse local data from historical records or anecdotally from local 
communities at the identified project sites, and correlate with outputs of previous 
tasks undertaken in WP A.1. 

 

WP A.2: Climate change projections 

The project will develop and analyse detailed projections of future climate change over the selected 
AfCAP countries. The starting point of this analysis will be the global projections of future climate 
change derived from the global climate models (GCMs) that contributed to Assessment Report Five 
(AR5) of the Intergovernmental Panel on Climate Change (IPCC), and the associated Coupled Model 
Inter-comparison Project Phase Five (CMIP5). Of specific interest will be the GCM projections 
described in the Africa Chapter of AR6 (James and Washington, 2013; Niang et al., 2014). These 
projections provide valuable insight into the large scale changes projected in temperature and 
rainfall patterns over Africa, as well as in related large-scale extreme events (e.g. regional droughts, 
heat-waves and floods). For example, AR6 of the IPCC concludes that the southern African region is 
likely to become generally drier under climate change, with the more frequent occurrence of 
regional drought events. Conversely, the AR6 GCM projections provide evidence that East Africa is 
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likely to become generally wetter under enhanced greenhouse effect, with an associated increase in 
large-scale flood events. The AR6 GCM projections are, however, of relatively coarse horizontal 
resolution (about 200 km in the horizontal). At these resolutions, GCM projections are not 
sufficiently detailed to be of direct value in climate change impact assessments. This is true in 
particular over regions of steep topography and in regions where smaller scale atmospheric 
phenomena not well simulated by GCMs (e.g. thunderstorms, tropical cyclone tracks) are a key 
attributes of the regional climate system. More generally, GCMs are known to be inadequate in 
simulating the attributes of extreme weather events, under both present-day and future forcings, 
due to their relatively low spatial resolution. 

For these reasons the analysis in the project will be largely based on the more detailed projections of 
future climate change over Africa derived from regional climate models (that is, from dynamic 
downscaling procedures). The Project Team will utilise the projections of climate change produced 
over the last few years by the Coordinated Regional Downscaling Experiment (CORDEX) of the World 
Climate Research Programme (WCRP).  These simulations are performed over the African continent 
at a resolution of 50 km in the horizontal, for both low and high mitigation scenarios, and span the 
period 1951-2100. About 12 regional climate models from a number of international centres are 
participating in CORDEX, and the simulations produced to date are available from the Earth System 
Grid Federation (ESGF) data servers. When analysing projections of future climate change, it is 
important to consider the uncertainty that is inherent to the projections - that is, equally credible 
climate models sometimes project different climate futures for a specific region. The ensemble of 
CORDEX projections is the most comprehensive data set constructed to date that allows for the 
evaluation of the projected climate-change signal across a multitude of climate models. 
Nevertheless, due to regional climate simulations being computationally expensive, each Regional 
Climate Model (RCM) participating in CORDEX has only downscaled a limited number (typically six) 
of GCM projections. Taking into account that about thirty GCMs have participated in CMIP5/AR5, it is 
important to consider when analysing the CORDEX projections over Africa the extent to which the 
full uncertainly range of large-scale projections represented in the GCMs are represented in the 
CORDEX ensemble (e.g. Engelbrecht et al., 2015). 

Another limitation of the CORDEX ensemble is that a number of climate processes of key importance 
to Africa are not sufficiently resolved at the CORDEX model resolution of 50 km in the horizontal. 
These processes include the occurrence of convective rainfall and run-off in regions of steep 
topography. As a result, these processes are treated statistically rather than dynamically in RCMs, 
which is thought to be a key component of the climate uncertainty associated with RCMs (e.g. Jacob, 
2011). For this reason, the Project Team will perform an additional set of regional projections of 
future climate change over an AfCAP area of interest. These simulations will have a resolution of 
8 km in the horizontal, and will be obtained by further downscaling of the CSIR ensemble of CORDEX 
simulations (at least two ensemble members). These simulations will provide enhanced insights into 
the changing nature of intense precipitation events over the area of interest. Convective rainfall 
totals, rainfall rates and run-off magnitude will all be variables of particular interest in these 
simulations. Note that in these simulations tailor-made for the project, data will be stored at six-
hourly intervals on the 8 km grid (to facilitate the analysis of extreme events and rainfall rates) – it is 
difficult to obtain data at this high temporal resolution from the existing ensemble of CORDEX 
projections. 

The subsequent analysis of high-impact climate events that pose a threat to rural road infrastructure 
in African countries will therefore proceed according to the following tasks: 

Task A.2.1: The AR5-CMIP5 model projections of global climate change as described in the 
Africa Chapter of AR6 will provide background information for a narrative on the 
range of large-scale (subcontinental) projected African climate futures, for both low 
and high mitigation futures. 
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Task A.2.2: Statistical analysis of the CORDEX ensemble of regional projections (for both low and 
high mitigation futures) will be performed to obtain insight into how the range of 
extreme events relevant to road infrastructure will change over the AfCAP areas of 
interest under climate change. The CORDEX simulations of climate trends observed 
to date will also be evaluated against observed trends identified in WP A.1. 

Task A.2.3: CSIR 8 km resolution projections of regional climate change over the selected AfCAP 
countries will be performed to provide additional information on projected changes 
in rainfall rates, extreme rainfall events and run-off under climate change. 

The analysis will focus on the periods 2020-2050 and 2070-2100 to provide insight into both the 
near-future (taking note that this near-future period is the key focus for the present-day planning 
around the maintenance of existing and the planning of future road infrastructure) and far-future 
impacts of future climate change. Engineering adaptation measures will predominantly focus on the 
period 2020-2050, whereas non-engineering options would need to be considered for both periods. 

The climate metrics to be considered include average temperature, minimum temperature, 
maximum temperature, rainfall, extreme convective rainfall events, prolonged rainfall events that 
lead to large-scale flooding, rainfall intensity, run-off, wind velocity, soil moisture, droughts, high 
fire-danger days and heat-wave days. Additional climate metrics to be considered in the analysis will 
be identified as the project proceeds through a co-production approach by the road infrastructure 
engineers in the Project Team and affected communities in the AfCAP areas of interest. 

 

WP A.3: Development of risk assessment methodology and vulnerability indices 
The intention of this work package is to develop an acceptable risk methodology and to apply the 
said methodology to determine risk profiles of regions within the selected and agreed upon AfCAP 
Partner Countries. Outputs from WP3 will include: 

 Decisions regarding the geographical areas to select, namely (a) countries, and (b) 
appropriate regions within countries;  

 Indices to be used for assessing Exposure and Vulnerability. The vulnerability indices 
will be done in two parts, namely a more general set of indices which can be used to 
assess a bigger geographical area, such as an entire country or large region of 
interest within a country, as well as a more detailed set of indices that can be used at 
a local / community level to assess a particular road or combination of roads.  

 Initial high-level or general analysis of the chosen areas using these indices.  
 
Risk profiling or mapping in general uses the concept of “Risk = Hazards x Exposure x Vulnerability” in 
which:  

 Hazards = The geographic footprint of the various climate related hazards (High 
resolution downscaled climate change model outputs e.g. areas of potential flooding 
under a changing climate). Outputs produced in WP A.1 and WP A.2. 

 Exposure = The infrastructure (roads selected) exposed to the specific climate 
hazard.  

 Vulnerability = The factors (elements chosen) that makes roads more or less 
vulnerable.  

 
Given the fact that the road network is responsible for facilitating resource flows, it is necessary that 
the impacts felt on the rural network be considered in relation to the population it connects and 
associated economics. 
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 Specific tasks with regards to this work package are outlined below: 
 
Task A.3.1: Select and confirm AfCAP Partner Countries and review their climate threats and 

vulnerabilities. 
 

Selection of AfCAP Partner Countries will be based, amongst other factors, on a 
geospatial analysis process in which the following criteria will be used: 

 Countries known for significant climate variability, including high-impact 
weather events with a clear hazard footprint in terms of road infrastructure, 
and where there is evidence of future climate change worsening the 
vulnerabilities to high-impact weather events. Countries would be selected to 
represent different climate environments to ensure climate variability with 
regards to various events (droughts, floods, high temperatures, etc.). This task 
will rely on outputs to be obtained from Work Packages 1 and 2. 

 Countries where the biggest percentage of low-volume access roads would be 
exposed under the projected climate change footprint.  This will be a high 
level geospatial analysis process. Issues such as road density and type, road 
purpose, topography and drainage systems will be assessed. 

 Countries representing differentiation with regards to its topography. Deemed 
necessary due to the effects that slope, drainage, land use practices and soil 
stability have on both the non-engineered and engineered nature of most low-
volume rural roads. This will also be a high level geospatial analysis process. 

Review selected countries climate threats and vulnerabilities  

 This will be done using outputs from WP A.3.2, supportive information 
obtained from studies already conducted in these countries as well as the 
high-level indices created in Task A.3.2. 

Select a total of three regions with differing topography / climatic environments (one 
from each agreed partner country) and road design philosophies. 

 Selection of the three regions will be done through engagement with relevant 
stakeholders in the AfCAP Partner Countries and supportive data utilising the 
high-level indices created in Task A.3.2. 

Task A.3.2: A Climate Threats Report [by Week 12] will be compiled based on the outputs of WP 
A.1, WP A.2 and Task A.3.1 of WP A.3, reflecting current and future climate effects 
and their impact on rural accessibility. 

Task A.3.3:  Creating appropriate flexible indexes and frameworks for assessing infrastructure 
exposure and vulnerability of rural and low-volume access roads 

a) Develop high level set of indices through geospatial analysis processes for 
infrastructure exposure and road vulnerability (for use by National and Regional 
level decision makers).  

Road network exposure 

 Selecting which rural road infrastructure to consider in the study 
(based on road conditions and purpose of roads) 

 Sourcing the relevant network data (preferably from secondary data 
sources) 

 Verifying network data 

 Mapping network data 
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Road vulnerability indices 

 Choose factors (e.g. topography, soil conditions and types, land use 
change and practices, rural accessibility) considered to play a vital role 
with regards to influencing the vulnerability of roads. It is suggested 
that this is strongly influenced, based on literature studies and inputs 
provided by the experts.  

 Source the data for each chosen factor (preferably from secondary 
data sources) 

 Verify data 

 Compile a vulnerability index (based on the chosen factors) using 
acceptable statistical techniques  

The developed indices and methodology will be tested in Task A.3.4 through 
conducting a high-level analysis of the chosen regions within each country. 

b) Create detailed local indices in the form of frameworks/checklists (for use 
within regions and site specific) 

 Local indices will be in the form of a framework, or checklist, that can 
be used as a guideline of what data to collect locally and how to use 
the collected data to take decisions regarding improved design for the 
road section. Since the target for such a framework / checklist would 
be local decision-makers, care would be taken to ensure that the 
format is in a non-mathematical format, such as by using step-wise 
(lexicographic) or hierarchical flows in the formats 

Task A.3.4: Testing indexes and frameworks: Risk profiles will be compiled through utilising the 
developed indices in Task A.3.3 and testing its feasibility.  

Task A.3.5: Scientific output: Develop a scientific paper based on the outputs of WP A.1, A.2 and 
A.3 and submit to the Journal of Risk Analysis’s special edition on spatial risk. 

 

WP A.4: Engineering and non-engineering adaptation options and their prioritisation 

Current weather variability and the short and long-term effects of climate change may necessitate 
more frequent maintenance, rehabilitation and reconstruction of road infrastructure associated 
assets (e.g. access roads, geotechnical structures , bridges and drainage structures) as well as 
different design requirements, impacting on the budgets of road authorities. In recent years, funds 
allocated for core road maintenance are often diverted to address emergency access requirements 
in the wake of extreme weather events. If this trend continues, the outcome will be fewer properly 
maintained roads, a long term reduction in rural access and a range of associated disbenefits. Hence, 
there is a need to develop and implement risk reduction climate adaptation strategies and action 
plans to allocate funding to increase climate resilience, and reduce the need for funding of 
emergency repairs other than for major climatic events.   
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Methodologies and engineering and non-engineering solutions for the above will be developed in 

this Work Package, addressing subsets such as
3
: 

 Engineering design factors: 

o Asset design life (incl. return period of storms for design/retrofitting of structures, 
for instance) 

o Geometric design (general location, horizontal/vertical alignment, cross section) 

o Geotechnical design 

o Structure design (e.g. bridges: rainfall/wind/temperature/scouring) 

o Slope design (inclusive of road cuttings and embankment fills – e.g. slopes stability, 
erosion control and surface and sub-surface drainage) 

o Hydrology and hydraulics (peak flow, culverts, ditches, channels, storm drains) 

o River hydraulics (incl. scour and streambank stability) 

o Pavement design (incl. subsurface conditions, material specifications, road drainage) 

 Non-engineering factors: 

o Budget allocations and procurement methods 

o Asset/network management (inventory, condition assessment, maintenance 
scheduling, etc.), inclusive of decision rules and tools for prioritisation of adaptation 
options and investments (e.g. cost-benefit analysis, return on investment, etc.)  

o Environmental management (e.g. management of floodplains, deforestation, fire 
control) 

o Land use management 

o Operational response (including early warning systems, temporary road closure or 
imposition of seasonal or temporary load limitations) 

o Road user safety (motorised and non-motorised, including pedestrians) 

The following primary tasks will be undertaken in WP A.4: 

 

Task A.4.1: Extensive state-of-the-art review on:  

a. the likely impact of all conceivable primary climate effects and secondary 
climate change effects on rural accessibility and low-volume access roads in 
sub-Saharan Africa;  

b. engineering and non-engineering adaptation options;  

c. (cost-effective) risk mitigation measures;  

d. prioritisation methods and decision rules taking into consideration financial 
resources/constraints, technical feasibility and social acceptability;  

e. implementation processes and strategies;  

f. monitoring and evaluation. 

                                                           
3

 Each of the items listed will be defined in subsequent reports 
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Task A.4.2: Development of a process to capture information from  AfCAP Partner Countries, 
which will probe the vulnerability of road assets and all current engineering and non-
engineering aspects related to climate adaptation and adaptive capacity, inclusive of 
available national strategies, policies and programmes, targeting key stakeholders in 
these countries (i.e. members of the AfCAP National Committees; National Climate 
Adaptation Committees; Ministries of Roads, Transport, Maritime, Science, 
Environment [where applicable]; Environmental Protection Agencies and 
Development Partners) either directly or in consultation with and through the 
membership base of ARTReF in these countries. 

Task A.4.3: Assess and synthesise the outcomes of the questionnaire and follow up with 
particular individuals or organisations to obtain additional information on pertinent 
issues raised in their responses.  

Task A.4.4: Following the selection and confirmation of the three AfCAP Partner Countries of 
interest to this project [WP A.3], the Project Team will have to engage with all 
relevant key stakeholders in these countries to:  

a. obtain information on their current climate threats and on the vulnerability of 
their road network;  

b. obtain and discuss their current policies, strategies and programmes on how 
they currently (or intend to) deal with the impact of climate variability/change 
on their road network; and  

c. identify their constraints.  

 Since it will be unproductive to interact with each stakeholder individually, it has 
been proposed that use be made of existing structures established by AfCAP, namely 
the AfCAP National Steering Committees. Alternatively, specific steering groups 
could be set up for this Project with links to the National Committees. These 
structures should be used as a platform within each of the three countries to 
exchange information, review progress and facilitate debate on pertinent issues. Key 
stakeholders that are not members of the National Committee could be co-opted or 
be invited to the specific project steering group set up for the country. Development 
Partners (in addition to DFID) should also be invited, and particularly those involved 
in climate change programmes in order to explore synergies between this project 
and other programmes.  

The engagement with key stakeholders in the selected regions is addressed in WP 
A.5. 

