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Abstract
Africa is experiencing changes to the continent’s climate, which is causing widespread damage to road infrastructure
and its associated assets. Rural accessibility is being compromised in a number of countries and sub-regions as a result
of extreme weather events, with both direct and indirect adverse effects on livelihoods and associated socioeconomic development.
In order to help address this significant threat to Africa’s development, the Africa Community Access Partnership
(AfCAP), a research programme funded by UKAid, commissioned a project that started 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.
The study focused on: (a) demonstrating appropriate engineering and non-engineering adaptation procedures; (b)
sustainable enhancement in the capacity of three AfCAP partner countries to deal with the effects of climate on their
low-volume access roads; (c) sustainable enhancement in the capacity of additional AfCAP partner countries;
(d) uptake and embedment across AfCAP partner countries; and (e) recommendations for a possible Phase 3.
Phase 1 of the project was implemented from April 2016 to February 2017 (11 months) and Phase 2 was implemented
from May 2017 to September 2019 (29 months). This completion report reflects on the achievements of Phase 2 of
this project. It addresses the project outcomes with respect to (a) progress on the establishment of demonstration
sections in three priority countries, namely Mozambique, Ethiopia and Ghana; (b) reflects on the outcomes of the
workshops and training activities; (c) improvements to the Climate Adaptation Handbook, guidelines and manual, and
development of a quantified Vulnerability Index; (d) status of the Country Reports; (e) knowledge dissemination; and
(f) cost-benefit analysis for the AfCAP Climate Adaptation project.
Recommendations for a possible Phase 3 are also presented in this Completion Report for Phase 2. Phase 3 would
mainly focus on: (a) situational analyses, mapping of vulnerability to climate change, policy implications, embedment
of Stages 1 and 2 of Climate Adaptation Methodology, and drafting of Country Reports; (b) provision of training on
Stages 3 to 5 of the Climate Adaptation Methodology; and (c) assessment of uptake and embedment in AfCAP Lead
Countries involved in Phases 1 & 2.

Key words
Change Management, Climate Adaptation; Climate Change; Climate Impact; Climate Threat; Climate Vulnerability;
Rural Access; Resilience; Vulnerability.

Research for Community Access Partnership (ReCAP)
Safe and sustainable transport for rural communities
ReCAP is a research programme, funded by UK Aid, with the aim of promoting safe and sustainable transport for rural
communities in Africa and Asia. ReCAP comprises the Africa Community Access Partnership (AfCAP) and the Asia
Community Access Partnership (AsCAP). These partnerships support 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. The ReCAP programme is managed by Cardno Emerging Markets (UK) Ltd.
www.research4cap.org
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Glossary (based on the Intergovernmental Panel on Climate Change, IPCC, 2018)
Accessibility

The ease for population groups to reach or participate in service activities using a
transport network.

Adaptation

In human systems, the process of adjustment to actual or expected climate and its
effects, in order to moderate harm or exploit beneficial opportunities (i.e. actions
that reduce hazard, exposure and vulnerability). In natural systems, the process of
adjustment to actual climate and its effects; human intervention may facilitate
adjustment to expected climate and its effects.

Adaptive Capacity

The ability of systems, institutions, humans and other organisms to adjust to
potential damage, to take advantage of opportunities, or to respond to
consequences.

Adaptation Needs

The circumstances that arise when the anticipated risks or experienced impacts of
climate change require action to ensure the safety of populations and the security
of assets and resources, including ecosystems and their services.

Adaptation Options

The array of strategies and measures that are available and appropriate for
addressing adaptation. They include a wide range of actions that can be categorized
as structural, institutional, ecological or behavioural, amongst many others.

Build back better

An approach to post-disaster recovery that reduces vulnerability to future disasters
and builds community resilience to address physical, social, environmental, and
economic vulnerabilities and shocks

Capacity Building

The ability to enhance the strengths and attributes of, as well as the resources
available to, an individual community, society or organisation in response to
change.

Change Management

A collective term for all approaches to preparing and supporting individuals, teams,
and organisations in making organisational or institutional changes in order to
equip them to address and resolve new or recurring challenges impacting on them
and their stakeholders (e.g., impacts of climate variability and change on their
operations).

Climate Change

Climate change refers to a change in the state of the climate that can be identified
(e.g., by using statistical tests) by changes in the mean and/or the variability of its
properties and that persists for an extended period, typically decades or longer.
Climate change may be due to natural internal processes or external forcings such
as modulations of the solar cycles, volcanic eruptions and persistent anthropogenic
changes in the composition of the atmosphere or in land use.

Climate Variability

Climate variability refers to variations in the mean state and other statistics (such
as standard deviations, the occurrence of extremes, etc.) of the climate on all
spatial and temporal scales beyond that of individual weather events. Variability
may be due to natural internal processes within the climate system such as oceanatmosphere coupling (internal variability), or to variations in natural or
anthropogenic external forcing such as variations in solar output or changing
concentrations of greenhouse gasses (external variability).

Disaster

Severe alterations in the normal functioning of a community or a society due to
hazardous physical events interacting with vulnerable social conditions, leading to
widespread and adverse human, material, economic or environmental effects that
require immediate emergency responses to satisfy critical human needs and that
may require external support for recovery.
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Early Warning Systems

The set of technical, financial and institutional capacities needed to generate and
disseminate timely and meaningful warning information to enable individuals,
communities and organizations threatened by a hazard to prepare to act promptly
and appropriately to reduce the possibility of harm or loss. Dependent upon
context, Early Warning Systems may draw upon scientific and/or Indigenous
knowledge.

Exposure

The presence of people; livelihoods; species or ecosystems; environmental
functions, services, and resources; infrastructure; or economic, social, or cultural
assets in places and settings that could be adversely affected by hazards.

Extreme Weather Event

An extreme weather event is an event that is rare at a particular place and time of
year. Definitions of rare vary, but an extreme weather event would normally be as
rare as or rarer than the 10th or 90th percentile of a probability density function
estimated from observations. By definition, the characteristics of what is called
extreme weather may vary from place to place in an absolute sense. When a
pattern of extreme weather persists for some time, such as a season, it may be
classed as an extreme climate event, especially if it yields an average or total that
is itself extreme (e.g., drought or heavy rainfall over a season).

Flood

The overflowing of the normal confines of a stream or other body of water, or the
accumulation of water over areas that are not normally submerged. Floods include
river (fluvial) floods, flash floods, urban floods, pluvial floods, sewer floods, coastal
floods, groundwater floods, and glacial lake outburst floods.

Hazard

The potential occurrence of a natural or human-induced physical event or trend
that may cause loss of life, injury, or other health impacts, as well as damage and
loss to property, infrastructure, livelihoods, service provision, ecosystems and
environmental resources.

Impacts (Consequences,
Outcomes)

The consequences of realized risks on natural and human systems, where risks
result from the interactions of climate-related hazards (including extreme weather
and climate events), exposure, and vulnerability. Impacts generally refer to effects
on lives, livelihoods, health and wellbeing, ecosystems and species, economic,
social and cultural assets, services (including ecosystem services), and
infrastructure. Impacts may be referred to as consequences or outcomes, and can
be adverse or beneficial.

Impact Assessment

The practice of identifying and evaluating, in monetary and/or nonmonetary terms,
the effects of [climate] change on natural and human systems.

Likelihood

The chance of a specific outcome occurring, where this might be estimated
probabilistically.

Lock-in

The concept of ‘lock-in’ pertaining to climate change: decisions made now about
the location, design and operation of assets will determine their long term
resilience to the effects of climate change.

Mobility

The ability to move people and goods efficiently and effectively for socio-economic
activities between an origin and destination using a transport network.

Resilience

The capacity of social, economic and environmental systems to cope with a
hazardous event or trend or disturbance, responding or reorganising in ways that
maintain their essential function, identity and structure, while also maintaining the
capacity for adaptation, learning and transformation.
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Risk

The potential for adverse consequences where something of value is at stake and
where the occurrence and degree of an outcome is uncertain. In the context of the
assessment of climate impacts, the term risk is often used to refer to the potential
for adverse consequences of a climate-related hazard, or of adaptation or
mitigation responses to such a hazard, on lives, livelihoods, health and wellbeing,
ecosystems and species, economic, social and cultural assets, services (including
ecosystem services), and infrastructure. Risk results from the interaction of
vulnerability (of the affected system), its exposure over time (to the hazard), as well
as the (climate-related) hazard and the likelihood of its occurrence.

Risk Assessment

The qualitative and/or quantitative scientific estimation of risks.

Risk Management

Plans, actions or policies to reduce the likelihood and/or consequences of risks or
to respond to consequences.

Road Criticality

Road criticality refers to the importance of a rural access road to the communities
it serves in terms of the community’s dependence on a road for accessing markets,
goods and services.

Stressors

Events and trends, often not climate-related, that have an important effect on the
exposed system and that can increase vulnerability to climate-related risk.

System Sensitivity

The degree to which a system is affected, either adversely or beneficially, by climate
variability or change. The effect may be direct (e.g. in response to a change in the
mean, range, or variability of temperature) or indirect (e.g. damages caused by an
increase in the frequency of coastal flooding due to sea level rise).

Vulnerability

The propensity or predisposition to be adversely affected. Vulnerability
encompasses a variety of concepts and elements, including sensitivity or
susceptibility to harm and lack of capacity to cope and adapt.

Vulnerability Assessment

Process that attempts to identify the root causes for a system’s vulnerability (to
climate variability and change).
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Acronyms, Units and Currencies
$

United States Dollar

AfCAP

Africa Community Access Partnership

ADB

Asian Development Bank

AfDB

African Development Bank

ANE

Administração Nacional de Estradas (National Roads Administration, Mozambique)

AsCAP

Asia Community Access Partnership

CAPSA

Conference on Asphalt Pavements for Southern Africa

CBA

Cost-Benefit Analysis

CCA

Climate Change Adaptation

CEDR

European Conference of Directors of Roads

CSIR

Council for Scientific and Industrial Research, South Africa

DFID

Department for International Development, UK

DFR

Department of Feeder Roads

ERA

Ethiopian Roads Authority

EU

European Union

GBP

Great British Pound

GEM

Economic Growth through Effective Road Asset Management

GIS

Geographic Information System

HIMS

Highway Information Management System

ICT

Information and Communication Technology

INGC

National Institute of Disaster Management (Mozambique)

IRIM

Inter-Regional Implementation Meeting (ReCAP)

IT

Information Technology

JICA

Japan International Cooperation Agency

LVRR

Low Volume Rural Road

MDA

Ministry, Department and Agency

MRH

Ministry of Roads and Highways

NDF

Nordic Development Fund

PIT

Project Implementation Team (GEM)

PMU

Programme Management Unit, ReCAP

R&V

Risk and Vulnerability

RAMS

Road Asset Management System

ReCAP

Research for Community Access Partnership

ROADAPT

Roads for Today, Adapted for Tomorrow

RRC

Road Research Centre

SENOE

National Emergency Operations Centre

UK

United Kingdom (of Great Britain and Northern Ireland)

UKAid

United Kingdom Aid (Department for International Development, DFID)

USD

United States Dollar

WP

Work Package
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Executive summary
Africa has experienced dramatic changes in the continent’s climate, which is causing widespread damage to
road infrastructure and its associated assets (Hearn, 2015; Schweikert et al., 2014). Rural accessibility is
being compromised in a number of countries for increasing proportions of the year, and this creates both
direct and indirect adverse effects on livelihoods and associated socio-economic development. According
to the African Development Bank (AfDB, 2018), Africa is one of the regions in the world that is most
vulnerable to the impacts of climate change. The majority of both vulnerability-led and scenario-led studies
suggest that damages from climate change, relative to population and Gross Domestic Product (GDP), could
be higher in Africa than in any other region in the world (AfDB, 2011). Studies suggest that adaptation costs
in Africa could be in the region of $20-30 billion per annum over the next 10 to 20 years.
In order to help address this significant threat to Africa’s development, the Africa Community Access
Partnership (AfCAP), a research programme funded by UKAid, commissioned a project 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. Research is being conducted on
appropriate and economic methodologies for risk and vulnerability 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.
Phase 1 of the project focused on establishing the approach to climate adaptation through research and
knowledge exchange. A further aim was to provide consensus for the implementation of demonstration
sections in Ethiopia, Ghana and Mozambique and to deliberate on the initial guideline documents produced
at workshops held in the three countries.
The outputs of Phase 1 of the project included an overview of current and projected climate threats and
their impact on low-volume road infrastructure particularly in AfCAP partner countries; risk and
vulnerability assessment methodologies; adaptation methodologies; and engineering and non-engineering
adaptation options. Preliminary work was also done to establish demonstration sections in three Lead
Countries, namely Ethiopia, Ghana and Mozambique, followed by workshops held in these countries. The
purpose of these workshops was to assess these outputs as well as to identify the countries’ priorities for
uptake and embedment.
Phase 2 of the project focused on demonstrations of appropriate practices, capacity building, and the
uptake and subsequent embedment of outcomes 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. The demonstrations largely focused on the vulnerability assessment and climate adaptation
methodologies.
Recommendations for a possible Phase 3 are also presented in this Completion Report for Phase 2.
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1

Introduction

1.1

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 through the Department for International Development
(DFID). AfCAP is promoting safe and sustainable rural access in Africa through research and knowledgesharing between participating countries and the wider community.
The main beneficiaries of this programme are the AfCAP Partner Countries, which currently consist of the
Democratic Republic of Congo, Ethiopia, Ghana, Kenya, Liberia, Malawi, Mozambique, Sierra Leone, South
Sudan, Tanzania, Uganda and Zambia. The main focus is on low-volume road networks and transport
services that serve rural communities. Figure 1 shows a map of the AfCAP Partner Countries.

Figure 1 AfCAP Partner Countries

1.2

Delivery Organisations

The delivery organisation of the project was a Consortium consisting of the Council of Scientific and
Industrial Research (CSIR), Paige-Green Consulting (Pty) Ltd and St Helens Consulting Ltd. The Consortium
was led by the CSIR.
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1.3

Key Dates

The period of implementation of this project was 41 months, from April 2016 to October 2019. It was
conducted in two phases:



Phase 1: April 2016 to February 2017 (11 months)
Phase 2: May 2017 to October 2019 (30 months)

2

Background

2.1

General

Africa is experiencing more extreme climate events such as droughts, floods, storms and cyclones. Changes
to the continent’s climate, and especially extreme weather events, are causing widespread damage to the
road infrastructure and its associated assets. Rural accessibility is being compromised in a number of
countries and sub-regions as a result of extreme weather events, with both direct and indirect adverse
effects on livelihoods and associated socio-economic development.
In order to help address this significant threat to Africa’s development, AfCAP, a research programme
funded by UKAid with the aim of promoting safe and sustainable transport for rural communities in Africa,
commissioned a project in April 2016 to develop regional guidance on climate-resilient rural access in Africa
through research and knowledge sharing within and between participating countries. Research is being
conducted on appropriate and economic methodologies for risk and vulnerability assessments;
prioritisation of adaptation interventions; and optimisation of asset resilience in the context of rural access.
In addition, evidence of socio-economic benefits to rural communities arising from more resilient rural
access will be required to support wider policy adoption across Africa. The evidence, through a cost-benefit
analysis, is presented in this report.
The project was implemented in two Phases. The focus of Phase 1 (April 2016 to February 2017) was
primarily on the establishment of an approach to climate adaptation through research and knowledge
exchange. A further aim was to provide consensus for the implementation of demonstration sections in
Ethiopia, Ghana and Mozambique, and to deliberate on the initial guideline documents produced at
workshops held in these three countries.
Outputs from Phase 1 addressed current and projected climate threats and their impact on low-volume
road infrastructure; risk and vulnerability assessment methodologies; adaptation methodologies; and
engineering and non-engineering adaptation options. Preliminary work was also done to establish
demonstration sections in three lead countries, namely Ethiopia, Ghana and Mozambique, followed by
workshops held in these countries. The purpose of these workshops was to assess these outputs as well as
to identify the countries’ priorities for Phase 2 of this project.
Phase 2 (May 2017 to October 2019) focused mainly on demonstrations of appropriate practices, capacity
building, and the uptake and subsequent embedment of outcomes 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. The demonstrations largely focused on the vulnerability assessment and climate
adaptation methodologies.
A significant number of international conferences, seminars and workshops were attended and
presentations on the outcomes of the study were made at all these events in order to create awareness on
the effects of climate on road infrastructure and transport services, to disseminate best practices, and to
elicit feedback from the delegates. The feedback received was used to further enhance the engineering and
non-engineering adaptation measures.
During Phase 2, synergies were sought with relevant Development Partners’ programmes such as those in
Ethiopia (World Bank), Kenya (World Bank), Mozambique (EU, Nordic Development Fund (NDF), World
Bank) and Tanzania (DFID, EU), focussing on programmes that are aligned with the general objectives of
this project. Further engagements with Development Partners took place at the 4th Africa Climate
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Resilience Investment Summit (ACRIS IV) held in South Africa (March 2019). This was considered important
to prevent duplication of efforts and to harmonise approaches that could be deployed across the subSaharan region. Several Development Partners requested and were provided with the draft versions of the
Climate Adaptation Handbook and associated Guidelines to inform their own programmes.
A possible Phase 3 is being mooted and recommendations of key activities are detailed in this report. The
objective of Phase 3 would be to disseminate climate resilient methodologies, technologies and solutions to
all ReCAP (Research for Community Access Partnership) Partner Countries (i.e. in Africa and Asia) and to
capacitate these countries (cf. Section 11) and is considered an important part of ensuring full embedment
of the work done in Phases 1 and 2.

2.2

DFID’s Rural Roads and Transport Services Research Business Case

In the DFID Research Business Case for ReCAP (DFID, 2014), it is noted that: “Access to services and markets
is essential for increasing people’s adaptive capacity and their resilience to shocks to their livelihoods. Rural
roads are vital in connecting remote and vulnerable populations, particularly in times of hardship (e.g.
prolonged drought; natural disasters such as flooding; conflict, etc.). The 2010 World Bank Economics of
Adaptation to Climate Change highlights the importance of roads in many of its country case studies (World
Bank, 2010). In Ghana, changes in road design standards alone were found to provide significant reductions
in welfare losses under most future climate scenarios. In Mozambique, sealing unpaved roads was found to
restore about one-fifth of the welfare loss owing to climate change”.
It was also noted that: “Roads are particularly important for agricultural economies, where improving
market access and maintaining reasonable prices (poor transportation facilities increase production costs)
for agricultural goods is crucial. In Tanzania, for instance, where 65 per cent of the population is engaged in
agriculture, almost all roads somehow service farmers (Watkins et al, 2011). The research associated with
this programme will help build the evidence base for appropriate design, construction and maintenance of
all-weather rural roads, which will in turn help boost adaptive capacity for vulnerable populations,
particularly in the face of climate changes and extreme events”.
The following are extracts from DFID’s Research Business Case for ReCAP (DFID, 2014) which were
pertinent to the subject of this study:


Climate change (adaptation and mitigation) has not been a focus of AFCAP1. This therefore will be
one theme within the overall research programme of ReCAP, which is crucial to the sustainability of
rural transport investments;



Challenges of climate change adaptation and mitigation pose difficult questions about how to
design, plan and build resilient rural roads and transport services without incurring even greater
costs, either on the environment or on strained government budgets;



The ReCAP Research Programme has three key functions: Research and Uptake; Capacity Building;
and Knowledge Management. The outputs of Research and Uptake have to focus on the
generation, validation and updating of evidence for effective policies and practices to achieve allweather, climate resilient, equitable and affordable rural transport, with one of the activities being
the researching of road designs, materials and construction/maintenance methods adapted to
climate change (i.e. being robust to more severe weather incidents);



The individual research projects to be funded will focus on both engineering (including materials,
testing, design, construction and maintenance methods) and transport services (including road
safety, affordability, frequency). 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;



The interaction of roads and associated transport with the natural environment must be recognised
early in infrastructure planning and design phases. Road construction and maintenance can have
significant direct climate change and environmental impacts. Investment in road programmes carry
high risks of contributing to environmental degradation, exploitation of natural resources and
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climate change, if not well managed. A climate adaptation study and its research outputs (e.g.
standards, manuals, specifications) could help to establish and encourage best-practice in rural
road engineering that reflects climate and environment issues. With respect to climate resilience
and adaptation, the following should be considered:

2.3

o

There is a substantial opportunity for the programme to contribute to the evidence base
for incorporating climate change adaptation into rural road planning, design, construction
and maintenance. The impact of climate change, climate variability and extreme events
(such as floods and droughts) may have is likely to influence choices of design and
associated planning decisions for rural roads.

o

ReCAP should build on this and other knowledge products already available, such as the
Asian Development Bank’s Guidelines for Climate Proofing Investment in the Transport
Sector (ADB, 2011). The Guidelines aim to help project teams incorporate climate change
adaptation measures into transport sector investment projects and include guidance on the
entire implementation process from appropriate design standards, through to foundation
conditions and effective maintenance.

o

Overall, the programme has significant opportunities to boost adaptive capacity for
vulnerable populations through improved access to services. The programme has an
opportunity to become a world-leading source of evidence and research on rural roads and
the associated climate and environment impacts in developing countries.

ReCAP Research Strategy

In the ReCAP Research Strategy, it is acknowledged that:


Transport infrastructure and transport services are particularly vulnerable to climate threats and
associated impacts. The risks arising from these impacts are considerably increased when the
likelihood of increased climate threats from future climate change is taken into account; and that



In many countries the rural road infrastructure is already below acceptable resilience levels for
current climatic environments. Climate change is accepted as likely to contribute towards more
extremes of weather, increasing the frequency of which rural areas are cut-off (landslides, bridges
swept away and roads washed out). These are likely to continue and the consequences for rural
access need to be researched. The positive and negative environmental effects of rural roads need
to be assessed and ways of mitigating negative externalities (e.g., runoff, erosion, deforestation)
need to be shared.

The ReCAP Research Strategy identified the following possible research topics:


Guidance on how to build more climate resilient rural transport infrastructure at an affordable cost
(e.g. though spot improvement approaches);



Best practice on how rural transport planning should take into account more frequent extremes of
weather (e.g. through research into clear frameworks of threat assessment, vulnerability, impact
assessment and adaptation assessment); and



The negative environmental externalities associated with rural roads (e.g., runoff, erosion,
deforestation) and best practice solutions for limiting them.
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3

Research objectives

3.1

Overall Objectives

The overall project objective was to build enduring capacity in the identified AfCAP partner countries. The
capacity building focused on enabling the partner countries to better deal with the effects of climate
change on vulnerable rural access infrastructure 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.
The objectives, as quoted from the project’s Terms of Reference, are the following:


The fundamental research objective of this project is 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 facilities.



Capacity Building and Knowledge Exchange. The appointed consultants must 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 should include a wide range
of targets from central government agencies to village groups.



Uptake and Embedment are integral elements of this project. The appointed consultants must
ensure that there is focus on uptake and subsequent embedment of outcomes. This must 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.

Phase 2 of the project focused on the demonstrations of identified and appropriate practices, capacity
building and the sustainable uptake of Phase 1 outputs. The demonstrations largely focused on the
vulnerability assessment and climate adaptation methodologies. Capacity building took place 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.

3.2

Scope of Phase 2

The following five distinct parts were adopted for Phase 2, reflecting the programme’s aim and objectives,
as presented in Section 3.1:
(1) PART A: Demonstrate appropriate engineering and non-engineering adaptation procedures
Identify, characterise and demonstrate appropriate engineering and non-engineering adaptation
procedures that may be implemented to strengthen the long-term resilience of rural access. Assess
the socio-economic impacts of adopting more climate resilient adaptations.
(2) PART B: Sustainable enhancement in the capacity of three AfCAP partner countries
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 included a
wide range of targets from central government agencies to village groups.
(3) PART C: Sustainable enhancement in the capacity of additional AfCAP partner countries
Carry out situational analysis and initiate capacity building programme in additional countries.
(4) PART D: Uptake and embedment across AfCAP partner countries
Uptake and embedment will assume the format of informing national policies, through regional
and district planning, down to practical guidance on adaptation delivery at rural road level.
(5) PART E: Phase 3 recommendations
Set out costed long-term monitoring and evaluation proposals, as well as any future actions that
may be required to strengthen uptake and embedment.
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4

Approach and Methodology

The methodology for Phase 2 was based on both the original Terms of Reference for the Project “Climate
Adaptation: Risk Management and Resilience Optimisation for Vulnerable Road Access in Africa” and
country-specific needs identified at the Workshops held in Ethiopia, Ghana and Mozambique. The approach
and methodology addressed the first four parts listed in Section 3.2. The main outcomes of each of the four
parts were presented in the Milestone reports and other project outputs.
In the sections that follow, a description of the main activities conducted under each of the Work Packages
associated with the objectives of parts A to E are provided.

4.1

Demonstration (PART A)

Part A of the project consisted of three Work Packages (WPs), one for each of the AfCAP Lead Countries
(i.e., Mozambique, Ghana and Ethiopia), and focused on the physical implementation of demonstration
sections as well as “soft” demonstrators linked to vulnerability assessments and road asset management.
Three Work Packages associated with the objectives of Part A were as follows:
(1) WP A.1: Mozambique demonstration programme
(2) WP A.2: Ghana demonstration programme
(3) WP A.3: Ethiopia demonstration programme
For each of the Work Packages the tasks planned to be carried out were:
(1)
(2)
(3)
(4)
(5)

Demonstrate appropriate engineering and non-engineering adaptation procedures
Site investigations and detailed design
Construction of the demonstration sections
Monitoring and evaluation
Demonstration of appropriate non-engineering adaptation options

4.1.1
WP A.1: Mozambique demonstration programme
The R448 road from Chokwe to Macarretane in Gaza province was initially identified as the preferred
candidate for the establishment of demonstration sections. The road was classified ‘vulnerable’ based on
both the AfCAP and World Bank screening tools. However, after inspection and identification of proposed
adaptation measures, the Project Team was informed that the R448 road was no longer a viable
proposition for the establishment of the demonstration sections.
Following discussions with Mozambican Administração Nacional de Estradas (ANE), the MohambeMaqueze road in the Gaza province was selected for the establishment of the demonstration sections. The
road is located along the edge of various natural lakes making it more vulnerable to the increased flooding
frequently experienced in Mozambique. This road was visited by the Project Team during Phase 1 of this
project in September 2016, and information regarding some of the problem areas was made available. As
part of Phase 2 of the project, the road was revisited in August 2017, as well as during a climate adaptation
workshop held in Chibuto in September 2017, and additional measurements and observations were carried
out. A detailed assessment of the road identified four frequently occurring problems namely; (1) erosion
and undercutting of concrete fords (see Figure 2), (3) damage to the road approaching the concrete fords,
(3) damage to culverts and erosion protection, and (4) damage to the road surface.
Four locations were selected for the establishment of demonstration sections and design solutions
(adaptation measures) were developed to address the identified problems. As part of this Work Package,
the four demonstration sections were successfully designed and constructed. The construction of the four
demonstration sections was completed in May 2019. A design and construction report was drafted and
updated on a continuous basis with the latest information obtained from the site (Paige-Green et al,
2019a).
The Project Team undertook four visits to the road since construction started, namely: between 8 and 12
October 2018, between 4 and 7 December 2018, between 12 and 15 March 2019, and a final visit between
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22 and 22 May 2019 after completion of the construction activities. Monitoring and evaluation of
demonstration sections to assess the mitigation measures implemented have been incorporated in Phase 3
(cf. Chapter 11 and Annex 7).

