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1INTRODUCTION

Socio-economic impacts of long-term climate 
change and short-term weather variability (including 
extreme events) are projected to be severe for Zambia 
as a whole. Economic sectors that largely depend 
on climate conditions, most notably agriculture, 
fisheries and forestry, are increasingly subject to the 
impacts of climate change (IPCC, 2014). For the 
most part, impacts of climate change are predicted 
to disproportionately affect rural communities. 
Considering the rural population and poverty 
dynamics and reliance on the agriculture and fisheries 
sector in the rural areas of Zambia, it is likely that 
social and economic costs of climate change will be 
higher in these areas. Against this background, the 
Government of Zambia has identified the importance 
of incorporating climate change into development 
processes. However, climate change is a complex 
and incomplete science that cannot provide absolute 
answers to questions such as: 
■■ What sectors and livelihoods are the most 

vulnerable? 
■■ What are the best interventions to mitigate climate 

change impacts and build resilience?

This Training Manual has been developed to provide 
local decision-makers and policy-makers, as well 
as communities and end-users, with a systematic 
and integrated means to answer these questions 
themselves, through a cooperative learning experience 
as outlined in this document. Ultimately, the outcomes 
and impacts of these activities are geared towards 
improving overall climate resilience. 

Aim, Purpose and Objectives
The purpose of this Training Manual is to provide 
potential trainers with the tools and understanding 
to train and assist planners, decision-makers and 
support partners to integrate climate change priorities 
into development planning processes and design 
sustainable and bankable adaptation interventions. 
The specific objectives are to assist trainers, planners, 
decision-makers and support partners to:
1. Distinguish climate change impacts and cause and 

effect pathways
2. Identify how climate-related impacts are interlinked 

with, and affect, development priorities (such as 
health, poverty and livelihoods)

3. Integrate context-specific responses to climate 
impacts into development planning priorities 
identified a risk and vulnerability assessment 

4. Thoroughly assess and prioritise adaptation 
interventions

5. Design and implement sustainable and relevant 
projects that have measurable outputs, outcomes 
and impacts

Target Audience
This manual is written for an audience that is familiar 
with development planning processes in Zambia, 
particularly at the provincial and district level in 
Muchinga, Luapula, Western and Northern Provinces 
and their support partners. District, provincial and 
national development planners or “trainers” should 
understand the political and socio-economic context 
of their area. The manual aims to be user-friendly, 
through providing Notes to Trainers, Talking Points, 
and other supportive guidelines.

Introduction
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Using the Training 
Manual
The Technical  
Background Document
This Training Manual is based on and supported by 
the final technical assessment report or Technical 
Background Document (TBD) for the Climate 
Change Risk and Vulnerability Assessment in Luapula, 
Muchinga, Northern and Western Provinces project, 
which accompanies this publication and is available as 
Annexure 1. The TBD is made up of three steps:

DECISION STEP 1: 

Climate Change Risk and  
Vulnerability Assessment

DECISION STEP 2: 

Climate Change and  
Sustainable Development

DECISION STEP 3: 

Investment Plan

The TBD is regularly referred to throughout this 
manual for further reading. It is highly recommended 
that all trainers familiarise themselves with the 
content of the TBD before conducting any training 
workshops.

An Integrated and Modular 
Approach
This Training Manual is made up of three Decision 
Steps that are designed to be used sequentially. Figure 
0.1 shows the structured and interlinked Decision 
Steps and Modules. Each Decision Step and their 
associated Modules follow the same colour scheme 
for ease of reference.

Each Module contains learning objectives and 
outcomes and relevant information, talking points, 
tools and methods, and step by step training activities 
and instructions for group activities. In addition, 
the following text boxes are used to indicate key 
supplementary information throughout the manual:

ke y concepts

These are outlined at the beginning of each Module 
and provide usable definitions of the most important 
concepts and terms.

note to trainers

Throughout the manual, key questions and pieces of 
information are detailed to provide specific training 
guidance for important subjects, or provoke thought 
over a certain topics. 

further reading

References to further reading, either in the TBD or to 
external sources, are included throughout the manual 
to provide trainers the opportunity to further develop 
their knowledge, understanding and application of 
key topics, tools and concepts. 

case study

Detailed and relevant Zambian cases are presented 
to provide context to some of the key themes and 
topics throughout the manual, as well as highlight 
some of the crucial socio-economic, environmental 
and infrastructural issues related to climate change. 
Case studies are focused on wetland systems and road 
infrastructure in this training manual. 
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Figure 0.1.  A Modular Breakdown of the Decision Steps  
in this Training Manual

MODULE 3.1:	Elements	of	sustainable	and	bankable	projects
MODULE 3.2:	Developing	viable	projects	using	the	LogFrame	tool

Investment 
planning
 Mainstreaming Climate Change into  

Policy and Development Planning  

Understanding Climate 
Change Risk and 
Vulnerability 

MODULE 2.1:	Economics	of	Climate	Hazards	for	Infrastructure	Investments
MODULE 2.2:	Designing	climate-resilient	infrastructure	for	socio-economic	development

MODULE 2.3:	Identifying	and	assessing	climate	change	entry	points
MODULE 2.4:	Introduction	to	Development	Economics	and	Decision-making	Tools

MODULE 2.5:	Prioritising	investments	using	a	Multi-Criteria	Decision	Making	tool

MODULE 1.1:	Climate	Change	Risk	and	Vulnerability	Assessment
MODULE 1.2:	Investigating	Cause	and	Effect	Pathways



Workshop Organisation  
and Planning

A sample training programme is provided in 
Annexure 2.1. This programme can be altered 
to accommodate technical, time and resource 
constraints. However, it is strongly recommended 
that the training workshop take place over four to 
five days. The duration of different activities will 
depend on how much depth and detail is required 
for the participants, and how much time is given to 
participatory discussion and analysis. 

Sample presentation slides used in the Training of 
the Trainers (ToT) Workshop held in Lusaka from 
the 30th of July to 2nd of August 2018 are available in 
Annexure 2.2. These presentations are aligned with 
the modules covered in this manual and can be used 
to develop your own media material for a training 
workshop.

Case studies should be used to provide real-
world context to the use and application of various 
modules covered in this manual. They should be 
cited as examples in presentations and facilitated 
discussions or be used as a point of departure to 
develop more localised case studies. Background 
information to both of the wetland systems and 
road infrastructure extended case studies can be 
found in Annexure 2.3. 
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Training Guides for each Module are shown in 
tables at the beginning of each Module. Outlined at 
the beginning of each Module is a number of training 
activities or tasks for the participants to undertake. 
These activities are geared towards building 
capacity and knowledge, as well as sharing lessons 
and understandings. These activities support the 
information contained in each Module by bringing 
the local experience to life through practical exercises. 
By undertaking these activities in the context of the 
information contained in each Module, it is expected 
that participants will achieve the Learning Objectives 
outlined at the beginning of each Module. 

These Training Guides highlight the key activities 
and processes to be conducted in preparation for each 
Module and additional resources that participants can 
use to execute the tasks in the workshop. Each item 
that is required to be completed in preparation for 
each Module is signified by the following symbols:

 

Before	 even	 considering	 how	 to	 plan	 and	 organise	 a	
training	workshop,	it	is	crucial	that	all	trainers	familiarise	
themselves	with	the	entire	Training	Manual	and	TBD	to	
ensure	that	they	have	engaged	with	all	of	the	content	
and	 are	 comfortable	 with	 the	 various	 diagnostic	 and	
decision-support	 tools	 and	methodologies.	Thereafter	
the	following	checklist	can	be	used.

Workshop Preparation: 
1.	 Using	the	sample	training	programme	(Annexure	

2.1)	 develop	 a	 structure	 for	 your	 training	
programme,	keep	the	following	points	in	mind:
■■ Use	your	own	working	knowledge	about	potential	

challenges	 in	specific	areas	of	the	training.	Give	
yourself	extra	time	for	these	sessions.

■■ How	 many	 facilitators/rapporteurs	 are	 needed	
to	guide	sessions	and	group	activities?	Who	will	
they	be?	

■■ Break	the	day	up	according	to	sessions	and	group	
activities.	

■■ Take	into	account	logistical	arrangements	around	
transport	 of	 participants,	 tea/lunch	 breaks	 etc.	
Keep	 a	 close	 track	 of	 time	 in	 managing	 these	
arrangements.

2.	 Review	 the	 Training	 Guides	 that	 appear	 at	 the	
beginning	of	each	Module	and	prepare	the	relevant	
media	 for	 presentations	 and	 breakaway	groups	 for	
each	Module.	Use	these	guides	to	practice	the	use	
and	application	of	the	various	tools	and	methods.	

note to trainers

PLANNING AND ORGANISING A WORKSHOP:  A STEP-BY-STEP CHECKLIST

Tool or Method

Case study 

Group activitiy 

Preparation 

Facilitated Discussions  

Presentations 

These symbols are as follows:
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Diagnostic and Decision-Support Tools  
and Methods
Users of this Training Manual will learn to apply a 
variety of diagnostic and decision-support tools and 
methods in order to achieve the desired learning 

 

3.	 Make	a	list	of	the	training	materials	and	equipment	
required	for	each	Module	and	associated	breakaway	
activities	 and	 appoint	 operations	 staff	 to	 ensure	
these	materials	(or	relevant	substitutes)	are	available	
for	the	workshop.

4.	 Double	check	all	workshop	equipment	and	training	
materials	 are	 set	 up	 and	 ready	 to	 use	 the	 day	
before	 the	workshop	begins.	Test	 that	all	electronic	
equipment	works.

Opening the workshop:
1.	 The	workshop	should	open	with	an	official	address	

from	a	relevant	person.
2.	 Facilitate	 a	 round	 of	 introductions.	 Ask	 each	

participant	to	state	their	name	and	what	they	do,	as	
well	as	which	organisation	or	institution	they	come	
from.

3.	 Facilitate	 a	 discussion	 on	 expectations.	 Ask	
participants	 to	 state	 their	 expectations	 for	 the	
training	and	what	they	hope	to	get	out	of	it.

4.	 Record	participant	expectations	on	a	flipchart	 (these	
may	vary	from	the	desired	outcomes	of	the	workshop).	

5.	 Review	and	summarise	the	recorded	expectations	and	
add	any	that	may	be	missing.	It	is	important	to	review	
these	expectations	at	least	once	during	the	workshop	
and	again	aat	the	end	before	the	workshop	closes.

6.	 Present	the	workshop	programme	and	daily	agenda	
that	will	be	followed	throughout.	

7.	 Background	 context	 is	 important.	 Present	 an	
introduction	 to	 the	 basics	 of	 climate	 change	 to	
ensure	all	participants	have	a	shared	understanding	
of	 fundamental	 concepts	 and	 terms.	Then	 give	 an	
overview	of	the	socio-economic	and	environmental	
conditions	 in	 the	 area	 or	 region	 the	 workshop	 is	
focusing	 on.	 This	 should	 provide	 the	 background	
context	 as	 to	 why	 building	 climate	 resilience	 is	
important	and	necessary.

8.	 Begin	 with	 the	 presentation	 and	 application	 of	
the	Modules	in	line	with	the	pre-defined	training	
workshop	programme.	

At the beginning of each day:
1.	 Begin	 with	 a	 short	 welcome	 and	 a	 prayer	 (if	

appropriate)
2.	 Allow	 time	 for	 feedback	 and	 questions	 in	 the	

opening	 session,	but	be	mindful	of	 timing.	This	 is	
a	great	platform	for	participants	 to	 learn	 from	one	
another.

3.	 Group	activities	may	require	more	or	less	time	than	
anticipated.	 Review	 the	 agenda	 and	 timing	 on	 a	
daily	basis	to	ensure	that	every	Module	is	adequately	
covered.

4.	 Make	 sure	 to	 record	 any	 inputs,	 questions	 and	
comments,	or	difficulties	with	 the	material	or	with	
activities	 and	 tasks.	This	 will	 allow	 you	 to	 address	
any	areas	where	participants	might	be	challenged	or	
uncertain.	These	 points	 can	 then	 be	 reviewed	 and	
presented	or	discussed	if	necessary.

5.	 Try	and	draw	out	inputs	from	all	participants.	Some	
may	be	more	vocal	or	experienced,	but	all	participants	
will	have	important	insights.	It	is	important	to	have	
balanced	views,	particularly	in	facilitated	discussions.

Closing the Workshop: 
1.	 In	 closing	 the	 workshop,	 ensure	 you	 review	 the	

expectations	 set	 on	 Day	 1.	Ask	 participants	 if	 their	
expectations	have	been	met.	And	if	not,	why	not?

2.	 Review	the	various	tools	used	in	the	decision	steps.	
Ask	participants	which	tools	they	found	most	useful	
and	why.	Which	tools	will	participants	use	daily,	or	
continually,	for	decision	making	and	planning?

3.	 Discuss	 the	way	 forward.	What	support	 is	available	
to	participants	after	the	training?

4.	 Ensure	 important	 points	 are	 captured.	 It	 will	 be	
useful	to	have	a	record	of	this	for	future	training	and	
trainers,	 and	 as	 feedback	 for	 the	 National	 Climate	
Change	Secretariat	(NCCS).	

note to trainers continued

objectives. Table 0.1 shows the different types of 
tools and methods applied throughout the Training 
Manual, as well as in which Module they are applied 
(•) and those where their outcomes are used (√).  
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Table 0.1: Diagnostic and Decision-Support Tools and Methods

   TOOLS AND METHODS

R&V 
Maps

1st-4th 
Order 
Impact 

Assessment 
Framework

Climate 
change impact 
scenarios on 
infrastructure

Co-benefit 
mapping

Mainstreaming 
approaches

Climate 
change 

entry point 
assessment

Fatal flaw 
analysis

Cost-
Benefit 
Analysis

Multi-
Criteria 

Decision 
Making

Elements 
of 

successful 
projects

Logical 
Framework

Project 
Lifecycle 
Planning

Module 1.1: 
Climate 
Change 
Risk and 
Vulnerability 
Assessment

•

Module 1.2. 
Understanding 
Cause 
and Effect 
Pathways

√ •

Module 2.1. 
Economics 
of Climate 
Hazards for 
Infrastructure 
Investments  
Development 
Module 

√ √ •

Module 2.2. 
Designing 
Climate 
Resilient 
Infrastructure 
for Socio-
economic

√ •

Module 2.3. 
Identifying 
and Assessing 
Climate 
Change Entry 
Points

√ √ √ • •

Module 2.4. 
Economic 
Decision-
Making Tools

√ √ √ √ √ √ • •
Module 2.5. 
Multi-Criteria 
Decision 
Making

√ √ √ √ √ √ •

Module 3.1. 
Elements of 
Sustainable 
and Bankable 
Projects

√ √ √ √ √ √ •

Module 3.2. 
Developing 
Viable Projects 
Using a 
LogFrame Tool

√ √ √ √ √ √ √ √ √ √
• •
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Understanding Climate  
Change Risk and Vulnerability

decision step 1
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Overview
This Module examines how we can assess Climate 
Change Risk and Vulnerability (R&V), using 
Geographical Information Systems (GIS) mapping 
outputs. The process begins with collecting a wide 
variety of data relevant to an area (data layers). This 
includes information such as flood frequency, forest 
loss, soil moisture and access to healthcare (see 
Table 1.1.1). Using GIS, the different data layers 
are combined into summary layers that represent 

exposure, sensitivity and adaptive capacity. Thereafter, 
these summary maps are combined to create final 
hotspot or Vulnerability maps. This approach 
presents a clear, accessible visual representation of the 
expected distribution of Vulnerability in an area and 
allows decision-makers to determine the underlying 
drivers of vulnerability specific to different areas. This 
is useful for politicians and decision-makers because it 
presents a starting point for discussion and validation 
to begin building climate resilience. 

Climate Change Risk and 
Vulnerability Assessment

Module 1.1

In this Module the participants will learn to:
■■ Understand and explain the constructs of 

Vulnerability that include Exposure, Sensitivity 
and Adaptive Capacity

■■ Appreciate the process of Risk and Vulnerability 

mapping
■■ Investigate the drivers of Vulnerability by 

working with the different input layers
■■ Interpret and understand the summary layer 

outputs

learning objectives

MODULE 1.1: Climate Change 
Risk and Vulnerability Assessment
MODULE 1.2: Investigating Cause 

and Effect Pathways

 
ke y concepts

Climate change
A change of climate, which is a direct or indirect 
result of human activities, that alters the composition 
of the global atmosphere and which is additional to 
natural climate variability. 

Risk
The potential for consequences where something 
of value is at stake and where the outcome is 
uncertain, recognising the diversity of values. Risk 
is often represented as probability of occurrence 
of hazardous events or trends multiplied by the 
impacts, if these events or trends occur. Risk results 

from the interaction of vulnerability, exposure, and 
hazard. In this report, the term risk is used primarily 
to refer to the risks of climate-change impacts (IPCC, 
2012: 1772).

Vulnerability
Vulnerability is defined as the propensity or 
predisposition of something or someone to be 
negatively affected by something (such as climate 
change). In the field of disaster risk, this includes 
the characteristics of a person or group and their 
situation that influences their capacity to anticipate, 
cope with, resist, and recover from the negative 

Continued »
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Training Guidelines  
MODULE 1.1: CLIMATE CHANGE RISK AND VULNERABILITY ASSESSMENT

STEP/ACTIVITY DESCRIPTION RESOURCES

#1: Prepare a presentation on Risk and Vulnerability (R&V) in the area, system 
or context in which you are training. Be prepared to answer questions on 
and discuss the presentation in an informative and interactive manner. 
Focus on the content of this Module and supplement it where possible. 
Make sure to include an outline of the Breakaway Exercise 1.1.

■■ Sample presentations (Annexure 2.2)

■■ Summary and input maps (Annexure 
2.4)

■■ Part B (1) of the TBD

#2 Outline the objectives and timing of this training Module (1.1) and inform 
participants of the day’s training outputs. Tailor these to the expectations 
that participants noted in the introductory session to the training.  

■■ Training Expectations 

■■ Learning objectives and outcomes in this 
Module

■■ Personal training objectives
#3 Present the R&V presentation in an interactive session. 

–  Ask participants to explain important concepts before you present 
them, such as “What is adaptive capacity?” and, “What are the most 
important elements of adaptive capacity?”. 

–  Focus on the talking points and provide examples from the case study 
or other research

■■ The presentation you have prepared

■■ The knowledge and experience of 
workshop participants as well as your 
own

#4 Facilitate a discussion on the R&V context in the system you are training 
in. Use the Case Study as an example to prompt discussion.

■■ Case Study 1.1

■■ Background info from Part B (1) of the 
TBD (e.g. District Risk Profiles)

BREAKAWAY EXERCISE 1.1: ANALYSING THE R&V MAPS

#5 Briefly present and explain Breakaway Exercise 1.1. Explain the use of the 
R&V maps and how to identify drivers of vulnerability using the books of 
inputs.

■■ The presentation you have prepared

■■ Summary and input maps (Annexure 2.4)

#6 Conduct the activity step-by-step. Monitor the facilitation of each group 
to ensure that they all understand the exercise and the timeframe in 
which it needs to be completed. If possible, it is useful for each group to 
have a print-out of the input layers (found in Annexure 2.4) to refer to. 
However, these input layers can also be distributed digitally and people 
and can use their laptops to look at the various layers.

■■ Blank adaptive capacity maps, 1 for each 
group (Annexure 2.5)

■■ Blank vulnerability maps, 1 for each 
group (Annexure 2.5)

■■ A set of coloured pens/ pencils/ markers, 
1 for each group

■■ [Optional] Printed input maps
#7 Facilitate the report backs from each group’s rapporteur, take notes 

of any key points and areas of concern. Put the adaptive capacity and 
vulnerability summary layer on the projector screen for the rapporteur 
to compare to what their group came up with. Ask key questions to test 
their understanding of the content of the Module. Wrap up the Module.

■■ Notes taken during group activity

■■ Summary and input maps (Annexure 
2.4)

 

events (adapted from Wisner et al., 2004 in Lavell et 
al., 2012: 32).

Exposure
The risk of climate events both now and in the future. 
This is based on the presence (location) of people, 
systems or services (e.g. livelihoods, environmental 
services and resources, infrastructure, or economic, 
social, or cultural assets) in places that could be 
negatively affected by physical events and which, 
thereby, are subject to potential future harm, loss, or 
damage (Lavell et al., 2012: 32).

Sensitivity
How sensitive the population and environment are 
to the current and future climate events.

Adaptive Capacity
The combination of the strengths, attributes, and 
resources available to an individual, community, 
society, or organisation. People and systems can use 
these strengths and abilities to do things that will 
help to reduce negative impacts, moderate harm, 
or take advantage of beneficial opportunities (IPCC, 
2012: 556).
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The assessment of Vulnerability includes a measure 
of Exposure and Sensitivity to the factors to climate 
risk factors. Together these factors comprise the 
potential Problem Areas (or ‘Potential Impact’), 
which show the areas that are more or less exposed 
and sensitive to changes in climate. Finally, when 
combined with Adaptive Capacity, a measure of the 
system/sector/group to resist, manage and/or respond 
to those impacts, the hotspots maps show areas of 
relatively high and low Vulnerability to current and/
or future changes in climate.

Mapping these components allows us to:
■■ Combine multiple input layers
■■ Give different weightings to individual input layers, 

to give those greater influence
■■ Combine Exposure, Sensitivity and Adaptive 

Capacity to produce Vulnerability
■■ Assess different time periods, both the status quo 

(current situation) and the future.

» Risk and Vulnerability Mapping
The GIS process begins with sourcing data and 
creating many ‘input layers’. These are different sets of 
information (datasets) that are turned into maps that 
show different aspects of a geographical location, such 
as forest cover, average temperature anomaly, rainfall, 
and agricultural productivity. Other maps or layers 
show access to health care, distance to markets and 
other factors that affect how communities function. 
See Table 1.1.1.