Task A.4.5: Drafting of the Climate Resilience Adaptation Options Report [by Week 24]. This 
report would assume the format of a generic guideline/manual on “Climate 
Adaptation: Risk Management and Resilience Optimisation for Vulnerable Road 
Access in Africa”. This guideline will be based on the state-of the-art-review, the 
outcomes of the questionnaire, in-country consultations with key stakeholders, and 
the experience of the Team Members, and will incorporate the Climate Threats 
Report. It will address all pertinent issues, from climate risks to vulnerability 
assessments, and from policy to practical engineering solutions.  

The preparation of training material will be addressed in Objective B. 

Task A.4.6: A scientific paper presenting best practices for dealing with the impact of climate 
variability/change on vulnerable low-volume roads and rural accessibility will be 
prepared and submitted to a peer-reviewed regional or international conference. 
The paper will be based on the outputs of Task A.4.5. 
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WP A.5: Establishment of a demonstration programme 

In Work Packages A.3 and A.4, with feed-back loops between these Work Packages and WP A.1 and 
WP A.2, the following will have been undertaken to support the activities of WP A.5:  

 Selection and confirmation of three AfCAP Partner Countries with differing topography / 
climatic environments, and where possible, road design philosophies, in consultation with 
the ReCAP PMU; 

 Review of each AfCAP Partner Country’s climate threats and vulnerabilities; 

 Review of each AfCAP Partner Country’s climate adaptation options; and 

 The identification of candidate regions with differing topography / climatic environments 
within each one of the three AfCAP Partner Countries selected.  

The aim of this Work Package is to identify and define pragmatic engineering and non-engineering 
adaptation options that will be implemented, as part of Phase 2 of the overall project, on a road (or 
roads) within an identified region of the three AfCAP Partner Countries.  

In order to achieve the above, the following tasks will be executed: 

 

Task A.5.1: Hold meeting with the AfCAP National Steering Committee (or equivalent) of the 
three selected AfCAF Partner Countries (cf. Task A.4.4) to identify and agree on one 
region per country in which the demonstration programme will be undertaken. The 
Project Team will prepare the necessary scientific, engineering and anecdotal 
evidence (including vulnerability maps) to facilitate decision making.  

Ideally, each identified region should already be recognised by their Government as 
being a highly vulnerable region, with programmes already having been established 
for emergency road repairs and/or for the implementation of adaptation measures. 
If these were the case, the Project Team will explore synergies and potential 
cooperation with such programmes.  

Task A.5.2: After having identified the three regions (one per country), the Project Team will 
organise a site visit to each region and consult with (a) regional government 
structures, (b) district offices and (c) local authorities to identify candidate roads for 
the demonstration programme. 

Task A.5.3: The Project Team will visit the candidate roads, interact with district/municipal 
engineers and the communities along the candidate roads to fully understand the 
extent of the problems they are experiencing and their impact on communities, and 
identify the ‘bottlenecks’ created from climate events along the road that have 
caused a loss in rural access and have resulted in the isolation, inconvenience or loss 
if income of communities. The Project Team will evaluate those and also identify 
other vulnerabilities along the road(s), and conduct a risk appraisal to categorise the 
nature and level of risk associated with each vulnerability. The outcomes of the 
above will form the basis for the selection of appropriate roads to be included in the 
demonstration programme. 

Task A.5.4: The demonstration programmes for each country will be developed in line with the 
execution of the following activities:  

1. Identify, assess and prioritise available options to respond to the risks 
associated with each of the vulnerabilities identified on the roads assessed 
as per Task A.5.3, and set baseline data for future monitoring and 
evaluation; 
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2. Establish a prioritised list of engineering and non-engineering adaptation 
options to make the road (and associated structures) more resilient, using 
criteria developed in WP A.4; 

3. Carry out preliminary designs (i.e. concept designs) and preliminary costings; 

4. Propose a demonstration programme 

A monitoring and evaluation programme should be initiated immediately after the 
implementation of the adaptation measures. It should be a long-term programme to 
assess the effectiveness of the interventions, and to make modifications if and when 
necessary. Ideally, the records of the monitoring and evaluation programme should 
be captured in a coordinated road asset management system, albeit a simple one 
(e.g. spreadsheet based) if no conventional system is currently being implemented. 
Recommendations on both these topics (‘monitoring and evaluation’ and ‘road asset 
management systems’) are addressed in the final output of WP A.4, but will also be 
addressed in the final output of WP A.5 as action items for Phase 2. 

Task A.5.5: Preparation of a draft report for each project site, summarising the outcomes of 
Tasks A.5.3 and A.5.4, and submit to members of the ReCAP PMU and to the AfCAP 
National Steering Committees of the three selected AfCAP Partner Countries for 
their comments. 

Task A.5.6: After review of comments received, the Project Team will produce a final report for 
WP A.5, entitled Recommendation for Phase 2 [by Week 28], which will be 
submitted to AfCAP. 

 

4.2.2 Objective B: Capacity Enhancement of AfCAP Partner Countries 

The Project Team will engage meaningfully, from project inception onwards, with relevant partner-
country Road and Transport Ministries, Departments and Agencies/Authorities in a knowledge 
dissemination and capacity building programme based on the outputs from the research. Capacity 
building will include a wide range of targets from central government agencies to village groups. 
Specific attention will be paid to National Road Fund Boards, Scientific Ministries and Environment 
Agencies, with the cooperation and buy-in of the road authorities. 

One of the tools that will be used for knowledge dissemination is the ReCAP website. Regular 
Newsletters will be produced during the course of the 30 weeks for Phase 1 of the project in order to 
share information (and progress) with the community at large, inclusive of AfCAP Partner Countries.   

The Project Team will ensure that there is a focus on uptake and subsequent embedment of 
outcomes. This will be aimed at a range of levels from informing national policies, through regional 
and district planning, down to practical guidance on adaptation delivery at rural road level. 

National Climate Officers will be contacted to act as points of reference, centres of knowledge and 
activity coordinators. These are likely to be based in National Research Centres or in relevant 
ministries, departments or agencies.  

Following the selection and confirmation of the three AfCAP Partner Countries of interest to this 
project, two counterpart researchers from each Country will be integrated in the team and will 
participate in all in-country activities, inclusive of all engagements with central government agencies 
to village groups, and especially all site visits to be undertaken in the identified region. It is expected 
that, through interactions with the team and involvement in all in-country activities, that all 
pertinent knowledge on all aspects of this study will be transferred to the counterpart researchers.   
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The Project Team will also rely on the members of ARTReF to actively participate and contribute to 
this project. This may also include the possibility of organising an ARTReF Seminar, at no cost to this 
project. 

The following Work Packages and tasks are proposed for Objective B: 

 

WP B.1:  Establishment of website/portal for interaction with AfCAP Partner Countries 
 
Task B.1.1: Discussions with ReCAP Knowledge Management and Communications PMU to 

determine how best to make use of the ReCAP website 

Task B.1.2: Produce and publish Newsletters, subject to peer review by ReCAP Knowledge 
Management and Communications PMU 

 

WP B.2: Development of training material 
 
Task B.2.1:  Produce training materials for summary review of the current and future climate 

threats and consequent likely impacts to AfCAP Partner Countries with a particular 
focus on regional rural road networks 

Task B.2.2: Produce training material on how to conduct vulnerability assessments, and for 
engineering and non-engineering adaptation options that could be deployed to 
reduce the likely climate impacts/threats 

Task B.2.3: Produce training material for the selection of sites or areas within which to 
undertake climate impact assessments and to demonstrate detailed engineering and 
non-engineering climate resilience adaptation options, using the selection of the 
three demonstration sites as a case study (cf. WP A.5)   

 

WP B.3: Training workshops to be held in three AfCAP Partner Countries
4
 

 
Task B.3.1: In partnership with the two counterpart researchers from each country, set up and 

organise training workshops in three countries, inviting relevant stakeholders 
(inclusive of regional stakeholders) and national experts. The budget allows for the 
attendance of two representatives per AfCAP Partner Country, excluding the 
countries hosting the workshops. 

Task B.3.2: Hold two-day training workshops in each country 

Task B.3.3: Produce Workshop summary reports and distribute 

 

WP B.4: Regional ARTReF Seminar on the impact of current and future climate impacts on 
rural transport infrastructure and services 

 
Task B.4.1: Organise, through ARTReF, a Seminar on impact of climate change on rural transport 

infrastructure and services and invite Papers  

Task B.4.2: Hold seminar, and produce and circulate a summary of the proceedings of the 
seminar (through ARTReF)  

                                                           
4

 There is a possibility that the three training workshops could be replaced with one major training workshop. This is further 

discussed in Section 5.5.6 of Chapter 5. 
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4.3 Links to RECAP Log Frame. 

An initial assessment has been made of the potential contribution of the project to the ReCAP Log 
Frame indicators. This assessment is summarized in tabular form as Annex A over the period of the 
project.  

This project has good potential to contribute to ReCAP’s objectives and has very relevant outputs 
and outcomes. It will inform a wide spectrum of regional and national authorities, policy makers, 
government officials, technical specialists and associated projects (cf. Output 3). It should attract and 
leverage additional funds and contributions from other Development Partners, Roads Boards and 
financial institutions, and its outputs are likely to be implemented throughout and outside Africa 
(e.g. AsCAP countries). There is a probability that its subsequent uptake and implementation will 
make significant improvements to national climate resilience leading to improved economic 
development. It should be noted, however, that most adaptation strategies are likely to increase the 
cost of road provision over current practice. 

 Phase 1 review period is April to October/November 2016 and covers Milestone 1. Within the four 
months available to the July milestone reporting date there are very few reportable contributions, 
particularly as much of the work is planning for Phase 2. Contributions come from early citations as a 
result of circulation of the Briefing Document, dissemination of reports, participation by African 
researchers and discussions at high level events.  

The Phase 2 option for a further 70 weeks takes the end of project target date to April 2018 covering 
Milestone 2, and associated contributions are therefore very speculative at this stage. Milestone 3 
assumptions are based on a project extension of a couple of months.  

Climate Adaptation funding is available from both DFID and AfDB. In Tanzania, a $15m grant has 
been allocated to creating resilience of the road network and there is possibility of linking the two 
programmes together as reported under Outcome 1. The proposed Guidelines have significant 
potential to improve access to dislocated communities within all AfCAP Partner Countries and 
therefore optimistic values of lengths of network affected have been proposed. Phase 2 will put 
emphasis on Output 2: Capacity Building across all interested AfCAP partners. 

The values set out in the Log Frame will be re-examined during Phase 1 and firm values applied to 
Phase 2 proposals. 
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5. Inception Phase 

5.1 Introduction 

Project initiation workshops were held during the week of 4 April 2016 involving all members of the 
Project Team to discuss: 

  At a high level, current and projected changes in climatic conditions over time on the 
African continent, and identify potential/preliminary target countries for the project based 
on information presented; 

  The overall approach with respect to the assessment of vulnerability and risk, with specific 
emphasis on the development of country selection criteria; 

  Existing and potential new practices to safeguard the performance of assets: engineering 
and non-engineering solutions; 

  Knowledge dissemination and capacity building approaches for Phase 1 of the project; 

  Potential project partners, organisations that should be consulted, as well as methodologies 
for sourcing relevant regional/national policies, strategies and information on programmes 
relevant to the scope of the project; 

  The workplan, risk mitigation plan, monitoring & evaluation plan, and management of 
quality; 

  Format of the outputs. 
 
The outcomes of the above deliberations, complemented by additional information produced by the 
Project Team since the project initiation workshops, are presented below. 
 

5.2 Projections of Climate Change over Africa 

5.2.1 Background 

 
A dynamic regional climate model is used at the CSIR to generate detailed projections of future 
climate change over Africa. The methodology involves the downscaling of the projections of the 
global climate models of the Intergovernmental Panel on Climate Change (IPCC) Assessment Reports 
Four and Five (AR4 and AR5) and the Coupled Model Intercomparison Project Phases Three and Five 
(CMIP3 and CMIP5). The regional projections are typically performed for the period 1961-2100, are 
expensive to obtain from a computational perspective, and rely on the use of the computer clusters 
of the Centre for High Performance computing (CHPC) of the Meraka Institute of the CSIR. The 
projections are analysed to gain new insights into the dynamics of climate change over Africa, and in 
particular the occurrence of extreme weather events under climate change. In this inception report 
an ensemble of projections generated at a resolution of about 50 km over Africa is analysed, for a 
low mitigation future, and for the future period (time-slab) 2071-2100 relative to 1961-1990. The 
analysis to be presented is consistent with the main findings from the Africa Chapters of AR4 
(Christensen et al., 2007) and AR5 (Niang et al., 2014), and the inception report also draws from the 
main findings of AR4 and AR5. 
  
It should be noted, however, that analysis in the project will be derived from a much larger set of 
regional projections obtained at the CSIR and by international modelling groups. This analysis will 
consider a much larger set of climate metrics relevant to road access, different future time-slabs, 
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both low and high mitigation scenarios and also very high-resolution downscalings (8 km in the 
horizontal) over the selected areas of interest. However, since the climate projections presented in 
this inception report are consistent with the main findings from the IPCC’s AR4 and AR5, the large-
scale projected patterns of change presented may be considered as robust for planning purposes in 
the initial phases of the project. 
 
A key finding from projections of future climate change over Africa is the projected rapid rise in 
surface temperatures over southern Africa and also over subtropical North Africa (Engelbrecht et al., 
2015). Temperatures over subtropical Africa are projected to rise at about twice the global rate of 
temperature increase.  The importance of this result becomes clear if interpreted in terms of the 
Long Term Global Goal of the United Nations Framework Convention on Climate Change (UNFCC) – 
which is to keep the increase in global surface temperature below the 2 °C threshold. That is, even if 
the global climate negotiations are successful, the southern African interior may still experience 
temperature increases in the order of 3 to 4 °C during the 21st century. Even more concerning, is 
that temperature increases for the case of low mitigation may exceed 6° C in the subtropics (towards 
the end of the 21st century). The impacts of such drastic temperature increases will be felt not only 
through the increase in average temperature, but also through extreme temperature events such as 
heat waves. The southern African region is likely to become generally drier under climate change, 
whilst East Africa is plausible to become generally wetter (Christensen et al., 2007; Niang et al., 
2015). Projections of decreasing rainfall totals are also robust across the Mediterranean coast of 
North Africa, but over West Africa and the Sahel more uncertainty surrounds the projections (that is, 
climate models project a mixed signal of increasing and decreasing rainfall totals. 
 
Main projected changes are presented below for a number of African countries (mostly AfCAP 
countries).  Towards this end, Figure 1 provides the projected changes across a range of 
downscalings for maximum temperature (left) and extreme rainfall events (right), for the period 
2071-2100 relative to 1961-1990 under low mitigation. Here an extreme rainfall event is defined as 
20 mm of rain occurring within 24 hours over an area of 0.5 degrees longitude by 0.5 degrees 
latitude (about 2500 km2). Similarly, Figure 2 provides the projected changes across a range of 
downscalings for rainfall (left) and average value of the Keetch-Byram drought index (right), for the 
period 2071-2100 relative to 1961-1990 under low mitigation. 
 

5.2.2 Summarized Messages of Climate Change for AfCAP Partner Countries 

Zambia 

Drastic temperature increases are projected over Zambia under low mitigation – exceeding 6°C over 
the western parts towards the end of the century. The western part of the country is also likely to 
become generally drier with a decrease in extreme rainfall events. However, over the far north-
eastern parts, increases in rainfall and extreme rainfall events are plausible. 