Figure 2 Example site in Mozambique’s Gaza Province, where the road was adapted to address overtoppinginduced erosion

4.1.2
WP A.2: Ghana demonstration programme
During the project inception phase, the Tampion to Tidjo road near Tamale, Ghana was identified as a
preferred candidate road for the construction of the demonstration sections. The concept design had
already been completed by the Department of Feeder Roads (DFR) in Ghana, and construction had been
planned to be initiated after the rainy season in September 2017. Alternative Surfacings for Steep Hill
Sections, an AfCAP-funded project in Ghana was also recommended as an alternative option for
implementing climate adaptation options for access roads located in hilly terrain. Discussions were initiated
between the Road Engineering Specialist of the AfCAP Climate Adaptation project team (Dr P Paige-Green)
and the team leader of the AfCAP Project on Alternative Surfacings for Steep Hill Sections (Dr J AnochieBoateng).
Due to unforeseen circumstances, the DFR experienced challenges to mobilise funding for construction,
and it was unlikely that the construction of the demonstration sections in Ghana could be executed in
Phase 2 of this project. A recommendation was made to the ReCAP Programme Management Unit (PMU)
that instead of constructing the actual demonstrations, the scope of this Work Package be revised to focus
on sharing a common understanding of vulnerability assessments and appropriate engineering designs, and
the embedment thereof, with a focus on quality control of the implementation of proposed designs, and
the monitoring of the future performance of the demonstration sections.
In November 2018, the Project Team undertook a visit to Ghana, aimed at carrying out the trialling of the
vulnerability assessment method and the visual assessment manual (Paige-Green & Verhaeghe, 2019)
developed as part of this project. During the visit, the CSIR-led Project Team provided training to local
engineers from various road departments in Ghana on the purpose and technique of vulnerability
assessments for climate resilience. It was envisaged that some of these engineers would ultimately be
trained as trainers and train a sufficient number of engineers from each Region and District to carry out
such assessments in order to expedite the process in Ghana. To this end, a Training-of-Trainer programme
was initiated as described in Section 4.3.3.
Detailed information on the training activities and the outcomes were reported in the sixth Quarterly
report (Verhaeghe et al, 2019). From the discussions with the trainees, some issues on the Visual
Assessment Manual required expansion, clarification and some modification. Consequently, the Visual
Assessment Manual was updated. Overall, the feedback received from the trainees indicated that, in
general, the training exercise was valuable and well-received.
It should be mentioned that the efforts that would have been devoted to the demonstration sections were
redirected towards the additional documents that did not form part of the original plan (i.e. three
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guidelines and visual assessment manual developed in Work Package B.2), as well as towards the
embedment workshops and the train-the-trainer programme (Part C of Phase 2).
4.1.3
WP: A.3: Ethiopia demonstration programme
In consultation with the Ethiopian Roads Authority (ERA), the Tullu Bollo to Kela Road was initially identified
as a potential candidate for the establishment of the demonstration sections. Following a field visit, the
vulnerabilities and adaptation techniques required were identified, and the concept designs were
completed. Several challenges were encountered with respect to the proposed demonstration sections.
The selected road that was to remain unpaved was subsequently planned for upgrading to a higher order
paved standard (i.e. no longer to an upgraded low-volume road standard), thus making the proposed road
a non-viable option for the establishment of the demonstration sections on account of the high standard of
upgrading.
Similar to demonstration programme in Ghana, it was thus recommended to the ReCAP PMU that the
scope of this Work Package be revised. The decision to revise the scope of the Work Package was based on
the fact that it was not going to be feasible to identify another demonstration section with approved
funding within the timeframe of the project. At a later stage, even though sites were identified and training
carried out in the field, there was still no budget provided for construction of the adaptation measures. For
both Ethiopia and Ghana, it is not a decision that was taken lightly but was based on a realistic assessment
of the situation in both countries, and aimed at ensuring the project delivered on key objectives.
The scope was revised to focus on sharing a common understanding of vulnerability assessments and
appropriate engineering adaptation designs. Subsequently, the Project Team undertook a visit to Ethiopia
between the 30th of July and 4th of August 2018, aimed at carrying out trialling of the vulnerability
assessment method and Vulnerability Assessment Manual, and to train local engineers from the Ethiopian
Roads Authority (ERA) in the purpose and techniques of vulnerability assessments and road designs for
climate resilience.
Twelve Engineers identified by ERA attended all of the fieldwork. Five of the 12 participants were from the
Road Research Centre (RRC), which is a strong indication of the importance attached to the exercise and
the potential for the RRC to be strongly involved in training as well as further research on the subject area.
Detailed information on the training activities and the outcomes were reported in the fifth Quarterly report
(Verhaeghe et al, 2018). Similar to the Ghana visit, some issues on the Visual Assessment Manual required
expansion and clarification and were subsequently addressed in the updated manual.
4.1.4
Demonstration and application of vulnerability assessment procedures
The second aspect of Part A of Phase 2 of the project focused on the “soft” demonstrations linked to
vulnerability assessments and road asset management. As part of this Work Package, three ‘soft’
demonstration procedures were developed and implemented in the three Lead AfCAP Countries to guide
practitioners through the processes of:
(1) Identifying vulnerable districts using the district-level vulnerability assessment framework (in which
vulnerable districts are identified) developed during Phase 1 of this project and further improved
on during Phase 2, and
(2) Identifying vulnerable road links using the local-level vulnerability assessment framework (in which
a road vulnerability index is calculated per road link) developed and refined during Phase 2 of this
project, and
(3) Initiating the embedment of ‘climate adaptation’ in road asset management systems so as to
support prioritisation and decision-making based on a broader spectrum of attributes in addition to
present road conditions.
Training on the above three “soft” demonstration procedures was successfully completed as part of the
workshops and associated hands-on field training in the three Lead countries (Work Package B.3 of Part B
of Phase 2), as well as during interactions at the workshop and engagement programme involving policy
makers and development partners (Part D of Phase 2).
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4.2

Capacity Enhancement in Three Countries (Part B)

Part B consisted of six Work Packages, addressing targeted engagements with the three countries; the
development of a Handbook on the climate adaptation of rural access roads and associated training
materials; training workshops on the Handbook as well as on-site training linked to the demonstration
sections. It also made provision for the translation of key documents into Portuguese.
Six Work Packages associated with the objective of Part B were as follows:
a.
b.
c.
d.
e.
f.

WP B.1: Engagement with key stakeholders and Development Partners;
WP B.2: Generic (Regional) Handbook on Climate Adaptation;
WP B.3: Training modules and training workshops based on the Handbook;
WP B.4: Translations of documents and materials;
WP B.5: On-site training: condition assessments, adaptation options, implementation, and
WP B.6: Peer-reviewed journal articles and conference papers submitted

The following sections describe the activities completed for each of the Work Packages.

4.2.1
WP B.1: Engagement with key stakeholders
The objective of this Work Package was to engage and brief the key stakeholders and Development
Partners in order to create awareness on the climate vulnerability of their road network and especially their
low-volume rural access roads, focusing on:




Creating awareness on the effects of climate on road infrastructure, and high-level impacts thereof
on not only rural accessibility, but also on the (recurring) costs of maintenance and reinstatement
of access, especially after the occurrence of severe climate events;
Providing information on the scope of the AfCAP study and what it aims to achieve, especially with
respect to Phase 2 and the in-country activities planned, and
Securing support from key stakeholders (e.g. ANE in Mozambique, ERA in Ethiopia and MRH/DFR in
Ghana) for the activities to be undertaken in Phase 2.

The stakeholder engagements were incorporated in the workshops and meetings during country visits held
in Mozambique (10 to 12 April 2018), Ethiopia (5 to 8 June 2018) and Ghana (10 to 13 July 2018). The
workshops and meetings involved policy makers and development partners and institutions involved in
climate resilience, which also form part of the embedment (Part D of Phase 2) aspect of this project. The
outcomes of the workshops and meetings in Ethiopia were reported in the fourth Quarterly report,
whereas the outcomes for Ethiopia and Ghana were reported in the fifth Quarterly report.
4.2.2
WP B.2: Generic (Regional) Handbook on Climate Adaptation
This Work Package focused on the development of a practical handbook, dealing with all the aspects
related to risk management and resilience optimization for vulnerable access roads. It was envisaged that
this handbook could be used as a source document for the training of public and private sector
practitioners. The main outcomes of this Work Package were the development of a Climate Adaptation
Handbook (Head et al, 2019a), supported by the following three Guidelines and Manual:
(1)
(2)
(3)
(4)

Change Management Guidelines (Head et al., 2019b)
Climate Risk and Vulnerability Assessment Guidelines (le Roux et al., 2019a)
Engineering Adaptation Guidelines (Paige-Green et al., 2019b)
Visual Assessment Manual (Paige-Green & Verhaeghe, 2019)

It should be mentioned that the additional three Guidelines and a Manual were not part of the original plan
for Phase 2. All these documents were extensively reviewed and updated in line with feedback received
from ReCAP PMU and from the training and embedment workshops that were held in the three AfCAP Lead
Countries as part of Work Package B.3 (Verhaeghe et al, 2019). The draft Guidelines (November 2018
versions) were uploaded on the ReCAP website for comments until end-March 2019, following which the
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documents were finalised, incorporating feedback received from an independent peer reviewer appointed
by ReCAP.
4.2.3
WP B.3: Training modules and training workshops based on Handbook
The following tasks were completed as part of this Work Package:



Preparation of training material, based on the Handbook and Guidelines developed in Work
Package B.2, and
Guidelines overview and hands-on-training workshops.

A series of Workshops were held in Mozambique (19 to 20 September 2017), Ethiopia (7 to 8 December
2017) and Ghana (6 to 7 February 2018). The purposes of the Workshops were:



For the Project Team to induct with country stakeholders on the proposed climate adaptation
methodologies outlined in the Climate Adaptation Handbook and the supporting Guidelines and
Manuals, and
For the Workshop delegates to identify potential shortcomings of, and recommendations for
improvements to the methodology.

The participants of the workshop included local engineers from road authorities and, road research centres,
as well as invited consultants and contractors. The training programme was structured as follows:



Day 1: Presentations on Climate Adaptation Methodology and the supporting Guidelines and
Manual.
Day 2: Hands-on application of the principles conveyed to the delegates on Day 1.

The outcome of the Workshop held in Mozambique was reported in the second Quarterly report, whereas
the outcomes of the Workshops held in Ghana and Ethiopia were reported in the third Quarterly progress
report. The feedback received from the workshop programmes was used to update the Climate Adaptation
Handbook, and the accompanying Guidelines.
Annex 2 contains the list of questions/issues raised by delegates during the Ethiopian and Ghanaian training
workshops, alongside their associated responses, which were addressed in the updated Handbook and
Guidelines, where applicable.
4.2.4
WP B.4: Translations of documents and materials
A specific request was made by Mozambique to translate all the essential documents, including the
Handbook, Guidelines and Manual, into Portuguese. Following translation of the documents in Portuguese,
the Mozambican Administração Nacional de Estradas (ANE) agreed to assess the quality of the translations
in-house.
4.2.5
WP B.5: On-site training: condition assessments, adaptation options, implementation
Continuous on-site training was provided to the road authorities’ engineers assigned to work on the
demonstration sections which formed part of the activities of Part A. During site visits, the Project Team
trained engineers from the AfCAP Lead Countries’ road authorities on the following (see Figure 3):
 Condition and vulnerability assessments,
 Selection of appropriate adaptation options; and
 Implementation of the adaptation measures
Consultants and contractors working on the demonstration projects were also welcomed to participate,
and provided invaluable inputs.
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Figure 3 Capacity development and knowledge exchange workshops

4.2.6
WP B.6 Peer-reviewed journal articles and conference papers submitted
At least four journal articles or peer-reviewed conference papers were planned for Phase 2, with a specific
focus on regional conferences. Table 1 provides a summary of the papers, posters and presentations
produced, presented or planned to be disseminated during Phase 2 of the project and beyond. A total of 16
papers/lectures were produced, which exceeded the minimum planned target of four. Abstracts of these
papers are presented in Annex 1.

4.3

Capacity Enhancement in Other Countries (Part C)

A situational analysis was initiated and capacity building programmes in AfCAP Partner Countries were
carried out. Activities included a series of regional training events (linked to the workshops in Part B),
regional stakeholder meetings, the participation of the project team in regional seminars/conferences, and
the regular updating of the Project’s information on the ReCAP website1 as a means for wider
dissemination of the project’s outputs and outcomes.
The following subsections describe the activities completed for Part C during Phase 2 of the project.
4.3.1
Dissemination at Conferences
The Project Team produced several papers and presented at conferences as summarised in Table 1. The
abstracts of the papers are presented in Annex 1.

1

See: http://www.research4cap.org/SitePages/Climate%20Adaptation.aspx
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Table 1

Summary of Conference publications and presentations and Journal Article

Conference/Journal

Place (date)

Paper Title

Technology Transfer
Conference
AfricaGEO Conference

Livingstone, Zambia
(May 2017)
South Africa,
Emperors’ Palace
(September, 2018)

Towards increased climate resilience of rural access roads in
sub-Saharan Africa
Implementing a Geographic Information System (GIS) Based
Methodology for Determining Highly Vulnerable Rural Access
Roads to a Changing Climate in Ethiopia

SARF / IRF / PIARC Regional
Conference for Africa

South Africa,
Durban (October,
2018)

Making Africa’s Roads More Resilient to Climate Change

TRB Low-Volume Roads
Conference

USA, Montana
(September, 2019)



Conference on Asphalt
Pavements for Southern
Africa (CAPSA) Conference
PIARC Conference

South Africa, Sun
City (October,
2019)
United Arab
Emirates, Abu
Dhabi (October,
2019)
Mozambique,
Maputo
(November, 2019 –
now rescheduled
for May 2020)
Zambia, July 2017,

Africa Transportation
Technology Transfer (T2)
Conference

International Conference on
Geology, Mining, Mineral
and Groundwater Resources
in Sub-Saharan Africa (IAEGAfrica Regional Meeting)
10th Tony Brink Memorial
Lecture

2018 Gender Summit. Kigali,
Rwanda
International Journal of
Disaster risk reduction

Lessons learned and recommendations from embedding
Climate Change Adaptation into the roads sector - from
policy to practice
 Panel discussion on International Perspective on Climate
Change Resiliency and Adaptation for Low-Volume Roads
 Making rural access roads more resilient - Lessons
learned from trialling the climate change adaptation
handbook in Mozambique*
The prioritisation and adaptation for climate change
resilience of rural access roads


Climate change adaptation in the African roads sector:
Constraints, opportunities and policy challenges
 Embedment of climatic effects in the road asset
management process
Design and construction of climate resilient rural access road
infrastructures: A case study of Mohambe-Maqueze road in
Mozambique




Assessment of road infrastructure for climate
The effects of climate change on road infrastructure
adaptation

Midrand
(November 2017),
Durban (March
2018) and Cape
Town (July 2018),
South Africa
Rwanda, 2018

Climate change and transport infrastructure: engineering
geology considerations (3 presentations)

June 2019

A Framework for assessing the vulnerability of rural access
roads to a changing climate

Advances in multidisciplinary research: What climate change
means for rural accessibility and transport engineering in
sub-Saharan Africa

Total number of papers/presentations:

17

*An extended abstract prepared by ANE under the assistance of the Project Team.
4.3.2
Publication of Outputs on the ReCAP Website
The Climate Adaptation Handbook, and the supporting Guidelines and Manual developed as part of the
Work Package B.2 (Part B of Phase 2) were updated on a continuous basis and published on the ReCAP
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Website in November 2018. This allowed practitioners in other sub-Saharan countries as well as interested
parties from other regions/continents to access the documents, comment on them and/or start
implementing relevant parts thereof. These documents could also be used for academic or other purposes.
Other project outputs were also published on the ReCAP Website on regular basis, including;





Inception report;
Quarterly progress report;
Briefing notes, and
Workshop reports.

4.3.3
Training-of-Trainers Programme
A 5-day Training-of-Trainers programme was conducted in each Lead Country. Three representatives from
other AfCAP Partner Countries were invited to participate. The training programme was structured as
follows:




Day 1 to 2: Presentations covering an introduction to the Workshop, the Climate Adaptation
Handbook and the non-engineering adaptation, vulnerability assessment and engineering
adaptation options
Day 3 to 4: Field vulnerability assessments
Day 5: Presentations covering adaptation needs and solutions, and closure.

The dates for the training were as follows: Ghana (1 to 5 April 2019), Ethiopia (13 to 17 May 2019), and
Mozambique (15 to 19 July 2019). The summary of the main points raised during the discussion periods
(and responses given) is presented in Annex 3. Overall, the workshops were considered successful. The
averages of all evaluation scores were over 4.0 (Useful, good) in all the countries. The processed workshop
evaluation scores for the three workshops are provided in Annex 6.
4.3.4
Other Capacity Development Events
Other capacity building or networking events at which the ReCAP PMU, Project Team and AfCAP Partner
Countries were invited to attend and participated in included:






4.4

Tanzania Stakeholder Workshop held Dar es Salaam, April 2017
Zambia T2 Conference held in Livingstone, May 2017
Uganda Stakeholder Meeting (IRIM) held in Kampala, November 2017
Nepal IRIM held in Kathmandu, February 2019
Fourth Africa Climate Resilience Investment Summit (ACRIS IV) held in Sandton, South Africa, March
2019.

Embedment (Part D)

Part D of the project focused on the uptake and subsequent embedment of outcomes aimed at a range of
levels from informing national policies, through regional and district planning, down to practical guidance
on delivery at rural road level.
The embedment aspects of the project were successfully addressed through the activities undertaken in
Parts A to D of the projects, particularly focussing on the engineering level, (i.e. identification of
vulnerabilities and adaptation solutions, supported by the Climate Adaptation Handbook, the three
associated Guidelines and the Visual Assessment Manual).
The uptake aspects were primarily undertaken through a series of workshops and subsequent meetings to
formulate and agree on actions plans for uptake and embedment (see Chapter 5 of Country Reports titled
‘Actions for implementation’ in: Maritz et al., 2018a; Arnold et al., 2018; and le Roux et al., 2019b).
Activities were held in the three AfCAP Lead Countries (Ethiopia, Ghana and Mozambique), as well as
through the AfCAP Regional Project on Economic Growth through Effective Road Asset Management (GEM)
Project Implementation Team (PIT) Meeting held in Zambia in November 2018.
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4.4.1
Climate Adaptation Workshop and Engagement Programme
Uptake was also achieved through a series of workshops and subsequent meetings held in Mozambique (10
to 12 April 2018), Ethiopia (5 to 8 June 2018) and Ghana (10 to 13 July 2018). The workshops and meetings
involved policy makers and development partners and institutions involved in climate resilience with the
aim to:




Identify and agree on areas and actions for the Project Team to assist the three Lead Countries with
the embedment of climate resilience in policies, strategies and plans;
Explore the integration of climate adaptation considerations in asset management; and
Explore the embedment of the vulnerability assessment methodology in decision support systems,
including GIS, and to demonstrate how it can be applied to support high-level decision making.

The outcomes of the workshops and meetings in Mozambique were reported in the fourth Quarterly
progress report, whereas the outcomes for Ethiopia and Ghana were reported in the fifth Quarterly
progress report.
4.4.2
GEM PIT Meeting held in Zambia
The AfCAP Regional Project on Economic Growth through Effective Road Asset Management (GEM) held a
PIT meeting (dissemination and knowledge sharing) in Lusaka, Zambia, on 20 and 21 November 2018. Two
members of the Project Team (P Paige-Green and M Roux) were invited to participate and lead a two-hour
mini-workshop on Climate Resilience in Road Asset Management on the second day of the PIT meeting.
The purpose of the climate change mini-workshop was to discuss how recommendations from the climate
adaptation study could be built into rural road asset management at a local authority or road agency level
in Africa. The mini-workshop focussed on matters such as what type of assessments are feasible at the local
level, how often must they be carried out and what skills and training are required to carry out these local
level assessments.
The participants included road engineers from districts in Sierra Leone, Uganda, Zambia and Tanzania as
well as from national road authorities and research units in these countries. The total number of
participants was about 40, including the GEM team.
Mr Roux made a presentation on embedding climate change effects in Road Asset Management. The
presentation covered aspects such as an overview of road asset management; embedment of climate
change effects in road asset management during the various steps in the asset management process;
embedment of district-level climate risk and vulnerability assessments in the Road Asset Management
System (RAMS); and embedment of local-level climate risk and vulnerability assessments in RAMS.
Dr P Paige-Green presented on the visual assessment process at the road link level to obtain the required
inputs for climate resilience assessments and the implementation of appropriate adaptation techniques to
improve the climate resilience of the infrastructure. The presentation covered the process of how to do
these visual assessments; what issues to assess; how the distresses related to climate change effects are
rated in terms of degree and extent; and skills requirements for doing these assessments.
Following the presentations, a discussion was held during which issues raised and questions posted were
answered by Dr P Paige-Green and M Roux. Overall, the processes and method presented on how to
embed climate change effects in road asset management were well received by the delegates who
attended the PIT meeting.

4.5

Phase 3 Recommendations (Part E)

Part E of the project sets out long-term monitoring and evaluation proposals, as well as future actions that
may be required to strengthen uptake and embedment. A detailed description of the Work Packages (WPs)
proposed for Phase 3 are provided in Section 11, along with an estimated budget and a proposed work
plan.
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5

Review of Key Documents

This section provides a summary of the contents and findings of the reports prepared for AfCAP for the
Climate Adaptation: Risk Management and Resilience Optimisation for Vulnerable Road Access in Africa
project. The individual reports are:






5.1

Inception Report
Progress Reports
Workshop Reports
Climate Adaptation Handbook
Country Reports.

Inception Report

After completion of Phase 1 of the project, two workshops on climate adaptation were held, namely: the
Tanzania Stakeholder Workshop in April 2017 and an AfCAP Workshop held at the 8th Africa Transportation
Technology Transfer Conference in Zambia in May 2017. The proceedings of these workshops are
summarised below.
Tanzanian Stakeholder Workshop
At the Tanzanian Stakeholder Workshop, some issues were raised by delegates regarding climate threat
vulnerability assessments, especially with respect to the data elements feeding into the vulnerability
assessment methodology. The issues raised were evaluated by the Project Team and, together with a
comparison between the initial proposed method and those used by, for instance, by the World Bank and
the EU, informed the improvements to be made to the methodology.
Following the presentation on Engineering Adaptation Measures and the proposed implementation of
these on the three demonstration sections, issues raised by the delegates included: cost concerns; the need
for more extensive data; questions regarding adaptation measures differing from standard engineering
practices; suggestions on engineering adaptation options; the importance of providing proper drainage and
maintenance; and the importance of geomorphology and higher water tables on the performance of road
materials and structures.
Following the discussions on the Engineering Adaptation Measures, updated versions of tables containing
potential adaptation measures for each climate variable and engineering issue included in the Climate
Adaptation Options Report (Tables 13 to 19; Paige-Green et al, 2016) were distributed to seven “teams” of
about eight delegates each for commenting and for the addition of any issues that the teams felt were
missing. Useful comments were received after allowing each team to spend about an hour deliberating the
issues. It was noted that many of the comments received were not necessarily related to climate
change/adaptations, but were more common engineering practices, which should have been implemented
as such. Others, however, still necessitated some research to ensure their viability based on good
engineering principles. These were taken up by the AfCAP Project Team and incorporated in the Guidelines.
Following the presentation of the Demonstration Sections, a second interactive workshop was held. The
same teams as described above concluded on the following list of problems:
 Shear failure due to excessive subgrade moisture
 Erosion of wearing course and side-drains on grades
 Slope instability
 Erosion of embankments near structures
 Collapse of structures
 Loss of surfacing on low lying roads during flooding
 Pavement failures due to raised moisture contents in sub-layers
 Erosion of high embankments and loss of surfacing during flooding
 Undermining of embankment due to flooding
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Poor road condition - unsuitable gravel
Flooding of the road 
Excessive vegetation growth affecting visibility and undermining the pavement
Shear failures and undermining due to changes in river courses
Subsidence of the road
Siltation inside culverts and inside drains (lack of maintenance)
Scouring around supports and abutments
Flooding of earth roads in black cotton soil areas

It was noted that most of these problems are not necessarily specifically related to climate change and/or
are covered by the problems originally identified. However, additional guidance with respect to these was
included in the Guidelines.
Following the presentations on Non-engineering adaptation measures and the recommendations for Phase
2 of the AfCAP climate adaptation project, the following comments were received by the delegates which
were integrated into the Handbook and associated Guidelines identified herein:







Rain harvesting (road ponds) should be considered – road infrastructure should be adapted (at
water crossings, for instance) to enable rainwater to be captured and stored for use by rural
communities
Good cooperation between different Ministries/Departments was considered key, but is often
difficult to achieve in some countries
Each Ministry/Department/Agency should employ a climate change officer, possibly by combining
this position with that of an environmental officer – should be an integrated function (not extra)
Political will is required to prevent human settlements from being established in climate vulnerable
areas
Climate adaptation must become part of the curriculum at universities
Climate adaptation handbook:
o There was general agreement on the concept of a generic handbook supported by
guidelines
o The Handbook must provide a well-defined yet practical step-by-step approach on how to
undertake and implement climate adaptation
o Agreed that specific guidelines on design are not required
o Three guidelines should be prepared: (1) Vulnerability assessments; (2) Engineering
adaptation measures; and (3) Non-engineering adaptation measures.

AfCAP Workshop held at the Technology Transfer Conference in Zambia
Dr J Cook presented the background and introductory lecture. This was followed by a presentation on the
basics of the engineering adaptation methodology by Dr Paige-Green.
The presentation highlighted and discussed the important climate-related stressors and their individual
impacts on the road networks. These include:
i.
ii.
iii.

Increased and decreased precipitation
Increased and decreased temperatures and ground-water levels
Increased windiness and more frequent extreme events.

The types of problems and suggested cost-effective solutions were highlighted and briefly discussed in the
presentation. It was also highlighted that an essential input during the road design and maintenance
process is to identify those areas most at risk and to quantify the risk. Therefore, periodic assessments of
the resilience of the road network need to be made which are best carried out by trained assessors during
routine visual condition surveys of the road networks. Issues to be assessed and visual condition indicators
were introduced in the presentation.
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5.1.1

Climate vulnerability assessment methodology

At the workshops held in Tanzania and Zambia, as well as at the workshops held in the three lead countries
during Phase 1, it was noted that the various methods used by different organisations to map climate
vulnerability regionally, nationally and locally should be harmonised in order to avoid duplication and/or
confusion in sub-Saharan countries. In order to address this issue, the Project Team assessed the methods
and/or screening tools used by the World Bank, the EU, the European Conference of Directors of Roads
(CEDR) and the Asian Development Bank (ADB), and benchmarked the method proposed by the Project
Team against these four methods. The comparisons between the proposed AfCAP methodology and the
various existing tools are presented below:
World Bank: Climate & Disaster Risk Screening Tool for Roads Project













Both methodology frameworks are based on a four-phase process; whereas the World Bank
screening tool follows a linear process, the proposed methodology is an iterative process.
The World Bank screening tool is a non-detailed project risk screening tool which provides a project
climate change risk rating, whereas the proposed methodological framework is a detailed risk
assessment tool that can be used for regional or local level analysis.
The World Bank tool uses an exposure–sensitivity–adaptive-capacity framework, similar to the
adaptation framework for the proposed methodology, although the World Bank tool does not
include the identification of adaptation options in its framework.
Similar to the AfCAP methodology, the World Bank framework considers both physical components
and non-physical socio-economic components.
The World Bank screening tool uses coarse 200 km spatial resolution global climate models or in
some cases 50 km downscaled regional climate data, whereas the proposed framework uses a fine
downscaled 8 km spatial resolution climate model.
The proposed methodology identifies high-risk rural access roads using information on historical
and projected future climate patterns, whereas the World Bank screening tool was developed as a
high-level tool that is used to flag key risks in order to demonstrate the required level of effort
needed for further more detailed studies.
The World Bank tool does not geospatially quantify risk and vulnerability. Vulnerability visualisation
through maps is therefore not possible.
In the World Bank tool, impact ratings rely on the user’s subject matter expertise and contextual
understanding, whereas the proposed methodology relies on a scientifically informed semiquantitative indicator-based risk assessment. The World Bank tool is thus more subjective in its
analysis given that it relies on users providing a risk rating based on their own expertise and
understanding.