Training Guidelines  
MODULE 1.1: CLIMATE CHANGE RISK AND VULNERABILITY ASSESSMENT

STEP/ACTIVITY DESCRIPTION RESOURCES

#1: Prepare a presentation on Risk and Vulnerability (R&V) in the area, system 
or context in which you are training. Be prepared to answer questions on 
and discuss the presentation in an informative and interactive manner. 
Focus on the content of this Module and supplement it where possible. 
Make sure to include an outline of the Breakaway Exercise 1.1.

■■ Sample presentations (Annexure 2.2)

■■ Summary and input maps (Annexure 
2.4)

■■ Part B (1) of the TBD

#2 Outline the objectives and timing of this training Module (1.1) and inform 
participants of the day’s training outputs. Tailor these to the expectations 
that participants noted in the introductory session to the training.  

■■ Training Expectations 

■■ Learning objectives and outcomes in this 
Module

■■ Personal training objectives
#3 Present the R&V presentation in an interactive session. 

–  Ask participants to explain important concepts before you present 
them, such as “What is adaptive capacity?” and, “What are the most 
important elements of adaptive capacity?”. 

–  Focus on the talking points and provide examples from the case study 
or other research

■■ The presentation you have prepared

■■ The knowledge and experience of 
workshop participants as well as your 
own

#4 Facilitate a discussion on the R&V context in the system you are training 
in. Use the Case Study as an example to prompt discussion.

■■ Case Study 1.1

■■ Background info from Part B (1) of the 
TBD (e.g. District Risk Profiles)

BREAKAWAY EXERCISE 1.1: ANALYSING THE R&V MAPS

#5 Briefly present and explain Breakaway Exercise 1.1. Explain the use of the 
R&V maps and how to identify drivers of vulnerability using the books of 
inputs.

■■ The presentation you have prepared

■■ Summary and input maps (Annexure 2.4)

#6 Conduct the activity step-by-step. Monitor the facilitation of each group 
to ensure that they all understand the exercise and the timeframe in 
which it needs to be completed. If possible, it is useful for each group to 
have a print-out of the input layers (found in Annexure 2.4) to refer to. 
However, these input layers can also be distributed digitally and people 
and can use their laptops to look at the various layers.

■■ Blank adaptive capacity maps, 1 for each 
group (Annexure 2.5)

■■ Blank vulnerability maps, 1 for each 
group (Annexure 2.5)

■■ A set of coloured pens/ pencils/ markers, 
1 for each group

■■ [Optional] Printed input maps
#7 Facilitate the report backs from each group’s rapporteur, take notes 

of any key points and areas of concern. Put the adaptive capacity and 
vulnerability summary layer on the projector screen for the rapporteur 
to compare to what their group came up with. Ask key questions to test 
their understanding of the content of the Module. Wrap up the Module.

■■ Notes taken during group activity

■■ Summary and input maps (Annexure 
2.4)

Talking Points

» Vulnerability is a construct
To assess the vulnerability of a system or landscape, 
we need to understand the exposure of all aspects of 
the system to externally imposed stresses and shocks. 
Stresses tend to be long-term, while shocks may 
be short-lived (such as flash floods). Interventions 
require a focus on the most affected areas based on 
their vulnerabilities, taking into account divergent 
climates, land uses and natural resources, and local 
social and economic systems of an area. A systemic 
approach helps us to investigate vulnerability and 
determine the context-specific drivers. 

Assessing vulnerability includes measuring the 
exposure of the system to the risk factors; and 
measuring the system’s sensitivity to these factors. 
Exposure and sensitivity together comprise the 
potential impact of such risks. The potential impact 
is combined with the capacity of the system/sector/
group to resist, manage and respond to those impacts. 
This capacity is referred to as adaptive capacity. 
Together, impact and adaptive capacity provide a 
measure of vulnerability. This approach is adapted from 
the Intergovernmental Panel for Climate Change 
(IPCC) Assessment Report, 2007 (see Figure 1.1.1). 
If we want to alter the picture of vulnerability in the 
future, focusing on the adaptive capacity component 
of the model is essential. This is explored further in 
Decision Step 2.

Vulnerability is a construct or theory. It has three 
core components as shown in Figure 1.1.1.

Figure 1.1.1: The core elements of vulnerability

VULNERABILITYExposure

Sensitivity

Adaptive  
capacity

Potential  
impact

 

Refer to your presentation, and the area or system 
that is the focus of the session. Ask the following 
key questions:
■■ Does climate change impact this particular 

place, livelihood or system? 
■■ Will climate affect it in future?
■■ How much will this area be affected?

note to trainers
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Table 1.1.1: Input layers and weightings

SUMMARY 
LAYER

TIME 
PERIOD

CATEGORY INPUT LAYER WEIGHTING

EXPOSURE

Current/
Future

Global trend
La Nina anomaly 3

El Nino anomaly 3

Climatic variable
Standard precipitation index 1

Rainfall variability (inter-annual) 3

Environmental response
Fire incidence 2

Flood frequency 3

Future

Climatic variable

Precipitation change 3

Maximum temperature change 2

Mean temperature change 3

Environmental response
One in 10 year drought 1

Loss of cropland 2

SENSITIVITY

Current/
Future

Agriculture
Crowding on agricultural land 1

Length of growing period 1

Productivity Net primary productivity 1

Per-capita resources
Rainfall per person 1

Human appropriation of net primary 
productivity

2

Physical environment

Easily available soil moisture 3

Slope 1

Forest Loss 2

Water Stress 1

Future Human environment Urban growth 3

ADAPTIVE 
CAPACITY

Current Infrastructure Distance to electricity grid 2

Current/
Future

Infrastructure
Lights at night (electricity) 3

Travel time to closest city 3

Agriculture Tsetse fly suitability 2

Health

Access to healthcare 3

HIV prevalence 3

Malaria Incidence 3

Infant mortality 3

Education
Education 3

Literacy 3

Social equality
Gender equality 2

Orphans 3

Natural resources

Forest resources 3

Biodiversity protection 2

Wetlands 2

Fisheries 2

Water
Access to safe water 3

Water discharge 2

Economy
Employment rate 3

Household wealth 3

Future Infrastructure
Distance to future electricity grid 2

Wind power potential 2 
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These input layers are first categorised into Exposure, 
Sensitivity and Adaptive Capacity according to 
the definitions we explored above. Each data input 
layer is then converted to a common grid with a 
1km resolution (see Figure 1.1.2). The layers carry 
their native values (e.g. HIV prevalence as a % of a 
given population). However, these values are then 
reclassified using a scale or index from 1-9, in order 
to normalise the range of values across all input layers. 

Figure 1.1.2 graphically illustrates how the different 

data layers are broken into grids and scored from 1-9 
(e.g. ‘Input A’ and ‘Input B’), then these layers are 
added together to produce the relevant summary 
layers: Exposure, Sensitivity and Adaptive Capacity. 
This diagram shows an example of how two input 
layers for exposure result in areas of high exposure 
(the three blocks highlighted in red). This process was 
conducted for all input layers for the whole of Zambia 
and is discussed below.

We use the following equation to combine the 
Exposure, Sensitivity and Adaptive Capacity 
sum  mary layers into the final composite index of 

Input A Input B Exposure

Figure 1.1.2: The process of Risk and Vulnerability mapping. The left and middle grids are 
summed together to produce the right grid.

Exposure

Problem 
Areas

Sensitivity

Adaptive 
capacity

Problem 
Areas

Vulnerability

×

÷

=

=

Vulnerability. We do this on a cell-by-cell basis, as in 
Figure 1.1.3:

Figure 1.1.3: Equation used to calculate vulnerability

=+
3 11 15 11

8 11 13 14

6 9 7 9

6 10 9 10 

2 7 9 4

6 8 4 9

3 4 4 4

4 1 1 1

1 4 6 7

2 3 9 5

3 5 3 5

2 9 8 9
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» Interpreting the R&V Maps

The summary maps include the Exposure, Sensitivity, 
Adaptive Capacity, Problem Areas (or ‘Impact’) 
and Vulnerability (or ‘Hotspot’) layers. Figures 
1.1.4-1.1.8 show these current summary layers. To 
assess what the primary drivers of vulnerability are in 
different areas, apply the following steps:

1. Study the Hotspots map to determine where the 
area of interest is and how vulnerable it is relative 
to the rest of the region and/or country.

2. Examine the Adaptive Capacity and Impact maps to 
determine which is redder in the chosen target area/s.

3. Based on the outcome of step 2 above:
a.  if Adaptive Capacity is notably redder than 

Impact then investigate the input maps for 
Adaptive Capacity. Identify which of the input 

 

All of the input maps and summary maps can be 
found in Annexure 2.4. 

In order to be able to assess the underlying drivers 
of vulnerability in different areas (i.e. identify the input 
layers that contribute the most towards vulnerability 
in those areas), it is important to explain how these 
input layers are weighted and what the map colours 
tell us. Additionally, it is worth highlighting the role 
of stakeholders in the R&V assessment process. 

How the weighting works
The weightings used for each indicator are outlined 
in Table 1.1.1. The indicators are weighted in a range 
of *1 (lowest) to *3 (highest), as follows (and in the 
same order of priority): 
1. The importance of the indicators in the context of 

climate change; 
2. The confidence held in the accuracy of each 

indicator dataset and the extent to which it truly 
represents the detailed geographical distribution 
of the dataset in question, and; 

3. The level of spatial resolution of the indicator 
dataset.

What the map colours tell us
The maps have a graduated colour scheme, from 
blue to red, for each component of vulnerability. 
Overall, dark blue indicates a relatively positive score 
(or situation), whilst dark red indicates a relatively 

negative score. This is true for exposure, sensitivity, 
potential impact and vulnerability. However, for 
adaptive capacity, red indicates lower scores (and 
thus lower adaptive capacity) and blue represents 
higher scores (and better adaptive capacity). 

It is important to note that areas of high vulnerability 
are not the only areas worth investing in. It can be as 
important to maintain a pristine piece of nature than 
to restore a degraded area. Thus, understanding the 
drivers of vulnerability in the different areas is key.

Stakeholders are key
Although spatial mapping is extremely useful 
in assessing climate risk and vulnerability, this 
methodology does not and cannot provide a 
complete and perfectly reliable measure. This is 
partly because climate impacts (and other factors) 
are variable by nature and change over time. Data 
sources are not always complete. 

For the above reasons, it is critical for stakeholders 
to validate the findings of the spatial mapping and 
provide input in terms of their lived experience in 
the areas under question. Moreover, stakeholders 
are central in validating maps and informing the 
narrative that accompanies them. In this way, the 
additional value is that stakeholders engage with and 
take ownership of the mapping process, empowering 
them to buy into and drive the results.

note to trainers

maps are most red in the target area and then 
consider the weighting of these layers.

b. if Impact is notably redder than Adaptive 
Capacity then examine the Exposure and 
Sensitivity maps to determine which are redder 
in the target area. Then study the input maps 
for which of these two contribute the most to 
vulnerability in the chosen area and identify 
which of the input maps are most red in the 
target area. Make sure to consider the weighting 
of these layers.

4. Once the key input layers that are driving 
vulnerability in a particular area are identified, use 
these to discuss how these maps provide important 
information as to what is driving vulnerability in a 
certain area, and why this is important. 
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As we will learn more in Decision Step 2, we have 
limited control over the input layers that affect 
sensitivity and almost no control over those affecting 
exposure. Therefore, it is important to start focusing 
on the key drivers of adaptive capacity that contribute 

to vulnerability from now. Case Study 1.1. introduces 
the socio-economic and environmental context of the 
Bangweulu Wetlands and details an example of this 
approach to identifying key drivers of vulnerability in 
the area.

Figure 1.1.4: Zambia Sensitivity (current/2010-2020)

Figure 1.1.5: Zambia Impact or ‘Problem Areas’ (current/2010-2020
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Figure 1.1.6: Zambia Impact or ‘Problem Areas’ (current/2010-2020)

Figure 1.1.7: Zambia Adaptive Capacity (current/2010-2020)
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Figure 1.1.8: Zambia Vulnerability or ‘Hotspots’ (current/2010-2020)
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The Bangweulu Wetlands

Known as one of the world’s great wetland 
systems, this system comprises Lake 

Bangweulu, Bangweulu Swamps and the floodplain 
known as the Bangweulu Flats. The permanent 
open water surface expands from around 3,000 
km² to around 15,000 km² when the swamps and 
floodplains are flooded. The wetland forms part of 
the southern headwaters of the Congo River (the 
second largest river in the world) and is fed by 17 
different rivers from the Chambeshi catchment 
but is only drained by one, the Luapula River. The 
rainy season is between November and March, 
with around 1200mm in annual rainfall. The main 
driver of the ecology of this system is annual 
flooding; and the system supports significant 
socio-economic activities as well as biodiversity in 
the region. 

In addition to providing a breeding ground for 
birds, fishes and wildlife, the wetland supports 
large numbers of the endemic, semi-aquatic Black 
Lechwe and is home to the threatened Wattled 
crane, as well as the only home in Zambia for 
the threatened Shoebill (The Ramsar Convention 
Secretariat, 2014). The swamp is a natural flood 
controller and important for groundwater recharge 
and water quality control. The site also contains 
the historical Nachikufu caves with San bushman 
paintings, a local eco-tourism and heritage 
attraction.

Samfya is the largest town, lying on the south-
western shore of the lake. It is the principal base for 
road and water (boat) transport and is an important 
tourism centre. Barter trade dominates the Samfya 
district economy. Some traders pay cash for produce 
but also exchange second hand clothes, groceries 
and fishing nets to exchange for fish (Nelson, 2000). 
Particularly in more isolated parts of the swamps, 
barter trade is more profitable for the trader as the 
local people have few alternatives. However, this 
trade collapses during the annual fishing ban leading 
to seasonal hunger particularly in barter dependent 
areas (e.g. in the swamps). 

Despite exhibiting enormous eco-tourism 
potential, the system is exploited more for its fisheries 
than its tourism potential (Northern Province 
workshop participants, pers.comms. 29 May 2018). 
Seasonal fishing is the dominant economic and 
livelihood activity in the Bangweulu wetland system, 
and this is one of the largest sources of fisheries in 
all of Zambia. The population increases significantly 
during the wet season and the settlements along the 
shores of Lake Bangweulu have one of the highest 
population densities in the country. However, 
inhabitants of the swamps live in small, dispersed 
and transient fishing camps with manmade channels 
through the wetland used for navigation during the 
wet season. Waterways and channels are needed 
for larger boats to pass and agricultural fields to 

Aerial View of Communities 
Living in the Bangweulu 
Wetlands

case study 1.1

Continued »
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be drained. Canoes can reach communities at all 
times of the year, but these settlements are often 
inaccessible by larger boats during parts of the year 
because the channels are not dredged (Nelson, 
2000).

The fish inhabiting the system are well adapted 
to the floodplain environment. The floods bring 
significant nutrient growth, allowing the breeding 
population to grow rapidly. Survival rates are 
high, with little predation during the flooding 
months. The problem in Bangweulu is that the 
fish population is usually harvested before it has 
reached its full potential. This means that each 
year, most of the fish population is harvested 
during the wet season, placing great pressure 
on the fishing population during the dry season. 
Few adult fish remain to breed when the floods 
arrive. This is largely attributed to human fishing 
activities, increasing with fishing populations 
and with enhanced fishing equipment, such as 
mosquito nets.

In pre-colonial times, rituals, customs and 
taboos protected the fishing resource from 
over-exploitation. The Ba kapepas (traditional 
priests) maintained these taboos and rituals. 
Fishing in many breeding grounds was taboo 
and annual rituals were performed to safeguard 
good catches (Nelson, 2000). However, since then 
British colonial authorities established Native 
Authorities in the area, one per ethnic group and 
took control of the fishery. After independence, 
centralised control of fisheries continued for the 
whole of Zambia, limiting the involvement of local 
stakeholders in natural resource management and 
ultimately the efficacy of fisheries management in 
the Bangweulu wetlands.

Additionally, the area has experienced a shift from 
subsistence fishing activities to commercial scale, 
from as early as the 1940s. Over decades, fishers 
in the area have honed their ability to catch fish at 
different times of the year, no longer working in sync 
with the natural cycles of this system (Huchzermeyer, 
n.d.). Fish are sun-dried or smoked and the lack 
of access to firewood is a key problem in terms of 
fish processing and the quality of the fish produced 
(Luapula Province workshop participants, pers.
comms. 01 June 2018). 

KEY DRIVERS OF VULNERABILITY IN THE 
BANGWEULU WETLANDS:

Overall the Bangweulu shows moderate levels of 
vulnerability, with higher levels of vulnerability 
occurring in communities surrounding Lake 
Bangweulu. 
■■ The wetland is moderately exposed to climate 

change, primarily being driven by obviously 
high flood frequencies, moderate levels of 
rainfall variability (strongly influenced by El Niño 
anomalies) and selected areas with high levels of 
fire incidence. 

■■ Generally, the area exhibits low levels of sensitivity, 
however high population densities and levels of 
forest loss around the lake are evident. 

■■ Adaptive capacity is notably low in the wetland 
and surrounding areas, largely due to significant 
traveltime requirements to access critical 
infrastructure such as hospitals and the electricity 
grid, low average levels of education, relatively 
poor access to forest resources, low levels of 
gender equality, high levels of infant mortality 
and malaria incidence, generally low levels of 
access to safe water and significantly low levels of 
household wealth. 

 
 

See Part B (1) of the TBD for more information on 
the following:
i)  a more detailed overview of the R&V 

assessment and all of the mapping outputs;
ii)  a thorough discussion of the approach, data 

and methodology; and
iii)  summary diagrams of district and provincial 

risk and vulnerability.

further reading
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In this exercise the participants will map vulnerability 
and adaptive capacity themselves, to see how it works. 
They will do this using blank maps of Zambia and 
focus on their own region or area.

Time: 1-2 Hours
Resources: a blank Adaptive Capacity map and a 
blank Vulnerability map per group (See Annexure 
2.5). Coloured pens/pencils/markers per group.

Give the participants the following guidance for the 
exercise: 

Step 1: Work in a small group. Choose a chairperson 
for the session, as well as a spokesperson (rapporteur), 
who will give your group’s feedback to Plenary.

Step 2: On the first blank map, use the coloured pens 
to indicate differing levels of Adaptive Capacity. 
Make notes on the map to explain your rationale. 
To guide your discussion, refer to Table 1.1.1 above 
to understand the range of inputs we use to arrive at 
Adaptive Capacity.

Step 3: On the second blank map, use the coloured 
pens to indicate differing levels of Vulnerability, 
annotating the map to explain your rationale.

BREAKAWAY EXERCISE 1.1:  
Analysing the R&V maps

Step 4: As a group, review and discuss the two maps 
you have annotated. Use the following questions to 
guide your discussion:
a. Are there any differences?
b. Did you expect Adaptive Capacity and Vulnerability 

to closely match?
c. Review the process of Risk and Vulnerability 

mapping discussed above. What other components 
of Vulnerability may result in differences between 
the two maps?

Step 5: Present your findings to the plenary. Be 
prepared to answer questions and respond to 
comments or evaluations. 

Step 6: Return to your small group. Compare your 
maps with those from the other groups. What 
is different? What is the same? Together discuss 
whether your assessments of Adaptive Capacity and 
Vulnerability has now changed as a result of the 
discussion in plenary. Make any changes you think 
are important to your Assessment.

Step 7: As a group, briefly discuss the process you 
have just gone through.  Was it helpful? Why? 
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Overview
This Module is all about understanding climate 
impacts as they work their way through a system 
(i.e. cause and effect pathways). The 1st-to-4th 
Order Impact Assessment Framework helps to 
deepen people’s understanding of climate change 
vulnerability risk and impacts within communities 
and amongst decision-makers and stakeholders. It can 
also help to raise awareness in your own community 

or stakeholder group. 
Participants in training and stakeholder workshops 

find this tool extremely useful. It is also fun and 
interesting to work with. This may be because a 
community is a system itself, and the Tool provides 
a different view of the factors impacting on the 
community. Overall, this process creates the platform 
to engage with evidence about how climate change 
impacts livelihoods.

Investigating  
Cause and Effect Pathways

Module 1.2

In this Module the participants will learn to:
■■ Analyse how the impacts of climate change 

cascade or move through a given system at 
different time and spatial scales

■■ Link the drivers of risk and vulnerability with local 
impacts

■■ Apply a tool to map the causes and effects of 
climate change in a system, using the 1st-to-4th 
Order Impact Assessment Framework 

■■ Identify key areas for potential investment to 
improve climate resilience and/or adaptive 
capacity 

learning objectives

MODULE 1.1: Climate Change 
Risk and Vulnerability Assessment
MODULE 1.2: Investigating Cause 

and Effect Pathways

 
ke y concepts

Cause and effect pathways
The pathways of the impacts of climate change, as 
they move through a system. The 1st-to-4th Order 
Impact Assessment Framework is a useful way to 
track the path that these occurrences take in a 
system.

Climate Resilience
The ability of a system and its components to 
anticipate, absorb, accommodate or recover from the 
effects of a hazardous event, quickly and efficiently. 
In other words, the degree to which the system’s 

essential basic structures and functions are able to 
recover or might improve after the event (adapted 
from IPCC, 2012: 563).