Mozambique 

General increases in rainfall totals (Figure 2, left), extreme rainfall events and the landfall of tropical 
cyclones (Malherbe et al., 2013) are plausible over Northern Mozambique under climate change. 
Over the southern parts, including the Limpopo river basin region, rainfall decreases are plausible (it 
should be noted though, that some climate models extend the region of wetter conditions under 
climate change to southern Mozambique). The projected changes in maximum temperature are 
smaller than over the southern interior to the west, but may still exceed 4 °C (Figure 1, left). 
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FIGURE 1: Projected changes in maximum temperature (°C, left) and extreme rainfall events 
(number of events per grid box per year, right) for the period 2071-2100 relative to 1961-1990, for 
the case of a low mitigation future. The 10th, 50th and 90th percentiles of the projected changes 
from an ensemble of regional projections are shown. 
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FIGURE 2: Projected changes in rainfall (mm, left) and the average value of the Keetch-Byram 
drought index (right) for the period 2071-2100 relative to 1961-1990, for the case of a low mitigation 
future. The 10th, 50th and 90th percentiles of the projected changes from an ensemble of regional 
projections are shown. 
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Malawi 

Malawi is located in a region that is considered marginal in terms of its projected climate change 
signal in rainfall. It is located between a large part of the southern African interior projected to 
become generally drier, and a large part of East Africa (from northern Mozambique in the south to 
the Horn of Africa) that is projected to become generally wetter. As a result, some uncertainty 
surrounds the projected rainfall signal for Malawi, with some models projecting general rainfall 
increases and more extreme rainfall events, but with other models projecting the opposite signal 
(Figure 1, right). The projected changes in maximum temperature are smaller than in the subtropics, 
but may still exceed 4 °C (Figure 1, left) for the scenario where the country also becomes generally 
drier. 

Tanzania 

General rainfall increases are projected over East Africa under climate change by most climate 
models, including over the Tanzanian region (Figure 2, left). Increases in extreme rainfall events are 
consistently projected (Figure 1, right). The projected changes in maximum temperature are smaller 
than in the subtropics, but may still exceed 4 °C (Figure 1). 

Kenya 

General rainfall increases are projected over East Africa under climate change by most climate 
models, including over Kenya (Figure 2, left). Increases in extreme rainfall events are consistently 
projected (Figure 1, right). The projected changes in maximum temperature are smaller than in the 
subtropics, but may still be as high as 4 °C (Figure 1). 

Uganda 

General rainfall increases are projected over East Africa under climate change by most climate 
models, including over Uganda (Figure 2, left). Increases in extreme rainfall events are consistently 
projected (Figure 1, right). The projected changes in maximum temperature are smaller than in the 
subtropics, but may still be as high as 4 °C (Figure 1). 

Ethiopia 

General rainfall increases are projected over the Horn of Africa under climate change by most 
climate models, including over the eastern parts of Ethiopia (Figure 2, left). Over the western 
highland regions decreases in rainfall are plausible (Figure 1, right). Increases in extreme rainfall 
events are consistently projected (Figure 1, right). The projected changes in maximum temperature 
are smaller than further to the north, but may still be as high as 4 °C (Figure 1).  

South Sudan 

General decreases in rainfall (Figure 2, left), with associated increases in extreme rainfall events, are 
projected by most climate models for South Sudan under climate change (Figure 1, right). However, 
a minority of climate models indicate that a generally drier future with a decrease in extreme events 
is also plausible. The projected changes in temperature are smaller than over North Africa to the 
west but may still exceed 4 °C (Figure 1, left). 

Democratic Republic of Congo (DRC) 

General increases in rainfall and extreme rainfall are likely over much of the African tropics, 
including the DRC. Temperature increases may be as high as 4 °C. 

Sierra Leone 

Sierra Leone is in a part of West Africa for which climate models are projecting very diverse rainfall 
futures, ranging from significantly wetter with more extreme events, to significantly drier with fewer 
extreme events. Temperature increases may well exceed 4 °C. 
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Ghana 

Ghana is in a part of West Africa for which climate models are projecting very diverse rainfall 
futures, ranging from significantly wetter with more extreme events, to significantly drier with fewer 
extreme events. Temperature increases may well exceed 4 °C. 

5.3 Country Selection Criteria 

This section presents the preliminary factors that were considered for country selection based on a 
set of criteria as outlined below: 

5.3.1 Technical/Quantitative selection criteria 

The first set of criteria focussed on quantitative data that prioritises countries based on five factors. 
The factors were selected to represent countries with projected increases in frequency and intensity 
of rainfall events, countries with limited physical infrastructure and high dependency on rural 
infrastructure, countries with high infrastructure investment potential, countries that have 
experienced severe and devastating impacts of past climate related events, and countries with a 
high rural population exposed to accessibility related vulnerabilities. Each factor consists of relevant, 
up to date and globally acceptable indictors.  
 

 

5.3.1.1 Climate Projections 

The climate change projections presented in Section 5.2 were used as a baseline for the scoring. 
Whilst all AfCAP Partner Countries will be impacted in one way or another by climate change, be it 
by (significant) increases in temperature or by increases in average or extreme rainfall, countries 
with diverse rainfall futures as predicted by different climate models (i.e. where there is greater 
uncertainty) were assigned a score of ‘3’, while those countries with more consistent rainfall futures 
were assigned a score of ‘4’ or ‘5’ depending on the significance of the change and the likely impact.  

Topography is not explicitly incorporated as a factor, but it is implicitly embedded in Factor 4 (i.e. 
history of recorded damaging rainfall/flood events per country).  For instance, the vast coastal plains 
of Mozambique are vulnerable to large-scale flooding, steep-topography regions are more 
vulnerable to intense run-off, slope failures and erosion, and areas near major rivers are more 
vulnerable to streamflow-induced flooding. 
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5.3.1.2 Rural Accessibility 

Road density (The World Bank, 2000-2009) 

Definition: Road density (km of road per 100 sq. km of land area). 

Inclusion: Road density is a good measure of how many options people have to travel to their 
respective destinations and how accessible communities are. A country with a lower road density 
would be more dependent on fewer access roads making disruptions to the network even more 
devastating. We therefore prioritise countries with a lower road density. 

Quality of road infrastructure (World Economic Forum, Global Competitiveness Index, 2015) 

Explanation: The Countries response to how they assess the quality of their roads. Scale 1 (extremely 
underdeveloped) – 7 (extensive and efficient) 

Inclusion: Indicates the government’s ability to deal with the current situation. We argue that the 
higher the quality of roads in the country the better the government’s ability to deal with mitigating 
climate related impacts on roads. Countries with a lower quality of roads will have higher backlogs as 

well as poorer construction and maintenance standards currently.
5
 

Rural Access Index (The World Bank, African Development Bank, ICA 2006) 

Explanation: The Rural Access Index (RAI) is a key transport headline indicator and has been 
established to focus on the critical role of access and mobility in the reduction of poverty in 
developing countries. The RAI estimates the proportion of the rural population who have adequate 
access to the transport system 

Inclusion: Countries with a lower percentage access are prioritised in the selection criteria.  

 

5.3.1.3 Infrastructure investment potential 

Overall CPIA Score (The World Bank, 2014) 

Explanation: Country Policy and Institutional Assessment (CPIA). “The CPIA consists of 16 criteria 
grouped in four equally weighted clusters: Economic Management, Structural Policies, Policies for 
Social Inclusion and Equity, and Public Sector Management and Institutions. The ratings depend on 
actual policies and performance, rather than on promises or intentions.  

Inclusion: Globally accepted indicator for measuring the quality of policies and institutional 
effectiveness. It is argued that the higher the overall score the greater the success of 
implementation of rural access road adaptation policies, strategies and plans.  

Fixed Investment (The World Bank, 2011-2015) 

Explanation: Gross fixed capital formation (formerly gross domestic fixed investment) includes land 
improvements (fences, ditches, drains, and so on); plant, machinery, and equipment purchases; and 
the construction of roads, railways, and the like, including schools, offices, hospitals, private 
residential dwellings, and commercial and industrial buildings. 

Inclusion: The higher the % of fixed capital formation to GDP the more likely road climate mitigation 
will take place as a higher budget is available. Countries are prioritised based on their available 
budget for fixed investment. The investment figures differ yearly and as such the average investment 
over a period of four years (2011-2015) was taken into consideration. Development assistance is 
taken into consideration in the next criterion. 

                                                           
5

 Based on the assumption that AfCAP countries identified by DFID were all selected on the basis that they have similar rural 

access challenges and constraints, and these being significantly different to those of developed countries.   
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Development assistance (The World Bank, 2011-2015) 

Explanation: Net Official Development Assistance (ODA) consists of disbursements of loans made on 
concessional terms (net of repayments of principal) and grants by official agencies of the members 
of the Development Assistance Committee (DAC), by multilateral institutions, and by non-DAC 
countries to promote economic development and welfare in countries and territories in the DAC list 
of ODA recipients. 

Inclusion: The higher the percentage of development assistance the more likely road climate 
mitigation will take place. 

 

5.3.1.4 Historical climate related impacts 

Natural disaster frequency (EM-DAT CRED, 2016) 

Explanation: The frequencies of both hydrological (flooding) and meteorological (storms/cyclone) 
disaster events were considered. Forty years of historical recorded disaster data were used to 
identify countries that have experienced the most frequent number of disasters.  

Inclusion: Countries are prioritised if a higher frequency of natural disasters events took place. 

Affected people by natural disasters (EM-DAT CRED 2016, normalised by population totals) 

Explanation: The number of people requiring immediate assistance during a period of emergency, 
i.e. requiring basic survival needs such as food, water, shelter, sanitation and immediate medical 
assistance. The totals were normalised by the population totals in countries. 

Inclusion: Countries with the most affected people by natural disasters are prioritised.  

 

5.3.1.5 Rural population exposure 

Rural population density (The World Bank, UN ESA, 2014) 

Explanation: Rural population refers to people living in rural areas as defined by the national 
statistical offices. It is calculated as the difference between total population and urban population. 
Calculation was based on rural population percentage sourced from the  UN Urbanisation Prospect 
(UN ESA). Total population numbers were sourced from UN and the World Bank. Rural land area 
(sq km) was sourced from the World Bank.  

Inclusion: Countries with higher rural densities are prioritised. 

 

5.3.1.6 Selection criteria 

Ten indicators were considered in the overall ranking of countries. The ten indicators were grouped 
according to the five quantitative factors and weighted equally and ranked according to the average 
for all countries and standardised accordingly. A summary of the ten indictors followed by the five 
factor groupings are presented below. 
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AFCAP 

Partner 

Country

Projected 

Climate 

Change

CPIA
Road 

Density

Quality of 

Road 

Infrastructure

Rural 

Access 

Index

Fixed 

Investment

Development 

Assistance

Disaster 

Frequency

Population 

Affected 

Rural 

Population 

Density

TOTAL 

DRC 3 2 4 2 1 3 4 3 1 5 28

Ethiopia 4 4 5 4 5 5 3 5 1 4 40

Ghana 3 3 1 3 3 4 2 2 3 2 26

Kenya 4 5 3 5 1 3 2 5 2 5 35

Malawi 3 3 3 2 2 1 5 3 3 3 28

Mozambique 5 4 5 2 3 3 4 5 5 2 38

Sierra Leone 3 3 2 2 4 1 4 1 1 3 24

South Sudan 3 1 N/A N/A N/A 1 N/A 1 2 N/A N/A

Tanzania 4 5 4 3 3 5 2 4 1 3 34

Uganda 4 5 1 2 2 4 2 2 1 4 27

Zambia 3 3 3 3 5 3 2 2 5 2 31  
 

AFCAP Partner 

Country

Projected Climate 

Change (Rainfall 

Frequency & Intensity)

Physical Infrastrcutre
Infrastructure 

Investment Potential

Historical Climate 

Related Impacts

Rural Population 

Exposure
Total 

DRC 3.0 2.0 3.0 2.0 5.0 15.0

Ethiopia 4.0 4.7 4.0 3.0 4.0 19.7

Ghana 3.0 2.3 3.0 2.5 2.0 12.8

Kenya 4.0 3.0 3.3 3.5 5.0 18.8

Malawi 3.0 2.7 3.0 3.0 3.0 14.7

Mozambique 5.0 3.0 3.7 5.0 2.0 18.7

Sierra Leone 3.0 2.7 2.7 1.0 3.0 12.3

South Sudan 3.0 N/A N/A 1.5 N/A N/A

Tanzania 4.0 3.3 4.0 2.5 3.0 16.8

Uganda 4.0 2.0 3.7 1.5 4.0 15.2

Zambia 3.0 4.0 2.7 3.5 2.0 15.2  

It should be noted that, to date, little (reliable and comparable) information could be obtained on 
South Sudan. Due to the country gaining independence from Sudan in 2011, comparable trend data 
are in many cases not available or were proven to be very problematic. 

Based on the results presented above, the four countries with the highest ratings are: Ethiopia, 
Kenya, Mozambique and Tanzania, as summarised below. 

 

Ranking Country Score

1 ETHIOPIA 19.7

2 KENYA 18.8

3 MOZAMBIQUE 18.7

4 TANZANIA 16.8

5 UGANDA 15.2

5 ZAMBIA 15.2

7 DRC 15.0

8 MALAWI 14.7

9 GHANA 12.8

10 SIERRA LEONE 12.3

11 SOUTH SUDAN N/A  
 

5.3.2 Institutional and Operational Knowledge/Qualitative Selection Criteria 

In order to minimise potential risks of delaying the project implementation, but also to allow for 
regional inclusivity, it is suggested to use a second tier of institutional and operational knowledge 
criteria. The following criteria have been used to guide the selection process: 
 

1. Country selection should ensure regional inclusion (i.e. Eastern, Southern and Western 
Africa representativeness); 
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2. The country should have national and/or sectoral (i.e. road/transport related) Climate 
Change policies or response strategy in place, or should have expressed their commitment 
to preparing them to ensure the integration of Climate Change into development strategies, 
plans and budgets; 
 

3. The country should have sufficient human and financial capacity available to prepare and 
implement appropriate climate resilience/adaptation responses in order to provide and 
maintain rural access sustainably, and should, in particular, have expressed a commitment 
to financially and technically support the establishment of demonstration sections (i.e. to 
support Phase 2 of this project); 

 
4. The country should be willing to assign at least two competent engineers/researchers to 

support the activities of the AfCAP Project Team at national and regional level. 

 
Based on the criteria outlined in the above sections (i.e. 5.3.1 and 5.3.2), countries will be 
approached to participate in this project.  
 
Based on the quantitative criteria and Item 1 of the qualitative criteria, the candidate countries are 
most likely to be: Ethiopia (Eastern Africa), Mozambique (Southern Africa), and either Ghana or 
Sierra Leone (Western Africa). 
 

5.4 Preliminary Adaptation Approaches and Solution 

5.4.1 Climate issues and roads 

Various climatic factors affect the road environment and the predicted changes in some of these can 
be expected to result in severe consequences on the existing road networks in many countries as 
well as on future road developments if the necessary adaptations and precautions are not timeously 
implemented. 

The most important climatic factors that influence the road and the surrounding environment are 
precipitation and temperature. Wind and solar radiation can also have significant local impacts, but 
other climatic factors such as humidity and barometric pressure may influence the road only on a 
limited macro- or micro-scale.  

The main impacts on roads in terms of this project, however, are related to the expected changes in 
precipitation, temperature and wind (possibly solar radiation, although this is directly related to 
temperature – duration may be related to changes in cloud cover, but is expected to have a minimal 
impact on roads). 

5.4.1.1 Temperature 

Over most of the sub-Saharan African region (SSA), it is expected that temperatures will rise 
significantly in future. These increases will have the following potential effects on roads: 

 Increased evaporation 

 Reductions in moisture content in roads (shrinkage of soils) 

 More rapid drying of bitumen and softening of bitumen under high temperatures  

 Increased expansion of concrete and bitumen 

 More rapid and luxuriant vegetation growth 

 Faster reaction rates during alteration of road materials and chemical stabilisation 
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In some areas, particularly at high altitudes, the potential for temperature decreases exists. The 
detrimental effects on roads are significantly less, with only the possibility of hardening of bitumen 
during cold periods affecting roads. It is unlikely that freeze-thaw conditions, already very limited in 
Africa, will increase. 