EU: European Climate Adaptation Platform (Climate-ADAPT)







The methodological framework of Climate-ADAPT is a high-level six-step process for conducting a
climate adaptation project, whereas the AfCAP methodology uses four steps. Both methodologies
use an iterative process.
Climate-ADAPT provides a generic climate adaptation framework that needs to be customised for a
sector of interest (i.e. ‘roads’ in the AfCAP case).
The AfCAP methodology was developed with the explicit purpose of analysing the vulnerability of
rural roads to climate change hazards and the risks of decreased accessibility for settlements that
have to rely on those roads. By comparison, the Climate-ADAPT platform provides high-level tools
and information that are intended to highlight key issues to consider when planning and
implementing an adaptation scheme. The platform focuses on urban adaptation for European
cities, with very few guidelines for roads, especially rural roads.
Similar to the AfCAP methodology, the Climate-ADAPT framework considers both physical
components and non-physical socio-economic sensitivity components.
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No information is provided on the scale of data that is most appropriate, although most case
studies use an EU-scale for GIS data, namely national and in some cases district-level scales for
analysis. The AfCAP proposed framework uses a fine 8 km spatial resolution climate model.
The Climate-ADAPT tool does not geospatially quantify risk and vulnerability. Vulnerability
visualisation through maps is therefore not possible.

European Conference of Directors of Roads: ROADAPT (Roads for Today, Adapted for Tomorrow)
Guidelines





Similar to the AfCAP methodology, ROADAPT was developed with a specific focus on adapting road
construction policy to climate change and an assessment of socioeconomic impacts.
Similar to the AfCAP methodology, the ROADAPT considers both physical components and nonphysical socio-economic components.
Both methodologies quantify risk and vulnerability in geospatial terms, which makes vulnerability
visualisation through maps possible.
ROADAPT can be used not only to identify vulnerable roads but also vulnerable sections of a road.
Vulnerability is assessed per individual hazard. The AfCAP methodology is based on similar
considerations.

Asian Development Bank: 20 Step Guidelines for Climate Proofing Investment in the Transport Sector







5.2

The ADB guidelines follow a linear process, whereas the proposed methodology is an iterative
process.
Though the transport sector includes roads, waterways, rails, and airborne transport, both
methodologies focus solely on road infrastructure.
Both methodologies consider the spatial resolution of the projected climate change data. However,
the ADB guidelines only go as far as to recommend downscaling the coarse resolution of GCMs, but
do not specify the most appropriate downscaled resolution, whereas the proposed framework uses
a fine downscaled 8 km spatial resolution climate model.
Similar to the AfCAP methodology, the ADB guidelines consider both physical components and nonphysical socio-economic components.
The ADB guidelines map areas that are particularly vulnerable due to biophysical and
socioeconomic sensitivities and climate variability. Thus, both methodologies quantify risk and
vulnerability in geospatial terms.

Progress Reports

Activities conducted over the course of the project are highlighted in Table 2, as reported in the Inception
Report and subsequent Progress Reports for the period April 2017 to December 2018.
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Table 2

Project Activities reported in previous Progress Reports

Document/Period
(Reference)

Activities Reported

Inception Report
April to June 2017
(Verhaeghe et al.,
2017a)

– Outcomes of two workshops: (a) Tanzania Stakeholder Workshop (April
2017), and AfCAP Workshop held at the 8th Africa Transportation
Technology Transfer Conference held in Zambia in May 2017
– Methods and/or screening tools used by the World Bank, the EU, the
European Conference of Directors of Roads (CEDR) and the Asian
Development Bank (ADB) for mapping climate vulnerability regionally,
nationally and locally, and benchmarking of the method proposed by the
AfCAP Project Team against these four methods
– Progress on drafting of a generic Handbook outlining the climate adaptation
methodology, as well as on guidelines for non-engineering adaptation
measures.

1st Progress Report
June to August 2017
(Verhaeghe et al.,
2017b)

– Progress on the establishment of demonstration sections
– The development of a climate threat and vulnerability methodology for
application at a local/project level
– The development of the draft Climate Adaptation Handbook and the three
associated guidelines, namely Change Management Guidelines, Climate
Risk and Vulnerability Assessment Guidelines; and Engineering Adaptation
Guidelines.

2nd Progress Report
August to November
2017
(Verhaeghe et al.,
2017c)

– Progress on the establishment of demonstration sections
– Further progress made on a climate threat and vulnerability assessment
methodology
– Feedback on the workshop held in Mozambique in September 2017
– The adaptation of conventional asset management practices to incorporate
climate effects
– The status of the country progress reports primarily focussing on the
aspects of change management.

3rd Progress Report
November 2017 to
February 2018
(Verhaeghe et al.,
2018a)

– Progress update on demonstration sections
– Feedback on workshops held in Ethiopia and Ghana
– Updating of the Climate Risk and Vulnerability Assessment Guideline, and
modification of the Handbook and Change Management Guidelines by the
incorporation of the 'do nothing' strategic option
– Status of the Country Reports for the three Lead Countries
– Report back to the 1st Inter-Regional Implementation Meeting held in
Uganda

4th Progress Report
March 2018 to May
2018
(Verhaeghe et al.,
2018b)

–
–
–
–
–

5th Progress Report
June 2018 to
September 2018
(Verhaeghe et al.,
2018c)

– Progress update on demonstration sections and associated embedment
activities (Ethiopia)
– Addition of the Visual Assessment Manual to the suite of Handbook and
Guidelines produced
– Trialling of the vulnerability assessment method and Visual Assessment
Manual in Ethiopia
– Embedment workshops and meetings held in Ethiopia and Ghana
– Preparation of papers for conferences

6th Progress Report
October 2018 to
February 2019
(Verhaeghe et al.,
2019b)

–
–
–
–
–
–

Progress update on demonstration sections
Embedment workshops and meetings held in Mozambique
Updating of the Engineering Adaptation Guideline
Second draft of Mozambican Country Reports
Report back on poster presentation at the Gender Summit 14 – Africa
(Climate Change through the Gender Lens – Focus on Africa) held in Kigali,
Rwanda.

Construction of Mozambique demonstration section
Training/embedment initiative in Ghana
Updating of Visual Assessment Manual
Draft Guidelines uploaded to ReCAP website for comments
Update on translation of Handbook and Guidelines to Portuguese
Progress update on development of ‘Vulnerability Index’
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Document/Period
(Reference)

Activities Reported
– Peer-reviewed papers presented at conferences (AfricaGEO 2018 and
SARF/IRF/PIARC Conference)
– Preparation and submission of abstracts
– Preparation of paper for CAPSA, 2019
– Draft Handbook and Guidelines published on ReCAP website for comments
– Initiation of Training-of-Trainers programme (additional AfCAP countries)
– GEM PIT meeting in Zambia to embed climate change effects in road asset
management
– Country Reports for Ethiopia, Ghana and Mozambique submitted to ReCAP
PMU
– Preliminary recommendations for Phase 3
– Preliminary cost-benefit analysis
– Proposed activities for outstanding tasks and activities (contract
amendment)

5.3

Country Workshops

A Briefing Note on the Integration of Climate Change in Asset Management had been prepared previously.
This Briefing Note formed the basis for the incorporation (methodological) of road asset management
principles in the Handbook and the three associated Guideline documents. The integration of climate change
information with asset management was one of the key items discussed in the workshop sessions.
A number of items to be considered in linking climate adaptation to road asset management systems were
listed in the 3rd Quarterly progress report - February 2018. This report also highlighted some of the key
challenges to be considered in order to link the road asset management system to any climate-related
information. It also proposed several steps to be followed for embedment.
Workshops were held in each of the lead countries where the project objectives and implementation
strategies were addressed in relation to country-specific issues and policies. This was done through
engagements with key stakeholders in order to establish practical issues dealing with the embedment of
climate change information. Vulnerability scores were proposed that could also be incorporated into RAMS.
These items were investigated in detail pertaining to each country in order to make the implementation
practical. The proceedings of each workshop can be found in detail in the Country Workshop Reports, the
main findings are summarised below.
5.3.1

Mozambique

Climate Adaptation Workshop (10-12 April 2018)
A 3-day climate adaptation workshop and engagement programme was held in Maputo, Mozambique
where the following key findings were made:


Climate-related information was identified as an important consideration as part of the Highway
Information Management System (HIMS) RAMS which is currently being implemented at ANE.



The ANE GIS unit was recommended to host the climate change geospatial data. This was
facilitated by a training and data transfer session accompanied by the relevant documentation.



The Handbook and its associated guidelines were provided to ANE, with a request for users of these
documents to give input and comments that could be used to finalise the documents before they
are shared with other AfCAP member countries.



The National Emergency Operations Centre (SENOE), which operates under the National Institute
of Disaster Management (Mozambique) (INGC) was identified as a good forum where new data
items could be introduced/shared.
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The Nordic Development Fund project being undertaken by the Finnish Overseas Consultancy was
identified as a possible opportunity to engage and coordinate activities, especially where
similarities exist.



The development of a strategy was proposed to deal with climate change resilience in ANE as a
means of addressing policy issues for embedment. It was recommended that a key person at ANE
should be tasked or appointed as a champion to deal with Climate Change Adaptations (CCA).

Guideline overview and hands-on-training (19- 20 September 2017)
A two-day workshop was held in Chibuto in the Province of Gaza, Mozambique and was attended by ANE
delegates, as well as industry members working on a World Bank funded road construction project in Gaza
tasked with repairing road infrastructure impacted by flood events.
On Day 1, the local road environment inspection tool was presented and piloted on the demonstration
sections of the Mohambe to Maqueze demonstration project. Feedback was given by the attendees on the
Climate Threats and Vulnerably Assessment Guidelines presented.
Field assessments along the Mohambe to Maqueze demonstration road were conducted on Day 2 of the
workshop. Data were collected at four demonstration sites by the ANE delegates using the field assessment
forms developed to assist with data collection at local (project) level. Based on the feedback obtained from
ANE engineers using the fieldwork assessment form during the fieldwork exercise, the field assessment
form was modified and refined. Feedback from the workshop participants is presented in Section 9.
5.3.2

Ghana

A 4-day climate adaptation workshop and engagement programme was held in Accra, Ghana (10-13 July
2018), see Figure 4. The following action items were noted:


A new National Transport Strategy was being drafted by the World Bank. This presented the ideal
opportunity to incorporate climate change issues in the strategy. The Project Team was tasked to
incorporate CCA in the draft Green Paper once made available to the Project Team.



The geospatial map package was transmitted to interested key stakeholders, which included the
transfer of the prepared spatial information to the Head of the GIS/IT Section in DFR. It was
concluded that the data would best be placed within the GIS/IT section of DFR. These activities
supported the transfer of prepared spatial information to the Ministry of Roads and Highways
(MRH).



The geospatial data is such that it can be drawn into road asset management systems. The
information currently available (at district level) constituted the first round of information
embedment. In the longer term, especially since the MRH was envisaging the implementation of a
comprehensive national RAMS, the information provided could potentially also benefit all Line
Departments of MRH.



It was concluded that MRH would need to foster stronger relationships with departments and
agencies involved in climate sciences to obtain information on weather variability and climate
change.



The World Bank’s Transport Sector Working Group that meets quarterly was identified as another
possible platform for information sharing.



MRH was requested to comment on the Handbook and its associated guidelines.



The importance of developing a research policy for the MRH was highlighted. Work on this had
already commenced but it was now realised that research on climate adaptation should be
included. A copy of the policy was to be made available to AfCAP for comments.

ReCAP |Climate Adaptation: Completion Report for Phase 2

32

Figure 4 Workshop session at the Offices of the Ministry of Roads and Highways – Day 1

5.3.3

Ethiopia

A 4-day workshop and engagement programme was held in Addis Ababa, Ethiopia (5-8 June 2018) where
the following were noted:


A copy of a recently completed project report entitled “Increasing Climate Resiliency of the
Ethiopian Road Network” was requested and made available to the team.



The geospatial map package was made available to interested key stakeholders (see Figure 5); this
concluded the transfer of the prepared spatial information to ERA.



A project geared towards the development of a modern Road Asset Management System was
identified as an ideal opportunity to embed climate change data and indices in the RAMS.



The need for a fully operational CCA policy in ERA was identified. The incorporation of a CCA
strategy in the Asset Management Strategy was proposed.



The Planning and Information, Communication and Technology (ICT) Department at ERA were
identified as the most appropriate place to house geospatial information. A key person at ERA was
yet to be appointed but when appointed should be tasked as the champion to deal with CCA.



The Handbook and its associated guidelines were provided to ERA for comments.



In order to initiate the embedment of climate change information in ERA’s activities and systems,
the ERA’s new Asset Management Strategy was identified as the best vehicle to do so.
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Figure 5 AfCAP geospatial data package, file and accompanying information

5.4

Climate Adaptation Handbook

The overall project aim is to sustainably enhance the capacity of AfCAP partner countries to reduce current
and future climate impacts on vulnerable rural infrastructure so as to increase resilience for the foreseeable
future. A Climate Adaptation Handbook, and its associated Guidelines, has been drafted with the overall
project aim in mind. It has been developed to cover a wide range of climatic, geomorphologic and
hydrological circumstances commonly applicable to the three study countries, Ethiopia, Ghana and
Mozambique, but is equally applicable to any of the other Sub-Saharan African countries.
The Handbook provides a methodology for carrying out a climate adaptation assessment for rural access to
assist socio-economic development. It also focuses on activities and actions that conventional standard
approaches do not cover. Furthermore, it aims to improve capacity, as stated in the project objectives
regarding the sustainable enhancement of AfCAP partner countries’ capacities and capabilities.
The Handbook is an overarching document and illustrates the fundamental principles, processes and steps
required for building greater climate resilience.
Details regarding actual adaptation approaches and measures are included in the accompanying Guidelines
that cover Change Management, Climate Threats and Vulnerability Assessment, and Engineering
Adaptation. The Visual Assessment Manual was added to the Handbook and supporting guidelines during
the course of the project as described in the 5th Quarterly progress report (see Figure 6).
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Figure 6 Supporting Guidelines of Climate Adaptation Handbook

The Handbook has been produced to provide relevant information on adaptive procedures for new and
existing rural access roads, along with instructions on an appropriate methodology to address climate
threats and asset vulnerability and to increase resilience for the foreseeable future. Although produced for
low-volume road applications, most of the principles also apply to high-volume roads. However, it is also
important to note that the priorities and design parameters for low-volume roads may differ from those
found in high-volume roads, and therefore caution is advised when applied to high volume roads.
There are three specific overlapping applications of the Handbook in the context of low-volume roads, as
shown in Figure 7:

Figure 7 Applications covered in the Handbook

For the three applications:






Accessibility objectives are the same, but the design and construction processes may be different.
Principles of adaptation methodology remain the same.
For existing infrastructure there will be more historical knowledge and a better understanding of
climatic and hydrological impacts.
Maintenance backlog failures of existing roads are the most problematic and the highest priority.
Repair/rehabilitation of assets affected by climate events to restore accessibility is not only costly,
but sometimes results in fruitless expenditure if the “emergency” restoration measures are not
rendered climate resilient.

The scope of the Handbook incorporates a Situational Review and Process Management covered in PART A
of the Handbook as well as a methodology in PART B comprising five stages set out as follows:
Stage 1:
Stage 2:

Climate risk screening (national/regional)
Impact and vulnerability assessment (project level)
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Stage 3:
Stage 4:
Stage 5:

Prioritisation, as well as technical and economical evaluation of options
Project design and implementation
Monitoring and evaluation

Table 3 outlines the contents and scope of the Handbook methodology described above as well as how the
Guidelines address the various stages.
Table 3
PART A

Contents and scope of the Adaptation Methodology

Situational review and process management
Problem identification (including evidence)
Identification of probable causes
Drivers of change (policy driven)
Change management
Approach and delivery
Effective data management

PART B

Methodology

Stage 1

Climate risk screening (national/regional)

B.1.1

Needs determination

B.1.2

Identification and mobilisation of stakeholder/partner involvement

B.1.3

Setting of policy, objectives and scope (network level)

B.1.4

Analysis of observed and projected climate effects

B.1.5

Data gathering and risk analysis

Stage 2

Impact and vulnerability assessment (project level)

B.2.1

Project-level climate risk screening

B.2.2

Climate impact assessment
Data gathering and vulnerability assessment

B.2.3

Data gathering and vulnerability assessment

Stage 3

Technical and economical evaluation of options

B.3.1

Identification of strategies and potential adaptation measures

B.3.2

Impact assessment of ‘do something’ and ’do nothing’

B.3.3

Stakeholder consultations

B.3.4

Prioritisation and selection of adaptation measures

Stage 4

Project design and implementation

B.4.1

Development of implementation plan (including 'Inadequate budget’
scenario)

B.4.2

Design parameters and optimisation

B.4.3

Construction supervision and documentation
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Change Management

Associated guideline

Change Management

Climate Threats & Vulnerability
Assessment

Climate Threats & Vulnerability
Assessment

Engineering Adaptation

Engineering Adaptation
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Stage 5

Monitoring and Evaluation

B.5.1

Development of monitoring and evaluation plan

B.5.2

Reporting and sharing of implementation experiences

Engineering Adaptation

KEY:
Sections covered by the Change Management Guidelines
Sections covered by the Climate Threats and Vulnerability Assessment Guidelines
Sections covered by the Engineering Adaptation Guidelines
The Visual Assessment Manual describes the nature and collection of data, which normally do not form
part of routine data collection for asset management purposes. This includes issues such as erosion;
problem soils; drainage from the road and from its near environment as well as from outside the road
reserve; instability of embankments and cuttings; construction issues and maintenance problems. Based on
typical problems that may be encountered, the assessments are best conducted by inspectors with a
geotechnical, engineering geological and geomorphological background.

5.5

Country Reports

The three countries on which the studies were based represent nearly the full range of climatic systems in
Africa. Mozambique is subject to flooding and extreme events, including tropical cyclones. Both
Mozambique and Ghana are on the receiving end of water flowing out of major international river basins,
and most of their economic activity and population are concentrated along the coast and/or in low-lying
estuaries and deltas. Ethiopia is a land-locked country with smaller river catchments and extensive
mountainous areas.
The Country Reports (see Figure 8) cover the management of vulnerability and adaptation to Climate Change
using the principles and recommendations set out in the Handbook and relevant Guidelines. They feature
issues specific to each of the three countries, dealing with the issues of adaptation, incorporation of climate
risk information into systems, and actions to put in place policies that specifically deal with incorporating CCA
into the relevant road authorities for each country.
The Country Report for Mozambique has been translated into Portuguese.

Figure 8 Country Reports prepared for Ethiopia, Ghana and Mozambique
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6

Project Management Approach

The project called for a team of professionals with a proven track record in the professional areas of:
climate and climate change assessments; risk and vulnerability and assessments; road engineering and
management, with a particular focus on both engineering and non-engineering adaptation options; and
knowledge dissemination and capacity development. All of the members of the Project Team who worked
on Phase 2 of the project were well qualified for carrying out their assignments given their accumulated
previous experiences in similar types of projects. The members of the Project Team, as well as their Core
Areas of responsibility, are indicated in the organisational chart shown in Figure 9, while the planned and
actual inputs in Phase 2 of the study are summarised in Table 4.
Information
Management

Strategic Research
Management

Team Leader
(B Verhaeghe)

Counterpart
Engineers/Researchers
(two per country)

Financial
Management

Climate
Assessment
(F Engelbrecht)

Vulnerability
Assessments &
Asset Management
(A le Roux)

Engineering
Adaptation Options
(P Paige-Green)

Non-Engineering
Adaptation Options
& Capacity
Enhancement
(M Head)

Hydrology Expert
(J-M MwengeKahinda)

Spatial Statistics
& Risk Analysis
(S Makhanya)

Geotechnical
Specialist
(M Mgangira)

Transport Policies
(J Maritz)

Asset Management
Specialist
(M Roux)

Field Assessment
Specialist
(C Fisher)

Young Civil
Engineers
Figure 9 Project Organisational Structure
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Table 4

Professional Inputs for Phase 2 (recorded hours until 31 July 2019)

Position Title

Team Members

Actual Inputs vis-à-vis
Planned Inputs (in
brackets)

Team Leader

Mr B Verhaeghe

212 days (183 days)

Road Engineering Expert

Prof P Paige-Green

197 days (191 days)

Climate Expert

Prof F Engelbrecht

5 days (11 days)

Non-Engineering Adaptation Options &
Capacity Building Specialist

Mr M Head

79 days (80 days)

Senior Geo-Informatics Scientist
(Vulnerability Assessments)

Mrs A le Roux

34 days (125 days)

Asset Management Expert

Mr M Roux

59 days (49 days)

Hydrology Expert

Dr J-M Mwenge-Kahinda

Spatial Statistics & Risk Analysis Scientist

Dr S Makhanya

41 days (33 days)

Transport Policies

J Maritz

87 days (39 days)

Six Counterpart Engineers/Researchers in
three Countries

Ethiopia (ERA):
 Ato Alemayehu Endale
 Ato Deribachew Mezgebu
 Ato Yitagesu Desalegn
Ghana (MRH/DFR):
 Mrs Efua Akwetea-Mensah
 Mr Edmond Balika
 Dr Patrick Amoah Bekoe
Mozambique (ANE):
 Mrs Raquel Langa
 Mr Rogério Simione
 Mr Moises Dzimba

Approximately 25 days
on average per person
(induction to project;
site visits; workshops)

Mr J Komba
Mr A Rampersad
Mrs R Mokoena
Mr D Ventura
Mr I Akhalwaya
Mrs K Arnold
Dr A Cooper
Dr E Kapangaziwiri

57 days
14 days
4 days
2 days
4 days
232 days
3 days
3 days

Other resources deployed (CSIR):
Road Engineering Support
Road Engineering Support
Road Engineering Support
Road Engineering Support
Road Engineering Support
Geo-Informatics Support
GIS-Informatics Support
GIS-Informatics Support

1 days (22 days)

Notes on the above table:


Mrs A le Roux led the team responsible for providing geo-informatics expertise to the project. This
team consisted of Mrs K Arnold, Dr A Cooper and Dr E Kapangaziwiri. (Several other team members
also contributed but did not record their time spent on the project.) Their activities included:
obtaining and interpreting climate change projections; risk and vulnerability assessments based on
a multiple socio-economic dimensions focusing on rural development, and development of
appropriate risk and vulnerability methodologies for implementation at national, district and
project level; benchmarking the proposed methodology against those used by the World Bank,
European Union among others; drafting of guidelines and publications; development of various
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tools to facilitate the incorporation of relevant geo-information layers in decision support systems,
specifically for Ethiopia, Ghana and Mozambique; active involvement in all training interventions to
support the uptake of engineering and non-engineering aspects pertaining to geo-informatics into
local practices; support in the drafting of three country reports.


The hydrology expert (Dr J-M Mwenge-Kahinda) was only consulted to review the
recommendations made in the Climate Adaptation Handbook and Engineering Adaptation
Guidelines. The other civil engineers and engineering geologists on the project team, some of
which are involved in bridge design, their optimisation and management (e.g. Mr M Roux),
provided the necessary engineering inputs in all field and desk-top activities.



A senior engineer (Mr J Komba) was assigned the responsibility to support Prof P Paige-Green with
the monitoring of flood-resilient demonstration sections constructed in the Gaza Province of
Mozambique.

The roles and responsibilities of the main team members with respect to project management were 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 risks
Direct, manage and control project work
Perform integrated change control
Validate and control the 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 with ReCAP PMU and relevant stakeholders in the region, and
particularly those in the three lead countries (e.g. AfCAP National 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. quarterly progress reports)
Drafting of the completion report

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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7

Work Plan for Phase 2 – Planned versus Actual

The Work Plan for Phase 2, detailing all Work Packages and associated tasks/activities, is provided in
Annex 4. The actual and planned completion dates for the Milestone reports and for the other project
outputs are shown in Table 5 below.
Overall, the inception report, Quarterly progress reports and second series Workshop material and reports
were completed and delivered as planned. However, delays were experienced, as reported in the Progress
Reports.
The first delays were associated with the initiation of the initial set of workshops following the production
of the first draft of the Handbook and Guidelines. For enhanced effectiveness of the training it was decided
that the workshops needed to be conducted within close proximity of the demonstration sections to
demonstrate and validate the vulnerability assessment and engineering adaptation methodologies
proposed. This caused some delay mainly resulting from in-country logistical challenges they had to
overcome to secure venues and local participation in the workshops.
The completion of the construction of the demonstration section in Mozambique was also deferred due to
delays in securing World Bank funding, as well as contractor(s) mobilisation and other operational issues
relating to the contractor (e.g. receipt of construction quality control data from contractor).
The completion of the Training-of-Trainers programme also suffered delays, mainly caused by the two
cyclones that impacted Mozambique in a short space of time. The Mozambican Training-the-Trainer
programme, which was to have taken place in March 2019, was cancelled two days before it was to be
initiated) and was only completed in July 2019.
As a result of several delays experienced by the Project Team, two contract amendments were requested,
and approved by ReCAP PMU. A third contract amendment was issued in July 2019 to enable the Project
Team to edit the Handbook, Guidelines and Visual Assessment Manual based on the feedback received
from the ReCAP-appointed external peer reviewer. The completion date was extended from July 2019 to
September 2019.
Table 5

Planned and actual Delivery Dates for Milestone Reports and Projects Outputs

Main Deliverables

Original Contractual
Due Dates

Contract
Amendments

Actual Dates

June 2017
August 2017
August 2017
November 2017
November 2017
February 2018
May 2018
May 2018
August 2018
November 2018
N/A
N/A

None
None
None
None
None
None
None
None
None
None
N/A
N/A
June 2019
August 2019

June 2017
August 2017
July 2017
November 2017
November 2017
February 2018
May 2018
May 2018
September 2018
December 2018
February 2019
March 2019
Draft: July 2019
Final: Sept 2019

(August 2019)

September 2019

MILESTONE REPORTS:
Inception Report
1st Quarterly Progress Report
Draft Handbook
2nd Quarterly Progress Report
1st Biannual Country Reports
3rd Quarterly Progress Report
4th Quarterly Progress Report
2nd Biannual Country Reports
5th Quarterly Progress Report
3rd Biannual Country Reports
6th Quarterly Progress Report
Draft Final Report
Completion Report, Scientific Papers
& Recommendations for Phase 3
Final Handbook, Guidelines and
Manual

December 2018
Not specified
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Main Deliverables

Original Contractual
Due Dates

Contract
Amendments

Actual Dates

OTHER PROJECT OUTPUTS:
Design Reports for Demonstration
Sections (final set)

As Built Reports for Demonstration
Sections (final set)
Training Material for Workshops
(first set)
Training Workshop Summary
Reports (1st series of workshops)
Training Workshop Summary
Reports (2nd series of workshops)
Training-the-trainer workshops

November 2017

None

March 2018

Mozambique
(March 2019)
Ghana (See Note1)
Ethiopia (See Note 1)

Mozambique
(September 2017),
Ethiopia (December
2017), Ghana
(February 2018),
Mozambique
(Sept 2019)
Ghana (See Note 1)
Ethiopia (See Note 1)

August 2017

None

August 2017

October 2017

None

February 2018

July 2018

None

July 2018

July 2018

July 2019

July 2019

Note 1:
With the exception of Mozambique, the physical construction of the demonstration sections in Ethiopia
and Ghana were not executed in Phase 2 because of reasons beyond the control of AfCAP and the AfCAP
Project Team.
Since the focus of Phase 2 was on the demonstration and embedment of the climate adaptation
methodologies proposed, it was recommended to the ReCAP PMU that sharing common understanding on
vulnerability assessments and appropriate engineering designs, and the embedment thereof, are probably
of greater importance at this stage (i.e. focus on quality control of the implementation of proposed designs)
than to construct and to monitor the performance of demonstration sections, especially in view of the
(apparent) challenges experienced by ERA and DFR to mobilise funding for construction of new or
previously designated roads, respectively.
Several attempts were made to identify new sites in Ethiopia and Ghana that were being challenged by
climate effects. These sites were used to further validate and implement the adaptation methodology
through training with the expectation that the learning will be diffused nationally. These hands-on training
events took place in August 2018 (Ethiopia) and November 2018 (Ghana).
The efforts that would have been devoted to the demonstration sections were redirected towards the
development of additional documents that did not form part of the original plan (i.e. three Guidelines and
the Visual Assessment Manual) as well as towards the embedment workshops and the train-the-trainer
programme.
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8

Project Outputs

The main outputs produced by the Project Team can be obtained from the following links:
1. Milestone Reports:
o