1st-to-4th Order Impact Assessment Framework
A graphic framework or tool developed by OneWorld. 
The tool is used to examine how climate changes 
cascade, or flow through a system, to form various 
types of impacts: ecosystem, socio-economic, and 
livelihood impacts (see Figure 1.2.1). The Framework 
allows us to identify potential interventions that can 
support climate resilience. 
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Training Guidelines
MODULE 1.2: INVESTIGATING CAUSE AND EFFECT PATHWAYS

STEP/ACTIVITY DESCRIPTION RESOURCES

#1: Prepare a presentation on investigating cause and effect 
pathways in the area, system or context in which you are 
training. Be prepared to answer questions on and discuss 
the presentation in an informative and interactive manner. 
Focus on the content of this Module and supplement it 
where possible. Make sure you have engaged with the 
1st-to-4th Order Impact Assessment Framework sufficiently 
to answer these questions. Make sure to include an outline 
of the Breakaway Exercise 1.2.

■■ Sample presentations (Annexure 2.2)

■■ Part B (1) of the TBD

■■ 1st-to-4th Order Impact Assessment Framework

#2 Outline the objectives and timing of this training Module 
(1.2) and inform participants of the day’s training outputs. 
Tailor these to the expectations that participants noted in 
the introductory session to the training.  

■■ Training Expectations 

■■ Learning objectives and outcomes in this Module

■■ Personal training objectives

#3 Present the cause and effect pathways presentation in an 
interactive session. 

–  Ask participants to explain important concepts before you 
present them, such as “What is cause and effect?” and, 
“Why is understanding cause and effect so important?”. 

–  Focus on the talking points and provide examples from 
the case study or other research

■■ The presentation you have prepared

■■ The knowledge and experience of workshop 
participants as well as your own

#4 Facilitate a discussion on the application of the 1st-to-4th 
Order Impact Assessment Framework in the context in 
the system you are training in. Use the Case Study as an 
example to prompt discussion.

■■ Case Study 1.2

■■ Background info from Part B (1) of the TBD  
(e.g. District Risk Profiles)

BREAKAWAY EXERCISE 1.2: APPLYING THE 1ST-TO-4th ORDER FRAMEWORK

#5 Briefly present and explain Breakaway Exercise 1.2. Explain 
the application of the 1st-to-4th Order Framework and how 
to undertake the group activity.

■■ The presentation you have prepared

#6 Conduct the activity step-by-step. Monitor the facilitation 
of each group to ensure that they all understand the 
exercise and the timeframe in which it needs to be 
completed. If possible, it is useful for each group to have a 
few print-outs of the 1st-to-4th Order Framework to refer to. 
However, the framework can also be projected on the wall 
during the exercise. 

■■ 1 flip chart per group

■■ A set of markers, 1 for each group

#7 Facilitate the report backs from each group’s rapporteur, 
take notes of any key points and areas of concern. Ask key 
questions to test their understanding of the content of 
the Module. Wrap up the Module and keep the flipcharts 
somewhere safe as these outputs will be used again.

■■ Notes taken during group activity

To map this flow of impacts, OneWorld developed 
the 1st-to-4th Order Impact Assessment Framework, 
see Figure 1.2.1. This tool clearly maps the cause and 
effect links that begin with climate effects and move 
through to impacts on ecosystems and livelihoods. 
Thus we can assess the impacts of climate change on 
multiple components in a chosen system or geography. 
We can also assess the potential ‘feedbacks’ or circular 
effects that exist in a web of interactions. 

Using this tool shows us where vulnerability is 
concentrated in a system, and what the drivers 
of vulnerability are. From this we can identify 

Talking Points
» Mapping climate change effects on a system
Climate change and its impacts are wide-ranging and 
climate change generally affects all aspects or levels of 
a system. This means that climate impacts may begin at 
one level, or part of the system, and generally flow right 
through the different elements or levels of that system. 
A system could be, for example, the Bengweulu wetlands 
or a community. Climate change impacts are therefore 
also felt across different systems and sectors, for example 
water, agriculture and human health. Because of the 
cross-cutting nature of climate change, it is critical to use 
a cross-sectoral approach in climate change assessments.
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the elements of resilience. This is the first step in 
identifying responses to strengthen resilience to 
climate change, in that system.

This view of cause and effect pathways is very 
useful in areas with common biophysical and socio-
economic systems and drivers. The framework (Figure 
1.2.1.) enables us to clarify the linkages between:
■■ basic climate parameters (1st order)
■■ physical and chemical processes in the physical and 

biotic environment (2nd order)
■■ ecosystem services and production potential (3rd 

order), and
■■ social and economic conditions (4th order).

» Climate change impacts are specific to  
different contexts

Climate impacts will have varying effects in different 
provinces and districts. For example, decreased rainfall 
will impact areas highly dependent on agriculture to a 
greater extent than those less dependent on agriculture 
for income and/or food. This is mainly because of the 
variability of landscapes and socio-economic systems 
across different regions. Each area that is seen as 
highly vulnerable has a unique range of impacts and 
risks (see the vulnerability maps and spatial mapping 
tools in Module 1.1). These factors influence our 
choice of the most appropriate resilience-building 
responses – or our ability to identify where adaptive 
capacity needs to be strengthened the most. 

The 1st-to-4th Order Framework allows us to consider 

these context-specific effects of climate change. The 
tool is particularly useful in raising awareness in the 
community and amongst stakeholders and helps 
people to understand the risks and impacts of climate 
change. Figure 1.2.2 below shows an example of how 
the tool is applied, using the case of Lunga District, 
Luapula Province.  

Figure 1.2.1: The 1st-to-4th Order 
Impact Assessment Framework  for 
evaluating the cascading impacts of 
climate change through a system

3rd order impacts: Ecosystem services, agricultural 
productivity, crop and livestock health

3rd

order

4th order impacts: Human health, livelihoods,  
poverty, coping strategies, conflict, vulnerable people, 
interaction with drivers of change, macro economy

4th

order

2nd order impacts: Physical and chemical  
processes in physical and biotic environments, including 
soil and water resources

2nd

order

1st order impacts: Basic climatic parameters  
eg. temperature, rainfall

1st

order

 

It is important to highlight the role of feedbacks 
in a system and explain how the 1st-to-4th Order 
Impact Assessment Framework accounts for these. 
Feedbacks are shown as arrows moving upwards 
on the left of the diagram. These feedbacks 
happen mostly as a result of a 4th Order event, such 
as crop failure due to drought. This would impact 
for example on ecosystem services (if people then 
started using more forest resources) or productivity 
levels, such as reduced yields (3rd Order). However, 
4th Order events or interventions can even create 
feedback impacts higher up in the model as well.

Feedbacks can be positive or negative, for 
example: if public healthcare access improves (4th 
Order), people will become healthier. This could 
increase agricultural productivity or improve land 
management, and thus improve food security and 
increase household income (3rd Order). Negative 
feedback into the system could take place if there 
was an increased burden of disease, which then 
reduced on agricultural productivity. 

note to trainers
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1st-4th Order Impact Assessment:  
Lunga District

The main livelihood activities in Lunga District 
are dependent on wetland ecosystem services. 

Based on the R&V assessment presented in Module 
1.1, this area demonstrates moderately high 
exposure, low sensitivity and low adaptive capacity. 
Overall vulnerability is neutral, indicating that the 
low sensitivity to climate change is significant 
enough to counter the high exposure and low 
adaptive capacity. The indicators of sensitivity are 
largely related to agricultural potential; hence, the 
low sensitivity score is primarily driven by high 
levels of easily available soil moisture, relatively low 
levels of forest loss and gentle slopes. 

These are typical characteristics of a wetland 
region, however, this assessment does not 
necessarily reflect the lived reality on the ground. 
For example, easily available soil moisture may 
not be readily usable in a wetland as the areas are 
difficult to access and thus farming is not always 

a viable livelihood option. Another example is that 
the low levels of forest loss are likely a function of 
the low amounts of access to forest resources in 
the first place. As discussed, the outputs of the R&V 
assessment are very powerful tools that provide a large 
amount of information to planners. Nevertheless, 
when considering local scale impacts, it is essential 
to assess these impacts through participatory analysis 
in order to determine the key areas for interventions/
investment. Figure 1.2.2 provides an example of a 
basic 1st-to-4th order impact assessment for Lunga 
District, which highlights key areas of vulnerability 
relevant to the context.  

Further Reading
See Part B (1) of the TBD for a more detailed 
assessment of the impacts of climate change 
for districts in Luapula, Northern, Muchinga and 
Western Provinces. 

case study 1.2

Figure 1.2.2: Lunga District 1st-to-4th 
Order Impact Assessment

Dense occupancy of limited solid ground surfaces within the 
Bangweulu wetlands causes severe environmental and socio-
economic stress, such as over-fishing, forest degradation, 
illegal hunting, high prevalence of water-related diseases 
and poor sanitation. The limited forest resources available 
have been largely depleted for canoe-building and charcoal. 
Houses and arable land are affected by flooding, which also 
reduces access to healthcare and markets. 

3rd

order

Few viable livelihood alternatives exist and poverty levels 
are high, further exacerbating the challenge of over-fishing 
and hunting. Excessive amounts of time and energy spent 
by woman looking for fuel, medicines and fruit, further limit 
alternative livelihood options and entrench disparate gender  
roles. Levels of malnutrition are high, and the high disease 
burden combined with low access to healthcare result in 
generally poor human health. Low levels of productivity and 
education result in low levels of household income.

4th

order

Seasonal flooding of lowlying wetlands and  
surrounding areas.

2nd

order

Equatorial climate subject to very strong convection storms 
and very heavy rainfall.

1st

order
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BREAKAWAY EXERCISE 1.2:  
Applying the 1st-4th Order Framework

In this exercise the participants will conduct their own 
1st-to-4th Order Impact Assessments, to highlight the 
causal pathways between climatic factors and socio-
economic impacts in their area/region. 

Time: 2-3 hours
Resources: Flip charts and markers for each break-
away group

Give the participants the following guidance for the 
exercise: 

Step 1: Work in a small group. Choose a chairperson 
for the session, as well as a spokesperson (rapporteur), 
who will give your group’s feedback to Plenary. 
Refer to the 1st-to-4th Order Assessment for Lunga 
District, in Figure 1.2.2, then discuss the answers to 
the following questions:
a. What are the main changes in climate for the 

Lunga district? 
b. What impact(s) in the 2nd Order does each 1st 

Order climatic change influence? What impact 
or impacts in the 3rd Order does each 2nd Order 
impact cause? 

c. What impacts in the 4th Order does each 2nd 
Order impact cause? Which of these are the most 
problematic, and why?

Step 2: Now you will do the same analysis for a system 
chosen for your group. 

Redraw the 1st-to-4th Order Assessment Framework in 
Figure 1.2.1, on flip chart paper (or copy the templates 
below onto flipchart paper). Write the title/heading of 
each Order on a different page (i.e. Page 1: 1st Order: 
Climatic change. Page 2: 2nd Order: Physiobiological 
impacts, and so on). Make one Order per sheet.

Step 3: As a group, complete the 1st-to-4th Order Impact 
Assessment Framework, by identifying the impacts of 
the 1st order climate parameters as they flow through 
the system, step by step, for each order or level. Think 
about biophysical, sector and socio-economic impacts 
across the system. Make sure to capture any feedback 
loops, where they exist.

Step 4: Present your findings to the plenary. Be 
prepared to answer questions and respond to comments 
or evaluations. 

Step 5: Return to your small group. Compare your 
1st-to-4th Order Assessment with those from the other 
groups. What is different? What is the same? Together 
discuss whether your Framework has now changed as a 
result of the discussion in plenary. Make any changes you 
think are important to your Assessment.

Step 6: As a group, briefly discuss the process you have 
just gone through, of analysing the climate impacts 
through a system. Did the process work? Was it helpful? 
Why? 

1st

Order Impacts:

(e.g. increased 

rainfall variability)  

… … … …
(e.g. shorter growing 

season) … … … …

(e.g. increased food 

insecurity) … … … …

(e.g. reduced yield) 

… … … …

4th

Order Impacts:

3rd

Order Impacts:

2nd

Order Impacts:
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Mainstreaming  
Climate Change into Policy  
and Development Planning

decision step 2
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Overview
This Module focuses on understanding how climate 
change impacts on infrastructure, and how we 
can approach decision making for infrastructure 
investment. The Module investigates power and road 

infrastructure as the two key overarching themes, as 
well as looking at the co-benefits from infrastructure 
investments. Participants will find out how to assess 
the basic impacts of climate change on infrastructure 
through two exercises.

Economics of Climate Hazards  
for Infrastructure Investments

Module 2.1

In this Module the participants will learn to:
■■ Examine the importance of climate-resilient 

infrastructure in the zambian context
■■ Evaluate the impacts of climate change on key 

infrastructure
■■ Explain both direct and indirect costs of 

infrastructure throughout the entire design life

■■ Explain why it is important to make long-lived infra -
structure climate resilient

■■ Identify at which point in the planning, design 
and implementation of key infrastructure it is 
best to take future climate change into account

■■ Analyse which types of long-lived infrastructure 
are important in economic and social terms

learning objectives

 
ke y concepts

Climate-resilient infrastructure
This is infrastructure that can stand up to both today’s 
natural climate hazards and the future changing 
climate. New infrastructure can be made climate 
resilient by ensuring that it is located, designed, built 
and operated with the current and future climate in 
mind. We can make existing infrastructure climate 
resilient by making sure that maintenance work 
incorporates resilience to the impacts of climate 
change over its lifetime.

Hazard
The potential occurrence of a natural or human-
induced physical event that may cause loss of life, injury, 
or other health impacts, as well as damage and loss to 

property, infrastructure, livelihoods, service provision, 
and environmental resources (IPCC, 2012: 560).

Infrastructure
The physical structures and facilities (e.g. dams, 
power supplies, roads, hospitals) that are required for 
society to function properly.

Infrastructure gap or deficit
This is the gap in investment that is required to build 
infrastructure that is necessary in a country. The 
infrastructure gap is a monetary value that can be 
expressed in absolute or relative terms. It is usually 
represented as a percentage of Gross Domestic 
Product (GDP).

MODULE 2.1: Economics of Climate Hazards for Infrastructure Investments
MODULE 2.2: Designing climate-resilient infrastructure for socio-economic development

MODULE 2.3: Identifying and assessing climate change entry points
MODULE 2.4: Introduction to Development Economics and Decision-making Tools

MODULE 2.5: Prioritising investments using a Multi-Criteria Decision Making tool

Continued »
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Long-lived infrastructure
Infrastructure such as dams and roads, that usually 
needs to be maintained for a significantly greater 
number of years than most other capital assets (i.e. 
50 to 100 years).

Maladaptation 
A process that may lead to increased risk of negative 
climate-related outcomes, increased vulnerability to 
climate change now or in the future (IPCC, 2014).

Training Guidelines 

MODULE 2.1: ECONOMICS OF CLIMATE HAZARDS FOR INFRASTRUCTURE INVESTMENTS

STEP/ACTIVITY DESCRIPTION RESOURCES

#1: Prepare a presentation on understanding how climate change impacts 
on infrastructure, and how we can approach decision making for 
infrastructure investment. Be prepared to answer questions on and 
discuss the presentation in an informative and interactive manner. 
Focus on the content of this Module and supplement it where possible. 
Make sure you have engaged with overall purpose of the activities to 
ensure the message can be easily conveyed. Make sure to include an 
outline of the Breakaway Exercise 2.1.

■■ Sample presentations (Annexure 2.2)

■■ Part B (2) of the TBD

#2 Outline the objectives and timing of this training Module (2.1) and 
inform participants of the day’s training outputs. Tailor these to the 
expectations that participants noted in the introductory session to the 
training.  

■■ Training Expectations 

■■ Learning objectives and outcomes in 
this Module

■■ Personal training objectives
#3 Present the climate resilient infrastructure presentation in an interactive 

session. 

– Ask participants to explain important concepts before you present 
them, such as “What is climate resilient infrastructure?” and, “What 
makes infrastructure climate resilient?”. 

– Focus on the talking points and provide examples from the case study 
or other research

■■ The presentation you have prepared

■■ The knowledge and experience of 
workshop participants as well as your 
own

#4 Facilitate a discussion on the importance of climate resilient 
infrastructure and the potential costs and trade-offs involved. Use the 
Case Study as an example to prompt discussion.

■■ Case Study 2.1

■■ Background info from Part B (2) of 
the TBD

BREAKAWAY EXERCISE 2.1: ASSESSING CLIMATE RESILIENT INFRASTRUCTURE INVESTMENTS

#5 Briefly present and explain both of the exercises in Breakaway Exercise 
2.1. Explain the notion of climate change impact scenarios as a tool 
how these are useful for planning and decision making.  

■■ The presentation you have prepared

#6 Conduct the activity step-by-step, with half of the groups doing 
exercise 2.1.1 and the other half doing 2.1.2. Monitor the facilitation 
of each group to ensure that they all understand the exercise and the 
timeframe in which it needs to be completed. Study the answer sheets 
in advance to familiarise yourself with the activity and practice alternate 
scenarios to those presented in the exercises. 

■■ Print outs of exercises 2.1.1 and 2.1.2.

■■ Exercise answer sheets (Annexure 2.6)

#7 Facilitate the report backs from each group’s rapporteur, take notes 
of any key points and areas of concern. Ask key questions to test their 
understanding of the content of the Module. Wrap up the Module.

■■ Notes taken during group activity

Talking Points

» The impacts of climate change on key 
infrastructure

Over the past 30 years, extreme weather events such 
as floods and droughts have cost Zambia an estimated 
US$ 13.8 billion. This is equivalent to 0.4% of the 
country’s annual economic growth, and means that 
a large investment is needed to bridge Zambia’s 
infrastructure gap. Much of this sum will be needed for 
constructing long-lived infrastructure such as dams, 

power stations and roads, which are all significantly 
affected by climate. Long-lived infrastructures are 
pieces of infrastructure that usually can be maintained 
for a significantly greater number of years than most 
other capital assets (i.e. 50 to 100 years).

Climate change has emerged as one of the most 
pressing issues in Zambia affecting socio-economic 
development. Recently Zambia has experienced a 
number of climate-related hazards including droughts, 
floods, and extreme temperatures. Some of these, 
especially droughts and floods have increased in 
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frequency and intensity over the last two decades and 
have adversely affected food, water security, power 
production and the livelihoods of communities. The 
mean annual temperature in Zambia has increased 
by approximately 0.6°C since the beginning of the 
20th century. Temperature projections from Global 
Climate Models (GCMs) suggest a likely increase in 
temperature of between 2.4 to 4.3°C by 2100, compared 
to the period from 1961 to 1990 (CSC, 2013).

All kinds of infrastructures, including roads, 
hydropower stations, power grids, water supply, 
sewage infrastructure and buildings are crucial for 
the functioning of a country’s economy and society. 
Climate change presents a threat to existing and 
future infrastructure, leading to an increase in costs 
as a result of the need for adaptation measures and 
the increase in the cost of maintenance. For example, 
an increase in the frequency of floods can lead to 
increased disruption to the transport network as a 
result of road bridges being washed away more often 
and roads being inundated more frequently. Climate 
change is likely to increase the frequency of droughts 
in Zambia and rising temperatures will result in an 
increase in evaporation from reservoirs. The resulting 
changes to the hydrological regime caused by climate 
change could reduce hydropower generation. This 
could lead to an increase in power cuts and wasted 
investments in dams, which will have inadequate 

water to generate electricity. More details of the 
impacts of climate change on key infrastructure in 
Zambia are provided later in this Module.

In 2017, the Engineering Institution of Zambia 
undertook an assessment of the current infrastructure 
and produced the country’s first infrastructure “report 
card”. Various infrastructure categories were graded, 
on a scale from A to F. Grade A was awarded to 
infrastructure that was adequate for present and future 
use, and Grade F was given to totally inadequate 
infrastructure. However, in assessing future use, the 
assessment did not take climate change into account. 
The results of the assessment appear in Table 2.1.1.

Table 2.1.1: Grading of key Zambian infrastructure 

INFRASTRUCTURE CATEGORY GRADE INTERPRETATION

Road network D Poor

Bridges C Fair

Power infrastructure C Fair

Urban water supply D Poor

Urban Sanitation F Very poor

Solid waste management F Very poor

Rural water supply C Fair

Railway infrastructure D Poor

Airports D Poor

 

Long-lived infrastructure is susceptible to maladaptation, 
thus this is a good opportunity to highlight the potential 
impacts of maladaptation in general. Maladaptation 
of long-lived infrastructure is a process that may lead 
to increased risk of adverse climate-related outcomes, 
increased vulnerability to climate change now or in 
the future (IPCC, 2014). Failure to manage current and 
future climate risk in planning decisions is an example of 
maladaptation that can lock societies into development 
pathways that make them more vulnerable for decades 
to come. This can be the case especially for long-lived 
infrastructure investments that are difficult to reverse, 
such as roads, ports and hydropower schemes.

Maladaptation can result from a number of factors, 
including:
■■ An unwillingness or inability to invest in or prioritise 

adaptation strategies above other development priorities.
■■ Poor use of climate information or misunderstanding 

of the uncertainties associated with the impacts of 
climate change. For example, investments in large-
scale hydropower that fail to consider future changes 
in the distribution of rainfall could lead to increased 
future climate risk for communities that depend on 
such power facilities (Lumbroso and Woolhouse, 2015). 

■■ A decision to adapt too early may also lead to 
maladaptation, if this option precludes other, more 
appropriate measures, or if it manages long-term risk 
well, but short- and medium-term risks less well.  

■■ Foreseeing potentially maladaptive outcomes is very 
challenging. This is particularly true in developing 
countries, where the economy is growing rapidly, 
there are significant demographic shifts and much 
infrastructure is yet to be built. However, the costs 
of maladaptation are potentially too high to ignore, 
and therefore need to be taken into account in policy 
decisions.

note to trainers
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Although changes in the future climate are uncertain, 
we know that several factors are important in 
maintaining and operating long-lived infrastructure, 
in the face of climate changes. These factors include:
■■ Location of the infrastructure (e.g. Is the 

infrastructure in or near a flood plain?)
■■ Design and construction (e.g. Which materials 

need to be used? Are there any particular building 
codes that need to be followed to strengthen the 
structure?)