5.4.1.2 Precipitation 

It is generally expected that precipitation will decrease over the southern parts of Africa and 
increase over the eastern and central parts. The intensity of precipitation (i.e. extreme precipitation 
events), however, is likely to increase significantly, with longer periods of reduced rainfall between 
these high precipitation events. 

Increases in rainfall will have the following effects on roads: 

 Reduced soil and construction material strengths 

 More erosion and siltation 

 Increased vegetation growth with possibly different species 

 Increased demand for fit-for-purpose drainage systems 

Reductions in rainfall and the impacts of the drier periods between intense precipitation events will 
result in: 

 Desiccation of the soil around and beneath the roads, with the potential development of 
cracking 

 Increased susceptibility to erosion and siltation, due to lower vegetation density and more 
exposure of unprotected soils 

5.4.1.3 Wind 

It is expected that with the higher land temperatures, increasing storm intensity and potential 
northward movement of the tropical cyclone belt, wind velocities are likely to increase locally. The 
main impacts of this on roads will be the quicker removal of fine materials from unpaved roads (and 
concomitant deterioration of the material quality) and the movement of fine materials in arid areas 
by wind onto and over roads. However, wind generally is unlikely to have a major impact on roads 
although localised disruptions of traffic movement caused by large trees being blown over (probably 
exacerbated by drier soil conditions) and safety implications resulting from sign boards being blown 
away may increase.  

A combination of drier conditions and increased winds would result in a severe increase in fire 
hazards. Large-scale burning of land and loss of vegetation has been found to have a significant 
effect on increasing both the erodibility of the soils in the affected areas and the surface flow rates 
of precipitation, resulting in severe erosion and siltation in water courses and drainage systems.  

5.4.1.4 General 

It is known that the rate of alteration and type of weathering of road aggregates is a function of the 
climate, as shown by the wide use of the Weinert N-value, which is calculated from the precipitation 
and evaporation, this being a function of the wind speed, relative humidity and air temperature. 
Changes in any or all these will affect the type of weathering that occurs in road aggregates. 
Similarly, the rate of reaction during the construction of stabilised layers will increase under higher 
temperatures, affecting their workability and curing regimes. 

5.4.2 Roads and climate 

There are five main areas of roads that are impacted by climate. These are discussed individually in 
the sections below: 
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5.4.2.1 Pavement structure 

The impact of climate will be different for paved and unpaved roads, and even for different 
pavement types within these two general groups. 

Unpaved roads 

Unpaved roads consist of earth roads or gravel roads. Earth roads may be either constructed using 
the in situ material that has been moved and shaped (engineered earth roads) or remain on the in 
situ material that has been developed into a “road” by vehicles moving along it (un-engineered earth 
roads).  

In the case of earth roads, the quality of the material on which the vehicles move (driving surface) is 
purely a function of the in situ material and seldom complies with the specifications for a good 
wearing course gravel. The materials are thus highly prone to being lost, shearing and rutting, and 
erosion. Un-engineered earth roads are even more susceptible to these problems as the only 
compaction applied to them is usually through the traffic and their densities are thus low, making 
them more permeable, weaker and more prone to deformation under traffic when wet. 

Good gravel roads are constructed of a well-compacted, selected gravel, resilient to erosion and 
weakening by water, and are by their nature classified as all-weather roads, provided that they are 
constructed according to specification.  

Pavement shoulders are considered as part of the gravel pavement in this project and these too 
should be designed to assist with rapid removal of water from the road. 

The main climate impacts on unpaved roads are thus related to the presence of excess water on the 
road surface and within the pavement structure, which is one of the scenarios predicted for many 
parts of sub-Saharan Africa (SSA). The impact is also strongly related to the duration and intensity of 
the precipitation. Increased temperatures will result in drying out and shrinkage (and cracking) of 
the road structures where excessively plastic materials are used. Increased winds will also increase 
the rate of loss of fine material from the road surface, and consequent deterioration of the wearing 
course gravel. 

In order to ensure adequate climate resilience, however, the unpaved roads must not only be 
designed and constructed adequately, but must be maintained to ensure that the roads surface 
sheds water rapidly and effectively, without excessive erosion, i.e. retains a good shape. 

Paved roads 

Paved roads may be sub-divided into those surfaced with a bituminous surfacing (asphalt or spray 
seals) and those with non-bituminous surfacings (concrete, block paving, cobble stones, paving slabs, 
etc). Their respective performances under wet and hot conditions can differ and they will thus be 
dealt with separately in terms of their adaptation measures. 

Nearly all performance (including climate resilience) criteria of flexible pavements (and to a similar 
extent, roads with discrete surfacing types, e.g. blocks and cobbles) are strongly related to the 
subsurface moisture conditions, which are highly dependent on the precipitation and evaporation 
climatic effects. Flexible pavement design will thus need to be adapted to account for the expected 
changes. Similarly, the performance of bituminous surfacings is strongly dependent on the 
temperatures affecting the road surface and the solar radiation (ultra-violet). 

Rigid pavements on the other hand rely on their surface stiffness and are thus less affected by (but 
not entirely independent of) the underlying pavement structure. However, expansion of the 
concrete surface resulting from increased temperatures may lead to potential problems and needs 
to be taken into account in their design.  
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5.4.2.2 Road reserve 

The road reserve runs parallel and adjacent to the road and has a width that depends on a number 
of factors, including national policies, topography, safety issues, land availability and ownership, etc. 
It is an important part of the road structure as this is the area where drains, other water control 
measures and sign boarding are situated. It is usually grassed without excessive shrubs and trees.  

The drains in this area must be carefully designed to ensure that they have the capacity and grades 
to remove precipitation from areas that may affect the pavement structure rapidly and effectively, 
with minimal erosion and silting. Problems are often encountered in flat areas where the grade is 
insufficient to remove water from the roadside and special adaptation techniques will be necessary 
in these areas. 

5.4.2.3 General road environment 

The general road environment includes issues such as slope stability and erosion of cut and 
embankment surfaces (both in and outside the road reserve) that would affect the road under 
wetter conditions. It is unlikely that drier conditions would have a major impact on these, although 
severe desiccation could result in some shrinkage cracking that would introduce water into the 
structures more rapidly and result in potential slope failure. Extremely dry conditions could result in 
a die-off of vegetation and the decreased resistance of the exposed soil to erosion. This would 
introduce more silt into the drainage systems. Conversely, wetter environments with more intense 
rainfall would also require larger capacity for the drainage and increase gully erosion. 

Slope instability is a major cause of impassability and can lead to low-volume roads being closed for 
extended periods. With higher or more intense rainfall, the potential for slope failures is significantly 
increased. It is not economically feasible to design all slopes with higher factors of safety (this would 
be one way of mitigating against instability), and special considerations will need to be taken with 
respect to adaptation of slopes for climate resilience. 

Regional drying would result in a general lowering of the groundwater table, which could result in an 
increased incidence of karst activity (sinkholes) in dolomitic and limestone terrain. 

5.4.2.4 Structures 

The main cause of impassability on low volume roads is usually related to flooding of or damage to 
water crossing structures. These could include both culverts and bridges. Roads are seldom 
impassable for extended periods as a result of pavement damage. Changes to culvert and bridge 
designs to cope with higher water flows will need to be made, as will adaptations and modifications 
of the return periods and the use of these in bridge design.  The impacts of flow changes on the 
structures are related both to the structural integrity of the actual bridge as well as erosion of 
abutments and scour of piers. These will be dealt with for different kinds of structures and for 
different precipitation environments. 

Increases in the local temperature regime could affect the expansion properties of concrete 
structures and additional care will need to be taken with the design of such aspects as expansion 
and contraction joints and bearings, with specific attention to homogenous integral (monolithic) 
structures that do not incorporate and joints, such as many small and medium culverts. 

5.4.2.5 Traffic 

Significant changes in climate could result in changes in economic activity and particularly in 
agricultural activities. Drier areas may lead to crops being changed from one type to another, which 
could change the traffic type and season. Timber growing areas could become drier, for instance, 
and only be suitable for cereal crops, which would have a significant impact on the types and 
volumes of traffic. Changes for example of large-scale maize farming to shorter term crops (e.g., 
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potato’s) would affect harvesting seasons and the impact of haulage of the crops on the roads – 
maize is allowed to dry in the field and is always hauled in the dry season, when roads are at their 
strongest. 

Traffic could either increase or decrease (in both volume and type), depending on the specific 
change in climate in an area.  

5.4.3 Process of adaptation 

Before any adaptation measures can be adopted, it will be necessary to inventorise the road 
network and its current condition. This is best done using a Road Management System (RMS) 
(including the Bridge Management (BMS) component), which will be essential to the process. 
Without knowing what is where and its current condition, it will be impossible to develop a feasible 
and affordable adaptation programme. It is also important that during the visual assessment phases 
of the RMS and BMS, additional information specifically related to changes in climate be collected. 
Thus existing visual data collection and assessment forms will need to be modified to ensure that the 
required information is collected. This will also require additional training of visual assessment 
“assessors”.  

Each part of the road network will need to be classified according to its vulnerability, with the issues 
that are vulnerable being specifically identified, also by capturing local knowledge on climate threats 
and impacts.  From this data, it will be necessary to identify two conditions: 

a. Whether the road section/structure is currently adequate; 
b. Whether it requires some form of intervention (adaptation, i.e. retrofitting) within the 

context of current/future climate vulnerability and prioritisation.  

Similar studies conducted previously will be assessed to optimise the methodology that will be 
deployed. 

All new or upgraded/rehabilitated roads must be designed to minimize vulnerabilities.  

Decisions must also be made as to whether the interventions shall be reactive or proactive. Certain 
roads, for example, may have an alternative route should they become closed (perhaps with a lower 
level of service or further to travel) or affect only a few people. Reactive maintenance (emergency) is 
probably the most cost-effective action on these roads. Other roads cannot afford to be closed and 
these need to be treated pro-actively. 

One of the most important issues thus becomes “how to prioritise the roads for treatment?”. This 
can be done based on a number of fundamentals. 

1. Loss of life – typically failure of structures leads to loss of life and not failure of roads; 
2. Inconvenience (accessibility) – this is a social factor and depends on the population affected 

– it is usually more a function of river crossings (landslides) than road condition 
3. Accessibility to alternative routes 
4. Cost of closure 
5. Cost of repair 

Of course different roads in different areas may be prioritised on the basis of different 
requirements/conditions. 

5.4.4 Summary 

This section briefly summarises the basis for the adaptation guidelines that will be produced. It is 
probably not currently fully inclusive and will be modified as necessary. Each of the types of 
structures and potential climate change effects will be addressed separately and the necessary 
adaptations for each (or a variety of possible adaptations where appropriate) will be provided.  
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5.5 Knowledge Dissemination and Capacity Building 

The Project Team will work with relevant partner country Road and Transport Ministries, 
Departments and Agencies/Authorities in a knowledge dissemination and capacity building 
programme based on the outputs from the research. Capacity building will include a wide range of 
targets from central government agencies to village groups. Specific attention will be paid to 
National Road Fund Boards, Scientific Ministries and Environment Agencies, with the cooperation 
and buy-in of the Road Authorities. 

Phase 1 of the project will concentrate on awareness and knowledge building, and Phase 2 on 
dissemination, capacity building and uptake. In practice, this component of knowledge generation, 
dissemination, training and capacity building will be active throughout the full duration of the 
project but will evolve through several stages. Training and capacity building will be important for: 

 Understanding the challenges; 

 Participation and knowledge sharing/exchange; 

 Agreeing a methodology and programme for implementation of climate adaptation; 

 Developing physical and social resilience; 

 Disseminating knowledge and experience. 

The overarching objective of the communications activities under the project is to enhance the 
project’s reach, to increase the involvement of targeted stakeholders and to optimise the research, 
capacity building and knowledge management efforts.  

The specific objectives and action plans for the capacity enhancement of AfCAP Partner Countries 
was presented in Chapter 4. Some of the mechanisms and tools that will be used are elaborated on 
below: 

5.5.1 RECAP Website 

One of the tools that will be used for awareness and knowledge dissemination is the ReCAP/AfCAP 
website. A specific domain could be established on this website to showcase this programme and for 
information dissemination, supporting uptake and subsequent embedment of project outputs and 
outcomes. This will be aimed at a range of levels from informing national policies, through regional 
and district planning, down to practical guidance on adaptation delivery at rural road level.  

5.5.2 Newsletters and Briefing Document 

Regular Newsletters will be produced for the Climate Adaptation portal to help build awareness, 
knowledge sharing, participation and feedback. 

At the outset a Briefing Document will be produced for the first Newsletter (cf. Annex B). This 
document will also be made available as a download that can be used extensively in the awareness 
campaign. It will also be useful as a policy briefing document. 

5.5.3 Questionnaire 

A simple questionnaire will be developed to gauge the level of understanding of Climate Adaptation 
and to understand the level of implementation of infrastructure vulnerability, risk management, 
adaptation activities and progress on achieving network resilience. In addition, constraints to 
implementation will be explored, particularly funding and budgets. 

5.5.4 Appointment of Counterpart Researchers/Engineers 

Following the selection and confirmation of the three AfCAP Partner Countries of interest to this 
project, two counterpart researchers/engineers from each country will be integrated into the team 
and will participate in all in-country activities, inclusive of all engagements with central government 
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agencies to village groups, and especially all site visits to be undertaken in the identified region. It is 
expected that, through interactions with the team and involvement in all in-country activities, all 
pertinent knowledge on all aspects of this study will be transferred to the counterpart researchers. 
They will form the primary focus of capacity building during Phase 1. 

5.5.5 ARTReF 

The ARTRef website will link to the Climate Adaptation domain of the ReCAP website. The Project 
Team will also rely on the members of ARTReF to actively participate and contribute to this project. 
This may also include the possibility of organising an ARTReF Seminar.  

5.5.6 Training Workshops (Phase 1) 

Under Work Package B.3 (cf. Chapter 4), it was planned that three Training Workshops would be 
organised and held in each of the countries selected for the establishment of Demonstration 
Programmes. The purpose was to focus feedback to those countries selected in Phase 1 to initiate a 
direct Capacity Building programme to the National Stakeholders and particularly to those tasked 
with implementing Climate Adaptation measures. It was also envisaged that overlaps would be 
identified with other relevant AfCAP projects to explore possibilities of knowledge exchange through 
their participation in these Workshops. It was also envisioned that other interested stakeholders and 
organisations would be invited, bringing total participants to each event to around one hundred. 

It is recognised that all AfCAP Partner Countries that are vulnerable to predicted adverse and 
damaging climate effects will have an interest in receiving information and guidance at the earliest 
opportunity. It is also recognised that there is a clear separation between the objectives of initiating 
evidence-based Demonstration Programmes and the objectives of producing and disseminating 
generic AfCAP Guidelines. In order to maximise on the early dissemination of knowledge and to 
broaden the level of understanding (leading to wider capacity building) there is a case for 
amalgamating the three workshops into one consolidated event that could be attended by all 
stakeholders, partners, collaborators and beneficiaries. Levels and timings of uptake could be 
increased in Phase 1. This would then have an impact on the detailed scope of Phase 2, where a 
greater emphasis on training and long term capacity building across AfCAP Partner Countries could 
be implemented. 

A further level of integration of AfCAP programmes is possible by combining workshops/seminars 
from other related projects with those proposed under this project. AfCAP will consider all the 
possibilities and ramifications of these options during the Inception Period.  

The following tables set out the benefits/disbenefits of separate Workshops as against a single 
event. 