Inception Report for Phase 2: http://www.research4cap.org/Library/CSIRetal-2017ClimateAdaptation-InceptionPhase2-AfCAP-GEN2014C-170813.pdf

o

First Quarterly Progress Report: http://www.research4cap.org/Library/VerhaegheetalCSIR-2017-ClimateAdaptation-QRP-AfCAP-GEN2014C-171003.pdf

o

Second Quarterly Progress Report:
http://www.research4cap.org/Library/Verhaegheetal_2017_ClimateAdaptionRiskManage
mentandResilienceOptimisation_QR2_AfCAP_GEN2014C_171222.pdf

o

Third Quarterly Progress Report: http://www.research4cap.org/Library/VerhaegheetalCSIR-2018-ClimateAdaptation-QR3-AfCAP-GEN2014C-180420.pdf

o

Fourth Quarterly Progress Report: http://www.research4cap.org/Library/VerhaegheetalCSIRConsortium-2018-ClimateAdaptation-QR4-AfCAP-GEN2014C-180531.pdf

o

Fifth Quarterly Progress Report: http://www.research4cap.org/Library/VerhaegheetalCSIRConsortium-2018-ClimateAdaptation-QR5-AfCAP-GEN2014C-180919-compressed.pdf

o

Sixth Quarterly Progress Report: http://www.research4cap.org/Library/VerhaegheetalCSIRConsortium-2019-ClimateAdaptation-QR6-AfCAP-GEN2014C-190301-compressed.pdf

2. Handbook, Guidelines, Manual
o

Climate Adaptation Handbook: http://www.research4cap.org/Library/CSIR-PGC-StHelensClimateAdaptation-Handbook-AfCAP-GEN2014C-190926.pdf

o

Change Management Guidelines: http://www.research4cap.org/Library/CSIR-PGCStHelens-ClimateAdaptation-ChangeManagementGuideline-AfCAP-GEN2014C-190926.pdf

o

Climate Risk and Vulnerability Assessment Guidelines:
http://www.research4cap.org/Library/CSIR-PGC-StHelens-ClimateAdaptationRiskVulnerabilityGuideline-AfCAP-GEN2014C-190926-compressed.pdf

o

Engineering Adaptation Guidelines: http://www.research4cap.org/Library/CSIR-PGCStHelens-ClimateAdaptation-EngineeringAdaptationGuideline-AfCAP-GEN2014C-190926compressed.pdf

o

Visual Assessment Manual: http://www.research4cap.org/Library/CSIR-PGC-StHelensClimateAdaptation-VisualAssessmentManual-AfCAP-GEN2014C-190926-compressed.pdf

3. Briefing Notes:
o

Briefing Note 5 (Vulnerability of African Rural Road Infrastructure to Climate Impacts How to Improve Resilience): http://www.research4cap.org/Library/CSIR-Cortium-2017ClimateAdaptation-BriefingNote5-AfCAP-GEN2014C-v170928.pdf

o

Briefing Note 6 (Handbook and Guidelines trialling):
http://www.research4cap.org/Library/CSIR-Consortium-2018-ClimateAdaptationBriefingNote6-180131.pdf

o

Briefing Note 7 (Embedment of Climate Change Aspects in Road Asset Management
Systems): http://www.research4cap.org/Library/CSIR-Consortium-2019ClimateAdaptation-BriefingNote7-190225.pdf

o

Technical Brief (Designing Climate-Resilient Roads for Long-Term Rural Access):
http://www.research4cap.org/Library/CSIRetal-2018-ClimateAdaptation-TechnicalBriefAfCAP-GEN2014C-181010.pdf
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o

Newsletter (Capacity building through AfCAP’s Climate Adaptation project):
http://www.research4cap.org/Recap-news/Lists/Posts/Post.aspx?ID=143

4. Country Reports (per country):
o

Mozambique:

o

Ghana:

o

Ethiopia:

5. Design and Construction of Climate Resilient Demonstration Sections
o

Mozambique:
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9

Key Results and Feedback from Stakeholders

9.1

ReCAP Log Frame

In the Final Report of Phase 1 (Verhaeghe et al., 2017), an assessment was made of the Phase 1
contributions to the ReCAP Log Frame indicators. The assessment for Phase 2, based on its activities and
outcomes, is presented in tabular form in Annex 5.
The Phase 2 review period was April 2017 to August 2019. Within this period a significant number of
contributions were achieved, which included:


Over 800 man-days spent by particularly the three Lead Countries in attending training, uptake and
embedment workshops;



The construction of climate resilient demonstration sections in Mozambique, whose efficacy will
have to be tested in future years;



The development of a handbook, three associated guidelines and a visual assessment manual
supporting the climate adaptation of rural road networks, which were extensively workshopped in
the three Lead Countries and shared with eight other AfCAP partner countries through a trainingthe-trainer programme, as well as with the Myanmar’s Department of Rural Roads Development;



Sixteen technology diffusion initiatives, namely: one published journal article, five peer-reviewed
conference papers, one poster presentation and nine presentations at conferences/forums;



Five Briefing Notes/Newsletters;



Inputs in three national policy/strategy, guideline and standard specification documents and action
plans agreed with the AfCAP Lead Countries to support uptake and embedment (see Chapter 5 of
Country Reports titled ‘Actions for implementation’ in: Maritz et al., 2018a; Arnold et al., 2018; and
le Roux et al., 2019b).

Phase 2 has cast a strong foundation for implementation and further diffusion of learning among a wide
spectrum of national and regional road/transport authorities, government officials, policy makers and
development partners, as well as among private sector specialists tasked with providing climate resiliency
within the context of rural accessibility. It is anticipated that the outputs of this project will leverage further
funds and contributions from Development Partners, MDAs, Roads Boards and financial institutions, and
that the outputs are likely to be adopted within and outside Africa (e.g. AsCAP countries), particularly if
Phase 3 is to be implemented (cf. Section 11 and Annex 7).
There is strong evidence from AfCAP country representatives who participated in Phase 2 events that the
implementation, uptake and embedment of the outcomes of Phase 2 (and beyond) in their as well as in
other ReCAP partner countries will strengthen the climate resiliency of rural road networks in years to
come, which in turn will support the socio-economic development of rural areas.

9.2

Workshop Feedback

The Workshops held in Mozambique (September 2017), Ethiopia (December 2017) and Ghana (February
2018) were all considered successful. The averages of all evaluation scores were over 4.0 (Useful, good) in
all the countries. The processed workshop evaluation scores for the three workshops are provided in
Annex 6.
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9.3

Key Outcomes and Feedback from Stakeholders Workshop and Engagement
Programme

9.3.1

Stakeholders Workshop and Engagement Programme: Mozambique

The workshop was held in Maputo (Mozambique) from 10 to 12 April 2018. The following are a list of key
outcomes and feedback from stakeholders:
A. Linkage of climate change to current ANE road asset management system.
It was indicated that an operational RAMS system should be used where possible and
extended to include climate change information.
B. Problems with World Bank screening tool (ANE – Planning Department)
ANE reported that it is difficult to access the online software and it has presented several
problems. A coarse resolution for informational items and no spatial output is produced.
ANE reported that the World Bank is working on a new tool, but it is not yet available.
C. The extent of the ANE GIS
It was indicated that GIS within ANE is mainly used for mapping purposes and that not
much spatial analysis takes place with their GIS. It was noted that it is possible to ‘place’ the
climate change risk and vulnerability information within this ANE office – however, some
capacity building would be necessary.
D. The HIMS RAMS system
It was noted that the HIMS RAMS implemented at the ANE currently does not include
climate-related information but it would be possible to add climate information as
additional tables in the HIMS database.
E. Sharing of the Handbook and associated guidelines
It was requested for users of these documents to give input and comments that could be
used to finalise the documents before they are shared with other AfCAP member countries.
F. Contributing information into wider Climate Adaptation environment
ANE is a member of SENOE and it was mentioned that this could be a platform where new
data items could be introduced and shared. It was proposed that a request be made to
SENOE for an opportunity to make a presentation on the geospatial climate-related data
that is available and that this process should be driven by ANE to create awareness that the
origin of the data is ANE.
G. Inclusion of Climate Change Resilience in Policy / Plans
It was recommended that a key person in ANE should be tasked or appointed as a
champion to deal with Climate Change Adaptation (CCA) across all departments in ANE.
Such an individual could also represent ANE at other institutions and for dealing with CCA.
9.3.2

Stakeholders Workshop and Engagement Programme: Ethiopia

The workshop was held in Addis Ababa (Ethiopia) from 5 to 8 June 2018. The following is a list of key
outcomes and feedback from stakeholders:
A. World Bank study on climate resilience for roads
A copy of the project report from the World Bank titled “Increasing Climate Resiliency of
the Ethiopian Road Network” was requested by ERA, due to its relevance to the AfCAP
Climate Adaptation project.
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B. Spatial information transfer
ERA requested a set of the geospatial information. The geospatial map package was
successfully installed and tested on their computer. The department was also taken
through the contents and the accompanying documentation.
C. ERA Road Asset Management System and Climate Assessments
A shortcoming that was identified is the lack of a policy to include climate aspects in the
road asset management systems. Currently ERA does not have a CCA policy.
D. Risk and climate threat vulnerability assessment
Although climate-related spatial information was supplied to ERA, the following aspects still
needed to be addressed:


Where would be the best suitable place to house spatial information within ERA?



How can the spatial information linkages between ERA and other institutions be
established, and with whom?



Who in ERA will be the key person responsible for climate change information?

Regarding the hosting of the geospatial information at ERA, it was concluded that it would
best be placed in the Planning and ICT Department
E. Research material / outputs provided
The Handbook and its associated guidelines were provided to ERA. ERA was requested to
provide any inputs or comments by mid-July 2018.
F. Inclusion of Climate Change Resilience in Policies / Plans
Policy issues also need to be addressed to enable embedment of climate change
information in ERA activities and systems. As stated earlier, the starting point would be to
include this in ERA’s new Asset Management Strategy currently being completed. ERA
indicated that they would task the consultants dealing with the drafting of the Asset
Management Strategy to include CCA aspects.
9.3.3

Stakeholders’ Workshop and Engagement Programme: Ghana

The final workshop was held in Accra (Ghana) from 10 to 13 July 2018. The following are a list of key
outcomes and feedback from stakeholders:
A. Contribution to the new National Transport Strategy
There is a current World Bank funded project to draft a new National Transport Strategy.
This therefore provided the ideal opportunity to incorporate climate change issues. The
consultant responsible for the project was in the process of preparing the draft Green
Paper for validation by stakeholders. [Note that the Project Team has supplied information
for incorporation into the Green Paper.] Aspects of Climate Change (and references to the
AfCAP project) have also been included in the Ministry of Roads and Highways’ Sector
Medium-Term Development Plan (SMTDP): 2018-2021. The Final Draft was published in
September 2018.
B. Spatial information transfer
Regarding the hosting of the geospatial information at MRH, it was concluded that it would
best be placed within the GIS/IT Section of the DFR.
C. The MRH Road Asset Management System and Climate Assessments
The spatial information currently available (at district level) could form the first round of
information embedment. For the longer term it was indicated that the MRH is currently
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investigating a comprehensive Road Asset Management system that can possibly be
sourced and implemented by all the departments within the MRH.
D. Risk and climate threat vulnerability assessment: sharing the information
It was noted that a forum where climate change work could be shared and discussed
(focussed on the roads sector) is the Transport Sector Working Group that meets quarterly
and is coordinated by the World Bank and the Ministry of Transport.
E. Research material / outputs provided
The Handbook and its associated guidelines were provided to the MRH. Users of these
documents were requested to give input and comments that could be used to finalise the
documents before they are shared with other AfCAP member countries.
F. Assistance with an MRH Research Policy to incorporate climate science elements
MRH also raised the importance of developing a research policy for the department. This
had already commenced, but it could also draw on the climate science work done by AFCAP
as well as other ministries and agencies.
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10

Cost-Benefit Analysis

A cost-benefit analysis was conducted to quantify the return on investment for the AfCAP Climate
Adaptation project. The assumptions made, the methodology adopted and the results of the analysis are
presented below.

10.1

Projected impact of climate change on sub-Saharan African road infrastructure

Chinowsky et al (2013) estimated that the African continent might be facing USD 183.6 billion liability to
repair and maintain roads (within the current road inventory; thus excluding new roads) damaged from
temperature and precipitation changes directly related to projected climate change through 2100. They
estimated that, based on six climate scenarios, the proactive and reactive costs for dealing with climate
impacts are estimated to range, respectively, from an average of USD 22 million to USD 54 million annually
per country. The following were also noted:


More than 85 per cent of rural feeder roads in Africa (i.e. those most susceptible to climate effects)
were currently considered to be in poor condition and cannot be used during the wet season.



The African continent lags behind global averages in road density based on both kilometres of road per
population and density of roads compared with the area covered. Hence, road closures caused by
consequences of adverse weather conditions may result in impaired accessibility (especially if no
alternative roads are available).



The potential degradation of roads from climate impacts presents a significant economic threat
throughout the continent, but for countries with low GDPs in particular.



At the time, AfDB called for USD 40 billion annually to mitigate the impacts of climate change: if a “No
Adapt” policy is chosen, the impacts to road infrastructure will account for approximately 6 per cent of
the funding. In comparison, an “Adapt” policy will reduce this cost to 1 per cent.



The option of not adapting may appear to be beneficial as a policy in the short term (i.e. adaptation
translates to increased spending; funding that could alternatively be utilised in health, education, etc.),
but the long-term impacts ultimately make the “No Adapt” option detrimental to development.



The Adaptation policy may result in an average saving of 74 per cent in total cost over the NoAdaptation policy, an average saving of USD 43 million per country annually.



If a No-Adaptation policy is adopted, infrastructure development plans may have to be delayed as
funding is reallocated to mitigate climate change damages. Associated with these delays is the potential
for socio-economic development to be impaired as access to critical services and expansion of
economic ties is delayed.

The above point towards the need for particularly sub-Saharan African countries to reconsider policy and
development plans to offset the impacts of weather variability and climate change on road infrastructure.
The AfCAP Climate Adaptation project addressed a multitude of dimensions to create both awareness and
action agendas to mitigate the impacts of climate change; from practical engineering adaptation solutions,
through climate vulnerability assessments and adapted asset management practices, to instilling
regulatory/policy changes at national levels. These are described below.

10.2

Project deliverables and their potential to act as Change Agents

10.2.1

Engineering guideline

The Engineering Guideline (and associated Visual Condition Assessment Manual) is of such a nature that it
does not only address options for rectification of “weak links” on access roads that may be impacted by
adverse/cataclysmic climate events, but it also instils a culture of “adapt”, i.e. implementation of sound
engineering decision-making processes that consider climate effects and their impacts (and awareness of
the consequences of “no adapt”). The adoption of “good engineering practices” permeates throughout this
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Guideline for the purpose of providing sustainable all-weather access, ranging from best practices for
‘adapted’ gravel roads to similar practices for surfaced roads, drainage and bridge structures, slope
stability, construction and maintenance practices as well as others. The Guideline also addresses the
benefits of the “adapt” approach vis-à-vis the “no adapt” option. Adaptation design can be based on more
traditional cost-benefit analyses, but also on meeting demands and not exceeding unacceptable risks at the
lowest possible cost.
Of note is an extract from the AfDB report entitled “The cost of Adaptation to Climate Change in Africa”
(AfDB, 2011) – incidentally the three countries described below are the three Lead Countries that AfCAP
focussed on in their Climate Adaptation programme:
The World Bank (2010) study provides bottom-up evidence on adaptation needs in a number of
countries including Mozambique, Ethiopia and Ghana. Although such case studies cannot
provide an overall picture of the costs of adaptation, the three countries represent nearly the
full range of agricultural systems in Africa and hence provide a significant diversity of potential
climate change impacts and adaptation responses. For each country, adaptation options are
identified and cost for the key sectors, although the costs of private (autonomous) adaptation
are excluded. As such, the true costs of adaptation are likely to be higher.
– The country study for Mozambique estimates investment costs of around US$ 400 million per
year over 40 years for the adaptation options identified. One adaptation option – sealing
unpaved roads, a ‘low regret option’ likely to yield significant benefits no matter the extent
of climate change – would restore about one-fifth of the welfare loss owing to climate
change. The remaining welfare losses could be regained with better agricultural productivity or
through the improvement of education, each at a similar overall cost. Irrigation investments are
found to be a poor adaptation option.
– Adaptation costs in Ethiopia are estimated to be far higher, at US$ 1.22 billion in the wet
climate scenario and US$ 5.84 billion in the dry scenario. These adaptation measures include
increased use of irrigation, paving roads, improving hydropower projects and ‘soft’ adaptation
measures such as changes in transportation operation and maintenance and the development
of new design standards. Without adaptation, Ethiopia’s GDP in 2025 would be lower by 2 - 8%
as a result of climate change. The adaptation measures studied can reduce this welfare loss by
roughly 50%.
– The report considers similar measures for Ghana, where it estimates that climate change will
cause a reduction in real household consumption of 5 - 10% in 2050, with an economy-wide
reduction in real GDP of 1.9 - 7.2%. However, although the report discusses various adaptation
measures at length, and analyses their strengths and weaknesses, it does not provide an overall
cost estimate.
Through the assistance of several Development Partners such as the World Bank, the EU, DFID, Nordic Aid
and others, such challenges are currently being addressed, particularly in Ethiopia and Mozambique.
However, the main focus of these interventions is to build (sustainable) infrastructure and not necessarily
to develop local capacity to replicate the same. Most of the above initiatives are often led by foreign
consultants (often involving increasingly foreign contractors’ workforces) and thus do not provide the basis
for local engineers and contractors to develop their own adaptive capabilities and capacity to handle the
challenges themselves.
Although the upgrading of roads to appropriate standards is a common theme among all ReCAP
programmes, one of the core objectives of this AfCAP project was to develop and to establish national
capability among especially road engineers, through induction and awareness-creating workshops and
train-the-trainers programmes, to build and embed climate-resilience in all projects to be undertaken in
their respective countries.
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10.2.2

Climate Threats and Vulnerability Assessment Guideline

Background: Rural road infrastructure is vital in supporting the delivery of essential utility services and has
great strategic, political, economic and social significance. This infrastructure is designed to ‘fit’ into a local
environment and to withstand a defined variety of forces that could destabilise the integrity of the
infrastructure. Its design is generally based on classifications informed by up to five decades of historical
climate data. With climate change, road design parameters based on historical climate data will be (and
have already proven to be) inadequate, given that in this century the frequency and magnitude of extreme
weather events are expected to increase. The effect of these changes could result in severe consequences
to the existing rural road networks as well as on future road developments if the necessary mitigation (e.g.
provision of adequate maintenance), adaptation (e.g. retrofitting) and precautionary actions are not
timeously implemented.
The Climate Threats and Vulnerability Assessment Guideline’s purpose is to take the user through the
process of getting to a comprehensive understanding of the biggest climate threats posed to the road
network and how these threats translate to an increased vulnerability of both the road network and the
dependent population and economies. The Guideline focuses on how these approaches will differ given the
scale of analyses conducted and the different role players, methods, tools and data needed to conduct such
a threat and vulnerability study. The Guideline supports the user in creating a series of profiles (maps and
indicators) by utilising existing tools, methods and data in order to enhance the user’s understanding of
current high-risk areas in need of intervention. Utilising a series of forward-looking socio-economic
principles and climate change models will support the user in obtaining a better understanding of plausible
shifts in future threats and vulnerabilities.
This Guideline is structured to, (a) guide the user through the steps involved in conducting a rapid risk and
vulnerability assessment in their respective countries even though variations in the availability and quality
of data are present, and (b) guide the user through a project level risk and vulnerability study when
implementing new or maintaining/retrofitting existing infrastructure.
The national/district-level assessment is geared towards providing evidence to national or international
stakeholders such as funders of government road asset investment projects, while the local assessment can
accommodate a higher level of detail aimed at assisting road construction and engineering professionals to
prioritise suitable interventions on specific road sections taking into account identified climate threats.
The above approaches have been piloted in three countries, namely Ethiopia, Ghana and Mozambique, and
have yielded wide-range acceptance for the implementation of these concepts in decision support systems,
inclusive of their national road asset management systems, which are now also expected to embed a
climate dimension that will inform prioritisation of investments. In addition to the above, it has stimulated
inter-Departmental/sectoral dialogue and cooperation in instigating a more inter-Departmental approach
to address community-based impacts of climate variability and impact.
10.2.3

Change Management Guideline

Change Management with respect to Climate Change has the potential for making significant strides
towards creating resilience to climate effects in a cost-effective way. The Change Management Guideline
covers policy and planning, stakeholder and asset management and involves the formulation of strategies
and programmes for improvement. It also pays attention to the management of measures that could be
taken when budgets are inadequate or absent for a “no adapt” option, sometimes referred to as the “do
nothing” scenario.
While this Guideline is essentially an induction guide, many of the aspects presented therein have been
introduced to the three Lead Countries involved in this project (Ethiopia, Ghana and Mozambique). After
institutional level discussions with stakeholders from various departments of the respective road agencies,
including senior and top management, appropriate elements are now in the process of becoming
embedded in their operations, regulations and policies. In tackling issues of climate adaptation and
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embedment, organisational linkages between the road agencies and relevant national government
(including the respective National Disaster Management Centres, National Environmental Departments and
National Meteorology Agencies in these three countries) have also been explored. Of note are the Country
Reports that have been drafted for the three Lead Countries, encapsulating resolutions made, based on the
broad concepts outlined in the Change Management Guideline.
10.2.4

Climate Adaptation Handbook

The Climate Adaptation Handbook provides relevant information on climate adaptation procedures for
rural road access, along with a methodology to address climate threats and asset vulnerability, and to
increase resilience in a systematic manner. It has been developed to cover a wide range of climatic,
geomorphologic and hydrological circumstances, based on application in Mozambique, Ghana and Ethiopia,
but should be equally applicable to any sub-Saharan country.
While the Handbook is an overarching document and illustrates the fundamental principles, processes and
steps required for climate resilience, it is supported by the three above-mentioned guidelines.

10.3

Cost-Benefit Analysis (CBA) for GEN2014C

Since the outputs of the project are largely intangible products, ranging from awareness creation, hands-on
training, guidelines, manuals and country reports, as well as embedment activities associated with, for
instance, decision support, and supporting policy changes, quantification of the project’s tangible benefits
is not a trivial exercise.
Using an analogy, approximately GBP 950,000 has been invested in Phases 1 and 2 of GEN2014C. Given that
the medium cost for constructing a low-volume road is approximately GBP 100,000 per kilometre, the
investment made in GEN2014C equates to approximately 9.5 kilometres of low-volume sealed road. The
question that now needs to be asked is whether the (intangible) benefits accrued from this project, on the
assumption that the project’s outputs and outcomes have been (fully) embedded in at least three AfCAP
partner countries, equate to a value of only 9.5 kilometres of road, given the extent (and condition) of the
road networks in these three countries (Ethiopia: 110,400km; Ghana: 109,500km; Mozambique: 32,100km;
Total: 252,000km). Even if the impact of the project would beneficiate only 1 per cent of the above total
road network by attaining improved all-weather performance and accessibility (and excluding all associated
socio-economic benefits), the “return on investment” would be in the order of 265:1.
The above is but one way to assess the potential cost-benefits. Another way could be to assess the “Adapt”
and “No-Adapt” policy options and calculate the potential length of new roads that could be constructed
based on assumptions on the shift from the “No-Adapt” to the “Adapt” policy option as outlined below.
Chinowsky et al (2013) noted the following: “if African countries focus on a reactive response to climate
change, where the repair of additional climate change damage is completed on an annual basis with no
adaptive changes to infrastructure elements the total cost projections through 2100 could be as high as
US$183.6 billion or US$2.3 billion per year. Although uncertainties in the climate model projections insert
variability in this total, even the median models suggest a potential cumulative cost of US$73.2 billion
through 2100 or US$915 million per year. Although adaptation policies can significantly reduce this impact,
the numbers remain notable for the continent. At the higher end of projections, a pro-active policy may still
result in an annual cost of US$670 million per year.”
They continued as follows: “These same numbers can be put in the perspective of opportunity cost to
determine the relative effect of climate change on the continent based on the kilometers of paved roads
that cannot be built, or the kilometers of unpaved roads that cannot be upgraded, due to reallocation of
funds to react to climate change damage. Utilizing this measure, the African continent is facing a potential
opportunity cost averaging 436 per cent per country if no pre-emptive action is taken. This opportunity cost
translates into a lost potential of expanding the existing paved road network on the continent either with
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new roads or with upgrades to existing unpaved roads by approximately 700,000 kilometers of paved road.
In contrast, if adaptation policies are put in place, the opportunity costs are lowered to an average of 143
per cent per country. This translates to a road network increase in excess of 210,000 kilometers of paved
roads. Although this is a 71 per cent decrease in the number of roads that are lost due to reallocation of
funds, this number represents an overall increase of 36 per cent over the existing paved road inventory on
the continent.”
It would, however, be speculative to attempt to translate the benefit created by this project into a return
on investment based on the above, especially since the scope of this project is limited to low-volume rural
roads and that Climate Change is also not an exact science and there is thus a fair degree of uncertainty
associated with the projected climate futures. As such, it does not yet provide fully reliable inputs for road
infrastructure engineering design and operations, although it is highly likely that infrastructure will have to
cope with a larger range of climate conditions than before (Hallegate, 2009).
While Chinowsky et al (2013) focussed mainly on weather-proofing infrastructure, the ‘Adapt’ versus ‘nonAdapt’ can assume many forms ranging from ‘do-nothing’ scenarios where plans for emergency relief are
put in place in case connectivity gets disrupted as a result of weather events (as a minimum measure) to
full implementation of climate resilient measures. Decision-making frameworks should balance the climateassociated risks and uncertainties against budgets for capital works and maintenance. For such frameworks
and adaptation strategies the following examples of approaches could be considered (after: Hallegatte,
2009):


No regret strategy – strategies that will yield benefits even in the absence of climate change (examples
of adaptation options: restrictive land-use planning; development of early warning systems, emergency
response and evacuation schemes, supported by well-maintained weather monitoring networks;
climate proofing of new infrastructure; storm/flood proof infrastructure)



Reversible strategies – strategies that are reversible and flexible over irreversible choices with the aim
so as to keep as low as possible the cost of being wrong about future climate change (examples of
adaptation options: stage construction; easy-to-retrofit coastal protection; ‘building back better’
responsibly)



Safety margin strategies – strategies that reduce vulnerability at null or low cost (example: doubling of
conventional storm return periods for all new designs of drainage infrastructure or the
rehabilitation/retrofitting of existing infrastructure)



A mix of above strategies

These and other measures are addressed in the set of documents prepared as part of this project, and have
been workshopped extensively in especially the three AfCAP Lead Countries (but also through a regional
training-the-trainer programme). By the embedment of the concepts promoted in the Handbook and
associated Guidelines, as well as the Visual Assessment Manual that supports two of these Guidelines, in
daily practices across Africa, the adoption of sound engineering and non-engineering principles will support
the more cost-effective provision of rural access in African countries. This will prevail if the following are
adhered to collectively (examples):


Acknowledgement that weather variability and change impact significantly on rural road networks and
that it therefore require greater attention and action, and that the adoption of ‘sound and responsible
engineering practices’ in design and maintenance directed at addressing this variability and change will
alleviate stress points (thus highlighting the importance of capacity building at all levels in the value
chain);



Acknowledgement that repetitive reinstatement of rural accessibility based on addressing the same
problems that repeatedly cause the disruption is not cost-effective, and that the costs associated with
such a recurring action (often referred to as ‘fire-fighting’) should be recorded as ‘wasteful expenditure’
from an auditing perspective (for instance) and be dealt with appropriately to eliminate its recurrence.
RAMS, especially those systems that have weather/climate elements built into their condition
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assessment, prioritisation and decision-making components, would greatly assist in minimising
‘wasteful expenditure’.
In summary, it is the Project Team’s opinion that Phase 2 of the project has yielded a significant number of
invaluable outcomes. These were achieved through the production of guidelines, building of capacity at
engineering and institutional level, demonstration of the implementation of these in practice and in RAMS,
and the formulation of action plans for further uptake and embedment. These, although not quantifiable in
money terms at this point in time, will most likely result in quantifiable benefits/’impact’ in years to come.
One of the objectives of Phase-3 should be to monitor and evaluate, and provide further assistance with,
the implementation of the action plans as defined in the Country Reports of the three AfCAP Lead
Countries to ensure uptake and embedment, whilst formulating similar plans and assist in the
implementation thereof in the other ReCAP partner countries.
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11

Next Steps: Recommendations for Phase 3

11.1

Overall Project Objectives

The overall project objectives will remain as follows (quoted from the project’s Terms of Reference):


The fundamental research objective of this project is 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.