■■ Maintenance and operation (Are there additional 
factors that should be addressed in the face of 
climate impacts?)

Addressing these factors when planning long-lived 
infrastructure will have a major effect on its resilience 
to climate change.

» Road Infrastructure in Zambia
It is clear that climate-resilient infrastructure in 
Zambia will need to withstand the major climate 
impacts of floods and droughts. The National 
Adaptation Programmes of Action and National 
Climate Change Response Strategy identify floods 
and droughts as major climate risks that undermine 
productivity. 

Zambia’s Strategic Programme of Climate 
Resilience notes that infrastructure, and specifically 
the road-building sector, is particularly vulnerable, for 
a number of reasons. 

Factors affecting the vulnerability of Zambian road 
infrastructure include:
■■ Inadequate design standards (for example relatively 

low design capacities for structures carrying roads 
across watercourses)

■■ Lack of a harmonisation of design standards across 
the Southern African Development Community

■■ Inadequate enforcement of building standards and 
design codes

■■ Weak contract preparation and management
■■ Weak penalties and enforcement for non- 

compliance
■■ Ineffective maintenance
■■ Limited engineering capacity to model climate-

related risks
(Adapted from Nakhooda and Watson, 2016).

» Poor design and/or poor maintenance? 
The total length of the road network in Zambia is 
between 67,700 km and 91,000 km, and the core road 
network covers some 40,450 km (Muchelenje, 2017; 
ZIPAR, 2014; Muya et al, 2017). However, road 
maintenance in Zambia is not viewed as a priority 
by various stakeholders (Muchelenje, 2017). A study 
found that “premature failures” of road infrastructure 
have occurred because of a failure to address climate 
change in the design (Muchelenje, 2017). 

The Auditor General of Zambia carried out a 
survey in 2010, which found that “poor quality 
works were observed on most of the road contracts 
reviewed”. An analysis of road test samples collected 
from 18 road projects in 2007/2008, found that, in 
most cases, over 50% of the samples did not meet the 
design requirements. For example, about 80% of road 
surface dressing layers were thinner than the required 
specification (Auditor General of Zambia, 2010). 

 

It is important to highlight the difference between 
poor design and poor maintenance of road 
infrastructure, both of which reduce climate 
resilience. It is evident that the quality of construction 
of roads in Zambia is poor, which reduces their 
resilience to climate-related events such as floods 
and extreme temperatures.  

However, even where Zambian roads have 
been constructed in line with the specified design 
standards, these standards have not historically 
taken future climate change into account. This 
means that the resilience of the Zambian road 
network will further decrease as the climate changes 
in the future. Both design and maintenance are 
equally important and affect one another, e.g. if a 
road is not designed in a climate resilient manner 
then it will require more maintenance to ensure it 
can be resilient. 

Climate impacts on road infrastructure
Tables 2.1.2 and 2.1.3 show the consequences of 
increased rainfall, and increased temperature, 
respectively, on road infrastructure. Case Study 2.1 
provides some more background and key examples 
of the impact of climate on road infrastructure in 
Zambia.

note to trainers
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Climate Change and Road Infrastructure  
in Zambia
Climate change impacts are compounding the 
infrastructure maintenance and development challenges 
that Zambia is facing, as extreme weather events present 
a significant financial and technical capacity barrier. 
The lack of climate change considerations in road 
infrastructure design, has resulted in “premature failures” 
of road infrastructure (Muchelenje, 2017). It is therefore 
critical that climate resilience is mainstreamed into 
future infrastructure planning. While there is a level of 
uncertainty around projected future changes in climate, 
the planning and design of road infrastructure in terms 
of location, construction, maintenance and operation 
bear significant consequences for its climate resilience. 

Roads in Zambia are already significantly impacted by 
heavy rainfall. The 2006 floods caused severe damage: 
66% of road infrastructure was either washed away 
completely or severely damaged (ZVAC, 2008), including 
bridges and culverts on rural, main and tourist roads. 
Due to poor conditions and inadequate maintenance, 
roads become impassable or are completely destroyed 
during heavy rainfall, which has a negative impact on 
economic activity and further increases the population’s 
vulnerability (PPCR, 2011). 

Large parts of the country were 
affected by severe flooding, including 
the districts of Lukulu, Kaoma, 
Senanga, Kalabo, Shang’ombo and 
Sesheke in the Western Province. 
In the high rainfall areas of the 
Northern Province, which was one of 
the most severely affected provinces, 
infrastructure damage was mainly 
done to community-managed 
schools, bridges and culverts (ZVAC, 
2007). The Mongu-Kalabo Road in 
the Western Province was completely 
submerged (ZVAC, 2007).

More than 74,000 households in 

21 districts were found to be in need of food assistance to 
the amount of 33,333 metric tonnes of maize (ZVAC, 2008). 
More than 82,000 households were displaced as a result of 
the floods, with the Western and Northern provinces being 
among the most severely affected with 28% and 10% of the 
displaced households respectively (ZVAC, 2008). The districts 
of Lukulu, Kaoma, Kalabo, Mongu, Senanga and Shang’ombo 
in the Western Province were found to be at high risk of water 
source contamination, as households in these areas utilize 
shallow wells, springs and streams to obtain drinking water 
(ZVAC, 2007). Impacts on agriculture were most strongly felt 
in Samfya district of the Luapula Province, where cassava 
fields were flooded, and Mpika and Mpulungu districts 
in Northern Province (ZVAC, 2007). Note that Muchinga 
Province was separated from the Northern Province in 2011. 

The total cost of the damage was estimated at US$250 
million (World Bank, 2007). The resultant reduced access 
to parts of Zambia negatively affected market access for 
agricultural production and limited people’s ability to access 
to public services. It also negatively affected tourism activities 
and lead to a rise in poaching as it made access to four of 
Zambia’s National Parks more difficult, including for ranger 
patrols (World Bank, 2007).

case study 2.1

Figure 2.1.1: Map showing relative 
flood impact on infrastructure, roads 
and bridges

Source: ZVAC (2007)
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Annex 16: District maps showing sector specific impact 
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Increased rainfall impacts various types of road 
infrastructure, including bridges, culverts, and surface 
drainage (see Table 2.1.2). Impacts include more 
frequent flooding and damage, washing away of gravel 
roads, increased siltation (of culverts) and increased 
scour or washing away of bridge foundations. 

Increased rainfall also leads to raised groundwater 
levels, causing other problems such as increased 
landslides and erosion, for example.

Temperature impacts on road infrastructure in 
several ways, for example by causing expansion of the 
road surface, leading to cracking (see Table 2.1.3).

Table 2.1.2: The consequences of increases in rainfall on road infrastructure

CLIMATE 
VARIABLE

ASSET CLIMATE CHANGE IMPACT ON 
ASSET

RECOMMENDED CLIMATE COUNTER-MEASURE

Increase in 
flooding

Bridges Increases in: 

Scour which leads to the 
(washing away of the bridge 
foundations)

Capacity being exceeded

Geomorphological changes 
such as changes in the river 
planform and siltation

Update design parameters including the design flood 
return period with a climate change factor

Increased scour protection during design phase;

Large scale river training efforts

Detailed investigations in suitability of site location 
based on climate change predictions

Increase maintenance (scour protection, siltation 
removal)

Culverts Increased outlet velocities 
resulting in scouring; Increase 
in the number of overtopping 
events

Increased siltation

Update design parameters including the design 
flood return period; Increased outlet scour protection 
during design phase

Pave areas where frequent flooding occurs; 

Raise road embankment

Increase maintenance (e.g. scour protection, siltation 
removal)

Pavement 
design

More frequent flooding of road

Loss of gravel surfaces

Raise roadway;

Increases in paving gravel roads, Other spot 
improvements

Surface 
drainage

More frequent flooding of 
road;

Damage to road pavement

Pre-emptive maintenance;

Update design parameters including the design flood 
return period with a climate change factor

Use storm water systems that can accommodate 
more siltation, and re-quire less maintenance

Average 
annual 
precipitation

Groundwater 
levels

Pavement 
design

Increased saturation of sub-
grade materials;

Gravel loss

Impassable earth surfaced 
roads

Weakened subgrade materials

Increased use of chemical stabilizers, geo-textiles; 

Sealing of gravel roads; 

Paving of shoulders;

Increased maintenance

Slope 
stability

Increases in landslides and 
erosion

Detailed investigations in suitability of site location 
based on climate change predictions

Increase in slope protection

Surface 
drainage

Increased siltation leading 
to increased flooding of the 
drainage systems

Pre-emptive maintenance; 

Storm water systems that can accommodate more 
siltation, and require less maintenance

(Source: Adapted from World Bank, 2010c)
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Table 2.1.3: The consequences of increases in temperature on road infrastructure

CLIMATE VARIABLE ASSET CLIMATE IMPACT CURRENT 
COUNTER-
MEASURE

CLIMATE CHANGE 
IMPACT ON ASSET

RECOMMENDED 
CLIMATE COUNTER-
MEASURE

Average high 
temperature

Bridges Thermal expansion 
of materials

Expansion joints Increase in 
expansion

Account for the 
projected temperature 
increase in the design 
phase

Pavement design Deformation

Surface cracking 

Suitable asphalt 
design mix

Increase 
in surface 
deformation

Use current 
temperature range 
during service/ 
reconstruction intervals

Number of very 
hot days

Number of days 
that the road 
construction and 
maintenance crews 
are able to work

Limited working 
hours during very 
hot days

Not applicable Increase in the 
number of hot 
days

Not applicable

(Source: Adapted from World Bank, 2010b)

» Benefits from transport infrastructure 
investments

Approximately 49% of the employed population in 
Zambia work in agriculture, forestry and fisheries. 
Roads are particularly important for agricultural 
economies, where improving market access and 
maintaining reasonable prices for agricultural goods 
is crucial. 

If road infrastructure is not adapted to take climate 
change into account, the frequency of disruptions 
of roads will increase, leading to indirect economic 
losses. In rural areas of sub-Saharan Africa, access to 
services and markets is essential for increasing people’s 
adaptive capacity and their resilience to shocks to their 
livelihoods. Access to health care and schools are also 
critical factors in climate adaptation, but access may 
be affected by the state of road infrastructure. 

Rural roads play an important role in connecting 
remote and vulnerable populations, particularly in 
times of hardship (e.g. prolonged drought, natural 
disasters such as flooding). For example 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 
(World Bank, 2010c).

The benefits of having functional, climate-resilient 
transport infrastructure are both economic and social. 
This includes not having disruptions when bridges 
or roads are washed away and remain unrepaired for 
several months.

Table 2.1.4: Types of benefits from transport infrastructure

TYPE OF 
BENEFITS

EXAMPLES

Economic 
benefits

■■ Reduced business costs for transport 
(e.g. no need to find alternative routes 
when roads are cut)

■■ Enhanced and uninterrupted access to 
markets 

Social 
benefits

■■ Improved social cohesion as people are 
able to visit other towns, villages and 
areas more easily and safely

■■ Faster dissemination of information 
(e.g. newspapers and post are delivered 
without disruption)

■■ Better and uninterrupted access to 
schools and hospitals

Climate impacts on hydropower 
infrastructure

Hydropower is one of the energy sources most likely to 
be affected by climate change and climate variability 
because the amount of electricity generated is directly 
related to water quantity and its timing (Harrison 
and Whittington, 2001). Hydropower stations on 
the Zambezi and the Kafue rivers supply most of 
Zambia’s power. (For more information, see Technical 
background document). However, in recent years poor 
rainfall has sometimes affected power production.

Electricity generated from ZESCO’s large 
hydropower plants declined by 19.3%, from 12,697 
Gigawatt-hours (GWh) GWh in 2015, to 10,244 
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GwH in 2016. The decline in generation was due to 
continued poor rainfall during the 2014/2015 and 
2015/2016 rainy seasons, which resulted in low water 
levels in dams (Energy Regulation Board, 2016). In 
2016, total electricity generation from small and mini 
hydropower plants owned by ZESCO was about 122 
GWh (Energy Regulation Board, 2016). 

There are also a number of Independent Power 
Producers (IPPs) in Zambia that run hydropower 
stations. Lunsemfwa Hydropower Company recorded 
a significant reduction in generation of 43.7%, to 
121.9  GWh in 2016, from 216.5 GWh in 2015, 
owing to low water levels. 

As mentioned earlier, Zambia relies mostly on 
hydropower to supply its electricity demands. 
However, there are four types of challenges to this 
situation:
■■ Increased economic development leading to 

growing demand for water for other uses;
■■ The potential for increased water needs to address 

conservation goals in light of the potential impact 
of climate change;

■■ Climate variability effects on water supply and 
evaporation; and

■■ Increased power demands requiring additional 
water for hydropower.

» The Batoka Gorge project, Zambia
The 1,600 MW Batoka Gorge project is proposed 
for the Zambezi River, upstream of Lake Kariba and 
54 km downstream of Victoria Falls on the Zambia-
Zimbabwe border. The project would comprise a 181 m  

high dam, with a catchment of about 508,000 km2 
(Zambezi River Authority, 2005).  

An expert study looked at the effects of climate 
change on runoff and hydropower performance. 
It shows that the annual changes in runoff hid 
differences between changes in high flows ( January to 
July) and low flows (August to December) (Harrison 
et al., 2003). For example, in the rainy season there 
was an approximately 40% rise in high flows but only 
a 16% rise in low flows. The larger increase in rainy 
season flows was caused by the inability of already wet 
soils to absorb more water (Harrison et al., 2003).

Such changes in flow directly affect the potential 
amount of power that can be generated. In the case of 
the Batoka Gorge hydropower site it was found that 
although volumetrically greater changes in output 
occurred during the high flow period, changing 
climate impacts proportionately more on low flows 
(Harrison et al., 2003). Under the wet scenario (an 
increase in precipitation of 20%) power production 
was found to be raised by 7% and 18% for high and 
low flow periods, respectively, while under the dry 
scenario (a decrease in rainfall of 20%), monthly 
power output decreased by 23% and 30% on the same 
basis (Harrison et al., 2003). These changes are shown 
in Figure 2.1.1.

Figure 2.1.1 shows the sensitivity of hydropower 
energy production to changes in the hydrological 
regime. The figure also shows the importance of 
taking into account climate change projections 
when designing new hydropower schemes or adding 
additional capacity to existing ones.

Figure 2.1.1: Impacts of two 
future change scenarios on 
predicted mean monthly power 
generation at the Batoka Gorge 
hydropower site on the Zambezi

(Source: Adapted from Harrison et al., 2003)
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BREAKAWAY EXERCISE 2.1:  
Assessing Climate Resilient Infrastructure Investments

Exercise 2.1.1  
Planning a climate-resilient road

This exercise brings together the elements of climate 
resilience as the participants compare two options for 
improving the connectivity of a village to a town by 
building a road. The participants will be able to calculate 
an indicative overview of the costs of climate-resilient 
road infrastructure. The objective is to illustrate that 
although the construction and maintenance costs of 
climate-resilient roads may be higher than non-climate 
resilient ones, when we include direct and indirect 
economic costs as a result of climate-related disruptions, 
then the overall costs may in many cases be similar.

Exercise 2.1.2  
Planning a Climate-resilient Hydropower 
Investment

This exercise focuses on a potential new hydropower 
dam on the Zambezi River. The aim of this exercise is 
to illustrate how the performance of the scheme could 

 

See Part B (2) of the TBD for 
the following:
i)  a more detailed overview of 

the state of infrastructure 
in Zambia, focusing on 
roads and hydropower;

ii) a breakdown of the direct 
and indirect costs of 
infrastructure in relation to 
climate hazards; and 

iii) an analysis of how 
climate resilience can be 
improved in the context 
of Zambian infrastructure 
development. 

further reading

 

Exercises 2.1.1 and 2.1.2 appear on the following 
pages. Plan for half of the groups to do Exercise 
2.1.1 and the other half to do 2.1.2. Make enough 
photocopies of each exercise - one copy for each 
participant, or one copy to share between two. 
The exercises can be done individually, but it is 
worthwhile allowing the group to discuss the 
questions, as they will have to present back as a 
group at the end of the exercise. Answer sheets for 
these two exercises can  be found in Annexure 2.6.

note to trainers

change under future climate change scenarios. The 
objective is to show that it is more straightforward to 
make long-lived infrastructure at the planning stage 
rather than try to do so once it has been constructed.

Resources: Calculator, flip chart and markers; 
handouts of Exercise 2.1.1 and 2.1.2. for each 
participant (see photocopiable pages that follow). 
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Exercise 2.1:  
Assessing Climate Resilient Infrastructure Investments
Exercise 2.1.1: Planning a climate-resilient road (1.5 Hours)

Follow the instructions below to 
complete the exercise. 

Step 1: Work in a small group. Choose 
a chairperson for the session, as well as 
a spokesperson (rapporteur), who will 
give your group’s feedback to Plenary. 

Step 2: Read through the project 
background and scenario below.
Step 3: Analyse the options, as follows: 
a. Examine Road Option 1: Examine 

the plan in in Figure 2.1.2 and the 
construction details in Table 2.1.5, 
for Road Option 1. 

b. Examine Road Option 2: Examine 
the plan in Figure 2.1.3 and the 
construction details in Table 2.1.5, 
for Road Option 2. 

 

 
PROJECT BACKGROUND AND SCENARIO

The Road Development Agency in Zambia is carrying out a 
study for the construction of a 20 km road to connect a village 
with a population of around to 2,500 people, to a major town. 
The road is important because it will:
■■ Allow villagers access to a major hospital 
■■ Improve access to markets for farmers and other businesses 

in the area 
■■ Improve the access to secondary schools for people living 

close to the road
■■ The road will also improve access for tourists to a major 

national park

The Road Development Agency is considering two options, 
which are shown in Figures 2.1.2 and 2.1.3. In both options, 
the road needs to cross three major rivers, and must have a 
design life of 50 years. The probability of flooding is different 
for each option. The benefits provided by Options 1 and 2 are 
exactly the same. The key details for each option appear in 
Boxes 1 and 2 below. 

The objectives of the exercise are to assess which road should 
be constructed and be able to explain why.

Figure 2.1.2: Road Option 1
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Table 2.1.5: Direct and indirect costs relating to climate damage for different surfaces of a road

ROAD CONSTRUCTION DETAILS ROAD OPTION 1 ROAD OPTION 2

Type of road surface:     Gravel Paved 

Design flood flow for the road crossings (frequency) 1 in 10 years 1 in 200 years

Length of road located in the 1 in 1,000 year flood extent  5 km 0 km 

Construction and maintenance costs

Construction costs of road per km:   $1.0 million US$1.5 million 

Construction cost of each river crossing:   $0.5 million US$0.75 million 

Maintenance costs over 50 year life:   $4.5 million US$9.1 million 

Direct economic costs related to flooding of road over 50 years

Damage caused by flooding of road:    $9.1 million US$0.0 million 

Costs related to damage to road crossings:  $2.7 million US$0.2 million 

Indirect economic costs related to damage to road over 50 years

Loss of earnings by farmers:    $0.7 million US$0.2 million 

Loss of earnings by businesses:    $1.4 million US$0.3 million 

Loss of tourist revenue:     $1.5 million US$0.4 million 

Other negative impacts

Flood occurrence: 
When a flood occurs it is expected that the road will be closed for at least 
three months with the result that 3000 people living along the route will 
not be able to access a hospital and secondary school. 

There is a 10%  
chance of this 
happening each 
year.  

There is a 0.5% 
chance of this 
happening each 
year.  

Figure 2.1.3: Road Option 2
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Step 4: Based on what you have read above, and the 
two diagrams, answer the following questions:
a) Which road option is the most climate resilient? 

Provide three reasons for your answer.
b) Calculate the total construction and maintenance 

costs for each option over its 50-year life. Write 
your answers in table format, like the one below. 

Answers: Comparison of construction and 
maintenance costs for road options 1 and 2

COST ITEM
OPTION 1
COSTS (US 
$MILLION)

OPTION 2
COSTS (US 
$MILLION)

Total road construction 
costs

Total construction cost 
of river crossings

Total maintenance 
costs

Total

c) Calculate direct and indirect economic damage for 
each road option over its 50-year life. Use a table 
like the one below to capture your answers. 

Answers: Comparison of Direct and indirect economic 
damage for road option 1 and 2

ECONOMIC DAMAGE OPTION 1
COSTS (US 
$MILLION)

OPTION 2
COSTS (US 
$MILLION)

Damage caused by 
flooding of 5 km

Costs related to damage 
to road crossings

Loss of earnings by 
farmers

Loss of earnings by 
businesses

Loss of tourist revenue

Total

d) Which road option would you recommend to the 
Road Development Agency to construct? Give 
the reasons behind your choice. (Later you will 
present your analysis to Plenary!)

Step 5: Present your findings to the plenary. Be 
prepared to answer questions and respond to 
comments or observations. 

Step 6: Return to your small group. Compare your 
findings to those of the other groups. What is 
different? What is the same? Make any changes you 
think are important to your assessment.

Step 7: As a group, consider the exercise you have just 
gone through. Was the exercise helpful? Why?



 

37MODULE 2.1:  ECONOMICS OF CLIMATE HAZARDS FOR INFR ASTRUCTURE INVESTMENTS

Zambezi River

BREAKAWAY EXERCISE 2.1:  
Assessing Climate Resilient Infrastructure Investments 
Breakaway Exercise 2.1.2  
Planning a Climate-resilient Hydropower Investment (1.5 Hours)

Follow the instructions to complete the exercise 
below. 