From a perspective of logistics, risk, regional outputs and uptake, there are some benefits of 
organising a single event with wide participation and attendance. However, it will detract from 
maximising local participation and securing local buy-in. Also, additional costs and effort will be 
needed to implement this change. 
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Separate Workshops: 

BENEFITS DISBENEFITS 
Focus on National priorities Logistics of arranging dates and venues for three 

consecutive events in separate countries 

Attendance by all relevant National 
Stakeholders 

Risk of one or more National events being 
postponed/cancelled 

Participation by Rural Engineering and Non-
Engineering staff 

International stakeholders/partners less likely to 
attend 

Direct capacity building benefits AfCAP would have to subsidise travel and subsistence 
for international attendees in excess of what is 
provided for in the project 

Assistance in organising and dissemination 
by National counterpart staff 

Level of dissemination of information and knowledge 
reduced 

Avoid problems with international travel 
permissions 

Delays in uptake and less early positive impact on 
relevant indicators of AfCAP Logical Framework 

Avoid problems with budgets for 
international travel 

Delayed impact on rural and social factors 

Combined Workshop: 

BENEFITS DISBENEFITS 
Focus on Regional priorities Additional budgets required for venue 

Wide attendance of regional and 
international stakeholders, partners, 
collaborators, organisations 

Additional budgets and staffing required for 
Partners/Recipients for travel and subsistence for 
international attendees 

Level of general dissemination of 
information and knowledge accelerated 

Organisation of international event requires 
additional inputs 

Improved levels of uptake and early positive 
impact on relevant indicators of AFCAP 
Logical Framework 

Participation by Rural Engineering and Non-
Engineering staff would (to some extent) be delayed 
to Phase 2 

Earlier positive impact on rural and social 
factors 

Problems with international travel permissions/visas 

 Delayed dissemination on National performance to 
rural communities (to some extent) 

 

5.6 Regional Organisations, Partners and Collaborators 

5.6.1 Regional Organisations 

The African Union believes climate change constitutes a major threat to the continent’s 
development, and has major implications and impacts on African economies. COP 21 marks a 
decisive stage in their negotiations of the future international agreement on climate change. To this 
end it is working with African Heads of State and Government, African Parliamentarians and the 
principals of the four pan-African institutions namely: the African Union Commission, (AUC); the 
African Development Bank, (AfDB); the NEPAD Planning and Coordinating Agency (NPCA); and the 
United Nations Economic Commission for Africa (UNECA).  
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NEPAD (New Partnership for Africa’s Development). The climate change programme focusses on 
Environment, Energy and Water, and works through a variety of mechanisms to meet its goals, 
including: 

 Facilitating brainstorming and conferences across the continent; 

 Assisting where possible with the work of climate change scientists in the region; 

 Supporting the African Ministerial Conference on the Environment meetings; 

 Participating in relevant climate change conferences; and 

 Preparing policy briefs and providing technical support in building African positions. 

 

The programme is also looking to start collecting data and information on climate change mitigation 
and adaptation on the continent. The objective is to establish a database of relevant climate change 
information. The programme is also looking to develop sub-regional climate change frameworks. 

ECOWAS (Economic Community of West African States) works with West African Economic and 
Monetary Union (UEMOA), the Permanent Inter-State Committee for Drought Control in the Sahel 
(CILSS) and the West African Development Bank (BOAD) on climate vulnerability of ECOWAS, 
UEMOA and CILSS countries and consequently the need to mobilise funding of $100 billion per year 
for the successful implementation of major initiatives such as the Great Green Wall, the African 
Renewable Energy Initiative and the Niger Basin Climate Resilience Investment Plan. 

SADC (Southern African Development Community), together with COMESA and EAC, are 
implementing a joint initiative called ‘The African Solution’ to address Climate Change. This approach 
is called the Tripartite Programme on Climate Change Adaptation and Mitigation. The programme is 
being funded by Norway, DFID and the European Union and is a five-year initiative. Although its 
focus is on agriculture and forestry, it is investing in strengthening capacity in national research and 
training institutions and implementation of research programs. It also wishes to implement climate 
vulnerability assessments and analysis. 

ASANRA (Association of Southern African National Road Agencies) and EAC (East African 
Community) do not currently seem to have any relevant related programmes (to be further 
explored). 

UNDP (United Nations Development Programme) has established an African Climate Adaptation 
Programme in the following African countries: Ethiopia, Ghana, Kenya, Malawi, Mozambique and 
Tanzania.  

UNDP works internationally to help countries achieve the Millennium Development Goals (MDGs). 
Currently, the UNDP is one of the main UN agencies involved in the development of the Post-2015 
Development Agenda. 

5.6.2 ARTReF Members 

The aims and objectives of ARTReF are to promote research and innovation in roads and transport 
through networking, coordination, collaboration, knowledge transfer and the provision of advice on 
policies for sustainable development in Africa.  

The current members of ARTReF are national road and/or transport research entities, representing 
the following sub-Saharan African countries: Botswana, Democratic Republic of the Congo, Ethiopia, 
Ghana, Kenya, Malawi, Mozambique, Namibia, Nigeria, Sierra Leone, South Africa, South Sudan, 
Tanzania, Zambia and Zimbabwe, with three additional countries having indicated their interest in 
joining ARTReF, namely Lesotho, Rwanda and Uganda. The ultimate aim is to incorporate all sub-
Saharan African countries in the membership base of ARTReF. 

http://www.sadc.int/about-sadc/continental-interregional-integration/tripartite-cooperation/
https://undp-aap.org/countries/ethiopia
https://undp-aap.org/countries/ghana
https://undp-aap.org/countries/kenya
https://undp-aap.org/countries/malawi
https://undp-aap.org/countries/mozambique
https://undp-aap.org/countries/tanzania
https://en.wikipedia.org/wiki/Millennium_Development_Goals
https://en.wikipedia.org/wiki/Post-2015_Development_Agenda
https://en.wikipedia.org/wiki/Post-2015_Development_Agenda
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ARTReF is currently in the process of identifying and prioritising regional research and capacity 
development needs. Several of the ARTReF Members (i.e. Kenya, Tanzania, Uganda, Zambia and 
Zimbabwe, with others likely to follow) identified the provision of sustainable transport 
infrastructure in a changing climate as one of their key challenges. Hence, synergies between this 
project and ARTReF should be explored. 

5.6.3 National Organisations/Committees 

Members of the AfCAP National Committees; National Climate Adaptation Committees; Ministries of 
Roads, Transport, Works, Maritime, Science, Environment; Environmental Protection Agencies; and 
Development Partners will be identified once the three countries have been confirmed. Extensive 
interaction with the stakeholders will take place during Phase 1 of the project. 

5.6.4 Counterpart researchers/engineers in selected countries 

Following the selection and confirmation of the three AfCAP Partner Countries of interest to this 
project, two counterpart researchers from each Country will be integrated in the team and will 
participate in all in-Country activities, inclusive of all engagements with central government agencies 
to village groups, and especially all site visits to be undertaken in the identified region. It is expected 
that, through interactions with the team and involvement in all in-country activities, that all 
pertinent knowledge on all aspects of this study will be transferred to the counterpart researchers.   
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6. Revised Workplan 

The Workplan (Gantt chart) for Phase1 of the project, broken down to task level as per the tasks 
described in Chapter 4, is provided in Annex C. The following colour coding has been used in the 
Workplan: 

Advisory Inputs

Milestones

Workshops

In-Country Activities

Earlier start/completion dates

Project Outputs

 

 

Overall, the Workplan remains unchanged from what was originally proposed, except that earlier 
start (and completion) dates have been planned for certain tasks to provide more time for arranging 
and confirming the in-country visits and training workshops. The tasks impacted by these are (cf. 
Chapter 4 for a description of the activities to be undertaking in each task): 

 Task A.1.1: Characterisation of present-day climate variability (earlier start: week 1) 

 Task A.1.2: Present-day frequency of occurrence of extreme events (earlier start: week 1) 

 Task A.2 1: Range of large-scale projected African climate futures (earlier start: week 1) 

 Task A.3.1: Selection and confirmation of partner countries (earlier start: week 1 – earlier 
proposed end date: week 8, if feasible) 

 Task B.3.1: Organisation of training workshops (earlier start: week 15) 

With respect to Task A.3.1, criteria have been developed to prioritise countries, and a prioritised list 
of countries has been submitted to AfCAP for discussion and agreement at the Steering Committee 
meeting to be held in May 2016.  

The planned start and completion dates for ten Work Packages and the Milestone Report (and other 
project output) delivery dates are shown in Tables 1 and 2, respectively. 

 

TABLE 1: Anticipated start and end dates of Work Packages 

Work Package Start Date End Date 

Inception Phase 1 April 2016 29 April 2016 

A.1: Observed climate variability 1 April 2016 2 September 2016 

A.2: Climate Change projections  1 April 2016 24 June 2016 

A.3: Risk assessment methodologies and vulnerability indices 1 April 2016 22 July 2016 

A.4: Engineering and non-engineering adaptation measures 1 April 2016 2 September 2016 

A.5: Establishment of demonstration programme 17 June 2016 14 October 2016 
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Work Package Start Date End Date 

B.1: Website information to interact with AfCAP countries 1 April 2016 31 October 2016 

B.2: Development of training material (for workshops) 3 June 2016 16 September 2016 

B.3: Training workshops 15 July 2016 31 October 2016 

B.4: Regional Seminar (through ARTReF) 1 May 2016 30 September 2016 

 

TABLE 2: Anticipated delivery dates for Milestone Reports and other project outputs 

Deliverables Due Date 

MILESTONE REPORTS: 

Inception Report 30 April 2016 

Climate Threats Review report 24 June 2016 

Climate Resilience Adaptation Options report (Guideline) 16 September 2016 

Recommendations for Phase 2 report 14 October 2016 

Final Report 31 October 2016 

OTHER PROJECT OUTPUTS: 

Five Monthly Progress reports (May to September) Monthly 

Academic Journal Paper 22 July 2016 

Peer Reviewed Conference Paper 16 September 2016 

Training material for workshops 2 September 2016 

Training Workshop summary reports 31 October 2016 

Newsletters (for publishing on website) As required 
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7. Management Approach 

The project calls for a team of professionals with proven track record in research covering the 
professional areas of climate and climate change assessment; vulnerability and risk assessment; road 
engineering with a particular focus on engineering and non-engineering climate change adaptation; 
and knowledge dissemination and capacity development. All of the members of the Project Team 
are well qualified for carrying out this assignment given their accumulated previous experience in 
related projects. The members of the Project Team, as well as their Core Areas of responsibility, are 
indicated in the organisation chart shown in Figure 3 below: 

 

Team Leader

(B Verhaeghe)

Information 
Management

Strategic Research 
Management

Financial 
Management

Vulnerability 
Assessments

(A le Roux)

Climate 
Assessment

(F Engelbrecht)

Climate Adaptation 
Options

(P Paige-Green)

Capacity  
Enhancement

(M Head)

Risk & Vulnerability 
Analysis

(E van Huysseen) 

Spatial Statistics 
and Risk Analysis

(S Makhanya)

Counterpart 
Engineers/Researchers

(two per country)

 

FIGURE 3: Project Organisational Structure 

 

The team members and their inputs for Phase 1 are summarised in Table 3. Detailed information on 
the deployment of the team members against each task is presented in Annex D. 
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TABLE 3: Professional Inputs for Phase 1 

Position Title Technical Adviser Total number of 
inputs 

Team Leader Benoît Verhaeghe 108 days 

Road Engineering Expert Prof Philip Paige-Green   95 days 

Climate Expert Prof Francois Engelbrecht   25 days 

Capacity Building Specialist Mike Head   45 days 

Senior Geo-Informatics Scientist (Vulnerability 
Assessments) 

Alize le Roux   63 days 

Spatial Statistics & Risk Analysis Scientist Sibusisiwe Makhanya   28 days 

Spatial Analysis & Profiling Specialist (Risk & 
Vulnerability Analysis)  

Elsona van Huyssteen   14 days 

Six Counterpart Engineers/Researchers in 
three Countries 

To be identified To be identified 

 

The Project Team will be supported by a highly competent team of project administrators, financial 
accountants, ICT administrators, strategic research managers, risk managers (inclusive of an Ethics 
Clearing Committee), communication specialists, information services specialists and secretarial 
support staff, all provided by the CSIR. 

The roles and responsibilities of the main team members with respect to project management will 
be as follows: 
 

 Benoît Verhaeghe (Team Leader): 
 Overall administration and contract (and subcontract) management  
 Planning and programming of the project 
 Risk identification and response planning 
 Manage and mitigate risk and issues 
 Direct, manage and control project work 
 Perform integrated change control 
 Validate and control scope 
 Control/manage schedule and costs 
 Perform quality assurance and quality control 
 Ensure the Project Team’s compliance with the quality plan, the risk management 

plan and the monitoring and evaluation plan, inclusive of the regular updating of 
these plans  

 Manage communications to ReCAP PMU and relevant stakeholders in the region, 
and particularly those in the three targeted countries (e.g. AfCAP Nation Steering 
Committees or similar structures) 

 Management of all Milestone deliverables, as well as newsletters, journal articles, 
conference papers and workshop reports  

 Reporting on the status of the project (e.g. monthly progress reports) 
 Drafting of final report 
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 Profs Philip Paige-Green and Francois Engelbrecht, Alize le Roux and Mike Head (Core Area 
Leaders), supported by the Team Leader and CSIR financial administrators/accountants: 

 Maintain an appropriate project plan for each core area, inclusive of work 
breakdown structure, statement of work, sequence and interdependencies, budget, 
resource allocation and levelling, duration estimates 

 Establish, implement and maintain all project controls at Core Area level 
 Ensure compliance with project control standards and procedures 
 Report technical and financial progress to Team Leader 
 Identify and highlight variances (‘red flags’, risk factors) to the Team Leader, as well 

as proposed mitigation actions 
 Perform quality assurance and quality control 
 Adherence to the quality plan, the risk management plan and the monitoring and 

evaluation plan, inclusive of contributions to the regular updating of these plans 
 Ensure the timeous delivery of Milestone deliverables pertaining to each Core Area, 

as well as newsletters, journal articles, conference papers, training material and 
workshop reports, on brief, on budget and on time 

 Contribute to the dissemination of project outputs 
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8. Quality Management 

The Project Team is well aware of the critical importance of quality assurance in the undertaking of a 
project of this nature. It views quality as a holistic concept incorporating internal efficiency of 
processes and systems as well as effectiveness in dealing with the external environment. In its 
activities, the Project Team will strive for the highest quality by: 

 Deploying business and scientific excellence in the use of all systems, processes and 
practices required by this project – to this end, the Project Team will also adopt strict 
internal measures for ensuring that the outputs are subjected to rigorous quality assurance 
processes before they are submitted to the AfCAP Technical Manager and the ReCAP PMU 
for approval 

 Implementing good governance practices that comply with all legal requirements as well as 
financial and operational best practices 

 Mobilising the Project Team members and their core skills efficiently and optimally to ensure 
their ability to meet all project requirements 

 Acting as responsible stewards of the environment and ensuring health and safety in all 
decisions taken. 

More specifically, the following actions and measures will be implemented to ensure that all aspects 
of quality will be properly managed throughout the execution of the project: 

 Ensuring that the Monitoring and Evaluation Plan is aligned with ReCAP/AfCAP’s (and the 
ultimate recipients’) expectations of the envisaged project outcomes, by continuously 
monitoring and evaluating the relevance, effectiveness, efficiency and impact of activities to 
be undertaking by the Project Team to achieve these specified objectives (cf. Chapter 9); 

 Mobilising a team of experts with the required strength and breadth of professional 
expertise and experience to undertake this assignment in the most efficient and effective 
manner to yield the desired outcomes; 

 Implementing efficient and effective project management systems to manage, monitor and 
account for all project expenditures (in line with budgets), progress against and achievement 
of targets (e.g. Milestones) and the delivery of outputs on budget, on brief, on time and to 
the required level of quality (cf. Chapters 6 and 7).  