Capacity Building and Knowledge Exchange. The appointed consultants must 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 should include a wide range
of targets from central government agencies to village groups.



Uptake and Embedment are integral elements of this project. The appointed consultants must
ensure that there is a focus on the uptake and subsequent embedment of outcomes. This must 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.

11.2

Phase 3 Objectives

The emphasis of Phase 3 should be on capacity building and knowledge exchange and uptake and
embedment, as well as enhancing the capacity of all ReCAP partner countries to effectively implement
climate-resilience adaptation measures, through the use of the Climate Adaptation Handbook and
associated Guidelines, focusing predominantly on the AfCAP partner countries that did not form an integral
part of Phases 1 and 2 of the project, as well as on the AsCAP partner countries. These are:



In Africa: DRC, Kenya, Liberia, Malawi, Sierra Leone, South Sudan, Tanzania, Uganda and Zambia
In Asia: Afghanistan, Bangladesh, Myanmar, Nepal and Pakistan

The focus of Phase 3 will be to establish and/or enhance the capacity of all ReCAP countries to implement
climate-resilience measures by themselves and widening the effective use of the Handbook and associated
Guidelines across all ReCAP countries. This needs to be underpinned by embedment of climate adaptation
in national policies and ensuring that policies are translated into strategies and plans. In addition,
guidance should be provided to each country on how to pilot/implement climate and associated factors in
RAMS to support decision making and the prioritisation of investments.

11.3

Proposed Scope of Phase 3

The following four distinct parts will direct the activities to be conducted in Phase 3. They are designed to
be in line and to reflect the project’s objectives:
(1) PART A: Sensitisation and awareness creation
Conduct a situational analysis and prepare evidence for all ReCAP partner countries, and engage
with all relevant key stakeholders (as part of in-country activities).
(2) PART B: Sustainable enhancement in the capacity of ReCAP partner countries
Initiate capacity building programmes and engage meaningfully with relevant partner-country
Ministry, Department and Agency/Authority (MDA) and other stakeholders in a knowledge
dissemination and capacity building programme that will be based on the methodologies and
products developed in Phases 1 and 2.
Provide hands-on in-field training on the use of the climate adaptation handbook (and associated
engineering adaptation guideline and visual assessment manual).
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(3) PART C: Uptake and embedment across AfCAP partner countries
Uptake and embedment will assume the format of informing national policies, through regional
and district planning, down to practical guidance on adaptation delivery at rural road level. It also
includes appropriate and practical guidance on: (1) embedment of climate vulnerability assessment
methodology in MDAs’ decision support systems (e.g. road asset management systems), and (2)
the development of Country Reports by the countries themselves (but assisted by the Service
Provider), similar to those developed for Ethiopia, Ghana and Mozambique.
(4) PART D: Dissemination and reporting
Dissemination and reporting will include: (1) delivery of Inception, Quarterly and Completion
Reports, particularly focussing on the level of embedment that has been achieved (i.e. in policies,
strategies and plans, as well as undertakings to incorporate climate adaptation in the revision of
norms and standards), and the challenges within each country and actions to be implemented to
effectively address those challenges; (2) updating of the Climate Adaptation Handbook, Guidelines
and Manual based on feedback received from the 17 countries; (3) preparation and presentation of
peer-reviewed conference and journal papers; and (4) holding an Inter-regional seminar, ideally
linked to IRIM to facilitate the attendance of all ReCAP Partner Countries.

11.4

Overview of proposed Work Packages

It is envisaged that Phase 3 will consist of the following four Work Packages (WPs), and associated tasks:
WP 1: Situational analyses, mapping of vulnerability to climate change, policy implications,
embedment of Stages 1 and 2 of Climate Adaptation Methodology, and Country Reports
(1) Task 1.1: Pre-workshop preparation
(2) Task 1.2: Workshop (roll-out training / knowledge transfer of handbook and guidelines)
(3) Task 1.3: Co-production support for country report development
WP 2: Provision of training on Stages 3 to 5 of the Climate Adaptation Methodology2
(1) Task 2.1: Activities to be undertaken in home country of Service Provider
(2) Task 2.2: Activities to be undertaken in each of the ReCAP Partner Countries
(3) Task 2.3: Contribution to the quarterly progress and completion reports
WP 3: Assessment of uptake and embedment in the three AfCAP Lead Countries that participated
in Phases 1 & 2
(1) Task 3.1: Monitor/assess level of embedment of climate adaptation
(2) Task 3.2: Performance monitoring on demonstration sections in Gaza (Mozambique)
WP 4: Dissemination and Reporting
(1)
(2)
(3)
(4)
(5)

Task 4.1: Preparation of quarterly reports
Task 4.2: Updating of Climate Adaptation Handbook, Guidelines and Manuals
Task 4.3: Peer-reviewed conference papers and journal article
Task 4.4: Inter-regional seminar
Task 4.5: Completion report

The description of the proposed activities to be carried out for each tasks as well as an indicative budget
and timeline are presented in Annex 7.
Depending on available budget and timeframe for implementation of proposed Phase 3 activities (premised
on granting of programme extension), ReCAP will decide on the most appropriate and impactful activities
to be executed.

2

The training will targets decision makers, design engineers, construction/maintenance providers in both the public
and private sector, and specifically road authorities operating at national, provincial/state and district level.
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Annex 1 Abstracts of Conference Paper and Journal Articles
1.1.

AfCAP Workshop held at the Technology Transfer Conference (Livingstone, Zambia) [May
2017)

Towards increased climate resilience of rural access roads in sub-Saharan Africa (Paige-Green, P.)
Abstract of presentation:
The evidence and recent experience in many countries has indicated that the anticipated climate changes
will have a major impact on the rural access road infrastructure. Although climate changes may have both
negative and positive impacts on roads, the negative impacts are expected to dominate in many areas,
particularly poorer rural areas. The rural access road networks and the communities that they serve are
thus those most likely to be detrimentally affected.
The presentation discusses the important climate-related stressors and their individual impacts on the road
networks. These include increased and decreased precipitation, temperatures and ground-water levels,
increased windiness and more frequent extreme events. Although the application of good fundamental
engineering principles in the design of rural access roads will overcome many of the potential problems,
specific adaptations need to be incorporated in several design elements, including earthworks, roads and
pavements and drainage structures. The types of problems and suggested cost-effective solutions are
highlighted and briefly discussed in the presentation. However, an essential input during the road design
and maintenance process is to identify those areas most at risk and to quantify the risk. It is thus essential
that periodic assessments of the resilience of the road network are made: these are best carried out by
suitably trained assessors during routine visual condition surveys of the road networks. Issues to be
assessed and indicators of these are introduced in the presentation. The importance of these inputs in
identifying the degree and extent of the potential problems and prioritising the adaptation needs will be
briefly addressed.

1.2.

AfricaGEO Conference (Emperors’ Palace, South Africa) [September 2018]

Implementing a GIS Based Methodology for Determining Highly Vulnerable Rural Access Roads to a
Changing Climate in Ethiopia (Arnold, K., Le Roux, A. and Makhanya, S.)
Abstract:
Climate-related natural disasters have been steadily increasing in both incidence and intensity across the
globe over the last century. This is especially true for Ethiopia given the country's high and recurrent
exposure to extreme droughts and floods, the two most notorious disasters that have impacted on the
country's development trajectory and the livelihoods of its citizens. Climate-related risks are the major
driver of hunger and food insecurity in Ethiopia, with the majority of poor communities being most
vulnerable to their impacts. Due to the high degree of food and water insecurity caused partially by climate
variability, it is argued that improved rural accessibility is vital to reducing the number of highly vulnerable
communities and increasing rural resilience. In this paper, a geospatial indicator-based risk and vulnerability
assessment method was applied as a tool for determining rural access roads that are highly vulnerable to
changing climate in Ethiopia. The assessment is intended to help guide, through prioritisation, the
identification of highly vulnerable areas where appropriate climate adaptation measures would be most
effective in reducing the impacts of climate variability and change. The research methodology relies on
using GIS processes and spatial data to calculate a composite vulnerability index, the combined output of a
hazard exposure index as well as a road criticality index, for identifying regions most at risk. It was found
that almost half of Ethiopia's districts, mostly in the Awash River Basin and southern Somali lowlands, are
highly vulnerable to a changing climate in terms of the impact on rural accessibility. The paper further
elaborates on the processes used to identify major climate hazards affecting roads in Ethiopia as well as
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open source data sets used in this analysis. The methodology was validated through an elaborate
stakeholder engagement process and was found to be an accurate, efficient and effective way of identifying
high-risk regions in terms of community dependence on roads for accessibility and the physical impact of
climate on road infrastructure in Ethiopia.

1.3.

SARF / IRF / PIARC Regional Conference for Africa (Durban Convention Centre, South
Africa) [October 2018]

Making Africa’s Roads More Resilient to Climate Change (Paige-Green, P. and Verhaeghe, B.)
Abstract:
The inevitable impacts of climate change on the already stressed low volume rural road networks in Africa
will have dire consequences in many countries. These networks generally suffer from a lack of appropriate
construction standards and maintenance and are particularly prone to damage by the vagaries of the
climate. As these changes in climatic conditions increase, the impacts on road networks will become more
severe.
An assessment of these impacts related to various climatic stressors has indicated a wide range of
adaptation measures to improve climate resilience. However, it is essential that the road networks are
assessed adequately to identify vulnerable areas and the necessary adaptation techniques. This will involve
the visual assessment of all roads within each network by assessors trained to identify specific conditions
and consequences. Many of these are geomorphological issues such as run-off, erosion, slope instability
and material degradation. In addition, subgrade conditions (materials and moisture) need to be
determined.
The paper describes the main stressors and impacts on various components of the infrastructure and
identifies the properties that need assessment and how this should be carried out.

1.4.

TRB Low-Volume Roads Conference (Montana, USA) [September 2019]

Lessons learned and recommendations from embedding Climate Change Adaptation into the roads sector
- from policy to practice (Le Roux, A., Maritz, J., Verhaeghe, B. and Roux, M.)
Abstract:
African countries tend to be particularly vulnerable to the effects of climate variability and in the past four
decades more than 1 400 recorded weather-related disasters (meteorological, hydrological and
climatological) have caused havoc on countries’ economies and for rural communities in particular, on their
access and sustainable livelihoods. Communities in Africa are projected to be some of the worst affected by
climate change, in part due to their high socio-economic vulnerability, growing rural populations, high
dependency on natural resources and low adaptive capacity, but also due to the relatively strong climate
change signal consistently being projected for most of the continent (Le Roux et al., 2016).
For African countries, the lack of adequate road infrastructure and the long distances to markets and
essential services have been a major development hurdle and continues to make rural communities
especially susceptible to the impacts of climate variability. The African continent is facing an enormous
economic cost to repair and maintain roads damaged from temperature and precipitation changes directly
related to projected climate change. There is thus a pressing and urgent need to mobilise resources to
address the continent’s current limitations to deal with climate events and to deal with future climate
change.
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A series of more targeted adaptation investments are required, and it is crucial that decision-makers in all
sectors across all governmental spheres factor climate change into all their long-term strategic decisionmaking processes. Although many countries in sub-Saharan Africa have developed policies to deal with
climate change, these policies have not always been translated into tangible actions in the relevant sectors
and the transport sector specifically (especially rural roads) has not featured strongly on the climate change
adaptation agenda.
There is thus a critical need for the prioritisation of climate adaptation mainstreaming and embedment
thereof into policies, systems, thinking and practice. Regional guidance is also needed on the development
of climate-resilient road infrastructure to ensure that sustainable and inclusive development materialises in
vulnerable rural areas most at risk to the devastating impacts of a changing climate (Head et al., 2018b).
The Project Team also provided assistance to ANE with the preparation of another extended abstract titled
“Making rural access roads more resilient - Lessons learned from trialling the climate change adaptation
handbook in Mozambique” (author: R. Langa, assisted by A. le Roux and P. Paige-Green)

1.5.

CAPSA Conference (Sun City, South Africa) [October 2019]

The prioritisation and adaptation for climate change resilience of rural access roads (Paige-Green, P. and
Verhaeghe, B.)
Abstract:
It has been estimated that by the end of the century, $150 billion will be required to repair and maintain
existing roads in Africa, the majority of which will be low volume rural access roads. Research into the
prioritisation and adaptation of roads to improve their climate resilience has shown that it is essential to
provide good vulnerability assessment information to allow unbiased and equitable prioritisation for the
installation of adaptation measures. Such measures will depend on the expected modes of climate change
(higher or lower precipitation, higher or lower temperatures, etc.) as well as the nature, topography and
materials along the road alignment. Most adaptation techniques will rely on existing good engineering
principles, although innovative solutions directly applicable to each situation will be necessary for low
volume roads to ensure economic feasibility.

1.6.

PIARC Conference (Abu Dhabi, United Arab Emirates) [October 2019]

Climate change adaptation in the African roads sector: Constraints, opportunities and policy challenges
(Maritz, J., Arnold, K., Roux, M., Le Roux, A. and Verhaeghe, B.)
Abstract:
Roads play a vital role in strengthening the socio-economic development of regions such as sub-Saharan
Africa by providing local communities with critical connections between essential market points, service
towns and infrastructure. The United Nations Environmental Programme describes the continent as a
‘vulnerability hotspot’ for climate change. During the past four decades African countries have experienced
more than 1 400 recorded weather-related disasters. These disasters impact on affected countries’
economies and, in particular, on rural communities and their livelihoods. Changes to the region’s climate
are causing widespread damage to road infrastructure and its associated assets. Rural accessibility is being
compromised by climate variability in a number of countries for periods of the year, creating both direct
and indirect adverse effects on livelihoods and associated socio-economic development. Although many
countries in the region have undertaken climate commitments, policy has not always been translated into
actions in all sectors; the transport sector (especially rural roads) has not featured strongly when countries
consider climate change actions. To enhance the capacity of roads authorities to reduce the current and
future impacts of climate change, a project was initiated by the Africa Community Access Partnership
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(AFCAP), a research programme funded by UK Aid, to focus on climate adaptation. Through research and
knowledge sharing the objective was to compile pragmatic, cost-beneficial engineering and nonengineering procedures that could be used to guide roads sector institutions to address climate threats.
Through the project, a methodology for carrying out climate adaptation assessments for rural roads which
was developed and packaged into a handbook and series of linked guideline documents. The project
further looked at addressing capacity enhancement in the AfCAP partner countries to ensure that there is a
strong focus on embedment and uptake. The study focused predominantly on three countries, namely
Mozambique, Ethiopia and Ghana. In order to embed climate change adaptation into the respective
national transport authorities, several constraints had to be addressed. Two prominent issues emerged; the
first being the lack of in-country collaboration between sectors when dealing with climate change science,
and the second being policy gaps that address climate change in the transport sector. These constraints
have affected the capacity of the national transport authorities in the various countries to incorporate
climate change risk and vulnerability into their planning systems. The project therefore provided an
opportunity to address these challenges and to enable the practical implementation of Climate Change
Adaptation into the roads sector.
Embedment of climatic effects in the road asset management process (M Roux, M., Paige-Green, P.,
Verhaeghe, B., Maritz, J. and Arnold, K.)
The United Nations Environmental Programme describes the African continent as a ‘vulnerability hotspot’
for climate change. During the past four decades African countries have experienced more than 1 400
recorded weather-related disasters. Changes to the region’s climate are causing widespread damage to
road infrastructure and its associated assets. 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.
As part of this study, a two-stage process for the embedment of climatic effects in the road asset
management process has been developed. During the first stage, the outcomes of district-level climate
change risk and vulnerability assessments were embedded in the road asset management process, with the
aim to firstly identify the most vulnerable districts under current climate and socio-economic conditions
and, secondly, to identify future vulnerable districts under a changing climate and growing population.
During the second stage, specific climate effects on road infrastructure in these vulnerable districts are to
be recorded, measured and rated. Problems specifically related to climatic effects are to be identified and
described by way of a visual assessment process. During the visual assessment process, predefined climatic
effects are rated using a likelihood/consequence estimate of the risk. Each climate effect is rated on a scale
from 1 to 5 in terms of its likelihood and its impact. The risk associated with the specific aspect is then
calculated as the product of the likelihood and impact ratings. The likelihood and impact ratings of the
various climate effects are then used to calculate a Climatic Effect Risk index (CERI). The relative
importance of the climatic effects is taken into account in the calculations by assigning different weights to
the different effects. The CERI can then be used to rank specific roads in terms of priority for adaptation to
make vulnerable roads more climate resilient. The above approach, which has been tested in Ethiopia,
Ghana and Mozambique, complements the more traditional road asset management systems by adding
another layer that will support prioritisation of investments in road assets and decision support.
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1.7.

Africa Transportation Technology (T2) Conference (Maputo, Mozambique) [May 2020]

The Project Team assisted ANE in the preparation of an abstract and paper for the 9th Africa Transportation
Technology Transfer Conference that will be held in May 2020 in Maputo, Mozambique. The paper is titled
“Design and construction of climate resilient rural access road infrastructures: A case study of MohambeMaqueze road in Mozambique” (author: R. Langa, assisted by J. Komba and P. Paige-Green).

1.8.

IAEG-Africa Regional Meeting (July 2017)

Dr P Paige Green was invited to present two lectures at the International Conference on Geology, Mining,
Mineral and Groundwater Resources in Sub-Saharan Africa (IAEG-Africa Regional Meeting). The conference
was held in Zambia, and the titles of the presentations were:
1) Assessment of road infrastructure for climate
2) The effects of climate change on road infrastructure adaptation

1.9.

10th Tony Brink Memorial Lecture)

Dr P Paige Green presented was invited to present a lecture at the 10th Tony Brink Memorial Lecture,
presented in Midrand (November 2017), Durban (March 2018) and Cape Town (July 2018), South Africa.
The title of the presentation was “Climate change and transport infrastructure: engineering geology
considerations”

1.10. 2018 Gender Summit in Kigali, Rwanda
Advances in multidisciplinary research: What climate change means for rural accessibility and transport
engineering in sub-Saharan Africa (le Roux, A., Arnold, K., Khuluse-Makhanya, S., Verhaeghe, B. and
Engelbrecht, F.)
Abstract:
The last century has seen the steady increase in the frequency and magnitude of extreme weather related
disasters globally, with Africa being one of the most vulnerable regions in the world to the impacts of
climate change. Rural communities in sub-Saharan Africa are some of the worst affected by these climate
disasters in part due to high socio-economic vulnerability, natural resource dependency and low adaptive
capacity.
The impacts of changing climate are already being felt widely across many development sectors. For
transport, climate resilient road infrastructure in rural areas is becoming vitally important for improving the
quality of lives, particularly of women, by enabling the sustainable enhancement of economic productivity
and competitiveness in rural areas through access, by assuring the accessibility of rural communities to
markets and to essential service points such as health care and educational facilities.
The Africa Community Access Partnership (AfCAP), a research programme funded by UKAid, commissioned
an ongoing interdisciplinary research project with the aim of supporting regional guidance on the
development of climate-resilient rural access in Africa through research and knowledge sharing within and
between participating countries. Women would benefit especially from this resilience as the majority of the
rural transport burden falls on them, e.g. to collect firewood, drinking water or to transport crops for food
processing or trade.
This presentation outlines this work lead by South African scientists, geographers and engineers working to
solve complex problems around rural accessibility and climate change in resource stricken environments,
the output of which are a framework and guidelines for assisting the development of a climate resilient
road networks in Africa that reach fully into and between rural communities, and which aim to holistically
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support local road engineers in prioritising and constructing road interventions that are sensitive to the
changing climate.

1.11. International Journal of Disaster risk reduction
A Framework for assessing the vulnerability of rural access roads to a changing climate (le Roux, A.,
Khuluse-Makhanya, S., Arnold, K., Engelbrecht, F., Paige-Green, P. and Verhaeghe, B.
Abstract:
African communities are worst affected by climate-related natural disasters, in part due to high socioeconomic vulnerability, natural resource dependency and low adaptive capacity. Climate resilient road
infrastructure in rural areas is critical for improving quality of live. For this reason, a geospatial risk and
vulnerability assessment method was developed as a tool for determining where access roads, and the
communities they serve, are most at risk to the effects of a changing climate. This is intended to help guide,
through prioritisation, the identification of high-risk areas where appropriate climate adaptation measures
would be most effective in reducing the impacts of climate variability and change. The research
methodology relies on using GIS processes and spatial data to calculate a composite climate risk index, the
combined output of a hazard exposure index as well as a road criticality index. The analysis methodology
was applied to Mozambique, where large parts of the country were found to be at very high risk to change
in terms of rural accessibility given the countries high and recurrent exposure to extreme floods.
Downscaled climate simulations for a 2050 future under a low mitigation scenario indicated that
pronounced increases in rainfall and cyclone activity are plausible in northern Mozambique, whilst the
southern region may become hotter and drier. Prioritisation is thus crucial for more effective and efficient
asset management. The methodology was found to be an efficient and effective way of identifying high-risk
regions in terms of community access and the physical impact of climate on road infrastructure.
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Annex 2 Responses to Issues Raised at Training Workshops
2.1

Response to issues raised at the Ethiopian workshop

Following the presentations on Stages 1 to 4 of the Climate Adaptation Methodology and the
accompanying Guideline, the following issues were raised, which were subsequently addressed in the
Handbook and Guidelines, where appropriate:
Questions / Issues raised by delegates

Response

Observations and questions raised by the delegates on Stage 1 and 2 of the adaptation
methodology
Local skills shortages in GIS, database management and
programming – training and skills transfer/development will
be required.

Will be partly achieved during miniworkshops & training.

What software is used for GIS analysis, data capture and
storage?

Ideally ARC-GIS or open source.

How do the road inspection protocols for field assessment
between countries differ?

Protocols will be different but ideally these
should be harmonised (GEM team).

Various modifications to the field assessment form were
identified:
 At driving speeds greater than 100km/h is unrealistic
for most low-volume rural roads;
 Field assessment sheets should be based on
objective data (some data elements are subjective /
open to interpretation)
 Training is needed on how to do a field assessment.
 Use pictures as examples on assessment sheets;
e.g. what does poor gravel quality and quantity look
like?

Form will be improved.

What is the cost of data collection (for vulnerability
assessments)?

Not quantified as yet (will depend on incountry data availability and access).

The local level scoring matrix baseline of ‘0’ is deceptive as it
may be interpreted as meaning ‘no threat’.

Form will be improved.

Given that Ethiopia is a highly vulnerable country, what is the
No. 1 factor making Ethiopia vulnerable?

Extreme rainfall events; low density of
road network; slope failures.

Integrating modem technology for fieldwork assessment (e.g.
data collection using mobile applications).

Outside scope of project (GEM?).

What are the climate data parameters for the number of very
hot days and extreme rainfall events?

Clarified (as per definitions provided).

Include the location of geological faults in the local level
assessment.

Could be included if related to secondary
climate impacts (e.g. slope failures).

Will Ethiopia be receiving the 8km downscaled projected
climate change data?

Yes – will be embedded in GIS during
mini-workshops / training intervention.

Location of historical flooding events look accurate, but
extent seems to be very large.

To be verified.
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Observations and questions raised by the delegates on Stage 3 and 4 of the adaptation
methodology
Should we already be designing our roads for increased
moisture, for instance?

May not be necessary for low-volume
roads, but risk assessment will dictate
whether new structures should be
designed as such.

What climate future timeframe should we be designing our
structures for, 50 or 100 years?

Depends on the nature of the structure
and the useful design life.

Road authorities are limited to their Right of Way servitudes.
How should they cooperate with other authorities and private
landowners?

Maintaining accessibility should be the
main driver, as failure to do so will affect
adjacent land users and communities.
Discourse has to take place at, for
instance, community participation forums.

How to maximise road user safety and security during and
after significant climate events?

Communication strategy should be in
place; also involve local communities.

What are the engineering interventions for the identified
threats?

Captured in engineering adaptation
guidelines.

In road engineering should more focus be given to
maintenance or to construction/rehabilitation/retrofitting
(preventative or reactive solutions)?

All have a role to play: preventative
maintenance will help to protect the
assets; retrofitting will enhance resilience;
new construction and rehabilitation
designs should be fit-for-purpose given
the probability of climate threats.

Both flooding and landslides affect human life (e.g.
downstream structures failing after upstream events such as
flash floods) – how to deal with those.

Forms part and parcel of local climate
threats vulnerability assessments (i.e.
understanding the likely impacts and
risks).

How to conduct cost estimates and Monte Carlo simulations.

Basics are provided in the engineering
adaptation guidelines.

Recommended improvements to Handbook and Guidelines
Most ERA projects have good Environmental Mitigation Plans
and Environmental Impact Assessments. The relationship
between those and vulnerability assessments should be
addressed.

In very general terms, EIAs address the
impact of the road on the environment,
whereas the proposed vulnerability
assessments focus more on the impact of
the environment on road assets and
accessibility.

Although the climate adaptation Handbook and Guidelines
incorporate vast amounts of valuable information, they do not
sufficiently examine some of the main triggering factors for
road failures. Issues such as sheet spreading and
submerged tectonic plates, effects of tectonic activity, faulting
and other problems associated with geological behaviour of
soil and rock particles, and which could result in road failures
if neglected, should be addressed. Taking the Tulubolo to
Kela road as an example, detailed research and data on
geological weak structures in host rocks and basement rocks
found in the study area are available and could be consulted.

Overall, these fall outside of the scope of
the project, but should be considered for,
for instance, slope stability.

Cross-referencing of existing manuals and specifications that
address some parts of climate and technical measures.

These would have to be generic, i.e. not
country specific.

Increasing the font size of the Handbook in particular.

Will be investigated.

Annual rainfall data should be added as a determinant for
vulnerability assessments.

Merits to be investigated.

Handbook and Guidelines should be designed in such a way
that they can be used as course notes at universities.

May be difficult but will be investigated.
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Handbook should be used in the design of all new projects
and integrated into asset management to support decision
making on all existing road infrastructures.

2.2

Generally supported, although the
Handbook is not a design manual.

Response to issues raised at the Ghanaian workshop

Following the presentations on Stages 1 to 4 of the Climate Adaptation Methodology and the
accompanying Guideline, the following issues were raised, which were addressed in the Handbook and
Guidelines, where appropriate:
Questions / Issues raised by delegates

Response

Observations and questions raised by the delegates on Stage 1 and 2 of the adaptation
methodology
Recent studies indicate that most vulnerable areas are in the
south – does this corroborate with the projections of the AfCAP
project, acknowledging that it focuses on rural access
vulnerability?

Future projections suggest rainfall
increases over the coastal belt and
eastern interior for the mid-future
(2021-2050), with rainfall decreases
being projected for the western
interior. From an accessibility
perspective, most vulnerable districts
fall within the Volta catchment basin,
particularly around Lake Volta.

No certainty that road conditions extracted from RAMS are
accurate. Also, not all low-volume access roads (and their
condition) are captured in RAMS. Implications need to be
addressed, potentially at a policy level. What is the impact thereof
on the vulnerability assessments conducted?

Needs to be validated during miniworkshops and training intervention.

How to manage (riverine) flood events that originate in other
countries and impact on (road) infrastructure? (issue similar to
that raised in Mozambique)

To be expanded on in change
management guidelines

Where should the Level 1 and 2 vulnerability assessments be
conducted; at district or national level? What are the (cost/skill)
implications?

Level 1 at national level, and level 2
at district (project) level. Costs not
quantified as yet (will depend on incountry data availability and access).

Consider effect of “road density”. Road density is greater in the
south than in the north. What is the impact thereof on prioritising
investments in securing essential access? Is this built into the
decision support system? How will the northern roads in Ghana,
which are more vulnerable to climate effects, receive higher
priority?