Step 1: Work in a small group. Choose a 
chairperson for the session, as well as a spokesperson 
(rapporteur), who will give your group’s feedback 
to Plenary. 

Step 2: Read through the project background 
below and view the diagram. 

Step 3: Based on the information above, answer 
questions (a) to (g) below:

a) Impacts of climate change on hydropower 
generation 

Future climate change will change the amount of 
evaporation and rainfall in the Zambezi River 
basin.  It will also change flows in the Zambezi 
River, as well as the timing of floods, droughts 
and the rainy season. In terms of generating 
hydropower, these changes may be positive or 
negative.  

Use Table 2.1.5 as a template to indicate how 
changes in evaporation and flow could affect 
hydropower generation in future. Put a plus 
sign (+) in the boxes where you think hydropower 
generation will increase and a negative sign (-) in 
the cells where you think the changes will result in 
less power being produced.

Table 2.1.5: Impact of changes in climate and flow on 
hydropower generation

EVAPORATION (CAUSED BY HIGH TEMPERATURES) RIVER FLOW (CAUSED BY RAINFALL)

Climate change 
effect

Increased evaporation Decreased evaporation Increase in river flow Decrease in river flow

Effect on 
hydropower 
generation:

Increase: (+) or 

Decrease: (-) 

 
PROJECT BACKGROUND AND SCENARIO

A new hydropower scheme is to be constructed on the Zambezi 
River. The scheme will have turbines capable of producing 1,000 
MW of power. It is expected to be completed by the year 2025.  A 
diagram of the new scheme is shown in Figure 2.1.4. 

The new hydropower scheme is expected to be in operation for 
at least 100 years, i.e. until the year 2125. In the meantime, the 
climate in Zambia is changing. There is a high probability that the 
mean average temperature will have increased by over 2oC by 2125; 
however, the predictions concerning rainfall are more uncertain. 
Some Global Climate Models (GCMs) indicate that the mean 
annual rainfall will decrease by 20% whilst others indicate that it 
may increase by 15%. There is general agreement from the GCMs 
that rainfall will fall in more intense spells, making droughts and 
floods more common, even for climate change scenarios where 
the mean annual rainfall increases.

Figure 2.1.4: Proposed new hydropower dam on the Zambezi

Zambezi 
River

New hydropower scheme 
comprising a concrete dam
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a) At which of the following stages is it easiest to 
adapt the proposed scheme to future climate 
change? Give reasons for your answer.

■■ While planning the scheme
■■ During the design of the hydropower plant
■■ During the construction of the hydropower dam 

and power station
■■ When the hydropower dam and power station are 

operating

b) How much does climate change affect power 
generation at the proposed site?

 You are going to calculate whether the scheme 
is viable, under two different climate change 
scenarios. You are given the equation to use for the 
calculations, and information about various aspects 
of the scheme, below.

The amount of power generated by a hydropower 
scheme can be calculated using the following 
equation:

P = ηHQg
1000

Where:
P is the power generated by the hydropower plant in 
MW
η is the efficiency of the hydropower plant
H is the height through which the water falls in metres 
Q is the flow through the turbines in m3/s
g is the acceleration due to gravity which is 9.81 m/s2

At the planning stage of the scheme you are required 
to make an assessment of the impacts of climate 
change on the operation of the scheme. You are 
provided with the following information:

■■ The height of the proposed dam is 120 m. The 
height of the dam can if necessary be increased to 
150 m. The height of the dam can be considered to 
be equivalent to the height (H) through which the 
water will fall

■■ The efficiency of the hydropower plant h is 0.85    
■■ The current mean annual flow through the turbine 

is 1,000 m3/s
■■ The mean annual flow through the turbine under a 

“wet” climate change will be 1,200 m3/s
■■ The mean annual flow through the turbine under a 

“dry” climate change will be 800 m3/s
■■ For the scheme to be viable it must produce on 

average 1,000 MW of power under all climate 
change scenarios

Is the scheme viable under the two climate change 
scenarios?

d)  Estimate the present day power of the planned 
hydropower scheme

Use the equation below:

P = ηHQg
1000

Where:
■■ η = 0.85 
■■ H = 120 m
■■ Q = 1,000 m3/s
■■ g = 9.81 m/s2 

e)  Estimate the power of the planned hydropower 
scheme for the wet climate change scenario

Use the equation below: 

P = ηHQg
1000

Where:
■■ η = 0.85    
■■ H = 120 m
■■ Q = 1,200 m3/s
■■ g = 9.81 m/s2 

f )  Estimate the power of the planned hydropower 
scheme for the dry climate change scenario

Use the equation below: 

P = ηHQg
1000

Where:
■■ η = 0.85    
■■ H = 120 m
■■ Q = 800 m3/s
■■ g = 9.81 m/s2 

g)  Do you think the hydropower scheme is viable? 
If not, what changes could be made to make the 
scheme viable? 

Step 4: Present your findings to the plenary. Be 
prepared to answer questions and respond to comments 
or observations. 

Step 5: Return to your small group. Compare your 
findings to those of the other groups. What is different? 
What is the same? Make any changes you think are 
important to your assessment.

Step 6: As a group, consider the exercise you have just 
gone through. Was the exercise helpful? Why?
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Designing climate-resilient 
infrastructure for socio-economic 
development

Module 2.2

In this Module the participants will learn to:
■■ Analyse the critical importance of infrastructure 

development for growth, and its role in bringing 
about transformatory structural change 

■■ Identify and describe a range of indirect returns 
to investment in climate resilient infrastructure 

■■ Evaluate the indirect returns to climate-resilient 
infrastructure investment (co-benefits), and to 

explain how these can catalyse wider economic 
growth and socio-economic development that 
the direct impacts alone cannot bring about

■■ Analyse how we can improve the policies, plans 
and strategies for which we are responsible by 
understanding the impacts of investment in 
climate-resilient infrastructure

learning objectives

Overview
This Module focuses on understanding that the driver 
of the demand to design and build climate change-
resilient infrastructure isn’t only the direct returns to 
that investment. (We examined the issue of returns on 
investment in relation to road infrastructure in Module 
2.1.) Developing such infrastructure also contributes 
to reducing Zambia’s crippling infrastructure deficit, 
which continues to constrain growth. Infrastructure 
has been proven again and again to be a pre-requisite 

for economic growth and development. Furthermore, 
the level of a country’s infrastructure development 
and the level of development of its people are not only 
closely linked but correlated.

Development planners seek higher levels of 
infrastructure development because of the role it can 
play in bringing higher levels of economic and social 
development through its direct and indirect impacts. 
Prioritising climate resilience in infrastructure 
reinforces that role.

 
ke y concepts

Infrastructure stock
Infrastructure is the term used to describe the basic 
physical systems of a firm (a company) or a nation 
– i.e. its transportation, energy, water, sanitation, 
information communications technology (ITC) and 
social services. “Infrastructure stock” simply describes 
the firm or nation’s total infrastructure holding or 
assets. In most sub-Saharan countries, infrastructure 
stocks are inadequate to properly service the needs 
of their societies.

Infrastructure development
Infrastructure development is the process of 
constructing and improving infrastructure stocks 
and services.  Infrastructure development has two 
linked objectives: to promote economic growth; and 
to improve people’s quality of life through socio-
economic development.

MODULE 2.1: Economics of Climate Hazards for Infrastructure Investments
MODULE 2.2: Designing climate-resilient infrastructure for socio-economic development

MODULE 2.3: Identifying and assessing climate change entry points
MODULE 2.4: Introduction to Development Economics and Decision-making Tools

MODULE 2.5: Prioritising investments using a Multi-Criteria Decision Making tool

Continued »
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Training Guidelines 
MODULE 2.2: DESIGNING CLIMATE-RESILIENT INFRASTRUCTURE FOR SOCIO-ECONOMIC DEVELOPMENT

STEP/ACTIVITY DESCRIPTION RESOURCES

#1: Prepare a presentation on the co-benefits of climate resilient 
infrastructure investment. Be prepared to answer questions on and 
discuss the presentation in an informative and interactive manner. 
Focus on the content of this Module and supplement it where 
possible. Make sure you have engaged with the overall purpose of 
the activities to ensure the message can be easily conveyed. Make 
sure to include an outline of the Breakaway Exercise 2.2.

Sample presentations (Annexure 2.2)

Part B (2) of the TBD

#2 Outline the objectives and timing of this training Module (2.2) and 
inform participants of the day’s training outputs. Tailor these to the 
expectations that participants noted in the introductory session to 
the training.  

Training Expectations 

Learning objectives and outcomes in this 
Module

Personal training objectives

#3 Present the co-benefits of climate resilient infrastructure 
presentation in an interactive session. 

–  Ask participants to explain important concepts before you present 
them, such as “What are co-benefits?” and, “Why is it important to 
understand co-benefits when deciding on investment priorities?”. 

–  Focus on the talking points and provide examples from the case 
study or other research

The presentation you have prepared

The knowledge and experience of 
workshop participants as well as your own

#4 Facilitate a discussion on the importance of co-benefits that arise 
from investment in climate-resilient infrastructure.

Background info from Part B (2) of the TBD

BREAKAWAY EXERCISE 2.2: INDIRECT RETURNS ON INVESTMENT IN CLIMATE-RESILIENT INFRASTRUCTURE – THE CO-BENEFIT STORY

#5 Briefly present and explain the Breakaway Exercise 2.2. Explain 
the method of co-benefit mapping and provide a rationale for the 
importance of the process.  

The presentation you have prepared

#6 Conduct the activity step-by-step, according to the handouts. 
Monitor the facilitation of each group to ensure that they all 
understand the exercise and the timeframe in which it needs 
to be completed. To get the groups as focused as possible, it is 
recommended to begin by mentioning as many co-benefits of the 
proposed intervention as possible and then trying to map them 
logically, if these is disagreement over any of them these can be 
removed at a later stage.

Print outs of Breakaway Exercise 2.2

#7 Facilitate the report backs from each group’s rapporteur, take notes 
of any key points and areas of concern. Ask key questions to test their 
understanding of the content of the Module. Wrap up the Module.

Notes taken during group activity

 

Direct benefits or returns 
A direct benefit or return on infrastructure investment 
is a clear, obvious profit or benefit that comes from 
the investment, which is usually measurable. 

Indirect benefits or co-benefits 
An indirect benefit or return is a profit or benefit from 
the investment, which cannot be easily measured 
or directly attributed to the investment. Indirect 
benefits and co-benefits have a similar meaning. 
A co-benefit usually refers to an additional benefit 

that comes from an investment, or adaptation 
measure, over and above the intended direct benefit. 
For example, building a climate-resilient road in a 
flood-prone rural area means that the road will not 
wash away in a flood. So now, children in the area 
will still be able to get to school during flood times 
– and education levels will therefore be better than 
they would have been without the improved road. 
Therefore, a co-benefit of the climate resilient road is 
improved education levels.
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Talking Points

» Infrastructure is key to Zambia’s faster growth
Inadequate infrastructure limits the economic 
growth that Zambia desperately needs. There is a 
strong connection between levels of infrastructure 
development on one hand, and economic growth on 
the other. However, the relationship works both ways – 
infrastructure supports growth, and growth promotes 
a demand for more infrastructure (a virtuous cycle).

Infrastructure development is so important 
as a contributor to growth that in some cases it 
has outperformed other policy instruments that 
change the way the economy functions for example 
stabilization and structural policies (see Figure 
2.2.1 below).  In extreme cases, the negative effect 
of inadequate infrastructure has been found to be as 
significant as crime, corruption, bureaucratic red tape 
and the unavailability of capital.

We already know that investment in infrastructure 
promotes growth. At the same time, we know that 
growth is a necessary - but not sufficient - condition 
for economic development. So how does investment 
in infrastructure contribute to wider socio-economic 
development? This is done by prioritising infrastructure 
investments that positively impact multiple 
development factors such as social, political, economic 
and administrative elements.

» A Spatial View of Infrastructure Development
Infrastructure networks are spatial in nature.  They 
both reflect and depend upon the distribution of 
economic activity. Infrastructure allows cities to benefit 
from economies coming together, or agglomeration. 
For example, transport networks connect supply and 
demand centres with each  other and with international 
trading networks. Energy, water and ICT networks all 
support productivity within urban and rural spaces. 
For this reason, a clear understanding of the spatial 
distribution of economic activity and potential should 

Figure 2.2.1: Change in growth per capita caused by changes in policy instruments

(Source: AICD, 2010)

inform infrastructure plans and priorities.
By thinking about infrastructure networks and 

how they are arranged spatially, the planner can gain 
insight into relationships between different sectors 
and the infrastructure itself. This way of thinking also 
shows the need for coordinating interventions across 
infrastructure sectors, and between infrastructure and 
client economic and social sectors. 

» The power of co-benefits
In the activity at the end of this Module, we will 
examine the co-benefits that arise from climate-
resilient infrastructure. We can use an example 
of a climate-resilient road to see how this works.  
Building a climate resilient road is a common climate 
change adaptation measure. Adaptation measures 
complement climate change mitigation measures, 
with the adaptation measures yielding benefits 
that can offset some part of  the cost of mitigation 
measures. Th ese benefits often intersect with other 
societal goals and are therefore often referred to as 
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co-benefits, realised in the short to medium term, 
whereas the direct benefits of mitigation policies 
or measures typically occur in the longer run. Co-
benefits may result as a direct or indirect consequence, 
or a return on investment in climate change resilient 
infrastructure. Understanding these returns and the 
economic and social development impacts they have 
is important for development planners.
 

» Indirect returns on investment in climate-
resilient infrastructure 

The direct benefits from an investment in public 
infrastructure come from using resources  to design, 
plan and build it properly.  For example, when a gravel 
road is upgraded to a sealed road, a direct benefit 
might be saving money on reduced maintenance and 
repair costs associated with heavy rainfall. A direct 
benefit of a toll road is the revenue from the tolls. 

Indirect benefits from infrastructure investments 
are less obvious. Let’s take, for example, an investment 
in a section of climate-resilient road infrastructure. 
Typically, indirectbenefits result from society’s use 
of the infrastructure. That could include trucking 
companies, passenger transport operators, individual 
firms, providers of public goods and services, donor 
agencies and ordinary citizens. For all these groups, 
an upgraded, more climate-resilient road will bring 
benefits in terms of time savings, employment and 
economic productivity. These are the indirect benefits 
of the infrastructure investment.  

In our example of a climate-resilient road, 
the indirect impacts will begin to be felt almost 
immediately, as users benefit from the higher 
performance of that improved infrastructure. As 
time progresses, the full contribution of the road to 
economic growth and development will be felt as a 
range of multiplier effects and co-benefits. These 
will for example generate additional employment 
(based on improved access), business opportunities, 
tax payments and access to public goods and social 
services. These go well beyond the direct impact of the 
road development. 

To the extent that the road “joins the dots” by filling 
a gap in the country’s climate-resilient infrastructure 
network, there may be additional indirect benefits that 
accrue through a more efficient road infrastructure 
network.

» Climate resilient infrastructure: a window of 
opportunity

Climate-resilient infrastructure not only improves the 
capability to adapt to climate change, designing and 
building climate-resilient infrastructure also provides 
an opportunity to address some of the development 
challenges facing the country.  Existing infrastructure 
deficits, or inadequacies, constrain the country’s ability 
to reach its full economic and development potential.    
Therefore, we should consider investment in climate-
resilient infrastructure as something that the country 
cannot afford NOT to do. 

To develop Zambia’s infrastructure, the following 
approaches should become a policy priority:
■■ Closing the infrastructure funding gap
■■ Learning to prioritise infrastructure spending 

based on the full range of its potential economic 
and social benefits 

■■ Maximise growth and development impacts by 
considering the spatial networks of infrastructure 
when prioritising investments 

 

INFRASTRUCTURE 
CO-BENEFITS
It is important to spend some time focusing on the 
importance of co-benefits. Facilitate a discussion 
around co-benefits of an infrastructure investment, 
such as a climate-resilient road or bridge, in the 
participants’ area, district or ward.

Key questions to ask are:
■■ What are co-benefits?
■■ What co-benefits may arise from the 

construction of this road or bridge?
■■ Why are co-benefits important to understand 

when considering different investments?

note to trainers

 

The World Bank’s report, Africa’s infrastructure: 
A Time for Transformation (World Bank, 2010a), 
provides a full review of the state of Africa’s 
infrastructure, the deficits in its provision, and 
the funding gaps that need to be bridged to 
achieve transformatory infrastructure develop-
ment, with the co-benefits that it can bring.
Find the report here: https://goo.gl/hJpS7z

further reading

https://goo.gl/hJpS7z
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BREAKAWAY EXERCISE 2.2:  
Indirect returns on investment in climate-resilient 
infrastructure – the co-benefit story

This exercise uses the same example of two options 
for building a road that was introduced in Module 
2.1, Breakaway Exercise 2.1.1. The participants will 
now consider the indirect benefits that are likely to 
arise from upgrading the gravel road into a climate-
resilient, sealed one. 

Resources: Flip chart and markers; printed handouts 
of the Exercise below.
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BREAKAWAY EXERCISE 2.2: 

Indirect returns on investment in climate-resilient 
infrastructure – the co-benefit story

Step 1: Work in a small group. Choose a chairperson 
for the session, as well as a spokesperson (rapporteur), 
who will give your group’s feedback to Plenary. 

Step 2: Review the climate resilient road exercise from 
Module 2.1 (Breakaway Exercise 2.1.1), below

The Road Development Agency in Zambia has 
constructed a 20 km road to connect a village with a 
population of around to 2,500 people in Zambia to a 
major town. The road has cost $32.25 million to build. 
Historically, this was a gravel road, which was prone to 
flooding. On average it was cut by floods once in every 
10 years. When this happened, 3,000 people living 
along the route were not able to get to hospital or to a 
secondary school. Farmers in the area could not access 
markets. 

You have already seen that the new sealed road is 
much more flood resilient and is important because 
it will:
■■ Allow villagers much improved access to a major 

hospital
■■ Allow scholars living close to the road much better 

access to secondary schools
■■ Provide farmers and other businesses in the area 

with improved access to markets
■■ Improve access for tourists to a major national park 

nearby.

Table 2.2.1 below shows the key features of the road 
– both paved and gravel. It also shows the direct and 
indirect costs relating to likely damage to it as a result 
of flooding.

Table 2.2.1: Direct and indirect costs relating to climate damage for different surfaces of a road

ROAD CONSTRUCTION DETAILS

Type of road surface:     Paved Gravel

Design flood flow for the road crossings (frequency) 1 in 200 years 1 in 10 years

Length of road located in the 1 in 1,000-year flood extent  0 km 5 km

Construction and maintenance costs:

Construction costs of road per km:   US$1.5 million $1.0 million

Construction cost of each river crossing:   US$0.75 million $0.5 million

Maintenance costs over 50-year life:   US$9.1 million $4.5 million

Direct economic costs related to flooding of road over 50 years

Damage caused by flooding of road:    US$0.0 million $9.1 million

Costs related to damage to road crossings:  US$0.2 million $2.7 million

Indirect economic costs related to damage to road over 50 years:

Loss of earnings by farmers:    US$0.2 million $0.7 million

Loss of earnings by businesses:    US$0.3 million $1.4 million

Loss of tourist revenue:     US$0.4 million $1.5 million

Other negative impacts:

Flood occurrence:

When a flood occurs, it is expected that the road will be closed for at least 
three months with the result that 3000 people living along the route will 
not be able to access a hospital and secondary school. 

There is a 0.5% 
chance of this 
happening each year.  

There is a 10% chance 
of this happening 
each year.  
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Step 3: Using the table above, consider the indirect 
benefits or returns likely to arise from the upgrading 
of the gravel road into a climate-resilient, sealed one. 
Answer the following questions:

a. What are the main indirect returns accruing from 
the investment in the climate-resilient paved 
road?
■■ For example: one of the major indirect returns 

will be “cost reductions for firms (businesses) 
using the road”, i.e. the cost of doing business 
is reduced

■■ There will be several others. Your task is to 
identify what you consider to be the main 
indirect returns to the investment in the road.

b. For each major indirect return, unpack what 
“consequent” indirect returns are likely to accrue.

■■ For example: in the case of the “cost reductions for a 
firm using the road” a range of consequent indirect 
returns will result. These could include things 
like an increase in competitiveness, improved 
productivity, improved profitability, and so on.

c. For each “consequent” indirect return, what are the 
“next level” of indirect returns that can be traced 
back or attributed to that original investment in 
the paved road? 
■■ For example: If the firm now becomes more 

competitive in the market, that could be because 
other companies that supply inputs into its 
production process can now afford to deliver 
those inputs at a lower price, because the cost 
of transport has reduced following the paving 
of the road.

■■ To identify these “next level” indirect returns, 
think about how the local economy benefits 
from the improved economic performance of 
this firm, and most likely many others in the 
same area. What other macro level, spatial or 
sectoral returns can also be attributed to that 
original investment in improved and climate-
resilient infrastructure?

■■ Hint: Think about what happens to demand for 
labour and the cost of labour, the demand for 
capital, etc.

d. As a guide, when identifying the main indirect 
benefits or returns likely to arise from the upgrading 
of the gravel road into a climate-resilient sealed 
one, consider at least the following main indirect 
returns:

■■ cost reductions for firms using the road
■■ increased access by farmers to markets and sources 

of input supply
■■ improved vehicular access by tourists to the nearby 

national park 
■■ improved access by the general population to social 

services

e. Record your answers by listing the indirect returns, 
the “consequent” and “next-level returns you have 
identified on a flipchart. Also assist the rapporteur 
with such explanations and information as may 
be necessary for him or her to present the group’s 
findings. Hint: Showing your answer in the form 
of a flow chart will help to show the connections 
between the different levels. 