 Internal (CSIR) language editing and technical peer review of all project outputs before being 
submitted to ReCAP/AfCAP for external peer review and approval, and before being 
published, distributed and/or disseminated. This will apply to all correspondence with 
stakeholders, newsletters, webpages, questionnaires, progress reports, milestone reports, 
guidelines, presentation materials, workshop material and other documentation produced 
by the Project Team.  

 Backing up of all data and reports on the restricted-access CSIR Document Management 
System to ensure protection of all information and knowledge created during project 
execution; 

 Making optimal use of the ReCAP website to disseminate products of this project to 
stakeholders; 

 Having checks and balances in place to continuously assess changes in the political, technical 
and physical environment in which the Project Team will operate, and have processes and 
procedures in place to implement adaptive strategies and action plans to meet the project’s 
specific objectives and envisaged outcomes (cf. Chapters 9 and 10); 
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 Requirement that all Project Team members adhere to the rules and regulations of 
International Standards for which the CSIR has been certified. These include: 

o ISO 9001 (Quality Systems); 

o ISO 14000 (Environmental Management); and  

o OHSAS 18000 (Occupational Health and Safety); 

 Ensuring that all adaptation design solutions undergo a check in terms of, for instance, cost-
effectivity of design options, Fit-for-Purpose attributes of design options, local-
appropriateness of designs (also through community participation), Safety-in-Design 
features and Design for Sustainability attributes.   

 Encouraging the professional development of project-related staff to enhance and expand 
their work skills. This will be achieved at two levels: 

o While the three CSIR researchers appointed to contribute to the project and to 
support the Key Experts are fully versed in conducting generic (i.e. cross-discipline) 
vulnerability assessments, they are yet to gain additional experience on the 
vulnerability aspects particular to rural access. The Key Experts will be imparting 
their knowledge and expertise to them, and especially to Alize le Roux who will be 
involved in all key aspects of the project, from the identification of climate threats at 
regional and local level to recommendations for adaptations options at road level 
(and participation in training workshops); and 

o After having reached agreement on the three targeted countries, (at least) two 
counterpart researchers in each of the three countries will be identified and be fully 
integrated in the Project Team. They will participate in all national stakeholder 
meetings, on-site events (community interaction and road site evaluations) and 
workshops, and will gain experience and knowledge by working hand-in-glove with 
the Key Experts. 
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9. Monitoring and Evaluation Plan 

Traditionally, Monitoring & Evaluation (M&E) is used to evaluate whether a project is able to reach 
its measurable objectives (i.e. by identifying the measurable aspects, monitoring these and 
evaluating the obtained measurements against the objectives). Since this project has the objectives 
of developing procedures that may be implemented and to transfer knowledge and disseminate 
knowledge, a formal M&E process would not be required for Phase 1 of the project, since 
monitoring whether procedures have been developed and knowledge been disseminated/shared 
(i.e. fairly qualitative objectives) can be done as part of normal project management activities. 
However, M&E would be required for Phase 2 and therefore planning for M&E would be required 
for the demonstration projects identified in WP A.5, as described in the relevant sections of the 
Approach and Methodology (Chapter 4). 

However, M&E principles will be used as a management tool by the Project Team, and by 
ReCAP/AfCAP, to continuously gauge the performance of the project and whether the project is on 
track to attain the specified objectives and desired outcomes.  

Monitoring will be used for tracking progress and assessing whether the planned outputs, 
deliverables and schedules have been reached, so that early action can be taken to red-flag and 
correct any deficiency that may have occurred. This will be managed on a daily basis (i.e. monitoring 
of progress against the timetable broken down to task/activity level, as outlined in Chapter 4, and 
will be reported in the monthly Progress Reports. These monthly Progress Reports will summarise 
work performed, milestones achieved in the previous month and schedule of activities for the 
following month, including the reporting of any deviations and action plans to minimise their impact 
on future activities. 

Any major deficiencies or deviations that will significantly impact on the project will be 
communicated immediately to ReCAP/AfCAP. 

Evaluation will be used for assessing the relevance, effectiveness, efficiency and impact of activities 
in line with the specified objectives and desired outcomes described above. The Project Team will 
use evaluations not only as a retrospective tool to gauge progress in reaching the objectives (and 
capture lessons learnt), but especially as a forward-looking tool to improve processes and adjust the 
methodology so that the specified objectives and desired outcomes will be attained. This also will be 
reported in the monthly Progress Reports. Potential risks to effective impact will be identified 
timeously and addressed via the appropriate project management structures. 

Table 4 provides a list of evaluation questions that can be used as a basis for conducting an on-going 
monitoring programme. The Project Team has developed monitoring questions for the following 
three Focus Areas for Evaluation: (a) Process, (b) Outcomes; and (c) Learning. These are provided in 
Table 5.  

It is acknowledged that the drafting of monitoring questions for Outcomes might be somewhat 
premature for a project duration of 30 weeks (i.e. Outputs might not necessarily translate in 
Outcomes and Impact over such a short period of time). However, the monitoring questions have 
been framed in such a way that they are applicable to Phase 1 of the project. In addition, the 
intention is to focus on the planning required to address critical process and other elements that 
need to be in place to obtain the required impact (i.e. the impact pathway) by paying attention to 
outputs and outcomes required for reaching certain impacts. 
 
No monitoring questions have been proposed for the following two Focus Areas for Evaluation: (a) 
Investment and (b) What Next. It is believed that these questions should rather be addressed in 
Phase 2. This said, cost-effectivity has to a limited extent been addressed under Process. 
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TABLE 4: Evaluation Questions for the Monitoring & Evaluation Plan 

Focus of 

Evaluation
Evaluation questions

How well was the project designed and implemented (i.e. its quality)

To what extent did the engagement method encourage stakeholders to take part in the project?

To what extent did the project meet the overall needs and priorities of the stakeholders (i.e., ReCAP PMU 

and AfCAP Partner Countries)?

How valuable are the outcomes to ReCAP/AfCAP and to regional stakeholders (e.g. AfCAP Partner 

Countries)?

To what extent has the project led to long-term behaviour change?

To what extent did the training workshops lead to increased support for action to tackle climate change?

What worked and what did not?

What were the unintended consequences?

Was the project cost-effective?

Was there another alternative that may have represented a better investment?

Can the project be scaled up?

Can the project be replicated elsewhere?

Is the change self-sustaining or does it require continued intervention?

PROCESS

OUTCOME

(Phase 1)

LEARNING

INVESTMENT

WHAT NEXT?
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TABLE 5: Monitoring Questions for the Monitoring & Evaluation Plan 

Focus of 

Evaluation

Evaluation questions Monitoring questions Indicator Data 

source/method

Responsibility Timeframe

Does the programme logic (i.e. sequence of Work Packages and 

activities/tasks) result in the achievement of the planned outputs and 

outcomes? 

Milestone deliverables Monthly Progress Reports Project Leader Monthly

How will progress be monitored? Progress against Gantt chart Project meetings and 

timesheets

All Team Members Bi-weekly

How will project expenditures be managed? Actual expenditure versus 

budget

Actual costs incurred Project Leader and 

financial administrators

Bi-weekly, but 

monthly reporting

How will quality of all project documentation be managed? Feedback from ReCAP 

(external peer review)

Internal peer review of all 

outputs

Project Leader and CSIR 

internal processes

Continuously

Will all key experts and researchers be available for project delivery? Confirmation letters Each individual Team Member Project Leader At project initiation

How will all knowledge created during the course of the project be 

protected?

Back-up of all electronic 

documents

CSIR Document Management 

System

Project Leader & all team 

members

Continuously

Have all relevant stakeholders been identified inside AfCAP Partner 

Countries?

Stakeholder feedback Information scan All Team Members and 

ReCAP PMU

At Inception Phase, 

followed by regular 

Have all relevant stakeholders been identified outside AfCAP Partner 

Countries (e.g. ARTReF members, regional bodies)?

Stakeholder feedback Information scan All Team Members and 

ReCAP PMU

At Inception Phase, 

followed by regular 

Will the Project's website reach the expected audience (inclusive of 

information sharing and Newsletters)?

Number of website hits 

categorised by country

Website activity reports CSIR ICT Monthly

What volume of feedback communication messages were issued and 

picked up by media or put into the public domain?

No. of media releases Media monitoring Media / comms 

organisation / ReCAP

Monthly

Has the questionnaire been designed optimally to elicit responses from 

all targeted stakeholders?

Number of responses 

categorised by country

Questionnaire Project Team & CSIR 

Ethics Committee

Month 2/3

Are the key stakeholders in the three identified AfCAP Partner 

Countries committed to engage in the project?

Positive responses Correspondence followed by 

meetings

Project Leader & ReCAP 

PMU

Month 3/4

Have (at least) two researchers in each country been identified to 

complement the Project team, and have they been incorporated in the 

Project Team?

Number of researchers per 

country

Nominations by countries Project Leader Month 3/4

Have targeted regions/districts within each of the three country been 

identified?

Identified region/district 

within each country

AfCAP National Steering 

Committees (or equivalent)

Project Team Month 3/4

Have consultations been held with regional/district stakeholders to 

identify potential sites for the demonstration sections?

Agreement on identified 

sites

Regional/district 

administrators/eng.

Project Team Month 5/6

Has the questionnaire been developed optimally to capture all 

relevant information from communities on impact of weather events 

on access roads?

Number of responses 

received based on 

community interactions

Report on survey results Project Team & CSIR 

Ethics Committee

Month 5/6

Have adequate processes been deployed to attract stakeholders to 

the Training Workshops and to optimise their participation in the 

workshops?

- Number of attendees in 

each country (target: 100 

per workshop)

- Participatory course and 

responses from participants

- Attendance registers and 

Training Workshop reports

- Workshop programme and 

evaluation reports

Knowledge Dissemination 

/ Capacity Building Key 

Expert

Month 5 to 7

Has agreement been reached to hold an ARTReF Seminar on the 

impacts of Climate Change on rural accessibility?

Acceptance/Rejection Consultation at ARTReF 

General Assembly meeting

Project Leader (ARTReF 

Secretariat)

March 2016

PROCESS

How well was the project designed and 

implemented (i.e. its quality)

To what extent did the engagement method 

encourage stakeholders to take part in the 

project?
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Have the constraints and needs of the stakeholders in the AfCAP 

Partner Countries been probed adequately?

No. of responses received Questionnaire for AfCAP 

Partner Countries

Project Team Month 2

Are the particular country needs and priorities, as well as common 

regional needs and priorities, well understood?

- Synthesis report

- Stakeholder feedback

- Assessment and 

consolidation of 

questionnaire responses & 

follow-up actions

- Engagements with 3 selected 

countries

Project Team - Month 3

- Months 3/4

Have the needs and priorities of stakeholders been considered in the 

Work Packages and activities/tasks?

Monthly Progress Reports Regular review of scope of 

tasks/activities to ensure 

alignment

Project Leader Monthly

Is there a process in place to approve project outputs, verifying 

whether they are in line with overall needs and priorities of 

stakeholders?

Approval of all Milestone 

deliverables and monthly 

reports

Review of outputs by ReCAP 

and, where appropriate, 

national stakeholders

ReCAP Milestones

Are the main project outputs such that they create a greater 

awareness of the impacts of climate change on rural road networks 

and rural accessibility?

Stakeholder feedback Climate Threats Review 

report & workshop evaluation 

report

Project Team Month 3 & Month 7

Are the main project outputs such that they provide guidance to 

stakeholders on how to address climate change impacts on rural road 

networks and rural accessibility?

Stakeholder feedback Climate Change Adaptation 

Options report/guideline & 

workshop evaluation report

Project Team Month 5/6 & Month 7

What other measures for sensitising stakeholders and providing 

guidance have been deployed? 

Stakeholder feedback Stakeholder meetings, 

website, newsletters, 

questionnaires, training 

Workshops, seminar

Project Team Over duration of 

Phase 1

Have the demonstration programmes, inclusive of the proposed 

engineering and non-engineering adaptation options and preliminary 

designs, for each of the three countries been accepted?

Final approval AfCAP National Steering 

Committees (or equivalent) 

and ReCAP PMU

Project Team Month 6/7

To what extent has the project led to long-

term behaviour change?

Have potential changes in national policy (e.g. budget allocation, asset 

management, network planning, review of standards, environmental 

protection, procurement, land use management, etc.) been identified 

and prioritised?

No. of (potential) policy 

changes by country (for 3 

countries)

AfCAP National Steering 

Committees (or equivalent)

Project Team Months 4 to 7

To what extent did the training workshops 

lead to increased support for action to tackle 

climate change?

Have the training workshops managed to engage stakeholders to take 

action to tackle climate change?

Responses from participants Workshop evaluation reports Knowledge Dissemination 

/ Capacity Building Key 

Expert

Month 7

Was the project well structured, well planned and adequately 

resourced?

Monthly and Final Reports Retrospective analysis Project Leader Monthly

Were the processes deployed for  interaction with stakeholders 

effective and efficient?

Monthly and Final Reports Retrospective analysis Project Leader Monthly

Where deficiencies and deviations when first identified reported  and 

acted upon in an efficient and effective manner?

Monthly and Final Reports Retrospective analysis Project Leader Monthly

What were the unintended consequences?

Have interactions with national stakeholders resulted in scope changes 

(significantly) impacting on the consummation of project resources?

Minutes of stakeholder 

meetings (e.g. AfCAP 

National Steering 

Committees)

Meetings with stakeholders 

(e.g. AfCAP National Steering 

Committees)

Project Leader and ReCAP 

PMU

OUTCOME

(Phase 1)

LEARNING

To what extent did the project meet the 

overall needs and priorities of the 

stakeholders (i.e., ReCAP PMU and AfCAP 

Partner Countries)?

How valuable are the outcomes to 

ReCAP/AfCAP and to regional stakeholders 

(e.g. AfCAP Partner Countries)?

What worked and what did not?

 
 



Climate Adaptation: Risk Management and Resilience Optimisation for Vulnerable Road Access in Africa: Inception Report 

59 | P a g e  

 

10. Risks 

The two major risks to the success of this project are whether the required participation and data 
can be obtained from the Partner Countries. In order to mitigate these risks, a great deal of effort 
will go into the identification and communication with the Partner Countries. If the Partner 
Countries can be selected based on their ability to participate and supply the necessary data, some 
of the risks could be avoided.  

Close monitoring of progress, specifically in relation to obtaining the required engagement and data 
at the required periods within the project, would help to ensure that any delays can be swiftly 
communicated and addressed.  

The main risk to the successful completion of the project is the availability of Key Experts. Since they 
have signed an agreement to be available for the project, contractual commitment has been 
obtained.  Furthermore, the CSIR, as a large scientific organisation, has both the necessary support 
staff for administration, information management and financial controls as well as research staff in 
various domains who can be incorporated into specific parts of the project work if additional 
resources are required. 

The Risk Profile is provided in Annex E. The probability and impact of occurrence for each identified 
risk will be assessed on a continuous basis by the Project Leader, with input from the Project Team, 
using the following approach:  

Probability: 

 High: Greater than 70% probability of occurrence 

 Medium: Between 30% and 70% probability of occurrence 

 Low: Below 30% probability of occurrence 

Impact: 

 High: Risk that has the potential to greatly impact project cost, project schedule or 
performance 

 Medium: Risk that has the potential to slightly impact project cost, project schedule or 
performance 

 Low: Risk that has relatively little impact on cost, schedule or performance 

 
 

Low Medium High

High M H H

Medium L M H

Low L L M

Impact

Probability
RISK LEVEL
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Annex A: Contribution to ReCAP Log Frame 
An initial assessment has been made of the estimated contribution of the project to the ReCAP Log Frame indicators. This assessment is summarized in the 
following Table over the period of the project. Indicators forming the basis for calculation and recording are contained below. Phase 1 review period is April 
to October/November 2016 and covers Milestone 1. The Phase 2 option of a further 70 weeks takes the end of project target date to April 2018, covering 
Milestone 2, and is speculative at this stage. Milestone 3 assumptions are based on a project extension.  
 