Through prioritisation in RAMS. As
noted above, from an accessibility
perspective, most vulnerable districts
fall within the Volta catchment basin,
particularly around Lake Volta.

How to define new and adapt the current “return periods” in
Ghanaian specifications?

To be expanded on in the
engineering adaptation guidelines

Not feasible to have GIS practitioners at district level. Needs to be
elevated/managed at national level, with feedback on road
vulnerabilities/conditions passed on from Districts to National.

Agreed. To be discussed at miniworkshops and training intervention.

Acknowledged that it is the responsibility of DFR/GHA to manage
their road networks to minimum/optimal levels of serviceability,
taking into account climate vulnerability, but will need support to
achieve this.

To be provided at mini-workshops
and training interventions

Water harvesting should be included in guidelines.

Will be included in engineering
adaptation guidelines.

ReCAP |Climate Adaptation: Completion Report for Phase 2

68

Tablets to capture vulnerability/condition data integrated with
RAMS should be considered.

Outside scope of project (GEM?).

Relationship between EIA and vulnerability assessments should
be explained in the Handbook/guidelines.

Will be included.

In terms of the cost-effectiveness of adaptation options, potential
challenges between technical and economic feasibility should be
addressed.

To be expanded on in engineering
adaptation guidelines.

Need multi-disciplinary support to conduct vulnerability
assessments – how to achieve this?

To be expanded on in guidelines.

Ghana has a poor culture with respect to maintenance and
supervision – how to correct this?

Outside scope of project.

Guidance required on how to involve communities.

Will be provided.

The need for a Forum to unite different Ministries, Departments
and the private sector for information exchange, address sectoral
issues and for joint policy development, also for addressing
climate change, has been acknowledged. It was reported that an
inter-departmental committee has now been established.

Noted. Project Team to interact with
them at mini-workshop and policy
discussions.

Observations and questions raised by the delegates on Stage 3 and 4 of the adaptation
methodology
Practical examples could be provided in the Handbook to assist in
easy assimilation of the concepts.

Will be added (as appendices)

Climate Risk and Vulnerability Assessment Guidelines have
examples from Mozambique – makes it difficult to relate.

Country reports will have Ghanaian
maps.
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Annex 3 Response to Issues Raised During Training-of-Trainer Workshop
3.1

Response to issues raised at the Ghana Training-of-Trainer Workshop

The workshop was held at the Koforidua Training Centre (KTC) in Koforidua (Ghana) from the 1 to 5 April
2019. Attendees included engineers from Sierra Leone (3), DRC (3) and Ghana (variable between 6 and
about 20). The following Table summarises the main points raised during the discussion periods and a brief
summary of the responses provided.
Day 1
Questions / Issues raised

Response

Ghana Comment: To strengthen the
scientific evidence-base that informs
policy, strategy, there is a need to be
able to access AfCAP research
outputs (climate projections, risk
maps etc.) for input/use into national
polices.

Consult ReCAP website and Country report.

Ghana: Climate adaptation is
essential. But there is a lack of knowhow when it comes to defending the
cost-benefit arguments of climate
change adaptation solutions, when
the argument from other
stakeholders, politicians, engineers,
etc. is that climate adaptation is
expensive.

Do cost-benefit study once different adaptation options are
identified.
Climate adaptation measures (e.g. retrofitting), where warranted,
can be implemented during periodic maintenance operations.
Overall, repeated reinstatement of sections of roads and/or
structures after (extreme) weather events will be more costly than
rendering the assets climate resilient in one single operation to
redress damage to such roads/structures.

OPRC in Ghana – Is this applicable
to the maintenance for vulnerability?

Yes, it doesn’t matter how the maintenance is done, as long as it
is done regularly and effectively. OPRC may in some cases be
better as it is more likely to be regular.

Guidelines advocate a multidisciplinary approach, but these
multi-disciplinary skills are missing in
the roads department. How do you
overcome this type of skills gap?

There should be at least one geologist and one GIS person in the
roads department that engineers can consult when needed. Also,
inter-Departmental cooperation should be encouraged.

Ghana Comment: General appraisal
should look beyond the road reserve,
including geology and hydrology,
etc., but in the road department
these skills/capacity are often short
in certain areas.

Same as above, there should be person/people with geology and
hydrology knowledge – but this is a skills gap in the roads
Department at the moment

It would be useful if the guideline
documents were translated into
French. This is important for DRC
delegates.

Noted.

A data package has already been made available to Ghana and
Ethiopia (during the demonstration workshops in 2018)
respectively so that they may use the data and generate maps as
they require. Dr Bekoe was given a copy of this data package
during this training and he has shared it with relevant persons in
the Department.
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Day 2
QA from Day 1:
DRC – How were the priority
countries selected?

Based on a multi-criteria analysis as discussed in Phase 1.

DRC – How do these adaption
measures apply to the DRC context?
How does one apply these principles
in a different context (not only
Mozambique, Ethiopia, Ghana)?

Phase 3 – Identify specific needs and threats and address
additional aspects in the handbook, guidelines and manual.

Sierra Leone (SL) – In SL, national
policy does not reflect Climate
Change aspects currently. How does
one overcome this?

Change Management Guidelines deals with this (Question was
posed before the Change Management Guidelines presentation).

SL – How do you address the data
gap, especially in SL with the history
of war there is a lot of missing or
outdated data.

To address data gaps, the district assessment provides
suggestions for open source data repositories for all the data that
is required. Local level data are gathered in the field using the
climate sensitive visual assessment method proposed.
District-Level Assessment

SL Comment– acknowledged the
value of getting community
involvement to give insights and
background to issues in their own
local environments. In SL engineers
often make wrong decisions based
on poor information or lack of
broader understanding.

Need for skills/capacity building noted.

In the RAMS, what level of data does
the climate data have to be in?

Ghana is busy creating a new RAMS platform (Online) from
scratch, to combine the separate systems that the three agencies
(Highways, Urban and Feeder roads) currently use. This is an
ideal opportunity to include a climate element into the RAMS (and
pioneer this in the African context).

Are there African Examples of where
climate aspects have successfully
been included into the RAMS?

No, not yet (that we know of)

Ghana – Remoteness Index (as it
expands on the standard RAI (Rural
Access Index)) can be useful as it
considers access to
markets/facilities, not only roads. Is
more information available on the
creation of a Remoteness Index?

Work done by CSIR South Africa can be shared with Ghana.

How do you deal with political
pull/agenda influencing
development? In SL, the availability
of data, but mostly political influence,
guides where and what development
actually happens. Government
finances projects that it has interest
in based on who is in power
(politically motivated, not vulnerability
etc. informed).

This is a big problem everywhere. Politics tend to influence where
funding goes. But change management guidelines are a good
start.

Ghana comment – Economic
prioritisation for road
construction/maintenance is also

Climate vulnerability in the rural context has a different way of
prioritising. It focusses more on accessibility rather than on
mobility; economic aspects are included but not addressed to the
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important in Ghana (opposed to
vulnerability prioritisation) (i.e. roads
to economic hubs/economically
important areas are properties)

same extent than what would be required for national roads, for
instance.

SL comment – RAMS hasn’t been
updated in 10 years due to political
issues. Thus a big problem with
missing/incomplete data.

Use what is available if it is the best quality data obtainable. Look
into updating RAMS. Consider open source data (but before
using, ensure that the quality is better than what is already
available. Quality should be adequate for the fitness-of-use.)

Ghana comment – Not enough
onsite engineers to support/oversee
maintenance. Proper training of
operators is thus critical.

Skills/capacity improvement of technicians is still needed and
essential.

SL comment – To link engineering
issues with policy issues, the risk and
vulnerability (R&V) climate screening
is valuable in its role in helping to
inform policies, decision making.

Yes, the risk and vulnerability assessment provides an evidence
base for helping to inform better decision making. (Thus less
decisions made solely based on personal politically influenced
development agendas.)

Ghana Comment – For labour based
roads, construction and maintenance
have been very successful. Rate of
gravel loss is less when compared to
capital based roads.

Noted

SL Comment – SL has no intensive
labour base programme.

Noted

SL and DRC – Stressed their skills
shortage in GIS. Require
training/mentoring to help address
this capacity problem.

Note: there seems to be a skills/capacity gap in these two
countries at present.

Local-Level Assessment
SL – Do cost parameters come into
the Road Vulnerability Index (RVI)?

No, RVI only looks at vulnerability on project or road network
level. Adaptation decisions can then then be informed by the
Road Vulnerability Index analysis. Cost-benefit analysis needs to
be done after all possible adaptation options have been identified.
Engineering Guidelines

Ghana comment – Must remember
that the technologies available in the
country at the time guide/restrict
which adaptation options are
available to engineers.

Important when considering adaptation options (Engineering
Adaptation Guidelines)

Day 3 & 4 (Fieldwork + Assessment of data captured and lessons learned from field work –
Discussion of each days field work done after each day):
Fieldwork
Ghana comment – If you ask
engineers to do the fieldwork
assessment as proposed in the
visual assessment manual, climate
adaptation will never be successful.
The practicality of the fieldwork
assessment (extensive data captured
every 100 m) is labour intensive and
in Ghana the weather/heat makes
the task very strenuous. If you ask an
engineer to do this, they will not walk
the road, they will drive in a nicely
air-conditioned car.

It should be noted that a vulnerability assessment should only be
done, say, every five years. Their aim is to identify vulnerable
assets and record possible remedial actions to be undertaken.
The assessment training took longer than it would in the field
because of the discussions about how to conduct the assessment
and reasoning behind the scoring of different assessment
elements.
Field work should ideally be done in winter, and in the early
morning/late afternoon (not in the heat of the day).
In reality 3-5km could be assessed in an hour, as opposed to 1km
in 2 hours like during the training exercise.
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Many individual discussion regarding
clarity of the rating system and the
causes of problems, etc. were
carried out on site and are not
discussed here. The main query was
how this assessment differs from
routine visual assessments for asset
management purposes.

This was clearly described as a once-off, more intensive
assessment that considers weather variability and climate change
as opposed to current maintenance and upgrading needs of the
existing road based on observed performance.

Assessment of data captured from field studies
If severity 0 and extent is 5, then
extent flagged as green (not red as
currently done on spread-sheet)

This needs to be changed in the programming of the excel
spreadsheet

Ghana comment – The RVI Excel
assessment sheet was not included
in the workshop resources given to
participants. When can countries get
access to the automatic RVI
assessment sheet? Hands-on
learning is important to aid overall
understanding, to make theory
practical. Also important to report on
Ghana’s own “investment” in the
AfCAP project (Important to show
useful outputs from the project – to
show management that involvement
was not a waste of money).

The Excel based Road Vulnerability Index assessment sheet is
still in its draft state. The assessment sheet was being piloted and
tested in Ghana. Based on this pilot run of using the sheet, a
number of glitches were identified and will need to be looked into.
The Climate Adaptation team needs to look into the best
way/software for doing the assessment. Excel is not a sustainable
solution for anything larger than a single road/project. (Perhaps an
object orientated database, RAMS etc.).

Change management presentation moved to Day 4 (ran out of time on Day 1 due to starting late)
The train-the-trainer trainees are all
engineers. Engineers are only really
interested in solving engineering
related problems. It is important to
understand policy, but impacting it is
out of the scope of what a technical
engineer does. Training workshop
may benefit from a more diverse
audience. (Same is applicable for
GIS based climate screening R&V
assessments – Engineers don’t have
technical GIS knowledge).

Noted.

Day 5:
RAMS
How do you set up “on-call”
emergency response contracts?

You need to prepare the procurement processes for natural
disasters.
Emergence response contracts must be in place before a
disaster. Set basic contract, pricing so that roads department is
not exploited (“ripped off”) when quick repairs/new work are
required.
Need quick access to additional resources, but price needs to be
locked in. The problem in times of natural disaster is that there is
no time to follow conventional procurement processes. Thus need
to ensure that processes are in place.

How do you deal with the situation
when you have a 5 year
maintenance contract, but a natural
disaster happens in the 2nd year? In

It is important that any emergency works are built to conventional
standards as far as possible (this is not always possible due to a
need to open sections of damaged road in a hurry) to avoid the
increased cost of “double” repairs.
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this case the contract has to change
from maintenance to emergency/new
construction work?
Gap Analysis
Need more experience using the
manuals to be able to comment on
whether there are blatant gaps.

3.2

No obvious gaps were identified by the delegates at the
workshop. Phase 3 would allow for further improvements to be
made to the documents.

Response to issues raised at the Ethiopia Training-of-Trainer Workshop

The workshop was held in at the ERA offices in Addis Ababa (Ethiopia) from the 13 to 17 May 2019.
Attendees included engineers from Uganda (3), Tanzania (3), Kenya (3), South Sudan (1) and Ethiopia
(variable between 10 and about 25). The following Table summarises the main points raised during the
discussion periods and a brief summary of the responses provided.
Day 1 – Introduction, Project Overview, Handbook and Change Management
Questions / Issues raised
Response
Why is Africa more vulnerable to
Covered in Presentation
Climate Change?
How is the AfCAP Climate
This was covered in an expanded discussion on the current
Adaptation work aligned with the
Rural Accessibility Index (RAI) and some of its shortcomings.
SDGs?
Is it possible to provide a mean
There is no one answer to how the climate will change. A suite
climate change projection, the
of models is used by climate scientist to illustrate the
average of 4.5 and 8.5 scenario?
uncertainty. Planners and decision-makers need to consider
Decision makers want a single
the level of uncertainty between models when making
value/answer on which to base
adaptation decisions.
their plans.
Policy is an important precursor to This comment referred to the upcoming Change Management
action.
Presentation
Why is Mitigation more commonly There is still a strong belief that the effects of CC can be
featured in policy than
reduced through mitigation. There are two CC scenarios for
adaptation?
high and low mitigation (RCP 4.5 and RCP 8.5, respectively)
outcomes. We are on the trajectory of low mitigation and need
to consider both mitigation and adaptation more strongly.
Are Ethiopia’s current design
Most design manuals provide designs that are resilient,
manuals adequate to address
provided that they are properly followed, constructed and
CC?
maintained. The recently produced Ethiopian Manuals are no
different.
Policy is top-down, high level, but
This comment referred to the Change Management
how do we take this to
Presentation
implementation?
Yes, the AfCAP Project considers all aspects of the Climate
Adaptation process, from Policy to Implementation, with
particular interest on embedment.
How do you merge the
Feedback from the workshop is that assistance is needed in
engineering and non-engineering
this regard.
Policy makers need to be informed. Suggestion to include this
issues: they speak different
more strongly in Phase 3.
languages (technical vs politics)?
What are mitigation measures to
AfCAP project focuses on adaptation – changing the way we
reduce climate change?
do things to be more effective in our changing environment.
Mitigation focuses on reducing greenhouse gas emissions to
reduce the cumulative effects of projected CC and cannot
really be addressed at the practical engineering level,
although the sector can contribute (e.g. move from hot-mix
asphalt to warm or cold-mix asphalt).
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Cement contractors contribute
significantly to CO2 emissions.
But transport is dependent on
cement. Should we not be
reducing this?

You need to weigh up the environmental impact of using a
cleaner material but having to truck this in over long distances
from where it occurs naturally. Transportation costs also
contribute to CO2 emissions, and it is not also the case that
the best materials will be abundantly available at the road
construction site. – Thus need to weigh up options for each
project and select the most beneficial option.
Comment coming out of Change Management Presentation

With respect to change
management, there is a need to
reskill/train technicians on the
ground
Need to compare and contrast
This was the intention behind having full-scale Demonstration
climate adaptation before and
Sites in the different countries. Unfortunately, construction
after construction
only happened in Mozambique.
Formal welcoming and
The sentiment behind the presentation was that the Road
introduction by DG (Habtamu
Sector Development Program has been very successful,
Tegegne) of ERA. Presentation
budget, resources and outputs growing exponentially since its
by DDG (Yetimgeta Asrat Maru)
inception. Thousands of km of new road have been built. A
on the success of the Road
question/concern raised was the maintenance plan for all
Sector Development Program
these new roads.
since its inception.
Day 2 – District/Regional Level and assessment Presentation
In the R&V analysis, social
Comment:
aspects are captured adequately,
Adding economic criticality into the local level assessment is
but the economic criticality of
something that should be considered in more detail.
roads is missing.
However, AfCAP project focuses on rural roads, connecting
rural communities with markets. Thus economic interests at a
national scale are not necessarily addressed. – This needs to
be discussed by the team.
How was the R&V assessment
Extensive stakeholder engagements – i.e. soliciting expert
validated?
opinion in the 3 countries. Feedback is still welcome and
encouraged in the 3 country reports.
If the proposal for Phase 3 is not
Noted
successful, UNRA suggested
using the MOU between UNRA
and CSIR to facilitate in-country
training for Uganda.
Training and capacity building is a
priority for UNRA in terms of
climate adaptation, R&V analysis,
visual assessment and the MOU
between UNRA and CSIR might
be used to facilitate in-country
training, climate downscaling,
country risk and vulnerability
analysis.
RAI – There is great value in
considering something like a
remoteness index that will take
into account road access and
market access.
Especially with the current review
of the RAI.
Are vulnerability and exposure not
the same thing?

Noted

No. Two roads (one in good condition designed to be climate
resilient and the other in poor condition and poorly maintained)
both exposed to the same flood will be affected differently.
Vulnerability is the propensity to be adversely affected and
relates to the characteristics of the asset being impacted.
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Day 2 – Local/Project Level r&v assessment Presentation
In the RVI, statistically, why is
Taking the median of condition defect factor scores seems
median used and not max?
more statistically appropriate when looking at rating patterns
at both the factor and individual defect levels.
Comment on Road Vulnerability
RVI – The impact of Maintenance might have to be reduced in
Index (Local Level R&V
the calculation of the RVI given the universally poor state of
assessment)
road maintenance in nearly all AfCAP countries.
RVI – There is real value in the RVI in helping to inform
decision-makers who want to see numbers/colours to inform
their decision.
How do the participants involved
Such requests need to go through the right channels. The
in these workshops really
AfCAP representative in each country can ask for specific
intervene in terms of policy? Can
support if required.
AfCAP/CSIR support the
A specific proposal should be submitted by the country to
countries in policy adaptation to
AfCAP.
incorporate climate issues?
Can AfCAP/CSIR present to
national/regional climate forums
and raise these climate issues?
Ethiopia Country Report
The delegates from Ethiopia were Noted.
formally asked to review and send
feedback on the Ethiopian
Country Report. Ato Endale took
responsibility for providing
feedback, and a printed version
and electronic copy of the Country
Report was given to him.
Engineering Guidelines
Some general questions
These were generally covered in the document and reference
regarding issues not covered in
was made to these points.
the presentation were raised.
Day 3&4 –Fieldwork
Fieldwork
The field work involved the hands-on assessment of two
sections of road covering different types and attributes of
roads, but generally covering most of the issues on the
evaluation form.
Day 3 – Visit ERA Research
Centre
Comment

Are there international examples
of a country that has incorporated
climate variables into their
RAMS?
Recommendations for Phase 3
RVI – Excel Sheet is in high
demand

Presentation and site tour of the new ERA Research Centre
compound
Day 5 –AM Presentation
Tanzania – RAMS – Want to incorporate climate variables into
their RAMS. They have strong GIS and programming skills
and will investigate this further.
No, none in Africa yet (as far as we know). Ghana is in the
process of consolidating their three RAMS (a new online
system being built from the ground up). There is a possibility
for them to lead such an exercise in Africa.
Greater engagement with policy makers is needed.
Tanzania and Uganda were especially interested in the Excel
sheets to calculate Road Vulnerability Index (RVI)
automatically from data captured in the local assessment
sheet. However, as it was still in the developmental stage, it
was not distributed.
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3.3

Response to issues raised at the Mozambique Training-of-Trainer Workshop

The workshop was held at ANE offices in Maputo (Mozambique) from the 15 to 19 July 2019. Attendees
included engineers from Mozambique (4), Malawi (3) and Zambia (3). The following Table summarises the
main points raised during the discussion periods and a brief summary of the responses provided.
Days 1 and 2 – Presentations
Questions / Issues raised

Response

Regarding the Handbook – what
capacity does a transport
ministry/department or agency need
in-house to deal with the issues of
adaptation (in their particular
context)?

The Department or Agency do not need to develop or have own
capacity, but the MDA can link to other relevant institutions or
partners that have such (climate change research) capacity to
deal with the particular Climate Change adaptation issue. Some
MDA in-house capacity would be required in terms of coordinating
the issue in the relevant MDA. In this respect it is advised that a
person or department take responsibility to address the issue on
behalf of the MDA. A related issue is that a need can arise to have
some form of formal relationship with MDAs.

Does the document set explain in
detail all aspects such as the climate
futures?

The documents (Handbook and Guidelines) are not intended to
address all possible aspects but to provide broad guidance to
users. Future aspects are addressed through models but it must
be acknowledged that future (projected) information is still based
on climate projections, and cannot be expected to be completely
accurate. Users need to use these as providing for possible
futures (on the particular climate variable).

Regarding Standards and costing
issues, are any detail guidance given
or any detail instructions provided?

These are generic documents aimed at serving issues that are
relevant across the region. As such it cannot be too descriptive:
the aim is to create awareness on climate change adaptation
issues. Participants are reminded that they are already trained in
all relevant engineering principles and they should know how to
deal with designs. The additional dimension here is that engineers
need to apply their engineering knowledge and judgement whilst
considering the climatic effects (which are an addition). As this is
a recent issue for many engineers in the region, there is also the
opportunity to learn from others dealing with the same issues.
Through such training events the engineers from various countries
are encouraged to network on these issues.

Can the risk framework used as the
basis for the argument deal with the
need to do adaptation (combat the
effects of CC).

Yes, an important part of the local/project assessment includes
community participation especially when related to data collection
that forms part of the local level assessment. We also, while doing
field assessments, keep a rough count of the vehicles observed
on the road section to guide the option chosen on the form.

Regarding the application of the
visual assessment method – can you
engage local communities to get
information such as on dominant
vehicle type?

Yes, an important part of the local/project assessment includes
community participation especially when related to data collection
that forms part of the local level assessment. We also, while doing
field assessments, keep a rough count of the vehicles observed
on the road section to guide the option chosen on the form.

Eng Leta also raised the issue
(pertaining to the course) of training
of trainers.
He indicated that the course this
week was not only a step by step set
of activities to master but that a big
part of it is about gathering
knowledge in the core issues that

Noted
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could potentially need to be
addressed in the other AFCAP
countries. Those in attendance also
need to create CCA awareness in
their own environments. Additionally
they might also need to raise issues
pertaining to institutional
collaboration, networking and policy.
On the issue of Visual assessments,
the question was how often should
they be done?
What about adjacent land areas and
issues – does it need to be reassessed?

The vulnerability is a once-only exercise except where possible
future problems not rated as 5 are identified. These may require a
follow-up visit, to these sites only. It is important to note that they
should be undertaken in areas with expected high vulnerability to
climate change first. The occurrence of unusual climate events
might also dictate the need of assessing roads.
Adjacent land areas where relevant are included in the
assessment. However, changes to these brought about by other
Agencies or Departments will need to be followed up as
necessary. Periodic tracking of changes using remote sensing
may also identify a need to revisit an area – especially where
significant changes to the environment have taken place.

On the Vulnerability Assessments,
how does one decide on the weights
to be assigned to the three indices?
Is there some preference or is it up to
the users?

Users need to engage and reach consensus on any weighting as
it is part of a process within the MDA. This is similar to the
process when applying any multi criteria analysis (MCA). What is
important, however, is that once selected the weightings must be
used consistently within the country context and not modified by
region or district as the results cannot be compared/ related within
a country context if different regions etc. use different weightings.

Is the Visual assessment different for
different areas?

The basic process must be applied consistently for different areas.
Issues should be read in context and the guide document can be
applied to assist with scoring on issues. The same ‘judgement’
should be used across areas to ensure that the same measure is
applied.

Although it was stated that future
bitumen selection would take
changing climate issues into account
the question is what do we do in the
mean time?

Users should move more to performance grade bitumen
specifications and possibly do more laboratory testing prior to
application.
Whether the Marshall test was still relevant to the high axle loads
and tyre pressures envelope being seen on the roads was
discussed but the problems (mostly high costs and lack of testing
personnel and facilities) associated with the alternatives (e.g.
Superpave) were highlighted.

What about interactions between
categories in the Visual
Assessment?

It is important that no properties are “double counted”. For
example, erosion of a side drain that affects the effectiveness
should not be rated as severe in both ratings.

How are the weights in the
spreadsheet decided? Can they be
changed?

These were based on a logical thought process. However,
different countries may decide to change the ratings as they see
fit. Maintenance can be problematic as a poor maintenance
programme will dominate all assessments if it is given a high
weighting.

Education of new engineers – in
practice those that do the work are
used to a particular “way of working”
– how do we change entrenched
practice in the face of climate change
adaptation.

We need to educate and change the behaviour of engineers and
technicians. This might form part of Continuing Professional
Development (CPD) points or professional registration
requirements. There need to be mechanisms that require
engineers to continue with capacity development. This could even
be considered as a basic requirement for future tendering for
projects.
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Day 3 and 4: Items related to the field exercise and assessment form
Two roads were used for the field
assessment exercise. These were
1. A road in Katembe just
across the new suspension
bridge leading to a number of
small habitations.
2. The road form Marraquene
across the new bridge
traversing the Komati River.
This was a TRL experimental
section using a bitumen
emulsion stabilized sand
base.

It was interesting to note that the new Komati bridge was
considered to be entirely climate resilient, but the approach fill on
the eastern side showed significant construction and drainage
problems.

During the two days of field
assessments, a form was used and
completed by all participants as part
of the practical exercise. The value of
this exercise was to get participants
accustomed to thinking of the
climate-related impacts/effects that
relate to roads, both paved and
unpaved. As participants are
accustomed to another form for
visual assessment for asset
management purposes, it became
clear that the rationale and purpose
of this form – a climate focussed
assessment- had to be clearly stated
in order to get the required
understanding and appropriate
assessment of the variables listed on
the form.

Comments received:
Some modifications and corrections of the form were identified:
 The form needs to list the criticality items which are currently
only identified as abbreviations.
 The form needs to expand some items, for example the land
cover categories do not include natural areas of grasslands.
 The form currently includes road segment (1.6) twice.
 More provision needs to be made to add notes at the end.
Although it was indicated that the current form and the
vulnerability calculations are merely an example of what can be
developed, preferably as part of an Asset Management System,
some participants were keen to obtain a working version of the
spreadsheet. This should be given consideration and provided to
allow users to explore and possibly enhance it. It could also serve
as a mechanism for development of similar components into asset
management systems.

Day 5 – Presentations
What impact would there be on a
countries home transport institution
to implement the climate change
adaptations as highlighted during the
week’s training and lectures?

The impact would need to be at different levels within each
country’s transport institutions. To “nest” the issues in the
institution requires reflection on the institutions policies and
mandate as this is then also likely to feature in plans and
strategies of the institution. Policy items then need to address the
extent that climate change issues are reflected. It also needs to
deal with practical matters of climate science information, and the
relationships to current systems such as GIS and RAMS. It might
also have implications on design guidelines for roads that
implementing engineers have to apply to their respective road
projects. One of the most critical issues in the institutions is to
identify a person or unit that takes the responsibility to deal with
the climate change issues. It needs a person(s) that will drive its
implementation in the institution who can also establish critical
links with climate science institutions in government or academia.
This person(s) can also address the institutions networking within
government to strengthen its views and actions to ensure roads
(and other transport infrastructure) are made climate resilient.

What about capacitation of trainers?
Some participants thought that they
may need some ongoing support
(from AfCAP?) in order to provide
sufficient opportunity to mentor or
train their own colleagues or country
engineers. The need to have more

The current project is ending but a subsequent Phase 3 is a
possibility. Such a further phase could possibly consider and
address wider regional capacity development. No decision has
been taken yet as AfCAP still has to consider the Phase 3
proposal.
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such training events was stated by
participants.
All delegates were requested to
identify any gaps in the
documentation.

No gaps were identified

General
During the presentation sessions the
documentation set (handbook and
guidelines) was used and profiled.
The request was also made to
participants of the workshop to
review and make comments on these
documents. They are seen as
resource documents that can still
evolve and expand. Participants
were requested to send any
comments to their AfCAP
representatives or to AfCAP directly.
Engineering Guidelines
Some general questions regarding
issues not covered in the
presentation were raised.