Step 4: Present your findings to the plenary. Be 
prepared to answer questions and respond to comments 
or observations. 

Step 5: Return to your small group. Compare your 
findings to those of the other groups. What is different? 
What is the same? Make any changes you think are 
important to your assessment.

Step 6: As a group, consider the exercise you have 
just gone through, of identifying indirect returns that 
can be realised through the improvement of Zambia’s 
infrastructure stock. Was the exercise helpful? Why?
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Overview
Entry points provide a logical and needs-based 
pathway towards implementing a targeted intervention. 
Climate change entry points are key points in policy 
and planning cycles where climate resilience can be 
introduced. 

Identifying and assessing  
climate change entry points

Module 2.3

In this Module the participants will learn to:
■■ Appreciate the importance of climate 

mainstreaming and entry points
■■ Understand how entry points inform the success 

of adaptation interventions 

■■ Identify climate change entry points in key 
development policies and plans

■■ Rank and prioritise the most important climate 
change entry points

learning objectives

 
ke y concepts

Climate mainstreaming
Climate mainstreaming is the iterative process of 
integrating climate resilience into development 
planning, from the outset. Zambia has already 
mainstreamed climate change into several of its 
policies, including the 7th National Development 
Plan. The 2017 National Climate Change Policy is 
further evidence of a high-level integration of climate 
resilience building into development planning.

Entry points
A policy, social, institutional and/or environmental 
outcome that provides an opportunity to implement 

a desired intervention. Various impacts that cascade 
through a system can reveal a series of entry points 
for different interventions.

Policy
A policy is an official document that sets out the 
goals and planned activities of a ministry and/or a 
department or district (for example, the Second 
National Agricultural Policy 2016 - 2020). Policy, in 
general, is what the government hopes to achieve 
and what it will do to achieve these objectives. 
Policies often require new laws to bring the policy 
into force.

This Module outlines the concepts of climate 
mainstreaming and entry points and presents the 
basic approaches towards identifying viable entry 
points, with a specific focus on the Zambian context. 
A breakaway exercise explores a structured approach 
towards identifying priority climate change entry 
points in target development policies/plans. 

MODULE 2.1: Economics of Climate Hazards for Infrastructure Investments
MODULE 2.2: Designing climate-resilient infrastructure for socio-economic development

MODULE 2.3:  Identifying and assessing climate change entry points
MODULE 2.4: Introduction to Development Economics and Decision-making Tools

MODULE 2.5: Prioritising investments using a Multi-Criteria Decision Making tool
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Training Guidelines 

MODULE 2.3: IDENTIFYING AND ASSESSING CLIMATE CHANGE ENTRY POINTS

STEP/ACTIVITY DESCRIPTION RESOURCES

#1: Prepare a presentation on understanding what entry points are, how they 
relate to mainstreaming and why this is important to understand as a 
planner/decision-maker. Be prepared to answer questions on and discuss 
the presentation in an informative and interactive manner. Focus on the 
content of this Module and supplement it where possible. Make sure you 
have engaged with overall purpose of the activity to ensure the message 
can be easily conveyed. Make sure to include an outline of the Breakaway 
Exercise 2.3.

■■ Sample presentations (Annexure 
2.2)

■■ Part B (2) of the TBD

#2 Outline the objectives and timing of this training Module (2.3) and inform 
participants of the day’s training outputs. Tailor these to the expectations 
that participants noted in the introductory session to the training.  

■■ Training Expectations 

■■ Learning objectives and 
outcomes in this Module

■■ Personal training objectives

#3 Present the climate resilient entry points presentation in an interactive 
session. 

–  Ask participants to explain important concepts before you present them, 
such as “What are entry points” and, “Why are entry points important for 
climate change mainstreaming?”. 

–  Focus on the talking points and provide examples from the case study or 
other research

■■ The presentation you have 
prepared

■■ The knowledge and experience 
of workshop participants as well 
as your own

#4 Facilitate a discussion on the importance of systematically identifying 
and leveraging entry points to add credibility to any potential project or 
investment. Use the Case of Mazabuka as a theoretical example to prompt 
discussion. 

■■ Background info from Part B (2) 
of the TBD

BREAKAWAY EXERCISE 2.3: IDENTIFYING PRIORITY CLIMATE CHANGE ENTRY POINTS IN TARGET DEVELOPMENT AND/OR SECTOR PLANS

#5 Briefly present and explain Breakaway Exercise 2.3. Explain the notion 
of climate change mainstreaming as a tool and a method, take care 
to emphasise the importance of this process in the bigger picture of 
developing climate resilient projects. When presenting the activity, it 
is important to decide in advance with some of the participants, which 
development plans/policies are going to be assessed by each group. 
Ideally these should relate as strongly as possible to the 1st-to-4th Impact 
Assessment Framework activities done in Module 1.2. Note that this process 
may also lead to the 1st-to-4ths being revised. 

■■ The presentation you have 
prepared

■■ Mainstreaming building blocks

■■ 1st-to-4th Impact Assessments

#6 Conduct the activity step-by-step. Monitor the facilitation of each group to 
ensure that they all understand the exercise and the timeframe in which it 
needs to be completed. 

■■ Flip chart per group

■■ Set of markers per group

#7 Facilitate the report backs from each group’s rapporteur, take notes 
of any key points and areas of concern. Ask key questions to test their 
understanding of the content of the Module. Wrap up the Module.

■■ Notes taken during group 
activity

Talking Points
» Climate change entry points and 

mainstreaming
Both developing and developed countries have a 

history of mainstreaming cross-cutting issues, such as 
climate change, into their planning and policy. Issues 
that have been mainstreamed in many countries 
include HIV/AIDS, gender and environmental 
change. Climate mainstreaming entails integrating 

climate resilience into development planning, from 
the outset. In Zambia this is becoming ever more 
important as the understanding of localised climate 
change impacts improves. Zambia has already 
mainstreamed climate change at a national level 
through several of its policies, including the 7th 
National Development Plan and the 2017 National 
Climate Change Policy. But how do we get from a 
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national development plan to district and ward level? 
In other words, how do we mainstream climate into 
local development plans?

As you know, climate impacts cascade through a 
system to create negative consequences for ecosystems 
and socio-economic systems. You worked with this 
in Module 1.2, with cause and effect pathways and 
the 1st-to-4th Order Impact Assessment Model. This 
cascade of impacts acts as a series of entry points for 
policy, institutional, and social interventions. These 
entry points require household-level decisions, policy, 
incentives and implementing mechanisms. 

This means that the decision-maker, whether at a 
social or institutional level, needs to see the costs and 
benefits of taking certain decisions. Particularly, these 
decision-makers need to understand the consequences 
of business-as-usual decisions versus the consequences 
of taking decisions that build climate resilience. For 
example, a household that loses its crop (or livestock) 
in a drought, needs to weigh up the cost and benefit of 
a business-as-usual response. This means, for example, 
weighing up the cost of producing charcoal to make up 
lost income, against the costs of further deforestation, 
such as loss of ecosystem services which further reduce 
agricultural productivity in the long term. 

» Mainstreaming diagnostics
Leveraging strategic entry points is the most effective 
method of mainstreaming when we are faced with 
limited time and resources. An entry point can be a 

policy, or a social, institutional and/or environmental 
outcome that provides an opportunity to implement 
a desired intervention. Various impacts that cascade 
through a system can reveal a series of entry 
points for different interventions. Entry points for 
building climate change resilience are the parts of a 
development plan that decision-makers and planners 
can use and work with, to minimise climate risk.

The first step in incorporating climate change into 
development planning is identifying suitable entry 
points. This is fairly easy to do in a development-first 
approach: existing development plans and their revisions 
provide entry points for addressing climate change. 

» Choosing the best entry point
Entry points play a key role in informing the 
potential success of adaptation interventions. 
In terms of prioritising investment and adaptation 
interventions, entry points play an important role in 
informing the potential success of a project. Projects 
with strong entry points will have a better opportunity 
to navigate the institutional arrangements or social 
conditions of a particular sector or area. Moreover, 
strong entry points will make an intervention more 
likely to attract funds and stakeholder support. 
Entry points for mainstreaming climate change into 
development planning are the parts of a development 
plan that decision-makers and planners can work 
with, to minimise climate risk.  

Key entry points are the development planning 
objectives that are the most at risk of not being 

 

Discuss the following broad approaches to 
mainstreaming climate change:
1. Climate proofing: Protect development inter-

ventions planned in isolation of climate change by 
increasing capacity to cope with or recover from 
the effects of climate change. Climate resilience 
is added later to minimise the impacts of climate 
change. Entry point are often project based and 
can increase the enabling capacity to respond to 
more frequent or intense climate events.

2. Climate first: Addresses incremental changes 
in existing climate risks, increasing capacity to 
cope with extremes and variability. A primary 
entry point is often a stand-alone climate policy 

or climate strategy. Results may include the 
implementation of climate resilient pilots with 
the more successful ones being scaled up or 
integrated into existing development plans with 
national plans and policies following. 

3. Development first: Has climate resilience as an 
integral part of planning from the outset. Policy 
makers focus on making development plans 
climate resilient so that they can deliver climate 
resilient developmental outcomes in a holistic 
manner. Entry points are often a national, local 
or sectoral development planning framework. A 
systems based approach provides opportunities 
for medium- and long-term solutions that are 
transformational in nature.

note to trainers

APPROACHES TO MAINSTREAMING CLIMATE CHANGE INTO DEVELOPMENT PLANNING
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achieved and/or those which are at risk of impacting 
the highest number of people in a given area if not 
achieved due to climate impacts.

When determining viable entry points the focus 
should be on key points in national policy and planning 
cycles, particularly those concerning safeguards, 
prioritisation and investment choices. At the sub-
national level, identifying entry points should consider: 
■■ implementation of decentralisation policies
■■ district planning processes and individual projects
■■ preparation of subnational budgets. 

To identify these points, we need to understand 
the linkages between climate change and national 
development priorities. We also need to understand 
the various governmental, institutional and political 
contexts and needs. This will help us to define the 
most appropriate adaptation outcomes to focus on in 
order to build resilience. 

» The building blocks for climate mainstreaming
When deciding on entry points, it is important to 
start with the development policy objectives that 
face the greatest climate impacts. This is similar to 
taking out an insurance policy against climate risk. It 
allows us to slowly mainstream climate change across 
all development policy objectives over time. In this 
approach, the entry point is usually a national, local 
or sectoral development planning framework. This is 

 

Facilitate a discussion around entry points for 
climate change into development planning at a 
local/ district or ward level. Climate change policy, 
sector plans and national and local development 
plans need to come together to define entry points:
■■ What is the policy environment telling us?
■■ What is the climate change evidence telling us?

If climate change is impacting on a number of 
development policy objectives, which climate 
impacts affect greater areas or numbers of people? 
(For example, widespread drought will affect more 
people and more livelihoods.) When we prioritise 
climate change entry points, these questions are 
central:
■■ Which climate impacts are happening now?
■■ Which impacts are more gradual, allowing us 

more time to react?

note to trainers

a systems-based approach that provides opportunities 
for medium- and long-term solutions. 

Figure 2.3.1 shows the key building blocks for 
mainstreaming climate change: 
i)   policy and planning
ii)   projects
iii)  an enabling environment. 

Figure 2.3.1: Building blocks for mainstreaming climate change

POLICY & PLANNING 
BUILDING BLOCK

PROJECTS
BUILDING BLOCK

ENABLING ENVIRONMENT 
BUILDING BLOCK

Mainstreaming 
Building BlocksFinding the  

entry points and 
setting the stage

Mainstreaming  
CC adaptation  

into policy

Planning for 
implementation

S T A K E H O L D E R  E N G A G E M E N T



 

50 CLIMATE CHANGE RISK AND VULNER ABILITY ASSESSMENT

We can implement these approaches by identifying 
viable entry points for climate mainstreaming. The 
PPCR articulates that project-based entry points 

can be used to scale up and leverage climate resilient 
investment, building on other, ongoing initiatives 
(PPCR, 2011).

 

It is recommended that you spend time highlighting 
the importance of the concepts that underpin the 
building blocks for climate mainstreaming (Figure 
2.3.1). These are: 1) an enabling environment, 2) Policy 
and planning, and 3) Projects and programmes. 
Critically, all aspects of this process are underpinned 
by stakeholder engagement.

These are some examples of questions that will 
allow participants to assess whether all the building 
blocks are in place or not: 

AN ENABLING ENVIRONMENT

a.  Political will
■■ Is there political will? (e.g. from politicians, donors, 

technocrats)
■■ What is it responding to? (e.g. crisis, UNFCCC 

requirements, parliamentary debate)

b. Information services
■■ What information is available to support decision 

making?
■■ Is there a national system for generating climate 

information?
■■ Is there information to help planners with uncertainty?
■■ Is there information on costs and benefits and socio-

economic conditions?

POLICY AND PLANNING 

a. Policy frameworks
■■ How is climate change reflected in policy? 

■■ Has climate change been integrated into planning 
cycles? Which ones?

b. Institutional arrangements
■■ What institutional arrangements are in place to 

mainstream climate change into development 
planning?

■■ Are the roles and responsibilities for climate & 
development planning and decision making 
processes clearly mapped out?

■■ Are these institutional arrangements logical and 
sustainable?

c. Financial Planning
■■ How have climate change interventions been 

costed and integrated into national development 
priorities and budgets?

■■ Is there a resource mobilisation strategy in place 
to support stated climate resilient building 
objectives?

PROJECTS AND PROGRAMMES
■■ What projects or programmes exist to climate-

proof development planning in Zambia?
■■ How could projects and programmes potentially 

be integrated into national, sectoral or local 
development plans?

■■ How do projects and programmes have the 
potential to deliver climate resilience at scale?

note to trainers

IDENTIFYING THE BUILDING BLOCKS FOR MAINSTREAMING
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BREAKAWAY EXERCISE 2.3: 

Identifying priority climate change entry points  
in target development and/or sector plans

c. Are there any gaps in these development 
policy objectives in terms of climate resilience 
considerations? In other words, are there any 
climate change-related issues that the policy/plan 
fails to address? 

Step 4: Identify and rank or prioritise the development 
policy objectives you identified in Step 3, according to 
three separate criteria:
a)  Which objective(s) is most likely to not be achieved 

as a direct result of climate change impacts?
b)  Which objective(s), if not achieved, will have the 

greatest impact on the largest number of people?
c)  Which objective(s), if not achieved, will have the 

greatest economic impact?

Step 5: Identify adaptation options in line with 
entry points. Once you have selected your vulnerable 
development priority objectives and outlined the 
associated climate risks, you will be able to narrow 
down a list of projects that will reduce the negative 
impact of climate change on these development policy 
objectives. Modules 2.4 and 2.5 will introduce you to a 
set of economic assessment tools introduced that will 
help you further in this process.

Step 6: Present your findings to the plenary. Be 
prepared to answer questions and respond to 
comments or observations. 

Step 7: Return to your small group. Compare your 
findings to those of the other groups. What is 
different? What is the same? Make any changes you 
think are important to your assessment.

Step 8: As a group, consider the exercise you have just 
gone through, of identifying priority climate change 
entry points and associated adaptation investments. 
Was the exercise helpful? Why?

This exercise involves the participants identifying 
priority climate change entry points in relevant 
development plans and/or a sector plan (e.g. the 
7th National Development Plan (7NDP), the 
2nd National Agricultural Policy, the National 
Transport Policy, District or Provincial Integrated 
Development Plans, etc .).

Time: 2-3 Hours
Resources: Flip chart and markers; relevant strategic 
policy, plan or sectoral policy or plan

Give the participants the following guidance for the 
exercise: 

Step 1: Work in a small group. Choose a chairperson 
for the session, as well as a rapporteur (spokesperson). 
Apply the following steps to identify priority climate 
change entry points. You will use selected strategic 
development plans or sector policies or plans (e.g. 7th 
NDP, The 2nd National Agricultural Policy, the National 
Transport Policy, District or Provincial Integrated 
Development Plans, etc.)

Step 2: In your group, determine which mainstreaming 
approach (out of the three discussed above) you will 
adopt. Why will you choose this approach?

Step 3: 
a. Identify the overarching development policy 

objectives in the key strategic policy (or policies) 
or plan(s). Make a list.

b.  Which of these key development objectives that 
you identified in point a. above are vulnerable to 
climate change? In other words, which objectives 
are at risk of not being achieved as a result of 
climate change impacts? 
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It is important to try and make the entry points 
exercise align with the outputs of the 1st-to-4th Order 
Impact Assessment Framework (Breakaway Exercise 
1.2). If you or participants are uncertain of the impacts 
of climate change on particular development policy 
objectives then revisit the 1st-to-4th Order Impact 
Assessment you did in Module 1.2 and think about 
the link between climate related impacts and the 
policy objectives. 

An example of an adaptation option identified in 
line with relevant entry points for Mazabuka District 
is provided below for reference:
■■ Mazabuka District has prioritised their stated 

development priority objectives and targets 
relating to water access and availability:

■■ The specific stated objective is to increase access 
to safe and reliable water sources from 46% 
(baseline as of 2011) to 76%.

■■ Droughts in the district reduce the availability of 
water for domestic and agricultural uses. This in 
turn impacts food security, livelihoods, and health 
in the district. In order to reduce this risk, district 
planners would like to implement a rainwater 
harvesting programme that raises awareness 

and builds capacity around domestic rainwater 
harvesting concepts, techniques, and practices. 

Which entry point theme does this project fall under? 
And which associated objectives does it contribute 
to? 
■■ Governance: the installation of decentralised 

rainwater harvesting tanks will reduce the cost 
of administration and implementation of piped 
water to rural households; it also supports the 
water and food security objectives outlined in the 
7th National Development Plan.

■■ Social: the intervention contributes to pro-poor 
objectives as decentralised access to clean water 
will contribute to productive purposes e.g. small-
scale agriculture, and improved health and food 
security outcomes within the most vulnerable 
communities. 

■■ Economic development: water for crop 
production will increase household incomes 
and food security; water sources located closer 
to community centres will cut down on travel 
time to distant water sources, freeing up time for 
productive activities.

note to trainers
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Overview
This Module provides an introduction to development 
economics and an understanding as to why economic 
decision making tools are important when we 
analyse climate change and focus on building climate 
resilience. The differences between economic growth 
and development and the variables on which they are 

Introduction to  
Development Economics  
and Decision-making Tools

Module 2.4

In this Module the participants will learn to:
■■ Gain a broad understanding of key economic 

principles and development economics tools 
■■ Analyse the application of these principles and 

tools in our roles as development practitioners, 
with a focus on building climate resilience

■■ Identify the multi-dimensional and 
multidisciplinary nature of the economic 

development process and the consequent need 
for integrated approaches to development 
planning

■■ Apply two of the economic decision support 
tools (fatal flaw analysis, and cost-benefit 
analysis) to evaluate competing projects aimed 
at increasing climate resilience and/or adaptive 
capacity

learning objectives

 
ke y concepts

Economics

The science of scarcity: a social science that studies 
individuals, groups and organisations use and 
exchange of scarce resources in a society. 

Economic growth 
Economic growth is the increase in the market value 
of all goods and services produced by an economy 
in a given period of time, adjusted for the effect of 
inflation. It is usually measured as the percentage 
rate of increase in real Gross Domestic Product 
(GDP).

Economic development 

Economic development looks beyond growth per se 
and focuses on promoting the improvement of the 
economic, political and social well-being of people 
in a country through a process of transformatory 
structural change.

Development economics
Development economics deals with economic 
aspects of the economic development process in 
low-income or less developed countries. It focuses 
on evidence-based analysis of societal behavior as 
input into public policy in developing countries.

measured are explained. It also highlights opportunity 
cost and the need for trade-offs based on a thorough 
appraisal of development, or in this case, options 
for climate change resilience-building. The Module 
also shows how decision making tools optimise 
and enhance the impact of policies, strategies and 
integrated development plans (IDPs).

MODULE 2.1: Economics of Climate Hazards for Infrastructure Investments
MODULE 2.2: Designing climate-resilient infrastructure for socio-economic development

MODULE 2.3: Identifying and assessing climate change entry points
MODULE 2.4: Introduction to Development Economics and Decision-making Tools

MODULE 2.5: Prioritising investments using a Multi-Criteria Decision Making tool

Continued »



 

54 CLIMATE CHANGE RISK AND VULNER ABILITY ASSESSMENT

Training Guidelines 
MODULE 2.4: INTRODUCTION TO DEVELOPMENT ECONOMICS AND DECISION MAKING TOOLS

STEP/ACTIVITY DESCRIPTION RESOURCES

#1: Prepare a presentation on the background to development economics as 
a discipline and introduction to key decision-support tools. Be prepared 
to answer questions on and discuss the presentation in an informative 
and interactive manner. Focus on the content of this Module and 
supplement it where possible. Make sure you have engaged with overall 
purpose of the activities to ensure the message can be easily conveyed. 
Make sure to include an outline of the Breakaway Exercise 2.4.

■■ Sample presentations (Annexure 2.2)

■■ Part B (2) of the TBD

#2 Outline the objectives and timing of this training Module (2.4) and 
inform participants of the day’s training outputs. Tailor these to the 
expectations that participants noted in the introductory session to the 
training.  

■■ Training Expectations 

■■ Learning objectives and outcomes in 
this Module

■■ Personal training objectives

#3 Present the development economics and decision-support tools 
presentation in an interactive session. 

–  Ask participants to explain important concepts before you present 
them, such as “What is a cost-benefit analysis?” and, “What are the 
strengths and weaknesses of using cost-benefit analyses?”. 