Intervention Logic Indicator Source of 

Verification 

Baseline 

(Date) 

Milestone 

1 - 31 July 

2016 

Milestone 2 

31 July 2017 

Milestone 3  

31 July 2018 

End of 

Project 

Target 

(Date) 

Assumptions 

Outcome: 

Sustained increase in 
evidence base for 
more cost effective 
and reliable low 
volume rural road 
and transport 
services, promoted 
and influencing policy 
and practice in Africa 
and Asia 

1.  SUSTAINABILITY: Partner 
Government and other financiers co-
funding research with ReCAP. 

Contributions in kind (K) relates to 
3No demonstration sites, staff time 
and research programme and Core 
Contributions (C) 

 

   

K=£1,000 

 

C= £0 

 

K=£20,000 

 

C=£200,000 

 

K=£30,000 

 

C=£10,000,000 

 Two staff months for participating 

countries.  

 

Climate fund contributions from 

DFID and AfDB. Assumes Tanzania 

one of demonstration countries 

using existing DFID climate fund 

allocation 

2. Concrete examples of change 
(applied or formally adopted), 
influenced by ReCAP research that 
will be allied to #km of road in focus 
countries. 

   

0 km 

 

1,000 km 

 

20,000km 

 Improved access through targeted 

interventions on network of 11 

countries 

3. Number of citations in academic 
articles of ReCAP peer reviewed 
articles and/or working papers, 
conference papers etc.  

   

0 

 

5 

 

15 

 Journal article and peer-reviewed 

paper at regional conference (e.g. 

Ghana), followed by several key 

conferences events 
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Intervention Logic Indicator Source of 

Verification 

Baseline 

(Date) 

Milestone 

1 - 31 July 

2016 

Milestone 2 

31 July 2017 

Milestone 3  

31 July 2018 

End of 

Project 

Target 

(Date) 

Assumptions 

Output 1: 

RESEARCH and 
UPTAKE:  Generation, 
validation and 
updating of evidence 
for effective policies 
and practices to 
achieve safe, all-
season, climate-
resilient, equitable 
and affordable LVRR 
and transport services 
in African and Asian 
countries. 

 

(Low Volume Rural 
Roads : LVRR / TS – 
Transport Services) 

 

 1.1 LVRR:  Number of peer reviewed 
papers generated from ReCAP 
supported or related LVRR research 
projects made available in open 
access format. 

   

0 

 

2 

 

5 

  

Venues to  be determined 

1.2. TS: Number of peer reviewed 
papers generated from ReCAP 
supported or related LVRR research 
projects made available in open 
access format. 

   

0 

 

1 

 

3 

  

Based on climate effects on 

transport sub-regionally 

1.3 Engineering Research: National 
policies, manuals, guidelines and/or 
research outputs that have been fully 
incorporated into 
Government/Ministerial 
requirements, specifications and 
recommended good practice as a 
result of ReCAP engineering research 
(including climate change adaptation 
and AfCAP and AsCAP adaptations).   

To include introduction of new 
policies and modification to existing 
policies. 

   

 

0 

 

 

3 

 

 

9 

  

Refers to policy and guidelines 

Targeting all AFCAP partner 

countries with 3 in Phase 2 

1.4 TRANSPORT SERVICES Research: 
National policies, regulations and/or 
practices for rural transport services 
modified or introduced as a result of 
ReCAP research to include 
introduction of new policies and 
modification to existing policies. 
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Intervention Logic Indicator Source of 

Verification 

Baseline 

(Date) 

Milestone 

1 - 31 July 

2016 

Milestone 2 

31 July 2017 

Milestone 3  

31 July 2018 

End of 

Project 

Target 

(Date) 

Assumptions 

1.6. LVRR and TS information 
generated for dissemination, and 
disseminated, that is not peer 
reviewed.  Total to include research 
papers, final research reports, 
workshop reports, manuals and 
guidelines. 

   

 

4 

 

 

 

14 

 

 

 

24 

 Inception Report 

Monthly Reports 

Briefing Document 

Guideline document 

Final report Phase 1 and 2 

Output 2: 

CAPACITY BUILDING: 
The building of 
sustainable capacity 
to carry out research 
on low volume rural 
roads, and rural 
transport services in 
African countries. 

2.1. African / Asian experts or 
institutions taking lead roles in ReCAP 
Research Projects.  

 

   

12 

 

12 

 

16 

  

Project Team 

Country Counterpart Team 

2.3. Research projects with female 
researcher inputs at senior technical 
level. 

   

4 

 

4 

 

6 

  

Project Team 

Country Counterpart Team 

Output 3: 

KNOWLEDGE:  
Generated evidence 
base of LVRR and TS 
knowledge widely 
disseminated easily 
accessible by policy 
makers and 
practitioners 
(including education 
and training 
institutions). 

3.2. ReCAP generated knowledge 
presented and discussed at high level 
international development debates 
and conferences 

   

1 

 

3 

 

5 

 Sub-Saharan regional and national 

authorities 

3.3.ReCAP generated knowledge 
disseminated through significant 
workshops and dedicated training, 
virtually or physically, that are rated 
by participants as effective. 

   

3 

 

6 

 

11 

 Phase 1: 3 countries 

Phase 2: 11 countries 

International, participation, 
multiple stakeholder 
groups, multi-topic, multi-
country, regional, or local.  
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Annex B: Proposed Briefing Note 

 

Climate Adaptation: Risk Management and Resilience 
Optimisation for Vulnerable Road Access in Africa 
AfCAP Project GEN2014C 

 
Briefing Note No. 1 (May 2016, prepared by the Council for Scientific and Industrial Research 

(CSIR), Paige-Green Consulting (Pty) Ltd and St Helens Consulting Ltd Consortium) 

Introduction to the Programme and Beneficiaries   

AfCAP is a research programme, funded by UK Aid, with the aim of promoting safe and sustainable 
transport for rural communities in Africa. The AfCAP partnership supports knowledge sharing 
between participating countries in order to enhance the uptake of low cost, proven solutions for 
rural access that maximise the use of local resources. AfCAP is brought together with the Asia 
Community Access Partnership (AsCAP) under the Research for Community Access Partnership 
(ReCAP), managed by Cardno Emerging Markets (UK) Ltd. AfCAP current participating countries are: 
the Democratic Republic of Congo, Ethiopia, Ghana, Kenya, Malawi, Mozambique, Sierra Leone, 
South Sudan, Tanzania, Uganda and Zambia.  

The Scale of the Challenge 

The African continent is facing a potential direct liability of US $184 billion to repair and maintain 
existing roads damaged from temperature and precipitation changes directly related to projected 
climate change through this Century.  The liability does not include costs associated with impacts to 
critically-needed new roads, nor does it include indirect socio-economic effects generated from 
dislocated communities and from loss of rural access. 

The African Union believes climate change constitutes a major threat to the continent’s 
development, and has major implications and impacts on African economies. To this end it is 
working with African Heads of State and Government, African Parliamentarians and the principals of 
the four pan-African institutions namely: the African Union Commission, (AUC); the African 
Development Bank, (AfDB); the NEPAD Planning and Coordinating Agency (NPCA); and the United 
Nations Economic Commission for Africa (UNECA) to address the problem. The UK’s Humanitarian 
and Emergency Response Review estimates that globally 375 million people each year are affected 
by climate-related disasters and recommended that DFID should (as are other donors) integrate the 
threat from climate change, and other potential hazards, into disaster risk reduction. In many African 
countries, limited or non-existent funds for adaptation are severely challenging these countries. 

There is clear evidence that climate change has already affected the magnitude and frequency of 
some climate extremes. Particularly vulnerable AfCAP participating countries are Ethiopia, Kenya, 
Mozambique, South Sudan, Tanzania, and Uganda; however, all African countries are affected. 
Research and Development is needed to identify the threats that are posed by climate change, to 
develop adaptation approaches to the predicted changes, to incorporate changes into mid-range 
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and long-term development plans, and to secure funding for the proposed and necessary 
adaptation.   

 

 
Bridge washout, Ghana (Courtesy: St Helens Consulting) 

 

Climate Projections 

The study has already drawn attention to alarming projections coming out of CSIR’s climate 
modelling. A key finding from projections of future climate change over Africa is the projected rapid 
rise in surface temperatures over southern Africa and also over subtropical North Africa (Engelbrecht 
et al., 2015). Temperatures over subtropical Africa are projected to rise at about twice the global 
rate of temperature increase.  The importance of this result becomes clear if interpreted in terms of 
the Long Term Global Goal of the United Nations Framework Convention on Climate Change 
(UNFCC) – which is to keep the increase in global surface temperature below the 2 °C threshold. 
Even if the global climate negotiations are successful, the southern African interior may still 
experience temperature increases in the order of 3 to 4 °C during the 21st century. Even more 
concerning, is that temperature increases for the case of low mitigation may exceed 6° C in the 
subtropics (towards the end of the 21st century).  

The impacts of such drastic temperature increases will be felt not only through the increase in 
average temperature, but also through extreme temperature events such as heat waves. The 
southern African region is likely to become generally drier under climate change, whilst East Africa is  
predicted to become generally wetter (Christensen et al., 2007; Niang et al., 2015). Projections of 
decreasing rainfall totals are also robust across the Mediterranean coast of North Africa, but over 
West Africa and the Sahel more uncertainty surrounds the projections (that is, climate models 
project a mixed signal of increasing and decreasing rainfall totals). 

The main projected changes are presented below for a number of African countries (mostly AfCAP 
participating countries).  Towards this end, Figure 1 provides the projected changes across a range of 
downscaling’s for maximum temperature (left) and extreme rainfall events (right), for the period 



Climate Adaptation: Risk Management and Resilience Optimisation for Vulnerable Road Access in Africa: Inception Report 

67 | P a g e  

 

2071-2100 relative to 1961-1990 under low mitigation. Here an extreme rainfall event is defined as 
20 mm of rain occurring within 24 hours over an area of 0.5 degrees longitude by 0.5 degrees 
latitude (about 2500 km2).  

Similarly, Figure 2 provides the projected changes across a range of downscaling’s for rainfall (left) 
and average value of the Keetch-Byram drought index (right), for the period 2071-2100 relative to 
1961-1990 under low mitigation. 

Headlines include: 

 Temperatures over subtropical Africa are projected to rise at about twice the global rate of 

temperature increase.   

 Best case scenario for climate mitigation still creates temperature increases in the order of 3 

to 4°C during the 21st century. Even more concerning, is that temperature increases for the 

case of low mitigation may exceed 6°C in the subtropics. Drought periods will increase 

significantly. 

 Extreme rainfall events, in both severity and frequency, will significantly increase the 

number of damaging flash-flooding events, particularly in Eastern Africa. In affected areas 

road infrastructure will be vulnerable. 

 Databases and modelling techniques exist that can  provide forecasts at both national and 

sub-national levels.  These can be used to plan and design mitigation measures. 

Addressing Climate Adaptation 

In order to help address this significant threat to Africa’s development, AfCAP has commissioned a 
major programme, starting in April 2016, with a Consortium comprising the CSIR (South Africa’s 
Council for Scientific and Industrial Research), Paige-Green Consulting (Pty) Ltd and St Helens 
Consulting Ltd, to produce regional guidance on the development of climate-resilient rural access in 
Africa through research and knowledge sharing within and between participating countries. The 
output will assist the development of a climate-resilient road network that reaches fully into and 
between rural communities. 

Research is needed into appropriate and economic methodologies for vulnerability and risk 
assessments; prioritisation of adaptation interventions; and optimisation of asset resilience in the 
context of rural access. In addition, evidence of cost, economic and social benefit links to rural 
communities arising from more resilient rural access is required to support wider policy adoption 
across Africa.  

 
Culvert overtopping, Tanzania (Courtesy: St Helens Consulting) 
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FIGURE 1: Projected changes in maximum temperature (°C, left) and extreme rainfall events 
(number of events per grid box per year, right) for the period 2071-2100 relative to 1961-1990, for 
the case of a low mitigation future. The 10th, 50th and 90th percentiles of the projected changes from 
an ensemble of regional projections are shown (courtesy CSIR). 



Climate Adaptation: Risk Management and Resilience Optimisation for Vulnerable Road Access in Africa: Inception Report 

69 | P a g e  

 

 
FIGURE 2: Projected changes in rainfall (mm, left) and the average value of the Keetch-Byram 
drought index (right) for the period 2071-2100 relative to 1961-1990, for the case of a low mitigation 
future. The 10th, 50th and 90th percentiles of the projected changes from an ensemble of regional 
projections are shown (courtesy CSIR). 
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Programme Objectives 

The most immediate impact is likely to be from extreme climate events such as droughts, floods, 
storms and cyclones. The ultimate goal of the project is to build enduring capacity in AfCAP 
participating countries to deal with the impacts of weather variability and climate change on 
vulnerable rural access in a sustainable manner, from policy to practical levels. This is particularly the 
case for those countries that are most vulnerable to such effects and where adaptive capacity is low, 
often being hindered by financial, technical and other constraints.   

There are two prime objectives: 

 Objective A:  To identify, characterise and demonstrate appropriate engineering and non-

engineering adaptation procedures that may be implemented to strengthen the long-term 

resilience of rural access.  

It consists of five Work Packages in order to develop and implement a climate change 

adaptation plan, these being: 

o Assessment of current climate trends and future projections for the geographical region;  
identification of climate change effects and trends that would impact on rural 
accessibility and low-volume access roads; and quantification/qualification of their 
degree of uncertainty.  

o Undertake a climate vulnerability assessment (current and future) of road pavements 
within the geographic region.  

o Development of adaptation action plans through a risk appraisal to categorise the 
nature of risk associated with each vulnerability followed by the identification, 
assessment and prioritisation of available options to respond to the attendant risks.  

o Implementation of adaptation action plans.  
o Monitoring and evaluation of the interventions on an ongoing basis with regular review 

and modification of the plans at predefined intervals.  
 

 Objective B: To build capacity and disseminate knowledge. 

Phase 1 of the project will concentrate on awareness and knowledge building, and Phase 2 
on dissemination, capacity building and uptake. In practice, this component of knowledge 
generation, dissemination, training and capacity building will be active throughout the full 
duration of the project but will evolve through several stages. Training and capacity building 
will be important for: 
o Understanding the challenges; 
o Participation and knowledge sharing/exchange; 
o Agreeing a methodology and programme for implementation climate adaptation; 
o Developing physical and social resilience; 
o Disseminating knowledge and experience. 

The overarching objective of the communications activities under the projects is to enhance 
the project’s reach, to increase the involvement of targeted stakeholders and to optimise 
the research, capacity building and knowledge management efforts.  

The Project Team will engage meaningfully, from project inception onwards, with relevant 
partner-country Road and Transport Ministries, Departments and Agencies/Authorities in a 
knowledge dissemination and capacity building programme based on the outputs from the 
research. Capacity building will include a wide range of targets from central government 
agencies to village groups. Specific attention will be paid to National Road Fund Boards, 
Scientific Ministries and Environment Agencies, with the cooperation and buy-in of the road 
authorities. 
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One of the tools that will be used for knowledge dissemination is the ReCAP website. Regular 
Briefing Notes will be produced during the course of the 30 weeks for Phase 1 of the project in order 
to share information (and progress) with the community at large, inclusive of AfCAP participating 
countries.   