These were generally covered in the document and reference was
made to these points.
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Annex 4 Work Plan as per the Inception Report of Phase 2
TIMEFRAME IN WEEKS

INCEPTION PHASE AND
MANAGEMENT

WORK
PACKAGE

TASKS

1
2
3
4
5
6
7
8

PART A: DEMONSTRATORS

WP
A1

WP
A2

WP
A3

2

4

6

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84

Inception Phase and Management
Project Initiation communication
Programme and workplan development
Finalisation of programme and plan
Inception Update report
Progress Reports
Country Reports (Ethiopia, Ghana and Mozambique)
Recommendations for Phase 3 (PART E)
Contract Completion Report
Mozambique Demonstration Programme
Demonstrate appropriate engineering and non-engineering adaptation options
Gaza Province: Chokwe-Macarretane Road (R448)
A 1.1 Districts in Zambesi/Nampula Province, linked with EU
A 1.2 Site investigations and detailed design
A 1.3 Construction of demonstration sections
A 1.4 Monitoring and evaluation
Demonstrate appropriate non-engineering adaptation options
Demonstrate methodologies for conducting risk and vulnerability assessments
A 1.5 Embedment in road asset management systems
Ghana Demonstration Programme
Demonstrate appropriate engineering and non-engineering adaptation procedures
Tamale region: Tampion-Tidjo Road
A 2.1 Coordination with AfCAP Project "Alternative surfacings for steep hill sections"
A 2.2 Site investigations and detailed design
A 2.3 Construction of demonstration sections
A 2.4 Monitoring and evaluation
Demonstrate appropriate non-engineering adaptation options
Data and methodologies to conduct risk and vulnerability assessments
A 2.5 Embedment in road asset management systems
Ethiopia Demonstration Programme
Demonstrate appropriate engineering and non-engineering adaptation procedures
Tullu Bollo to Kela Road
Retrofitting existing network (URRAP)
A 3.1 Somali Region
A 3.2 Site investigations and detailed design
A 3.3 Construction of demonstration sections
A 3.4 Monitoring and evaluation
Demonstrate appropriate non-engineering adaptation options
Data and methodologies to conduct risk and vulnerability assessments
A 3.5 Embedment in road asset management systems
A 3.6 Adaptation methodology for World Bank (adaptation options for all roads)
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PART C: CAPACITY
ENHANCEMENT (AFCAP
PARTNER COUNTRIES)

PART B: CAPACITY ENHANCEMENT (THREE
COUNTRIES)

WORK
PACKAGE

TASKS

B1
B2

WP
B3
B4

B5
B6
C1

WP

C2

PART D: EMBEDMENT

C3
D 1.1
D 1.2
WP
D 1.3
D1 D 1.4
D 1.5
D 2.1
D 2.2
WP
D 2.3
D2 D 2.4
D 2.5

TIMEFRAME IN WEEKS
2

4

6

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84

Capacity Enhancement: Three target countries
Engagement with key stakeholders and Development Partners
Mozambique
Ghana
Ethiopia
Generic (Regional) Handbook on Climate Adaptation
Training modulus and training workshops based on Handbook
Mozambique
Ghana
Ethiopia
Development Partners
Translations of documents and materials
On-site training: condition assessments, adaptation options, implementation
Mozambique
Ghana
Ethiopia
Peer-reviewed journal articles and conference papers submitted
Enhancement of capacity in additional AfCAP countries
Identification of priorities by engagement with AfCAP Partner Countries
Capacity development events
Regional training workshops (held in three target countries)
Stakeholder meeting and PIT meeting
Regional seminars
Continued development of website for interaction with AfCAP Partner Countries
Continued population of website with information
Manage user group and discussion forum
Produce and publish Briefing Notes
Review of policies, strategies and plans
Mozambique
Ghana
Ethiopia
Other AfCAP Partner Countries
Synthesis and formulation of support activities (and revision thereof)
Provision of advice and technical assistance
Support embedment in policies, strategies and plans (three target countries)
Support embedment in norms and standards (three target countries)
Support embedment in design guidelines and manuals (three target countries)
Support intersectoral cooperation (environment, land use, etc.)
Case studies on 'best practices' (for all AfCAP Partner Countries)
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Annex 5 Contribution of Phase 2 to ReCAP Log Frame

Intervention Logic

Indicator

Source of Verification

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) and
Core Contributions (C)

A total of 832 man-days of in-country
seminars, workshops and training
(excludes presenters).
A total of 15 man-days spent on
demonstration sections in
Mozambique (ANE staff) – only
reflects time spent with Project Team
(i.e. excludes other visits by ANE).
Cost of demonstration sections in
Mozambique: £126,400

Output 1:
RESEARCH and
UPTAKE:
Generation,
validation and
updating of evidence
for effective policies
and practices to
achieve safe, all-

K = £235,800

Assumptions

Cooperation with other Development
Partners (such as, for instance, the
World Bank and NDF in Mozambique)
have not been factored in as Core
Contributions.

C = £0

2. Concrete examples of
change (applied or formally
adopted), influenced by
ReCAP research that will be
allied to #km of road in focus
countries.
3. Number of citations in
academic articles of ReCAP
peer-reviewed articles and/or
working papers, conference
papers etc.

Network %
Ethiopia 110,400 5
Ghana 109,500 5
Moz.
32,100 5

None found to date

0

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

Phase 2 produced five peer-reviewed
conference papers, and two peerreviewed extended abstracts, which
all have been accepted for
publication, and one Journal Article
published in 2019 by Elsevier.
(Note: one additional paper, for the
T2 conference in May 2020, still
needs to be peer-reviewed.)

8
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Impact
5,520
5,475
1,605
12,600

Phase 2

12,600 km

83

Based on the assumption that the
uptake of the outcomes of Phase 2 will
only impact on 5% of the road
networks in the three AfCAP Lead
Countries (highly conservative). Total
road network length: 252,000 km.
Phase 2 produced five peer-reviewed
conference papers and a Journal
Article published in 2019 by Elsevier.
Publications are probably still too
young to elicit citations.

season, climateresilient, equitable
and affordable lowvolume rural roads
(LVRR) and
transport services in
African and Asian
countries.
(Low Volume Rural
Roads : LVRR / TS –
Transport Services)

1.2. TS: Number of peerreviewed papers generated
from ReCAP supported or
related LVRR research
projects made available in
open access format.
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.
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.
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.
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Not applicable (Transport services)

N/A

(1) Inputs into Green Paper on the
National Transport Policy (Ghana)
(2) Incorporation of aspects of
Climate Change in MRH’s Sector
Medium-Term Development Plan:
2018-2021 (with reference to AfCAP
project)
3
(3) Inputs into Hydrology and
Drainage Design Manual (ANE,
Mozambique)
(4) Inputs in Standard Specifications
for Road and Bridge Works (ANE,
Mozambique)

Not applicable (Transport Services)

N/A

Poster presentation at Gender
Summit: 1
Presentations at conferences,
seminars and industry forums: 9
Handbook, Guidelines, Manual: 5
Country Reports: 3
Report on Demonstration sections: 1

Excludes Inception Report, Quarterly
Reports and Completion Report (8), as
well as Briefing Notes and Newsletters
(5 in total).
19
Note: Handbook, three Guidelines and
Visual assessment Manual were peerreviewed.
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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.

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

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

3.3. ReCAP generated
knowledge disseminated
through significant workshops
and dedicated training, virtually
or physically, that are rated by
participants as effective.
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In three AfCAP Lead Countries, three
institutions took the lead: ANE
(Mozambique), ERA (Ethiopia) and
DFR (Ghana).
Number of counterparts per country:
at least two
Number of African experts involved in
Project Team: 16
Notes:
323 delegates participated in
workshops;
11 AfCAP countries participated in
the training-the-trainer programme;

Based on number of lead
organisations in AfCAP Lead Countries
and minimum number of counterpart
staff in each Lead Country, namely 6
(conservative)

6 + 16

Dr S Makhanya
Mrs A le Roux
Mrs K Arnold
Mrs R Mokoena
Mrs R Langa Abubakar
Mrs Efua Akwetea-Mensah
SARF/IRF/PIARC Conference,
October 2018, Durban
ACRIS IV, March 2019,
Johannesburg
World Roads Congress (PIARC),
October 2019, Abu Dhabi
14th Gender Summit, March 2018,
Kigali

The Project Team included 16 African
researchers.

Project Team (4) and
Country Counterpart Team (2)
6

4

All workshops were rated 4+ (good
and useful):
 3 workshops in Mozambique
(Sep-17; Apr-18; Jul-19)
 4 workshops in Ethiopia (Dec17; Jun-18; Aug-18; May-19)
 4 workshops in Ghana (Feb-18;
Jul-18; Nov-18; Apr-19)

Not included:
- Africa T2 Conference
- CAPSA 2019
- TRB Low Volume roads Conference
- IAEG - Africa Conference
- AfricaGEO Conference

Not included:
- Tanzanian Stakeholder Workshop
- Uganda: IRIM 2017
11
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Annex 6 Workshop Evaluation Scores
The evaluations for questionnaires were based on the following criteria:
A / 5: Very useful, very good
B / 4: Useful, good
C / 3: OK
D / 2: Rather weak
E / 1: Very poor

6.1

Key stakeholder engagement workshop

6.1.1

Mozambique key stakeholder workshop
Mozambique: Chibutu, 19-20 September 2017
Questions

No

Number of responses
Rating score

A=5

B=4

C=3

D=2

E=1

Average
of score

2

How would you rate the overall usefulness of
this workshop?

4

10

3

To what extent did the workshop meet your
expectations?

2

11

2

4

Were you as participant able to effectively
contribute to the different sessions of the
workshop?

1

9

4

1

3.7

5

How do you rate the workshop
schedule/timetable?

5

4

3

2

3.9

6

What was your impression of the logistical
organisation and management of the
workshop?

4

8

2

4.1

7

How would you rate the presentations on
Stage 2 of the climate adaptation methodology
(Day 1)?

5

5

5

4.0

8

How would you rate the presentations on
Stage 3 of the climate adaptation methodology
(Day 1)?

5

7

2

9

How would you rate the presentations on
Stage 4 of the climate adaptation methodology
(Day 1)?

7

7

1

4.4

10

How do you rate the field assessments (Day 2)

6

8

1

4.3

4.3
4.0

1

OVERALL OF ALL SCORES
1

4.1

4.1

Three things learned during the Workshop
1. a) Learnt the concept of building in "Resilience"; b) Learnt the techniques to deal with various
situations - resilient solutions; c) Learnt new techniques to carry out surveys based on sound
methodology.
2. a) Learnt that it is necessary to consider the demands climatic changes place on maintenance
and construction of infrastructure; b) The workshop showed viable resilient solutions for the road
between Mohambe and Maquiza (principal road in the district); c) It is necessary to gather
information from many areas of knowledge to develop local climatic solutions for secure roads.
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3. a) Influence of climate change; b) How to manage the damage caused by climate change; c)
Engineering solutions to be adopted.
4. a) What climate resilient changes are; b) Recognize problems related to climate change; c)
Propose solutions to problems related to climate change.
5. a) Experience gained on the road (fieldwork)
6. a) Vulnerability assessment; b) Potential adaptation measures; c) Develop implementation
plans, including "do nothing".
7. a) Behaviour of clay materials in water, specifically the disaggregation theory; b) Dimensions of
the mitre drain; c) Methodology for the conception of a resilient structure.
8. a) Project cycle; b) Methods for data collection.
9. a) Places that will be most affected by climate change (Centre of Mozambique); b) The
solutions for resilient structure mostly exist but need to be implemented; c) Identifying problems
and looking for the correct solutions.
10. a) How the climate is changing; b) How the climate and rainfall is changing in Mozambique; c)
The measures required to repair the damage caused by flooding.
11. a) How to evaluate risk and how to manage it; b) I learnt that we have been building correctly,
but we must predict environmental threats for resilient construction. Two and most useful aspects
of Workshop:
12. a) Resilience considerations/envelope; b) Approach to climate resilience to reduce future
costs.
11

Two of the most useful aspects of the Workshop
1. Presentations were done well and allowed for good quality debating. Fieldwork showed some
cases that could be aligned to the theoretical aspects.
2. Two aspects. The workshop showed the complex hydrological dynamics of the Limpopo basin,
and the challenges faced in finding resilient solutions to the climatic variations.
3. Evaluation and identification of the problem
4. Very interactive and problem-solving approach followed in the field session.
5. Demonstration of the problems on the road.
6. Adaptation measures, implementation plans, including "do nothing".
7. Drainage aspects; Clear identification of the problem.
8. Works groups and site discussions and comparison of proposed solutions by the groups.
9. Field assessment practicals; Open to new solutions.
10. The climatic risk and how to adapt to the climate change.
11. Technical and economic evaluation of options; Project design and implementation.
12. Understanding the resilience equation; Consideration of resilience and financial constraints on
the design of infrastructure.

12

How could the Workshop have been improved?
1. Language - if translations were available it would have permitted better participation by some of
those attending.
2. I think that the workshop should have included the following translated to Portuguese: Slides,
Presentation of examples, Handbook and Guidelines
3. The workshop produced comprehensive tools for the local environmental problems.
4. It was good
5. Manuals should be translated. Presentation would have been better with a translator, this would
improve understanding and participation.
6. Use of Portuguese or translation into Portuguese.
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7. The course materials should be delivered earlier to the course participants.
8. Longer workshop so that the participants will have a better understanding of material presented
by the AFCAP team and thus make better contributions.
9. It would be better to tell everyone to speak English or someone should translate. It would be
better to advise us on the trends and distribution of climate change.
10. In my opinion it would be better if there were practical examples of design drawings.
11. Widen the participation to universities, Directorate of Water, Railways, Dept of Agriculture and
Irrigation.
13

How could the Climate Adaptation Handbook and associated Guidelines be improved?
1. Have illustrations. Case studies with the respective solutions.
2. I think that the manual adequately covers conditions and themes to work on the current projects
of climatic resilience
3. The manual should include a topographical analysis of the critical areas of the roads or where
there is infrastructure that requires attention because of the natural environmental conditions
to allow better understanding and obtain adequate solutions.
NB: One critical aspect to the project is the fact that it did not address the resilience of roads taking into account the influence of human settlements through which they pass or which they
serve.
4. It leads us to make better decisions and derive better solutions
5. Comments will be made later and sent to ANE.
6. To help understand the problems on the road?
7. Disseminate to more ANE engineers in order to obtain more contributions; Consider changing
the direction of the water flow near structures from the normal or traditional flow?
8. The handbook and associated guideline should be provided in Portuguese.
9. The handbook should have more illustrations on the resilient solutions to make it easier to use.
10. I have not finished reading the Climate Adaptation handbook or the Guidelines so I cannot fully
comment on how to improve these, but I hope that more can be included on the impact of climate
change, such as high temperature or rainfall.
11. Allow time for use before comments? Maybe after 3/4 years.
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6.1.2

Ethiopia key stakeholder workshop
Ethiopia: Addis Ababa, 7-8 December 2017
Questions

No

Number of responses
Rating score

A=5

B=4

C=3

D=2

E=1

Average
of score

2

How would you rate the overall usefulness of
this workshop?

14

6

1

1

4.5

3

To what extent did the workshop meet your
expectations?

5

10

6

1

3.8

4

Were you as participant able to effectively
contribute to the different sessions of the
workshop?

4

10

5

5

How do you rate the workshop
schedule/timetable?

4

7

5

5

3.5

6

What was your impression of the logistical
organisation and management of the
workshop?

6

11

4

1

4.0

7

How would you rate the presentations on
Stage 2 of the climate adaptation methodology
(Day 1)?

9

8

4

1

4.1

8

How would you rate the presentations on
Stage 3 of the climate adaptation methodology
(Day 1)?

11

8

2

1

4.3

9

How would you rate the presentations on
Stage 4 of the climate adaptation methodology
(Day 1)?

13

7

1

1

4.5

10

How do you rate the field assessments (Day 2)

8

6

2

3.9

4.4

OVERALL OF ALL SCORES
1

4.1

Three things learned during the Workshop
Impact of climate change; How to assess and record defects due to changes; How to use
recorded data in adopting climate resilient structures
Current and projected climate impacts on Ethiopia; Different problems encountered on TuluboloKela road; Solutions for different problems
Climate impact assessments and data gathering & vulnerability assessments; Especially technical
and economic evaluation of options part of interesting topics; Field visit to make it more practical
and more interesting
To do something or to do nothing; Work jointly with surrounding communities; For the design of
any road we must consider climatic effects
The benefit of doing research before start of construction; The benefit of consulting professionals
with different backgrounds
Flooding and countermeasures; Landslide indicators and causes; Usefulness of proper crossdrainage
How to collect data in the field to assess the real impact of climate change on roads and
infrastructures; How useful and powerful it could be when spatial data is properly managed, as
done in GIS; The different kinds of triggering factors - such as moisture, geological rock and soil
types - which are causing devastating landslides and hazards
How the climate and terrain influence construction and maintenance works; Climate is influential in
all our work activities, hence the need to have a guideline
Climate adaptation guidelines; Do nothing or do something approach in construction and
maintenance of road structures; Cost-benefit analyses have to be done during the design of
projects as a priority
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Ethiopian climate; Low-volume road design; Impact of erosion on gravel road construction
Impact of climate change on roads; Vulnerable areas due to climate change can be identified
using processed data and helps decision makers; Climate change affected roads, such as by
erosion, can be treated and further impact can be reduced using engineering solutions
Importance of a GIS database; Engineering adaptations for climate change; Vulnerability
assessment of climate change; Field visits demonstrating practical interventions for existing
problems
Effect of climate and environment on structures and pavements; Field assessment practicals;
Climate database
How climate change can affect our environment, roads and structures; How we can identify
related problems using data; How to minimise impacts and improve road performance
Why future forecasting of climate/weather conditions is necessary; Recommended economic
solutions; How to identify root causes for failures of gravel roads
Identification and solving problems with roads and structures
How to identify the different problems associated with environmental impact on low-volume roads;
How to protect the road against environmental impacts; How to solve the affected sections of the
road using different solutions
The causes of defects of roads and proposing solutions; Climate change affects roads; Climate
adaptation during implementation
Climate handbook; Climate adaptation; Impacts of climate
Understands what climate adaptation means; Solutions for problems; Inspiration to study further
Consideration of climate change in design and construction of road infrastructure; The steps to be
followed to climate adaptation for particularly asset management; The main important factors
considered in the climate adaptation process
11

Two of the most useful aspects of the Workshop
It enables to integrate the upcoming climate changes in our road design and construction
processes; Helps in visually identifying (assessing) road failures due to climate
The need to prepare handbook and guidelines is not questionable
You have to know the participants before arranging a workshop; I did not get the reason to travel
100km from Addis Ababa just to see black cotton soil and minor erosion. I think it was a complete
waste of time
Field assessments and project design implementation were very useful
Sharing of different ideas with people from different backgrounds
The field trip and associated discussions
How to create awareness among communities to protect roads and any useful infrastructures
before hazards occur and more budget is required to fix them; Preparation of the climate
adaptation handbook/guidelines which will be useful for all practitioners
Climate change is a big issue and hence climate adaptation needs to be considered in all
construction and maintenance activities
Stages 3 and 4
Data collection and prioritisation
Workshop helped me to understand the climate of Ethiopia; I got to know about low-volume road
maintenance
It was an eye-opener to know the impact of climate change on roads especially for countries such
as Ethiopia; It was interactive and open for discussion
It announces the necessary measures to be taken during design, construction and maintenance
stages of road projects to make the road climate resilient; The 'do nothing' and 'do something'
scenarios; The field visit was very interesting, and learning about the causes of different failures
and possible countermeasures was stimulating
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Field assessments and associated discussions; All presentations
Practical on-site investigations and identification of remedial solutions; Group work and sharing of
experiences
Focusing on identifying the root causes of the problems
Situational analysis and management; Adaptation methodology
Adaptation to climate change; Field assessments
What the main issues are with respect to climate - identification of problems and how to solve
them
Problem identification and solutions
Creating awareness on climate adaptation in infrastructure development
12

How could the Workshop have been improved?
This workshop could have been more productive if conducted over more days. The schedule was
a little bit tight
You have to know the participants before arranging a workshop; I did not get the reason to travel
100km from Addis Ababa just to see black cotton soil and minor erosion. I think it was a complete
waste of time
By making it more practical; All stakeholders (e.g. top management, regional government and
agricultural ministry) must participate in such workshops
Invite other delegates (i.e. government authorities, contractors and consultants); Provide
vocational training to communities including skilled and unskilled labour
If the workshop could have taken place over a minimum duration of three days it would have been
great
If the workshop material could have been distributed in hard/soft copy before the workshop (Note:
in the invite letters and subsequent emails, the links to the documentation were provided)
Introduction of more field exposure trips since the main problems are solved out there; Longer
training days - a minimum of 1 to 2 weeks
It was good, especially since it was accompanied with field assessments
Through field monitoring and research dissemination
Overall, the workshop met my expectations and hence there is no need to add anything
The workshop had a tight schedule - it would have been better to extend it by one more day
To have some small groups in the discussion sessions debating important questions linked to the
subject matter
Extended training period (time)
Use better field vehicles for training on site
Logistic organisation should be improved (e.g. vehicle arrangements, punctuality)
The field assessments should be nearby Addis Ababa to see different problems on selected roads
To extend the time for the presentations as well as field assessments; went to fast from slide to
slide to complete the session - could not grasp all issues in one day
More days
Better to increase the workshop to at least one week so as to allow the participants to think in
depth on the subject matter; dispatch materials before the course begins

13

How could the Climate Adaptation Handbook and associated Guidelines be improved?
Most ERA projects have a good Environmental Mitigation Plan and Environmental Impact
Assessment which is prepared in detail for that specific project - this should be referred to
By undertaking pilot research; discussions with experienced professionals
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I think, as an engineering geologist, my idea is that even though the climate adaptation
handbook/guidelines have incorporated vast amounts of valuable data, it lacks to examine the
main triggering factors for road construction failures, i.e. it lacks to take detailed research and data
collection on geological weak structures in host rocks and basement rocks found in the study area,
things like sheet spreading and submerging tectonic plates; effects of tectonic activities, faulting
and other problems related with engineering geological behaviour of soil and rock particles like
sand, silt, gravel and minute rock components which have a big effect on road failures if
neglected.
It may have to be improved after some time to tackle some new problems that will occur in the
future
Through workshop, research and knowledge sharing by following the guideline principles in
conjunction with field assessment methods and inputs of GIS methods
They are valuable and I hope they will continue to be improved to support low-volume road
construction
To cross-reference the existing manuals and specifications that address some parts of climate and
technical measures; Increase the font size
Using such training programmes and get other field experiences on route selection, design,
construction and maintenance work
Add annual rainfall data
Also target engineering students as a course at universities
The handbook, as prepared, is very important since it addresses all the issues; Handbook should
be used in the design of all new projects and integrated in asset management to support decision
making on all existing road infrastructures
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6.1.3

Ghana key stakeholder workshop
Ghana: Tamale, 6-7 February 2018
Questions

No

Number of responses
Rating score

A=5

B=4

C=3

D=2

E=1

Average
of score

2

How would you rate the overall usefulness of
this workshop?

6

10

3

To what extent did the workshop meet your
expectations?

1

12

2

4

Were you as participant able to effectively
contribute to the different sessions of the
workshop?

4

8

4

5

How do you rate the workshop
schedule/timetable?

6

3

5

6

What was your impression of the logistical
organisation and management of the
workshop?

2

10

4

3.9

7

How would you rate the presentations on
Stage 2 of the climate adaptation methodology
(Day 1)?

1

11

4

3.8

8

How would you rate the presentations on
Stage 3 of the climate adaptation methodology
(Day 1)?

2

13

1

4.1

9

How would you rate the presentations on
Stage 4 of the climate adaptation methodology
(Day 1)?

5

9

2

4.2

10

How do you rate the field assessments (Day 2)

6

9

1

4.3

4.4
1

4.0

1

OVERALL OF ALL SCORES
1

3.8

3.9

4.0

Three things learned during the Workshop
How to prioritise and select adaptation measures for low volume roads
Appreciation of data needed for vulnerability assessments
The importance of stakeholder consultation in designing roads to be adaptable to climate change
Technical and economic evaluation of adaptation measures
Incorporation of adaptation measures in the design of resilient road infrastructure
The effect of climate vulnerability of especially unpaved roads
Data gathering and vulnerability assessments (x2)
Development of an implementation plan
Impact of climate change on road construction and maintenance (x2)
Supervision is key in successful delivery of resilient road infrastructure
We need to include the road environment in our road condition survey. Situation in adjoining land
can help us make better decisions.
Assessment of climate impacts (x2)
The need to involve other stakeholders in determining the climate effects, especially local people
Road maintenance methods (x2)
Identifying problems and solutions on rural roads
Project-level climate risk screening
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Importance of road construction/maintenance supervision
Climate considerations before and during road construction
Encouragement of participants to freely contribute during sessions
Introduction of some other terms in road construction (e.g. mitre drain instead of turn-out)
Key factors that affect rural roads/infrastructure
How to ensure/make our roads resilient to climate change
The field experience exposed me to series of technical issues pertaining to road works
Climate adaptation interventions in relation to road construction
Exposure to many aspects from different Ministries and Departments
Collective teamwork (x2)
Detailed engineering solutions to problems (x2)
Designing climate resilient roads requires a broader view of interrelated factors
Good organisation
Good technical education
Sustainable management of roads in order to extend their life span
Identification of present and future problems and how to solve these
How to identify current and future effects of climate on our roads, and how to curb them
Refresher of what I already knew and must do. Importance of paying attention to detail; minor
issues are important to deal with them to avoid future problems.
Projections of future climate change
Assessment and execution of vulnerable roads from a climate perspective
The need to adopt a climate resilience approach in road construction
11

Two of the most useful aspects of the Workshop
The practical session in the field was useful in gaining better understanding of the concepts
discussed (x5)
The method of assessment was very useful and insightful as it departed from the traditional road
inventory
Overall, good and thorough engineering presents the best remedy for providing resilient road
infrastructure
Knowledge dissemination is key in addressing the challenge of climate change
Content of Stages 3 and 4
Impact and vulnerability assessments
Climate risk screening
It created an awareness of the impact of climate change on road construction
Reminds us of basic maintenance techniques
Introduction of the Handbook and Guidelines
Awareness of climate change, especially future projections
How to reduce the impact of road construction on the environment and vice versa
The fieldwork was very good and gave participants opportunity to learn, ask questions, identify
problems and recommend solutions to identified problems (x2)
Professional technical presentations
Very refreshing and educative
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Bringing all stakeholders together at the same time to deal with and discuss road maintenance
Stakeholders (from different disciplines) coming together to identify problems and solutions to
make roads more resilient
Was very interactive
New approaches to tackle engineering problems
Meticulous, focussed and thorough engineering is the best approach to great delivery
Stakeholder consultation and supervision are key
Sensitisation about impacts of climate change
The need to adopt climate resilience approach in road design
12

How could the Workshop have been improved?
The number of days could have been extended to three days (x2)
Logistical support for participants
Doing more exercises and group work
More days to go through the entire guidelines (x2)
Reading material to be sent days before the workshop so as to enable participants appreciate and
contribute during the sessions (x2). (Note: in the invite letters and subsequent emails, the links to
the documentation were provided)
I think that the evaluation forms used on site for the fieldwork should have been discussed into
detail. This will allow participants, especially stakeholders outside the road and engineering sector,
to appreciate the form before going out to the field in the morning.
Reduce the number of presentations and make it more interactive
More practical illustrations/demonstrations (x3)
Asks for more regular workshops
Informing workshop delegates when the next workshop will be held so as to enable them to
prepare adequately. A site could be identified for a visit when the contractor is on site.
Very little time for the fieldwork. More time should be allocated.
Presenters did they very best

13

How could the Climate Adaptation Handbook and associated Guidelines be improved?
Practical examples could be given in the Handbook to assist in easy assimilation of the concepts
Communication channels and feedback for stakeholders
Handbook/Guidelines have examples from Mozambique - makes it difficult to relate
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6.2

Training-the-Trainer workshop

6.2.1

Ghana Training-the-Trainer workshop
Ghana: Koforidua, 1-5 April 2019
Questions

No

Number of responses
Rating score

A=5

B=4

C=3

D=2

E=1

Average
of score

2

How would you rate the overall usefulness of
this workshop?