–  Focus on the talking points and provide examples from the case study 
or other research

■■ The presentation you have prepared

■■ The knowledge and experience of 
workshop participants as well as your 
own

#4 Facilitate a discussion on the use of fatal flaw analysis and CBA. Use 
the further reading options to provide examples and/or case studies 
of applying these tools. It is important to decide in advance which of 
these tools you are going to focus on as this Module can only provide 
an introduction to these tools as there is not enough time to go through 
them with all the necessary detail. 

■■ Background info from Part B (2) of 
the TBD

■■ Further reading suggestions

BREAKAWAY EXERCISE 2.4: AN EXERCISE IN APPLYING ECONOMIC DECISION SUPPORT TOOLS

#5 Briefly present and explain Breakaway Exercise 2.4. Explain both 
decision-support tools in detail, with emphasis on the one which you 
have decided to focus on. It is important to stress the need for these 
types of assessments to be done when deciding between different 
projects and when trying to motivate for a project.   

■■ The presentation you have prepared

■■ Fatal flaw analysis background 
reading

■■ CBA background reading

#6 Conduct the activity step-by-step. Monitor the facilitation of each group 
to ensure that they all understand the exercise and the timeframe in 
which it needs to be completed. Practice using the CBA spreadsheet 
example in advance to ensure you understand how the sensitivity 
analysis works and so you can provide some realistic examples of 
changes to projects that may influence the NPV.

■■ Print outs of Breakaway Exercise 2.4

■■ Flip chart per group

■■ Set of markers per group

■■ CBA Excel Spreadsheet (Annexure 2.7)

#7 Facilitate the report backs from each group’s rapporteur, take notes 
of any key points and areas of concern. Ask key questions to test their 
understanding of the content of the Module. Wrap up the Module. 
Potentially present the CBA spreadsheet tool if there is a need.

■■ Notes taken during group activity

■■ CBA Excel Spreadsheet (Annexure 2.7)

 

Economic decision support tools 
Decision support tools provide a structured and 
predictable analytical framework for decision making. 
They support a thorough and rigorous review of all 
relevant aspects surrounding the decision to be made. 

Integrated Development Planning
Integrated development planning is planning that 
is cross-sectoral and multi-dimensional, rather 
than sectorally focused. For example, Zambia’s 
7NDP uses an integrated development planning 
approach. This approach reflects the multi-
dimensional and multidisciplinary nature of the 

economic development process. Climate change is 
also cross-cutting and multi-dimensional, making 
this approach a suitable one for addressing climate 
change.   Integrated development planning should 
result in closer alignment of sector and spatial plans, 
leading to inter-sectoral and regional synergies and 
linkages that will improve development outcomes.

Spatial planning
Spatial planning refers to the approaches and 
methods that decision-makers use in planning 
human settlements and activities within geographical 
and physical spaces.
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Talking Points

» Economics, growth and development 
Zambia’s effort to mainstream climate change 
adaptation is focused on integrating climate change 
measures into national policies, strategies and 
development plans, at both a macro and micro level. 
However, the costs of addressing climate change far 
exceeds available funding. This makes prioritisation 
necessary. In other words, we need to make choices 
about how we allocate scarce resources. This is where 
economics can help; by offering a range of tools that 
can promote the efficient allocation of resources. 

Economic growth, or the growth in the market value 
of all goods and services produced in an economy, 
is necessary for economic development. Economic 
development on the other hand is not only concerned 
with growth in output; it is also focused on improving 
the social, political and economic welfare of people in 
a country. This usually takes place through a process 
of structural change, that is often transformatory and 
redistributive.

Development economics deals with economic 
aspects of the development process in low-income 
or less developed countries. It uses various means 
including economic theory, econometric methods, 
social sciences and health and education, to formulate 
appropriate development plans and strategies in a 
particular a country or region.

Climate change economics has emerged as a 
subset of development economics. It is concerned 
with both the economic costs and benefits of climate 
change, together with the economic impact of actions 
aimed at limiting its effects.

Development economists need to make difficult 
choices about allocating scarce available resources. 
They use a set of economic decision support tools 
to assist them. These tools allow them to understand 

the relative costs and benefits, risks and consequences 
of different development investment options. This is 
where the multi-dimensional and multi-disciplinary 
approach is useful. However, in the face of current and 
predicted climate changes, development investments 
are becoming increasingly urgent, and more difficult 
to assess in relation to one another.  

For those interested in the state of economic 
development worldwide it might be worth continuing 
online with a consideration of the World Bank’s 
World Development Report (WDR) series.  Here 
they will find WDRs dating from today back to 1998. 
Each issue is themed and readers can select issues of 
interest accordingly http://www.worldbank.org/en/
publication/wdr/wdr-archive

For on development economics at an accessible 
academic institution and/or reading available published 
literature authored by respected development 
economists such as Amartya Sen, Paul Collier, Jeffrey 
Sachs, Hollis Chenery, Michael Todaro, Paul Streeten, 
Abhijit Banerjee, Hans Singer, etc. There are also a 
myriad of “popular” books written on a wide range 
of aspects of contemporary development economic 
issues that can give the reader useful insights into the 
development economic challenges we face today.

 
» Decision support tools to inform development 

planning
Decision support tools are science-based analytical 
procedures. These tools make it easier to evaluate 
planning options against a particular evaluation 
criterion or set of criteria. The tools also make it easier 
to compare alternative options. It is important to 
note that these tools do not provide an “answer” or 
“decision”. However, we use them as critical input into 
the process of decision making.  They are even more 
important in the context of additional uncertainty 
and complexity when we evaluate climate change 
investment options. 

Development economists use an extensive range of 
tools to evaluate and decide how to allocate resources.  
There are two main, broad categories, namely: 
■■ monetary based techniques
■■ multi-criteria analysis techniques

 

Those interested in understanding more about 
development economics should consider 
commencing their online research with a look 
at both the Wikpedia https://en.wikipedia.org/
wiki/Development_economics  and Investopedia 
https://www.investopedia.com/terms/d/
development-economics.asp websites for a very 
basic introduction. 

further reading

https://en.wikipedia.org/wiki/Development_economics
https://en.wikipedia.org/wiki/Development_economics
https://www.investopedia.com/terms/d/development-economics.asp
https://www.investopedia.com/terms/d/development-economics.asp


 

56 CLIMATE CHANGE RISK AND VULNER ABILITY ASSESSMENT

Three of the more widely used techniques are:
■■ Fatal Flaw analysis: This analysis easily tells us if 

there is a weakness that compromises the viability of 
a proposed decision, project or programme (without 
having to do a thorough project appraisal). “Fatal 
flaws” are often insurmountable risks associated 
with a factor such as: the technology choice, 
commodity price, regulatory uncertainty, resource 
availability, environmental impact, financial flows, 
currency value, sovereign status or timing risk. If 
we identify one or more fatal flaws, there is no 
need for further investigation of a project’s costs 
and benefits.

■■ Cost-benefit analysis (CBA): This analysis 
involves quantifying both the costs and benefits 
of a project and those of its alternatives (within 
the same period). This gives us a single basis for 
comparison. Costs should include direct and 
indirect costs, intangible costs, opportunity costs 
and the cost of potential risks. Benefits should 
include all direct and indirect revenues and 
intangible benefits. CBA estimates the Net Present 
Value (NPV) of the project but isn’t limited to 
monetary considerations only. It often also assigns 
monetary values to intangibles or those social 
and environmental costs and benefits that can be 
reasonably quantified but for which there are no 
markets and hence no price. CBA is often used in 
conjunction with Discounted Cash Flow  analysis, 
especially for very large projects with long time 
horizons.

■■ Multi-criteria decision analysis (MCDA): This 
analytical technique is used in cases where a single 
criterion is not enough to assess multiple decision 
alternatives. It usually involves analysing and 
evaluating the consequences of alternative decisions 
against a set of multiple objectives and weighted 
criteria, which are often conflicting.  Applying a 
MCDA yields a single index of evaluation. This 
lets us compare the decision alternatives and is 
useful for stakeholder engagement and sensitivity 
analysis, where the effect of change in the value of 
an independent variable on a particular dependent 
variable on can be measured.

 

Fatal Flaw analysis 
The article contained in the link below is a good 
example of a Fatal Flaw Analysis for a utility-scale  
wind turbine project in the USA: https://goo.gl/
tNNvPm 

The link below provides an example of how 
Fatal Flaw Analysis can be used to screen out a 
number of conceptual alternatives for a bridge 
development to prevent the need for detailed 
and therefore costly evaluation of those that were 
clearly fatally flawed: https://goo.gl/3qAtJu 

For an example of a comprehensive Fatal 
Flaw Analysis looking at the possibility of social, 
economic or biophysical fatal flaws related to a 
cemetery development see the following: 
https://goo.gl/pD9GoE 

further reading

 

Cost-benefit analysis 
Wikipedia: https://en.wikipedia.org/wiki/
Cost–benefit_analysis

10 basic steps for cost-benefit analysis: https://
goo.gl/RGqcGu 

A google search of any reputable local or 
international bookstore will yield numerous 
titles of publications devoted to Cost Benefit 
Analysis – e.g. Layard, R & Glaister, S: (1994) Cost 
Benefit Analysis, Cambridge University Press, or, 
Boardman, A, Greenberg, D (2014) Cost Benefit 
Analysis: Concepts and Practice, Fourth edition, 
Pearson Education

Cost-Benefit Analysis of Transportation 
Investment – an article that talks to many of 
the pertinent issues around CBA and its utility: 
https://goo.gl/FeRMHW 

An information document published by the 
South African Department of Environmental 
Affairs and Tourism that provides a 
comprehensive coverage of what CBA entails: 
https://goo.gl/nRZrkv 

A Manual for Cost-Benefit Analysis in South 
Africa (with special reference to water resource 
development) – this may provide some useful 
insights for those seeking to understand CBA: 
https://goo.gl/dGyjvG 

further reading

https://goo.gl/tNNvPm
https://goo.gl/tNNvPm
https://goo.gl/3qAtJu
https://goo.gl/pD9GoE
https://en.wikipedia.org/wiki/Costbenefit_analysis
https://en.wikipedia.org/wiki/Costbenefit_analysis
https://goo.gl/RGqcGu
https://goo.gl/RGqcGu
https://goo.gl/FeRMHW
https://goo.gl/nRZrkv
https://goo.gl/dGyjvG
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» Marrying development economics and spatial 
planning

Historically, and in many cases still today, planning 
in less developed countries is largely divided between 
national economic planning and local spatial 
ordering. These two processes are often undertaken 
in isolation from each other, and without any shared 
understanding of aims and objectives. In other words, 
there is little effort to integrate spatial development 
with economic sector development. 

For example, land use planning often happens with 
little or no engagement with the socio-economic 
dynamics at play in the region, the result may be 
fragmentation and an inefficient use of development 
funding and/or natural resources. A similar problem 
arises when spatial planning is done without a 
detailed understanding of the economic space or the 
way planning relates to markets and the economics 
of infrastructure development. In the recent past, 
under the 2002 National Decentralisation Policy and 
subsequent Decentralisation Implementation Plan of 
2009-2013 that devolved governance to district and 
ward levels, spatial planning dominated Zambia’s 
planning effort.

Because the economic development that 
development economists aim to bring about is 
multi-dimensional in nature, the approaches and the 
solutions it offers will also be multi-dimensional. In 
addition, development economics is based on the 
principles of equity and efficiency as well as social 

justice and it places multi-disciplinary analysis at its 
heart. Therefore, aligning development economics 
with spatial planning possibly represents the best 
chance of ensuring truly integrated (economic) 
development planning.

Through the 7th NDP Zambia has embarked on 
an ambitious road to ensuring effective integrated 
development planning. The NDP describes a 
planning framework geared towards overcoming the 
divergence between sector plans and spatial plans that 
characterised the past. Closer alignment is expected 
to bring about improved co-ordination, integration 
and coherence in development plans. The creation of 
a Ministry of National Development Planning under 
the Office oof the President seeks to promote that 
level of coordination. 

Zambia’s decentralised system of integrated 
planning requires intra and inter-sectoral integration 
between the efforts of national line ministries, 
and intra- and inter-provincial collaboration and 
coordination. It also requires that planners identify 
development priorities at local and district level, 
through the IDPs of municipal and district councils. 
Coordinating the activities of the various planning 
entities and integrating the development plans they 
produce will be the responsibility of the Ministry of 
National Development Planning. The Ministry will 
be assisted by a number of advisory/decision making 
structures, which were established as part of the new 
planning framework. 

 

Module 2.5 provides a more in-depth discussion on 
the use of MCDA tools, as well as an introduction 
to their practical application and further reading 
on the topic. 

Overall, development economists very often use 
the cost benefit analysis to aid decision making 
in most public policy decision-making processes, 
owing to its strong economic focus. Depending 
on the policy or investment decision being 
considered, additional tools may also be used to 
analyse the same development economic choices.

note to trainers

 

It is crucial to highlight the current state of 
planning and decision-making in Zambia: despite 
the integrated approach advocated under the NDP, 
spatial planning still dominates, and the application 
of economic development planning tools are 
limited throughout institutional structures. Thus, 
increasing the capacity of the current planners 
to apply the analytic and decision-making tools 
that development economics offers will be key 
to developing and managing the successful 
implementation of IDPs across the country.

note to trainers
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BREAKAWAY EXERCISE 2.4:  
An exercise in applying economic decision support tools

Planners and decision-makers need to apply decision 
support tools when faced with complex, multi-
dimensional development challenges and conflicting 
resource allocation choices (with climate change 
adding an additional complication). Using what the 
participants have learnt above, they will first attempt 
a simple fatal-flaw analysis and then they will assess 
the costs and benefits of a project. This creates the 
platform to do a more detailed CBA. 

Time: 1-3 Hours
Resources: Flip chart and markers; handouts  
of the exercise
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 ke y concepts

BREAKAWAY EXERCISE 2.4:  
Applying economic decision support tools

Step 1: Work in a small group. Choose a chairperson 
for the session, as well as a spokesperson (rapporteur), 
who will give your group’s feedback to Plenary. 

Step 2: Conduct a fatal flaw analysis: determine the 
feasibility of exporting iron ore by rail from Mongu in 
Western Zambia to the Port of Lobito in Angola. First 
read the information below. Then answer the questions 
that follow.

Questions:

1. What would be the total cost per ton of producing 
and transporting iron-ore by rail to Lobito? 

2. Would it be viable to do so?
a) If yes, what would our profit per ton be?
b) If no, what would our loss per ton be?

3. What is the 20-year average price that iron-ore 
would have to reach to achieve break-even?

4. Is the project to export iron-ore by rail fatally 
flawed? Discuss the reasons for your answer. 

5. Can we reduce costs to a level where we would 
break-even and then make a profit? If so, how?

6. Would the project be fatally-flawed or not at the 
2015 average iron-ore price of $15.71/ton? 

Step 3: Present the findings of your Fatal Flaw 
Analysis: be prepared to answer questions and respond 
to comments or questions posed by your colleagues and 
the facilitators.

Step 4: Return to your groups to undertake a simplified 
CBA. First make sure you understand the following 
definitions that relate to the analysis:

 

Assumptions and Scenario: Exporting iron ore 
by rail

■■ Zambian geologists discover a large-scale, high-
grade iron-ore deposit just outside Mongu

■■ A railway line linking Mongu to the Port of 
Lobito in Angola already exists

■■ The cost of developing the mine and building 
an ore terminal at Port of Lobito is paid off over 
the 20-year life of mine and is included in the 
average cost of production of iron-ore

■■ The 20-year average real price of iron-ore = 
$8.50/ton  (in June 2015 = $15.71/ton and in 
January 1999 = $1.65/ton)

■■ The all-in average real cost of production at 
railhead (including capital development & 
production costs) = $4.30/ton

■■ The Port of Lobito is a distance of 1100km from 
the mine railhead

■■ The cost of rail transport = $0.01 per ton per 
kilometre

Cost: Any direct, indirect or intangible cost 
associated with the project in any given period. An 
intangible cost is a cost that we cannot quantify, 
although we know the source.

Benefit: Any direct, indirect or intangible benefit 
associated with the project in any given period. An 
intangible benefit is one that we cannot quantify, 
although we know the source.

Benefit Cost Ratio (BCR): The total discounted value 
of project benefits divided by the total discounted 
value of project costs, expressed as a ratio: (BCR = 
Project Benefits/Project Costs).

Discount rate: the interest rate used to determine 
the present value of future cash flows.

 ke y concepts

A fatal flaw is an insurmountable risk that cannot 
be overcome in any way, and which compromises 
the viability of a proposed decision, project or 
programme. 
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Now complete activities a-e below:

a)  Determine project costs and benefits:
i)  In a simple table (see below), map the direct, 

indirect and intangible costs of damage to a 
40 kilometre paved road investment linking a 
remote town to a district centre. These could 
include costs related to project development/
construction, operations and maintenance, 
vehicle operating costs, toll collection costs, 
etc. There is no limit to the number of costs 
you may identify as long as you can motivate 
their inclusion.

PROJECT COSTS

Direct Indirect Intangible

e.g. damage 
of road due to 
flood

e.g. loss of 
earnings by 
farmers 

e.g. loss of 
income by road 
accident victims

 

Net Present Value (NPV): a tool for using the time 
value of money to appraise multi-year projects. NPV 
is thus the sum of all discounted future cash flows 
(associated with all costs and benefits) expressed in 
today’s money.

Net Present Value formula: the formula for 
calculating an the NPV of a project is: NPV = V/
(1+r)n  where: V = nominal value of all benefits less 
all costs;  r = the discount rate; and n = the number 
of years (or term) for which the NPV is being 
calculated

Opportunity cost: the cost incurred by not enjoying 
the benefit that would have been enjoyed by 
selecting the second best available choice

ii)  In a simple table (see below), map the direct, 
indirect and intangible benefits of a 40 
kilometre paved road investment linking a 
remote town to a district centre. These could 
include benefits related to reduced maintenance 
cost, toll revenues, reduced vehicle operating 
costs, time savings, improved road safety, 
increased physical and economic access, etc. 
There is no limit to the number of benefits you 
may identify as long as you can motivate their 
inclusion.

PROJECT BENEFITS

Direct Indirect Intangible
e.g. reduced 
maintenance 
costs

e.g. reduced 
input costs for 
farmers 

e.g. reduction 
in fatigue and 
discomfort during 
travel

iii)  From what you have been told or understand 
about Fatal Flaw Analysis and Cost Benefit 
Analysis give an indication of what you 
believe their strengths and weaknesses of these 
decision support tools are and how they can 
improve and/or limit development planning 
(including climate resilience investment 
project evaluation) processes

 

Time may not permit this activity to be completed 
in full, i.e. for each group to do their own 
quantification of the costs and benefits that they 
identified above (activity b), calculate the BCR 
(activity c), calculate the NPV (activity d) and 
interpret the results (activity e). In this case, the 
trainer should supply a schedule of costs and 
benefits at the workshop in the format as shown 
in the CBA excel tool in Annexure 2.7. Ideally, 
the trainer will use this tool on a projector to 
demonstrate some realistic project costs and 
benefits over a 20-year horizon, how to calculate 
Benefit-Cost Ratio, how to determine the project 
NPV and how to interpret the results in a way that 
considers both the pros and cons of the approach. 

It is highly recommended that the trainers 
familiarize themselves with this excel spreadsheet 
and more practical applications of CBA. 

note to trainers
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b)  Estimate the project costs and benefits over a 
20-year period
Use the schedule below to estimate the costs and 
benefits over a 20-year period for your chosen 
project. The schedule below is based on the project 
to build a climate resilient sealed road, however, 
the schedule can be changed to be applied to any 
chosen intervention. 

E.G. CLIMATE RESILIENT SEALED ROAD PROJECT

Year Capital Cost O & M Costs Benefits Net Benefits Discounted 
Costs

Discounted 
Benefits

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

NPV BCR

Notes:
O&M costs: Operating and Management Costs
Assumes 40km road linking remote town to district centre
Assumes capital cost of road construction of $350 000 per kilometre

a) Calculation of the Benefit to Cost Ratio for the 
project 

 Using the data derived from activity b above, 
calculate the Benefit-Cost Ratio (BCR) of the 
project. Remember that this equals the total 
discounted value of project benefits divided by the 
total discounted value of project costs expressed 
as a ratio. It essentially tells you how much of the 
benefits accrue from the outlay of a single unit of 
expenditure. 

b) Calculation of the Net Present Value
 Using the data derived from activity b above, 

calculate the project NPV (using a discount rate 
= 12%) and to interpret the findings. Remember 
that the NPV is the sum of all discounted future 
cash flows (associated with all costs and benefits) 
expressed in today’s money. 
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c) Interpretation of the results
 With support from the facilitator, attempt the 

following:
■■ Interpret the results of the CBA (especially the 

Benefit-Cost Ratio and the NPV)
■■ Carry out a basic sensitivity analysis to find out 

the impact of changes in costs, benefits and the 
discount rate on the project BCR and NPV

■■ Find out why the discount rate is regarded as being 
a measure of the opportunity cost of capital

■■

■■

■■

■■

■■

■■

■■ Evaluate the strengths and weaknesses of Cost-
Benefit Analysis, identify some of its pitfalls and 
analyse why it remains an important decision 
support tool of the development economist

■■ Discuss a statement regarding why CBA should be 
complemented with other types of analysis, such as 
multi-criteria decision analysis.

Step 5: If time permits, present your findings to the 
plenary. Be prepared to answer questions and respond 
to comments or observations. 

Step 6: Return to your small group. Compare your 
findings to those of the other groups. What is 
different? What is the same? Make any changes you 
think are important to your assessment.
Step 7: As a group, consider the exercise you have just 
gone through, of utilising economic decision support 
tools to evaluate projects competing for scarce 
funding. Was the exercise helpful? Why?