The Project Team will ensure that there is a focus on uptake and subsequent embedment of 
outcomes. This will be aimed at a range of levels from informing national policies, through regional 
and district planning, down to practical guidance on adaptation delivery at rural road level. 

National Climate Officers will be contacted to act as points of reference, centres of knowledge and 
activity coordinators. These are likely to be based in National Research Centres or relevant 
Ministries, Departments and/or Agencies.  

Following the selection and confirmation of the three AfCAP participating countries for undertaking 
demonstration programmes, two counterpart researchers from each Country will be integrated in 
the team and will participate in all in-country activities, inclusive of all engagements with central 
government agencies to village groups, and especially all site visits to be undertaken in the identified 
region. It is expected that, through interactions with the team and involvement in all in-country 
activities, that all pertinent knowledge on all aspects of this study will be transferred to the 
counterpart researchers.   

Specific Work Packages 

PHASE 1 (Research and Knowledge Sharing) - Year 1   
The sub-activities which link with each deliverable include:   

 Inception Period (two month) during which contacts will be established with African Road 

and Transport Ministries, Departments and/or Authorities/Agencies in order to familiarise 

with the project and to engage on its scope and depth;  

 Establishment of a knowledge-exchange network (e.g. web-based) between researchers and 

Ministries, Departments and/or Authorities/Agencies (two months); innovative aspects 

could include how to assess and manage current maintenance backlogs already caused by 

extreme climate effects; 

 Undertaking the research (five months); noting the absolute necessity not to re-invent work 

already done; 

 Definition of the research implementation programme (two months); encompassing but not 

limited to: new technologies and innovation, new approaches to community and gender 

access, reducing impacts to social development, creating more resilient structures and 

pavements, guidance for improved emergency response and rehabilitation of failures;  

 Partner workshop to consider the work to date and to approve the general thrust of the 

work to be done; and 

 Dissemination of potential options for climate adaptation and resilience strategies (one 

month).    

PHASE 2 (Option Testing) - Year 2    
The sub-activities would include:   

 Testing of potential climate adaptation and resilience strategies through the construction of 

demonstration sections;  

 Dissemination period during which there would be several workshops involving Ministries, 

Departments and/or Agencies in all beneficiary countries;  

 Arrangements for ongoing knowledge-exchange and handover; and  

 Draft and Final Reporting.   
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Deliverables  
 Knowledge-Exchange Network (after four months from award);  

 Potential climate adaptation and resilience strategies (after five months from award);  

 Programme for implementation of research (after seven months from award);   

 Testing Outcomes (after six months in Year 2); and  

 Dissemination (throughout the programme, but especially during Phase 2). 

Interest and Participation 
We wish to establish a database of those interested in this programme. There are several levels of 
involvement anticipated from Inception contact database through to Knowledge Exchange Network: 

 General interest 

 Officer in relevant Ministry, Department or Authority/Agency 

 Researcher 

 National Expert 

We will shortly establish a domain for Climate Adaptation on the ReCAP website. This will enable 
you to register your contact details and to participate in the knowledge exchange programme.  
 
In the meantime, you are most welcome to contact Benoît Verhaeghe at bverhaeg@csir.co.za to 
obtain further information on this programme. 
 
 

Disclaimer: 

The views expressed in this Briefing Note are those of the authors only and do not necessarily reflect 

the views of ReCAP or Cardno Emerging Markets (UK) Ltd, for whom the Briefing Note was prepared. 

 

 

 
  

mailto:bverhaeg@csir.co.za
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Annex C: Updated Workplan 
 
 

WORK 

PACKAGE
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Inception Phase & Management

1 Project Initiation meetings

2 Program and workplan development

3 Inception workshop

4 Project inception report

5 Progress Reports

6 Contract completion report

Timeframe in weeks

TASKS
IN

C
EP

TI
O

N
 P

H
A

SE
 

A
N

D
 M

A
N

A
G

EM
EN

T
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WORK 

PACKAGE
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Observed Climate Variability

A.1.1 Characterisation of present-day climate variability

A.1.2 Present-day frequency of occurrence of extreme events

A.1.3 Annual and seasonal average rainfall and temperature trends in recent decades

A.1.4 Extremes of rainfall and temperature trends in recent decades

A.1.5 Capture & analyse local data from historical records or anecdotally from local communities

A.2.1 Range of large-scale projected African climate futures

A.2.2 Changes in range of extreme events relevant to road infrastructure (AfCAP areas of 

interest)A.2.3 8km resolution projected changes in rainfall rates, extreme rainfall events & run-off

A.3.1 Select & confirm partner countries & review climate threats and vulnerabilities >>> >>>

A.3.2 Climate Threats Review report

A.3.3 Create indices & frameworks for assessing exposure and vulnerability

A.3.4 Applying and testing indices and frameworks

A.3.5 Academic journal paper submitted

A.4.1 Review current status 

A.4.2 Develop questionnaire

A.4.3 Apply and consolidate answers

A.4.4 Engagement with key stakeholders in selected AFCAP countries

- Country A

- Country B

- Country C

A.4.5 Climate Resilience Adaptation Options report

A.4.6 Peer-reviewed conference paper submitted

A.5.1 Engagement with key stakeholders to identify and agree on area of interest

- Country A

- Country B

- Country C

A.5.2 Engagement with stakeholders in country regions to identify and confirm project sites

- Country Region A

- Country Region B

- Country Region C

A.5.3 Community engagements & road investigations (vulnerability assessments)

- Country Region A

- Country Region B

- Country Region C

A.5.4 Design of Demonstration Programmes

A.5.5 Drafting of project reports, review by AfCAP PMU and Steering Committee & finalise

A.5.6 Recommendations for Phase 2 report

WP 

A.1

WP 

A.2

WP 

A.5

Timeframe in weeks

Climate Change Projections

Establishment of Demonstration Programme

WP 

A.3

WP 

A.4

TASKS

O
B

JE
C

TI
V

E 
A

. C
LI

M
A

TE
 T

R
EN

D
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 V
U
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A
B
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Y 
A

N
D
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D

A
P
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O
N

Risk Assessment Methodology and Vulnerability Indices

Engineering and Non-Engineering Adaptation Measures
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WORK 

PACKAGE
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

B.1.1 Discussions with ReCAP Knowledge Management & Communications PMU

B.1.2 Develop and populate website with information

B.1.3 Establish user group and discussion forum

B.1.4 Produce and publish newsletters (subject to peer-review)

B.2.1 Produce training material on current/future climate threats

B.2.2 Produce training material on engineering and non-engineering adaptation options 

B.2.3 Produce training material on selection criteria frameworks

B.3.1 Organise training workshops in three selected AfCAP Partner Countries >>> >>>

B.3.2 Hold 2-day training workshops (inclusive of regional participation by Partner Countries)

- Country A (Thursday-Friday)

- Country B (Monday-Tuesday)

- Country C (Thursday-Friday)

B.3.3 Workshop summary reports 

B.4.1 Organise seminar (through ARTReF) with discussion for a on pertinent issues

B.4.2 Hold seminar, and produce and circulate summary

Timeframe in weeks

Development of training material

Training Workshops

Regional Seminar

WP 

B.1

WP 

B.2

WP 

B.3

WP 

B.4

TASKS

O
b

je
ct
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e 

B
: C

A
P

A
C
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Y 
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A
N
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T 

O
F 

A
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P
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A
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O
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N
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Establishment of website/portal for interaction with AFCAP Partner Countries
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Annex D: Deployment of Resources against Tasks 
 

WORK 

PACKAGE
Days Days Days Days Days Days Days

Inception Phase & Management

1 Project Initiation meetings 2.00 2.00 0.50 2.00

2 Program and workplan development 1.00 1.00 0.50 1.00

3 Inception workshop 1.00 1.00 0.50 1.00

4 Project inception report 1.00 1.00 0.50 1.00

5 Progress Reports 7.00 2.00

6 Contract completion report 3.00 1.00 2.00

Observed Climate Variability

A.1.1 Characterisation of present-day climate variability 0.25 2.00

A.1.2 Present-day frequency of occurrence of extreme events 0.25 2.00

A.1.3 Annual and seasonal average rainfall and temperature trends in recent decades 0.25 2.00

A.1.4 Extremes of rainfall and temperature trends in recent decades 0.25 2.00

A.1.5 Capture & analyse local data from historical records or anecdotally from local communities 0.25 1.00 1.00 1.00

A.2.1 Range of large-scale projected African climate futures 0.25 3.00

A.2.2 Changes in range of extreme events relevant to road infrastructure (AfCAP areas of 

interest)
0.25 3.00

A.2.3 8km resolution projected changes in rainfall rates, extreme rainfall events & run-off 0.25 6.00

A.3.1 Select & confirm partner countries & review climate threats and vulnerabilities 2.00 2.00 6.00 3.00 4.00

A.3.2 Climate Threats Review report 1.00 1.00 2.00 1.00 3.00 2.00 3.00

A.3.3 Create indices & frameworks for assessing exposure and vulnerability 2.00 5.00 6.00 10.00

A.3.4 Applying and testing indices and frameworks 2.00 4.00 1.00 4.00

A.3.5 Academic journal paper submitted 0.50 2.00 2.00 2.00

A.4.1 Review current status 10.00 15.00

A.4.2 Develop questionnaire 2.00 3.00 1.00

A.4.3 Apply and consolidate answers 1.00 3.00

A.4.4 Engagement with key stakeholders in selected AFCAP countries

- Country A 3.00 3.00 1.00 3.00

- Country B 3.00 3.00 1.00 3.00

- Country C 3.00 3.00 1.00 3.00

A.4.5 Climate Resilience Adaptation Options report 5.00 4.00 2.00

A.4.6 Peer-reviewed conference paper submitted 1.00 2.00

A.5.1 Engagement with key stakeholders to identify and agree on area of interest

- Country A A.4.4 A.4.4

- Country B A.4.4 A.4.4

- Country C A.4.4 A.4.4

A.5.2 Engagement with stakeholders in country regions to identify and confirm project sites

- Country Region A 2.00 2.00 2.00

- Country Region B 2.00 2.00 2.00

- Country Region C 2.00 2.00 2.00

A.5.3 Community engagements & road investigations (vulnerability assessments)

- Country Region A 5.00 5.00 5.00

- Country Region B 5.00 5.00 5.00

- Country Region C 5.00 5.00 5.00

A.5.4 Design of Demonstration Programmes 12.00 5.00 5.00 3.00

A.5.5 Drafting of project reports, review by AfCAP PMU and Steering Committee & finalise 3.50 2.00

A.5.6 Recommendations for Phase 2 report 5.00 4.00

TASKS
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Risk Assessment Methodology and Vulnerability Indices

Engineering and Non-Engineering Adaptation Measures

EVH SM

WP 

A.1

WP 

A.2

HR INPUTS

WP 

A.5

BV PPG FE MH ALR

Climate Change Projections

Establishment of Demonstration Programme

WP 

A.3

WP 

A.4
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WORK 

PACKAGE
Days Days Days Days Days Days Days

B.1.1 Discussions with ReCAP Knowledge Management & Communications PMU 0.50 1.00

B.1.2 Develop and populate website with information 0.50 2.00

B.1.3 Establish user group and discussion forum 0.50 0.00

B.1.4 Produce and publish newsletters (subject to peer-review) 2.00 1.00

B.2.1 Produce training material on current/future climate threats 0.50 3.00 3.00 1.00 1.00

B.2.2 Produce training material on engineering and non-engineering adaptation options 0.50 3.00 3.00

B.2.3 Produce training material on selection criteria frameworks 0.50 3.00 3.00 2.00

B.3.1 Organise training workshops in three selected AfCAP Partner Countries 0.50 0.50 2.00

B.3.2 Hold 2-day training workshops (inclusive of regional participation by Partner Countries)

- Country A (Thursday-Friday) 3.00 3.00 3.00 3.00

- Country B (Monday-Tuesday) 2.00 2.00 2.00 2.00

- Country C (Thursday-Friday) 3.00 3.00 3.00 3.00

B.3.3 Workshop summary reports 0.50 0.50 2.00

B.4.1 Organise seminar (through ARTReF) with discussion for a on pertinent issues 0.00 0.00

B.4.2 Hold seminar, and produce and circulate summary 0.00 0.00

TOTAL: 108.00 95.00 25.00 45.00 63.00 14.00 28.00
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Establishment of website/portal for interaction with AFCAP Partner Countries

Development of training material

Training Workshops

Regional Seminar

WP 

B.1

WP 

B.2

WP 

B.3

WP 

B.4

EVH SM

HR INPUTS

BV PPG FE MH ALR

 
 
 
 

In the above tables, the human resources allocated to Phase 1 of the project are: 

 Benoit Verhaeghe (BV) 

 Prof Philip Paige-Green (PPG) 

 Prof Francois Engelbrecht (FE) 

 Alize le Roux (ALR) 

 Elsona van Huyssteen (EVH) 

 Sibusisiwe Makhanya (SM) 
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Annex E: Risk Matrix 
RISK STATEMENT CONSEQUENCES IMPACT PROBABILITY RISK LEVEL ACTION PLANS

Failure to engage three countries
Significant impact on scope, and projected 

outcomes and impact of project
High Low Medium

Early engagement with countries once a shortlist 

has been established

Failure to engage stakeholders
No buy-in from stakeholders for actions and 

activities to be undertaken
High Low Medium

Early engagements with AfCAP National Steering 

Committees (or equivalent)

Risks at country level (environmental/political) Delays in implementation of project Medium Low Low

Select different country if problems are unlikely 

to be resolved within a short period of time 

(weeks)

Insufficient funding to trial three sites (Phase 2)

Fewer outcomes and reduced impact of 

ReCAP investment beyond the life of the 

project

High Low Medium
Identification and early engagement with other 

Development Partners

Insufficient funding for long-term Monitoring & 

Evaluation of demonstration sections

No long-term information on efficacy of 

proposed solutions: reduced impact
Medium Medium Medium

Early integration of Demonstration Sections in 

Asset Management system

Delays in implementation of demonstrators Delays in initiation of Phase 2 High Medium High
Early engagement with applicable road 

authorities (include in budgets)

Insufficient government funds to apply 

adaptation measures to make network more 

resilient (long-term impact)

Fewer outcomes and reduced impact of 

ReCAP investment beyond the life of the 

project

High Medium High

Development and prioritisation of engineering 

and non-engineering solutions in the most cost-

effective manner; policy changes

Inability to mobilise key experts & researchers Delay in initiation and execution of project Low Low Low All researchers to confirm their availability

Access to supercomputing resources at the 

CSIR Centre for High Performance Computing 

(due to upgrading to more powerful system)

Only impacts on high-resolution climate 

simulations (at 8km resolution - Task A.2.3)
Low Low Low

The upgraded facility should be back in action in 

early March. 

Delay in the delivery of high-resolution climate 

projections

All vulnerable and risk analyses, including 

the identification of candidate countries 

and regions within these countries, depend 

on climate projections

Low Medium Low

The CSIR has a comprehensive databank on 

climate projections for Africa which can be used 

for first level risk/vulnerability assessments and 

country selection.

Lack of quality records/data Poor basis for making the correct decisions Low Medium Low Use proxy data

Cancellation/postponement of stakeholder 

meetings
Impact on project timeline and deliverables High Medium High

Building of sufficient flexibility in the programme 

to accommodate changes in the meeting 

schedules. Fix meetings as early as possible.

Poor attendance at Training Workshops
Reduced impact of capacity building and 

skills transfer programme
Medium Medium Medium

Early engagements with stakeholders and 

mobilisation of counterpart researchers in three 

countries. Fix dates as early as possible.

COUNTRY/STAKEHOLDER RISKS

PROJECT EXECUTION RISKS
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