10

1

3

To what extent did the workshop meet your
expectations?

4

6

1

4

Were you as participant able to effectively
contribute to the different sessions of the
workshop?

4

5

1

5

How do you rate the workshop
schedule/timetable?

4

7

6

What was your impression of the logistical
organisation and management of the
workshop?

5

3

7

How would you rate Day 1?

0

8

8

How would you rate Day 2?

3

7

9

How would you rate the Field Assessments
(Day 3 & Day 4)?

2

8

4.2

10

How do you rate Day 5?

3

8

4.3

4.9
4.3

4.1

1

4.4

4.3

2
1

1

1

OVERALL OF ALL SCORES
1

3.5
4.2

4.2

Three things learned during the Workshop
The need for climate-resilient adaptation measures
How to identify and characterise the impact of climate change to a road
Appropriate resilient solutions (engineering and no engineering) to climate impacts (x2)
Rainfall/floods are the major natural disasters that destroy roads
Building climate resilient roads involves multi-disciplines, and not only civil engineer. Local
residents also play a major role
Several adaptive measures can solve a single problem, it is however, important to compare the
pros and cons, as well as and costs.
I have learned the effects of climate change on roads
Application of climate change adaptation measures on road design and maintenance
How to conduct physical assessment of climate change on roads
Effect of climate change on road infrastructure (x2)
Adaptation measures and solutions
How to incorporate climate change impacts in road asset management (x2)
Assessing vulnerable roads
Linking all the aspects of climate management to a climate resilient road
Determination of remote vulnerability index hence leading to prioritisation
Adaptation of climate resilient methods to make our roads climate resilient so that they last longer
Plan for shock events and input to improve the road management strategic plan
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Process of evaluating a road to check for its resilience
The assessment methodology
To make roads resilient to climate change
11

Two of the most useful aspects of the Workshop
The field exercises/assessments (x5)
The field exercise is highly practical and provides direct hands-on experience on the identification
process
The lecturers were amazing
All scenarios had important example
The adaptive measure to control the identified problem was very useful to provide basic
background to solve related problems
The combination of the site visit and class discussions
Ability to share and learn from the experience of others
Every aspect was useful
Discussion of problems in class
Classroom lectures, especially inputting field data on excel sheet

12

How could the Workshop have been improved?
The workshop was perfect and effective
Participants should be allowed to make their own road assessments and make presentation with
minimal assistant from facilitators
Translator should have been provided to help French speaking participants
Increasing the number of days
Each participant should collect data from the field and input into excel sheet
The excel sheet should have been made available to the participant during the training (x2)
Printing hard copies of the Climate Adaptation Handbook and associated guidelines for all
participants

13

How do you intent using the Climate Adaptation Handbook and associated Guidelines in
your country?
The knowledge gained will be shared with management and colleagues to enable effective
management of our roads. This will ensure that our roads are built and maintained in a climateresilient manner.
As a training officer and environmentalist, this study and handbook will be useful in training new
engineers on measures to take into consideration to build climate-resilient roads as well as apply
adaptive measures to existing ones.
Transfer the information acquired to the industry through knowledge sharing and training
Use as guideline for field data collection (x2)
To help improve road design and standards
Use as training materials (x2)
Promote the use in the country and to Management
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6.2.2

Ethiopia Training-the-Trainer workshop
Ethiopia: Addis Ababa, 13-17 May 2019
Questions

No

Number of responses
Rating score

A=5

B=4

C=3

D=2

E=1

Average
of score

2

How would you rate the overall usefulness of
this workshop?

16

5

2

3

To what extent did the workshop meet your
expectations?

7

10

6

Were you as participant able to effectively
contribute to the different sessions of the
workshop?

7

8

7

4

5

How do you rate the workshop
schedule/timetable?

10

8

4

What was your impression of the logistical
organisation and management of the
workshop?

14

3

3

6
7

How would you rate Day 1?

11

12

0

4.5

8

How would you rate Day 2?

12

11

0

4.5

9

How would you rate the Field Assessments
(Day 3 & Day 4)?

11

7

4

10

How do you rate Day 5?

9

10

4

4.6
4.0

4.0

1

4.2

1

4.4

OVERALL OF ALL SCORES
1

4.3
4.2
4.3

Three things learned during the Workshop
Climate adaptation assessment and adaptations for road infrastructure (x6)
Mitigation measures for construction of climate-resilient roads
Discussions and practical Q&A
Effect of climate change on roads
Road condition survey
Integration of climate adaptations with RAMS
Field assessment (x6)
Adaptations measures for embankments on clay soils
Pile cap treatment
Good engineering, especially construction is important to adaptation
Good judgement during data collection is important
Executive level by-in is important
Climate effects on different countries
Climate prediction models
It is possible to adapt roads that are vulnerable
Easy and cost effective solutions to problems
vulnerability assessment (x3)
How to improve climate adaptations before and after construction (x2)
How to control climate effects on our country
Knowing in detail issues related to climate resilience and adaptation

ReCAP |Climate Adaptation: Completion Report for Phase 2

98

Climate resilient road construction (x2)
Project level screening for climate adaptation for rural network
Climate change forecasting
Effect of climate change on infrastructure (x4)
Need for visual assessment of infrastructure
Identify problems and provide suitable engineering solutions
Road asset management (x2)
Design of draining structures by considering climate adaptations
Usefulness of climate adaptation manual
Drainage is the most important parameter for road
Need for critical thinking for revising choice of return period for cross-drainage design in light of
extreme events
11

Two of the most useful aspects of the Workshop
Climate adaptation and its impact
Application of climate adaptation in road asset management
Interactions with participants from different counties (x3)
Non-engineering adaptations (x2)
Discussion of practical Q&A
Focus on climate change for road infrastructure by using policies and engineering decisions
Adaptation of climate change and asset management (x2)
Discussion on balance between engineering and non-engineering solutions
Alignment of field work to vulnerability sheets
Field assessment/training (x8)
Climate prediction models
Adaptation versus vulnerability
Identification of problems and cost effective solutions
Risk and vulnerability assessment (x3)
Climate adaptation methods (x2)
All are useful
Creating awareness of forecasting possible road damages as a result of climate change and how
to come up with interventions during construction or maintenance to make the pavement resilient
Data collection techniques for climate adaptation study
Need to have proper drainage
Awareness of climate change impacts on road

12

How could the Workshop have been improved?
Provide colour printed presentation material before workshop (x2)
Integration with practical aspects such as RAMS
Duration for workshop could have been increased (x6)
Pre-selection of field cases to avoid surprises
By doing research based on the adaptations
Continuously follow up the implementation on the AfCAP programme countries
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Training programme to include contractors and consultants
Different best practises collected from different countries
Inform the climate change issues to higher government officials in all countries
More examples and uses of GIS
Integration of the use of the manual with the one which is being used in our country for best output
The discussion session can be extended
Study or assess the same place and compared the results
More field assessment time for participants
More time for data analysis/practical session
13

How do you intent using the Climate Adaptation Handbook and associated Guidelines in
your country?
Use for more practices
Train others
Reference document when faced with problems associated with climate
Very difficult to use climate adaptation findings in my country given that not budget is allocated.
Also lack of political will
Organise dissemination workshops (x2)
Work towards adaptation of the research findings and recommendations
Extract relevant information and use in the asset management tool
One team should be established in our RRC-ERA
Action research should be done
Disseminating the knowledge and updating on the website to ease access as part of reference
guidelines during design and road condition survey
Distribute the Handbook and Guidelines to the stakeholders and trainers (x2)
Apply the guidelines during design and construction stages (x3)
Implement by advising consultants and other concerned bodies
Familiarise all engineers in districts and regional level to use in the day-to-day operations
Use as part of road condition activities guide for climate change
Integrate Climate Adaptation Handbook and Guidelines with manuals used in the asset
management
Discussions with colleagues
Mitigate risk and reduce vulnerability of road network
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6.2.3

Mozambique Training-the-Trainer workshop
Mozambique: Maputo, 15-19 July 2019
Questions

No

Number of responses
Rating score

A=5

B=4

C=3

D=2

E=1

Average
of score

2

How would you rate the overall usefulness of
this workshop?

5

4

3

To what extent did the workshop meet your
expectations?

4

4

2

4.2

4

Were you as participant able to effectively
contribute to the different sessions of the
workshop?

4

4

2

4.2

5

How do you rate the workshop
schedule/timetable?

3

4

2

6

What was your impression of the logistical
organisation and management of the
workshop?

4

2

4

4.0

7

How would you rate Day 1?

4

5

1

4.3

8

How would you rate Day 2?

3

7

4.3

9

How would you rate the Field Assessments
(Day 3 & Day 4)?

5

5

4.5

10

How do you rate Day 5?

4

3

1

1

1

OVERALL OF ALL SCORES
1

4.3

3.9

4.4
4.2

Three things learned during the Workshop
Climate-resilient infrastructures
Extreme events – in the future there will be more hot days
Visual assessments to survey road to evaluate its vulnerability to climate change
Increased awareness of climate resilient adaptation techniques
Appreciation of identification of potential vulnerabilities and warning signs
Importance of RAMS and integration of climate change in road asset management
The direct relationship between climate and construction
Budgeting is very important to solve climate change effects as well as prioritization
Importance of combining maintenance and climate resilience
Climate change has impact on road infrastructures
Drainage is a key to address the impact of climate change
Addressing the impact of climate change is a multi-sector issue
To identify aspects of climate risks and vulnerability assessments
Climate adaptation considerations for resilient infrastructures
Calculation of road severity index RVI, based on the threat-specific vulnerability
Carrying out vulnerability assessments (x2)
Engineering and non-engineering adaptation measures
Clear understanding of climate change and its potential impacts on low-volume roads
Climate change risk assessment
Reduction of return period for design flood as a mitigation measure
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Need for collaboration with stakeholders on climate/other fields as a means of data collection
Some typical effects of climate change and their effects on construction costs/methodologies and
durability
How to identify possible problems on road structures exposed to climate change risks and how to
gather information to propose solutions, as well as number of solutions that can be proposed to
minimize problems
New terminologies in roads
Increased awareness of climate resilience adaptation techniques
Better appreciation of identification of potential vulnerability and warning signs
Important of RAMS in all the activities and integration with climate change
11

Two of the most useful aspects of the Workshop
Useful site training (x2)
Field visits/demonstrations/assessments (x4)
Illustration and discussions on various examples of vulnerability and adaptation measures
Aspects related to visual assessment and identification of risks (x2)
Form filling lessons
Future planning of infrastructures
Class presentations
Risk identification and prioritization
Selecting cost effective solutions
Forward looking with regard to climate change and resilience
Vulnerability assessment approach (x3)

12

How could the Workshop have been improved?
More time allocated to the determination of the vulnerability indices after the field assessment
More interaction between trainer and trainees (x2)
Session too long sometimes (x2)
Invite top management people to participate
More time to analyse results (x2)
Interactive presentations and group exercises should help the understanding of the topics
The workshop was well organised and informative. However, the documents that formed the
bases of the training were still in draft and could undergo further changes. The implementation
cannot start until the documents are approved.
Since it was arranged for training trainers, it would have been good if either certification or a
progressive arrangement towards certification was arranged
Transform the presentation section by practical section outdoors instead of indoors
More presentations from other countries should have been done

13

How do you intend using the Climate Adaptation Handbook and associated Guidelines in
your country?
Share climate resilience and adaptation with local authorities
Increase awareness by sharing with fellow employees and professionals (x5)
Use as guidelines in similar situations
Incorporate some of the measures in routine maintenance
Enhance climate resilience adaptations in asset management
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Train key staff involved in asset management and maintenance
Adapt for use in the management of the road network
Train people and replicate information for other institutions (x2)
Integrate asset management system and maintenance strategies
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Annex 7 Proposed Work Plan for Phase 3
In Chapter 11, an overview of the objectives of Phase 3, its scope and proposed work packages was
presented. The description of the proposed activities to be carried out under each Work Package (WP) as
well as an indicative budget and timeline are presented below.

7.1

WP 1: Situational analyses, mapping of vulnerability to climate change, policy
implications, embedment of Stages 1 and 2 of Climate Adaptation Methodology, and
Country Reports

WP 1 will consist of three main tasks with the objective of informing/supporting policy changes in each
ReCAP Partner Country by mapping risks and vulnerabilities within the context of rural accessibility and also
to streamline policy work in conjunction with other initiatives.
7.1.1
Task 1.1: Pre-workshop preparation
Three Sub-tasks will be undertaken collaboratively with each country, resulting in comprehensive
supporting information to conduct training workshops and facilitate the generation of country reports.
Outputs will include:
(1) Climate Change projections, risk and vulnerability assessments and policy environment scoping;
(2) Identify country stakeholders and workshop delegates to provide inputs into preliminary
findings and provide supporting information/and or missing info; and
(3) Identify delegates that will receive training on the guidelines and handbook and for the codevelopment of Country Reports.
With assistance provided by the Countries’ Counterparts, relevant country stakeholders as well as
workshop delegates will be identified, nominated and secured for three purposes:
(1) Introductory meeting with key Ministry, Department and Authority/Agency (MDA) stakeholders;
(2) Providing inputs into the country-specific findings presented by the Service Provider (i.e. firstlevel Country Reports); and
(3) Training on Stages 1 and 2 of the climate adaptation methodology (i.e. on relevant aspects of
the Climate Adaptation Handbook, as well as on the Change Management Guidelines and the
Climate Risk and Vulnerability Assessment Guidelines).
The sub-tasks to be undertaken in the home country of the Service Provider on the basis of a staged
approach over the duration of the contract period are as follows:
Sub-Task 1.1.1: Comprehensive overview of the policy environment


Confirmation of Country Counterparts for the purpose of Phase 3 of the Climate Adaptation
project.



The policy environment of all AfCAP and AsCAP countries will be examined and assessed. The
Service Provider will consult all relevant government and MDA policies and plans related to climate
change adaptation in the roads sector. The Service Provider will consult the relevant development
partners prior to the workshop to ensure a comprehensive overview of the space. The purpose is to
identify the right stakeholders and change management processes/partners that need to be
involved in the workshops. The process will also facilitate the streamlining of data sources for the
risk and vulnerability assessments and highlight data and capacity constraints.

The outputs will include:
 Policy environment overview with a change management scope
 Supporting information for the change management guideline training
 Identified workshop participants to facilitate change management.
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Sub-Task 1.1.2: High-resolution climate projections with extended variables
For all AfCAP and AsCAP countries high resolution projected climate data will be produced for an RCP8.5
(Worst case scenario) mid-century and end-century future. It is also suggested to extend the current set of
variables to include evapotranspiration, a drought index, heat-wave days and high fire danger days (as
proposed in the guidelines) to cater for the needs of both the risk and vulnerability assessments as well as
the local engineering adaptation assessments.
The Service Provider will engage the relevant meteorological offices and relevant academic institutions
before modelling to use in-country data where possible and to ensure duplication is minimised.
The outputs will include:


Datasets to be used in the risk and vulnerability assessments and engineering adaptation
assessments



Descriptive information on the current climate as well as potential shifts in future climate for all
countries involved



The datasets will also be packaged into the data distribution package as part of the country reports.

Sub-Task 1.1.3: Conducting Risk and vulnerability assessments
Using the developed ReCAP assessment methodology, risk and vulnerability assessments will be conducted
for all participating countries using the current and projected climate data as well as sourcing relevant data
from all identified stakeholders. The Service Provider will liaise with all identified parties (identified as part
of Sub-Task 1.1.1) to ensure effective data sourcing and to minimise data duplication.
Outputs include:
 District risk and vulnerability assessments
 Supporting information for the risk and vulnerability assessment training
 Relevant data sources packaged to form part of the Country Reports.
7.1.2
Task 1.2: Workshop (roll-out training / knowledge transfer of handbook and guidelines)
The purpose will be to visit the countries for the purpose of training and capacity development of
predefined individuals to facilitate change management.
The objectives are:


Training and capacity development



Testing preliminary findings (policy environment and risk and vulnerability assessments)



Identifying co-developer champions for the collaborative Country Reports.

Proposed activities to be undertaken in each of the ReCAP Partner Countries on the basis of a staged
approach over the duration of the contract period (one week per country) are as follows:


Day 1: Country Inception Meeting with MDA key stakeholders to introduce climate change
adaptation, the handbook and guidelines, and presenting/confirming objectives and in-country
activities (and to secure buy-in from key stakeholders).



Day 2: Workshop with identified champions (who will co-develop country reports) to deliberate on
country-specific findings (i.e. status of policies et al, and climate vulnerability) as presented by the
Service Provider; and to verify and test data, and supplement with additional information.



Day 3: Meetings with other stakeholders (e.g. development partners) to verify and test data and
supplement additional information.



Day 4: Training on the risk and vulnerability assessment guidelines.
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Day 5: Training on the change management guidelines, and meeting with MDA key stakeholders to
provide/obtain feedback on the week’s activities and outcomes.

During that week, actions to support the activities of Work Package 2 will also be undertaken in partnership
with each country. This will include the identification of potential low-volume rural roads that could to be
used for training on Stages 3 to 5 of the climate adaptation methodology.
The outputs will include a record of the outcomes of the meetings and workshops held, which will be
integrated in the Quarterly progress reports.
7.1.3
Task 1.3: Co-production support for country report development
The pre-workshop support information (data and reports) as well as all recommendations received from
the workshop will form the basis of the Country Reports.
The nominated workshop participants will apply the guidelines and handbook in order to co-produce (with
support of the Service Provider) a country assessment report with clear change management
recommendations.
The outputs will be co-produced Country Reports, one for each of the ReCAP Partner Countries.

7.2

WP 2: Provision of training on Stages 3 to 5 of the Climate Adaptation Methodology

7.2.1
Task 2.1: Activities to be undertaken by the Service Provider in their home country
The following activities are proposed to be undertaken by the Service Provider in their home country on the
basis of a staged approach over the duration of the contract period:


Confirmation of a suitable low-volume rural road in each of the ReCAP Partner Countries that is at a
(pre-)planning stage and can be used as a test case for training purposes on Stages 3 to 5 of the
climate adaptation methodology (based on outputs of Tasks 1.1 and 1.2).



Gathering and processing of appropriate information on selected road section and preparation of
presentation and handout material (for all countries).



Through the Country Counterpart, identify, nominate and secure representative country workshop
participants for hands-on training on Stages 3 to 5 of the climate adaptation methodology (for all
countries).

7.2.2
Task 2.2: Activities to be undertaken in each of the ReCAP Partner Countries
Proposed activities to be undertaken in each of the ReCAP Partner Countries on the basis of a staged
approach over the duration of the contract period (one week per country) are as follows (Note: locallyacknowledged trainers would have to be involved in the sub-activities below for the purpose of
capacitating other practitioners nationally – for AfCAP Partner Countries, these should include the trainers
trained in Phase 2):


Two-day introductory workshop on the Climate Adaptation Handbook (with particular focus on
Stages 3 to 5 of the climate adaptation methodology), the Engineering Adaptation Guidelines and
the Visual Assessment Manual.



Three-day, hands-on training on in-field identification of potential environmental-associated
threats on the functionality of the test case road, identification of remedial options to render the
road climate resilient and the optimisation/prioritisation thereof.

7.2.3
Task 2.3: Contribution to the quarterly progress and completion reports
Contribution to the Quarterly progress and completion report (i.e. summary reports on workshops and infield training, and lessons learnt).
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7.3

WP 3: Assessment of uptake and embedment in the three AfCAP Lead Countries that
participated in Phases 1 & 2

7.3.1
Task 3.1: Monitor/assess level of embedment of climate adaptation
The three AfCAP Lead Countries that formed the core focus of activities undertaken in Phases 1 and 2 of the
AfCAP Climate Adaptation project, namely Ethiopia, Ghana and Mozambique, will be revisited to
monitor/assess the level of embedment of climate adaptation processes in their practices and policies. In
order to enhance the capacity of local national authorities, representatives of each of the three AfCAP Lead
Countries will be identified to take part in monitoring and evaluation.
Assistance will be provided by the Service Provider to the AfCAP Lead Countries, as well as to the ReCAP
countries forming part of Phase 3, on addressing and overcoming potential challenges they may be facing
with the embedment of climate adaptation in their national policies and practices. This also includes
addressing potential challenges with the embedment of methodologies contained in the Climate
Adaptation Handbook and more specifically the Climate Risk and Vulnerability Assessment Guidelines in the
countries’ RAMS.
7.3.2
Task 3.2: Performance monitoring on demonstration sections in Gaza (Mozambique)
The demonstration sections constructed in the Gaza Province of Mozambique will be visited at least twice
during the execution of Phase 3, typically after the wet season, to monitor the performance of the sections.
A report will be produced after each visit which will be incorporated in the Quarterly progress reports. The
stand-alone report on the design, construction and performance of the demonstration sections (PaigeGreen et al., 2019a) will be updated after each visit.

7.4

WP 4: Dissemination and Reporting

Development of Inception Report for Phase 3 based on the following:


Seminar that will be held within one month from the activation of Phase 3 and involving all ReCAP
countries; at which event the objectives, activities, timelines and planned outcomes of Phase 3 will
be presented and debated.



Reformulation and re-programming of activities to be undertaken in Phase 3 to secure alignment
with needs expressed by individual ReCAP Partner Countries, and acceptance thereof by ReCAP.



Drafting and finalisation of Inception Report.

The above tasks will be undertaken during the “inception phase and management” part of the programme.
7.4.1
Task 4.1: Preparation of quarterly reports
Preparation of Quarterly reports satisfying the contractual Milestone requirements as agreed with ReCAP
PMU (subject to changes as per the outcomes of the Inception Report).
7.4.2
Task 4.2: Updating of Climate Adaptation Handbook, Guidelines and Manual
Updating of the Climate Adaptation Handbook, Guidelines and Manual: Improvements will be made to the
Handbook, Guidelines and Manual, and additional non-engineering and engineering adaptation approaches
and solutions will be integrated in the documents based on feedback received from the WP 1 and WP 2
workshops held in the ReCAP countries so as to also reflect unique local conditions (sea level rise, windblown sand conditions, etc.). The Visual Assessment Manual will be customised for individual countries
where necessary.
In addition to the above, the Service Providers will also produce a concise primer version of the Handbook
and supporting Guidelines and Manual (i.e. a new but concise document) to direct the readers to their
specific areas of interest.
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7.4.3
Task 4.3: Peer-reviewed conference paper and journal article
Preparation and presentation of at least three peer-reviewed conference papers and one published journal
article.
7.4.4
Task 4.4: Inter-regional seminar
Inter-regional Seminar on climate adaptation to present and deliberate the outcomes of Phase 3 of the
project.
7.4.5
Task 4.5: Completion report
Preparation of a Completion Report for the Climate Adaptation project, also reflecting back on the
processes followed, outcomes and achievements of Phases 1 and 2.

7.5

Deliverables

The following technical and contractual reports are envisaged:
 Inception Report for Phase 3
 Quarterly Progress Reports: in addition to reporting on progress, these reports will focus
predominantly on the level of embedment that has been achieved (i.e. in policies, strategies and
plans, as well as undertakings to incorporate climate adaptation in RAMS and in the revision of
norms and standards), and the challenges within each country and actions to be implemented to
effectively address those challenges
 Workshop Summary Reports, which could be included as Annexures to the Quarterly Reports
 Fourteen individual Country Reports (as well as updates of Country Reports previously prepared;
these will include the committed undertakings by each country)
 Report on the design, construction and performance of the Mozambican demonstration sections
 Pre-Final and Final Completion Reports
 Peer-reviewed conference papers and journal article
A preliminary budget estimate for Phase 3 is presented in 7.1.
Table 7.1 Preliminary budget estimate for Phase 3
Activity
WP 1

Fees (GBP)
349 400

Incidental Expenses (GBP)
79 766

Task 1.1
Subtask 1.1.1
Subtask 1.1.2
Subtask 1.1.3
Task 1.2
Task 1.3

223 529
82 353
64 706
76 471
99 988
25 882

79 766
79 766
-

WP 2

98 000

32 216

Task 2.1
Task 2.2
Task 2.3

29 400
49 000
19 600

32 216
-

WP 3

19 500

12 680

Task 3.1
Task 3.2

10 500
9 000

5 932
6 748

WP 4

40 000
506 900

-

Task 4.1
Task 4.2
Task 4.4
Task 4.5
Sub-Totals
TOTAL
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The budget allows for the following incidental expenditures:
For subtask 1.1.2:
For Task 2.2:
For Task 3.1:
member
For Task 3.2:

5-day visits to 14 countries by two team members of the Service Provider
5-day visits to 14 countries by one team member of the Service Provider
5-day visit to the three AfCAP Lead Countries of Phases 1 and 2 by one team
3 times 5-day visits to Mozambican demonstration section by one team member

No costs are provided for Task 4.4: Inter-regional seminar.

7.6

Proposed Work Plan for Phase 3

The preliminary proposed Work Plan for Phase 3 is shown below. It is anticipated that the project will be
implemented over a period of 18 months (assuming that one month is equivalent to 4 weeks).
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Proposed Work Plan for Phase 3
Project Title: Phase III
Project work plan: Consultancy Services for Climate Adaptation: Risk Management and Resilience Optimisation for Vulnerable Road Access in Africa
Climate Adaptation: Risk Management and Resilience Optimisation for Vulnerable Road Access in Africa
(PHASE 3)
TASKS

INCEPTION
PHASE AND
MANAGEMENT

2

Inception Phase & Management

PART A: SENSATION
AND AWARENESS
CREATION

WORK
PACKAGE

Work Package 1: Situational analyses, mapping of vulnerability to climate change, policy implications,
embedment of Stages 1 and 2 of Climate Adaption Methodology and country reports
1.1 Pre-workshop preparation
1.1.1 Comprehensive overview of policy environment
1.1.2 High resolution climate projections with extended variables
WP 1
1.1.3 Conducting Risk and vulnerability assessments
1.2 Workshop (Roll-out training / knowledge transfer of handbook and guidelines)
1.3 Co-production support for country report development
Work Package 2: Provision of training on Stages 3 to 5 of Climate Adaption Methodology

PART B: SUSTAINABLE
ENHANCEMENT IN THE
CAPACITY OF RECAP
PARTNER COUNTRIES

1
2
3
4
5

PART C: UPTAKE
AND EMBEDMENT
ACROSS AFCAP
PARTNER
COUNTRIES

4

6

8

10 12 14 16 18 20 22 24

26

28

30

Project Initiation communication
Programme and workplan development
Finalisation of programme and plan
Inception Update report
Contract Completion Report

2.1

Activities to be undertaken in South Africa
2.1.1 Confirm suitable LVR (rural), process information, nominate country representatives
2.1.2 Gathering and processing of appropriate information

WP 2

2.1.3 Identify, nominate and secure representative country workshop participants
2.2

Activities to be undertaken in each of the ReCAP Partner Countries
2.2.1 Two-day introductory workshop on the Climate Adaptation Handbook
2.2.1 Three-day, hands-on training

2.3

PART D:
DISSEMINATION
AND REPORTING

Timeframe in weeks

Contribution to the quarterly progress and final reports

Work Package 3: Assessment of uptake and embedment in AfCAP Lead Countries for Phase 1 and 2
3.1 Monitor/assess the level of embedment of climate adaptation
3.1.1 Mozambique
3.1.2 Ghana

WP 3

3.1.3 Ethiopia
3.2

Performance monitoring on demonstration sections in Gaza (Mozambique)

Work Package 4: Dissemination and Reporting
4.1 Preparation of quarterly reports

LEGEND

4.2

Updating of Climate Adaption Handbook, Guidelines and Manuals

4.3

Preparation and presentation of peer-reviewed conferences and journal papers

4.4

Inter-regional seminar

4.5

Final report

Phase III scope activities
Deliverables
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32

34

36

38

40

42

44

46

48

50

52

54

56

58

60

62

64

66

68

70

72