 

In this case a basic sensitivity analysis involves 
changing (increasing and decreasing) the costs 
and benefits (as well as the discount rate) of the 
chosen project over the 20 year timeframe. These 
changes will show how the BCR and NPV will be 
effected by potential changes (i.e. these changes 
may result from predictable or unpredictable 
circumstances such as increased donor funding 
or increased costs due to changes in the costs of 
inputs). 

Investopedia provides a general and succinct 
explanation of a sensitivity analysis: https://goo.
gl/TjjBJQ.

further reading

 

Investopedia provides a general explanation of 
the discount rate and how it acts as a measure 
of the opportunity cost of capital: https://goo.gl/
ogygKU. 

further reading

https://goo.gl/TjjBJQ
https://goo.gl/TjjBJQ
https://goo.gl/ogygKU
https://goo.gl/ogygKU


 

63MODULE 2.5: EPRIORITISING INVESTMENTS USING A MULTI-CRITERIA DECISION MAKING TOOL

Overview
Challenges in development planning are often too 
complex to be considered by looking at a single 
criterion that will lead to the optimum decision. 
There is no simple way to solve complex problems in 
development planning such as adaptation to climate 
change. This Module introduces the multi-criteria 
decision analysis/making (MCDA/M) tool that 
is used to make several complex decisions. It then 
demonstrates how we can use MCDA tools in 
development planning to prioritise interventions or 
investments targeted at adapting to climate change.   
The tool is best used for solving problems that present 
a variety of alternatives. For example, deciding on 

Prioritising investments  
using a Multi-Criteria  
Decision Making tool

Module 2.5

In this Module the participants will learn to:
■■ Introduce the multi-criteria decision analysis tool 

as a tool in complex climate change adaptation 
problem solving.

■■ Learn how to use the MCDM Support Tool to 
determine the effectiveness and relevance of 
climate change interventions.

■■ Understand attributes of tools useful for 
decision making in a complex and dynamic.

■■ Learn how to address complex problems 
through dividing the decision into smaller, 
comprehensible parts, analysing each part 
and integrating the parts to produce a holistic 
solution.

■■ Demonstrate how MCDA Tool can be used for 
development planning. 

■■ Apply MCDA Tool for priority adaptation 
interventions in Zambia. 

learning objectives

investments in adapting to climate change requires 
analysing several alternatives in light of economic, 
social, environmental and institutional and governance 
structures in specific contexts.  

MCDA tools are useful and interesting to work with 
in a stakeholder workshop. It gives an opportunity for 
stakeholders to talk about the problem to be solved 
in a way that considers diverse views and complex 
trade-offs among alternatives. Overall, this Module 
creates a platform and provides a user-friendly tool 
for stakeholders to interrogate interventions and 
prioritise actions aimed at adapting to the impacts of 
climate change.  

MODULE 2.1: Economics of Climate Hazards for Infrastructure Investments
MODULE 2.2: Designing climate-resilient infrastructure for socio-economic development

MODULE 2.3: Identifying and assessing climate change entry points
MODULE 2.4: Introduction to Development Economics and Decision-making Tools

MODULE 2.5: Prioritising investments using a Multi-Criteria Decision Making tool
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Training Guidelines 
MODULE 2.5: PRIORITISING INVESTMENTS USING A MULTI-CRITERIA DECISION MAKING TOOL

STEP/ACTIVITY DESCRIPTION RESOURCES

#1: Prepare a presentation on multi-criteria decision making and the 
application of MCDM tools. Be prepared to answer questions on 
and discuss the presentation in an informative and interactive 
manner. Focus on the content of this Module and supplement it 
where possible. Make sure you have engaged with overall purpose 
of the activities to ensure the message can be easily conveyed. 
Make sure to include an outline of the Breakaway Exercise 2.5.

■■ Sample presentations (Annexure 2.2)

#2 Outline the objectives and timing of this training Module (2.5) 
and inform participants of the day’s training outputs. Tailor these 
to the expectations that participants noted in the introductory 
session to the training.  

■■ Training Expectations 
■■ Learning objectives and outcomes in this 

Module
■■ Personal training objectives

#3 Present the multi-criteria decision making presentation in an 
interactive session. 

– Ask participants to explain important concepts before you 
present them, such as “What is multi-criteria decision making?” 
and, “Why is using MCDM tools so important?”. 

– Focus on the talking points and provide examples from the case 
study or other research

■■ The presentation you have prepared
■■ The knowledge and experience of workshop 

participants as well as your own

#4 Facilitate a discussion on the importance of using tools such as 
MCDM to make informed and unbiased decisions. Make sure to 
highlight how this approach should be used to prioritise between 
alternative development options. Additionally, this approach is 
very important for improving transparency in decision making. 

■■ Further Reading on MCDA

BREAKAWAY EXERCISE 2.5: MULTI-CRITERIA DECISION ANALYSIS

#5 Briefly present and explain Breakaway Exercise 2.5. Explain and 
demonstrate in detail how the tool works and specific steps that 
need to be taken to complete the exercise. It is useful to give out 
the printouts of the guidelines for the tool and the actual Excel 
tool to the participants at this stage so they can follow along 
with your presentation. It is also possible to create new projects/
interventions which can be scored in the MCDM activity, but the 
ones that exist currently provide a good base to start with.

■■ The presentation you have prepared
■■ Printouts of Guidelines for Using the 

MCDM tool (Annexure 2.8)
■■ MCDM Excel Tool (Annexure 2.9)

#6 Conduct the activity step-by-step. Monitor the facilitation of 
each group to ensure that they all understand the exercise and 
the timeframe in which it needs to be completed. Study and 
practice with the Excel tool in advance to ensure you have a good 
understanding of how it works so you can help any participants 
that may run into problems. 

■■ Guidelines for Using the MCDM tool 
(Annexure 2.8)

■■ Laptops 
■■ MCDM Excel Tool (Annexure 2.9)
■■ Flipchart per group
■■ Set of markers per group

#7 Facilitate the report backs from each group’s rapporteur, take 
notes of any key points and areas of concern. Ask key questions to 
test their understanding of the content of the Module. Wrap up 
the Module.

■■ Notes taken during group activity

 
ke y concepts

Multiple-criteria decision-making (MCDM) or 
multiple-criteria decision analysis (MCDA)
MCDA is concerned with structuring and solving 
complex decisions.  It is mostly applicable to solving 
problems that are characterized as a choice among 
alternatives. Typically, there does not exist a unique 
optimal solution or single silver bullets for such 
problems and it is necessary to use decision-makers’ 
preferences to differentiate between solutions 
(Majumder, 2015).

Development planning
Strategic measurable goals that a person, organisation 
or community plans to meet within a certain amount 
of time.  It is the deliberate control and direction of 
the economy by a central authority for the purpose 
of achieving definite targets and objectives within a 
specified period of time (Jhingan, 2005: 489).
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Talking Points

» Sustainable interventions and prioritising 
actions for adaptation 

Climate impacts cascade through a system to create 
negative consequences for both ecosystems and socio-
economic systems hence the need for intentional 
planning for adaptation in development planning. 
Adaptation to climate change interventions are 
broadly categorised into soft and hard adaptation 
measures. Soft adaptation measures are mainly focused 
on livelihood-based activities and diversification of 
livelihoods while hard adaptation involves building or 
rehabilitating physical infrastructure.

Planning for sustainable investments requires 
detailed analysis of the various interventions 
identified by stakeholders. Interventions proposed 
must be analysed in light of institutional governance, 
social, economic and environmental aspects to 
ensure humans benefit from such interventions. 
Proposed interventions must be supported by 
national development plans both in the mid-term 
(e.g. 7th National development plan) and long term 
(e.g. Vision 2030) and policy framework in general.  
The intervention should be socially accepted and 
accommodate culturally diverse communities. 

Environmental sustainability is crucial in planning 
sustainable interventions for ecosystems because the 
majority of people in Zambia depend on ecosystem-
based livelihoods. Any investment that leads to 
ecosystem degradation will therefore reduce the 
adaptive capacity of communities to climate change 
and exacerbate poverty.

» Decision making in a complex and  
dynamic system

Decision making in a complex and dynamic system 
requires decision-makers to discuss complex trade-
offs among alternatives. 

Dealing with uncertainty requires decision-makers 
to: 
■■ Deal with the complexity of urban/local/regional 

systems (interlinkages/interdependencies of a 
system – one size does not fit all) 

■■ Consider equity issues given that these are likely to 
worsen with climate change over time 

■■ Make decisions based on analysing alternatives and 
not on political spheres/grounds

■■ Be consistent and replicable 
■■ Be demand driven 
■■ Be realistic in terms of implementation capacity, 

while
■■ Confronting socio-institutional and bio-physical 

unknowns; and
■■ Identifying biological thresholds and socio- 

ecological, human and policy responses 

The framework for decision making outlined in this 
Module focuses on understanding the benefits in 
terms of the number of people impacted, as well as 
the extent of the welfare benefits realised from the 
selected adaptation response(s). The model takes into 
consideration various capacity constraints, priorities 
of decision-makers and the risk of maladaptation. 
Results are reported as cost-benefit ratios. The process 
is transparent and attempts to overcome potential 
bias. 

Analysing potential benefits and costs of 
interventions requires analysing each intervention 
independent of other interventions. Benefits associated 
with interventions are measured in both monetary and 
non-monetary terms. Since the value of ecosystems to 
rural livelihoods is socially constructed and contested 
(Kepe, 2008), direct–use value of ecosystems is a key 
determinant of their value to livelihoods for household 
consumption and as a source of income. Co-benefits 
are not only directly generated for people, but may also 
lead to indirect benefits down the line. Ecosystems 
that directly benefit from climate-mainstreamed 
development responses, because they are protected or 
restored, will yield indirect benefits for populations 
(and generations), yielding enhanced services such as 
water, wild fruits, timber, nutritious or improved soils. 

Multiple criteria decision making (MCDM) is 

 

It is crucial to highlight the importance of scale when 
assessing different adaptation interventions and/or 
investments. These types of interventions to adapt to 
climate change can be generally undertaken at either 
macro or micro scales. For example in northern and 
western Zambia, macro level interventions may include 
climate resilient infrastructure (roads and bridges), 
agriculture diversification, conservation farming, early 
warning systems and climate information. At the micro 
level (i.e. household or village level) key interventions 
include alternate farming systems (e.g. drought/flood 
resilient crops), local water storage schemes, post-
harvest processing and storage, early warning systems, 
land zoning and resettlement.    

note to trainers
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a complex decision making process involving both 
qualitative and quantitative factors that, at times, 
contain conflicting criteria (Xu and Yang, 2001). 
The tool is useful in choosing he most favourable 
options by prioritising interventions or investments 
targeted at adapting to climate change. Deciding on 
investments in climate change adaptation requires 
analysing several alternatives in light of their  
economic, social, environmental and institutional 
and governance structures in specific contexts. The 
tool provides an opportunity for decision-makers to 
individually score possible interventions based on 
selected indicators such as social acceptability of an 
intervention, prevailing governance and institutional 
environment, economic development, environmental 
sustainability of the interventions and economic 
benefits among others. 

The MCDM Support tool consists of an excel 
spreadsheet – the “MCDM tool” and a guide for using 
it (see Training Activity in this Module). The training 

 

Wikipedia: https://en.wikipedia.org/wiki/
Multiple-criteria_decision_analysis
The UK Department for Communities and 
Local Government developed a practical guide 
to MCDA, which provides further detail to the 
specifics of applying MCDA tools for different 
purposes: https://goo.gl/t4uBu5. 
An extract from Majumder, M. (2015) “Impact of 
Urbanisation on Water Shortage in the Face of 
Climatic Aberrations, Springer: https://goo.gl/
q1RuPe 

further reading

activity and tool takes the user through a step-by-step 
guide on following the sequential components. It 
guides participants in how to complete the different 
worksheets in order to achieve a selection and scoring 
of whatever the proposed climate change interventions 
are building on previous modules.

https://en.wikipedia.org/wiki/Multiple-criteria_decision_analysis
https://en.wikipedia.org/wiki/Multiple-criteria_decision_analysis
https://goo.gl/t4uBu5
https://goo.gl/q1RuPe
https://goo.gl/q1RuPe


 

67MODULE 2.5: EPRIORITISING INVESTMENTS USING A MULTI-CRITERIA DECISION MAKING TOOL

BREAKAWAY EXERCISE 2.5:

Multi-criteria decision analysis

Step 3: In each group, agree on 2-4 intervention 
options to be prioritised out of those available. 

Step 4: Using a standard weighting for all criteria 
initially, complete scores (-1 to 4) for the chosen 
interventions using the criteria provided in the tool. 
As a group discuss and record the outcomes of the 
MCDM process. Did it come out how you expected? 
If so, why? If not, why?

Stage 5: Briefly present the outcomes of the MCDM 
to plenary.

Step 6: Having completed the scoring of the chosen 
interventions, if time permits, let everyone in each 
small group apply different weightings to each of the 
criteria. How does this change the outcomes?

Step 7: As a group, consider the exercise you have just 
gone through of applying a MCDM tool to assess 
alternative climate resilience interventions Was the 
exercise helpful? Why?

In this exercise, the participants carry out a multi-
criteria analysis themselves.

Time: 1.5-3 Hours
Resources: Laptops, handouts of Guidelines for 
Using the MCDM tool (Annexure 2.8), the MCDM 
tool (Annexure 2.9), flip chart paper, and markers.

Give the participants the following guidance for the 
exercise.

Step 1: Work in a small group. Choose a chairperson 
for the session, as well as a spokesperson (rapporteur), 
who will give your group’s feedback to Plenary. Split the 
group into smaller groups of 5-10, each group having 
their own computers (ideally 2-3 people per laptop if 
possible). Each small working group should have an 
electronic version of the MCDM excel spreadsheet 
tool (Annexure 2.9), chart paper and markers. 

Step 2: Provide each participant with a printout of the 
“Guidelines for Using the MCDM tool” (Annexure 
2.8).
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Investment Planning
decision step 3
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Overview
Potentially successful or viable projects must be both 
sustainable and bankable. This Module identifies 
and explores the critical elements that make such 
projects viable. In order to move away from the 

‘business as usual’ approach towards development, 
these elements need to be rigorously applied to all 
important investment planning activities in order to 
make them viable.

Elements of sustainable  
and bankable projects 

Module 3.1

In this Module the participants will learn to:
■■ Understand the elements of a sustainable and 

bankable, ‘viable’ project

■■ Apply these elements against potential projects
■■ Assess the requirements of a project against 

these elements

learning objectives

 
ke y concepts

Bankability
A project is bankable when it generates sufficient cash 
flows (or benefits) to meet obligations created during 
project development or capital outlay. Moreover, 
bankability relates to the ability of a project to yield 
optimal returns, whether financial, environmental, 
socio-economic etc. 

Sustainability
A project is sustainable if it meets both present and 
future needs, without compromising the future of 
the systems that support it. Project sustainability 
has 3 aspects: economic, environmental and social 
sustainability.

MODULE 3.1: Elements of sustainable and bankable projects
MODULE 3.2: Developing viable projects using the LogFrame tool



 

70 CLIMATE CHANGE RISK AND VULNER ABILITY ASSESSMENT

Training Guidelines 

MODULE 3.1: ELEMENTS OF SUSTAINABLE AND BANKABLE PROJECTS

STEP/ACTIVITY DESCRIPTION RESOURCES

#1: Prepare a brief presentation on breaking down the different elements 
of successful projects. Be prepared to answer questions on and 
discuss the presentation in an informative and interactive manner. 
Focus on the content of this Module and supplement it where 
possible. Make sure you have engaged with overall purpose of the 
activities to ensure the message can be easily conveyed. Make sure 
to include an outline of the Breakaway Exercise 3.1.

■■ Sample presentations (Annexure 2.2)

■■ Part A of the TBD

#2 Outline the objectives and timing of this training Module (3.1) and 
inform participants of the day’s training outputs. Tailor these to the 
expectations that participants noted in the introductory session to 
the training.  

■■ Training Expectations 

■■ Learning objectives and outcomes in 
this Module

■■ Personal training objectives

#3 Present the elements of sustainable and bankable projects 
presentation in an interactive session. 

– Ask participants to explain important concepts before you present 
them, such as “What is a sustainable project?” and, “How can we 
make projects more sustainable/bankable?”. 

– Focus on the talking points and provide examples from the case 
study or other research

■■ The presentation you have prepared

■■ The knowledge and experience of 
workshop participants as well as your 
own

#4 Facilitate a discussion on the importance of ensuring that all projects 
attempt to satisfy the criteria in Table 3.1.1. as far as possible. Use 
some examples of projects/interventions that came about from 
Breakaway Exercise 2.3. 

■■ Background info from Part A of the TBD

■■ Outputs of Breakaway Exercise 2.3

BREAKAWAY EXERCISE 3.1: ELABORATING SUSTAINABLE AND BANKABLE PROJECTS

#5 Briefly present and explain Breakaway Exercise 3.1. Explain how 
potential projects can be assessed and elaborated against the criteria 
outlined in Table 3.1.1. Make sure to highlight how important this is 
for attracting funding from local and international sources. 

■■ The presentation you have prepared

■■ Elements of Successful Projects in Table 
3.1.1.

#6 Conduct the activity step-by-step. Monitor the facilitation of each 
group to ensure that they all understand the exercise and the 
timeframe in which it needs to be completed.

■■ Set of markers per group

■■ Flipchart per group

#7 Facilitate the report backs from each group’s rapporteur, take notes 
of any key points and areas of concern. Ask key questions to test 
their understanding of the content of the Module. Wrap up the 
Module.

■■ Notes taken during group activity

Talking Points
» What is a sustainable and bankable project?
A viable or successful project is one that is sustainable 
and bankable. 
Such a project: 
■■ Must have a high probability of success (i.e. 

achieving desired outcomes)
■■ is supported by the communities who benefit from 

it
■■ promotes equity and targets vulnerable populations
■■ is able to attract funding, and is sustainable beyond 

the life of the project.

Selecting a viable project is not just a matter of ticking 
boxes. Rather, it is an iterative process that requires 
us to understand each of the elements that ensure a 
project is ‘robust’ and how these relate to one another. 
These ‘elements of successful projects’ are explained 
below and further detailed in Table 3.1.1.

1. Manageable and Implementable: Projects 
must have credible management structures, 
including structures and systems for project 
oversight, dissemination of funds, and monitor 
and evaluation (M&E). These supporting systems 
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must be identified and evaluated in the design 
phase. This is a necessary stop/go point. If they 
are not in place, then the project is probably not 
viable. 

2. Founded in good governance: Successful 
projects must be built upon a foundation of key 
partnerships. These will ensure that there is 
stakeholder buy-in. This is necessary to validate 
the selection of the project and to get the project 
off the ground during the implementation phase. 

Communication strategies and accountability 
structures must be put into place during the design 
phase. The role of civil society and the private 
sector here is essential. Both can help to bridge 
capacity gaps in local public institutions.  
■■ What supportive partnerships are needed to 

make this project viable?
■■ Who is holding this project accountable for 

delivery?

3. Feasible (able to be implemented): Once key 
partnerships are identified, the next step is to get 
stakeholder buy-in. Stakeholders need to understand 
what they will be doing and why. They must also 
be enabled with the funding, capacities, and tools 
to deliver on these responsibilities. A community 
stakeholder engagement plan that incorporates a 
communication and accountability strategy (see 
#2) needs to be developed in the design phase. 
■■ Who needs to buy into the project in order for 

it to be successful and sustainable?
4. Evidence-based: A strong evidence base is 

necessary for outlining a clear business case and 
rationale in project proposals. A clear impact must 
be identified, one that is measurable and based 
on science and analysis. Building and illustrating 
the evidence base (see Module 1) will draw from 
a variety of sources, including R&V assessments, 
socio-economic analysis, DSAs , technological 
needs assessments, and national climate 
assessments, amongst others. 

5. Needs- and solutions-orientated: To get both 
political buy-in and the necessary funding, projects 
must be linked to development priorities, both at 
the national level and the local level (see Module 
2.3) Throughout the project design process, there 
must be a clear understanding of what development 

or climate need the intervention is addressing. This 
means that planners need a good understanding 
of national and local development plans, as well 
as access to economic analysis, climate R&V, and 
mitigation and adaptation assessments. 

6. High and measurable impact: The project must 
produce an impact that is results-based, with 
quantifiable targets. Identifying indicators of 
impact requires a known baseline from which to 
measure progress toward achieving targets. These 
indicators will form the bases of the project’s 
M&E framework. A good starting point for 
indicator formulation will be national, local, and 
programmatic M&E indicators, baseline studies, 
and development plans. 
■■ Who will be impacted and to what extent by 

the project? 
■■ Is there funding available for the long-term 

beyond the scope of this project’s lifecycle? 
■■ Will this project avoid maladaptation?
■■ Does the project promote social development 

and equality?

caption here
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7. Sustainability: The success of the project 
will depend on its sustainability. Financial, 
environmental and social sustainability is critical. 
Levels of sustainability can be determined through 
a variety of tools, including environmental and 
social impact assessments. An economic analysis 
proves that the project is attractive to a range of 
funders.

Example: We may decide to choose a project that is 
based on solid, existing governance structures that 
will support project implementation (#2). However, 
when we ask questions related to feasibility and 
stakeholder buy-in (#3), we find that key stakeholder 
groups (such as the private sector) have not been 
included in strategic governance partnerships. So, 
to ensure the project’s sustainability, we need to re-
evaluate the governance structures for design and 
implementation (#7) from the very start. 

Table 3.1.1: Elements of Sustainable and Bankable Projects Checklist

 

Understanding what determines the potential 
success of a future project is crucial for decision-
makers and planners, as well as being able to apply 
such criterion practically. Discuss the following 
questions with the participants.
■■  What other aspects could define a viable 

project?
■■ How can we make sure that our projects meet 

these standards?

note to trainers

 

See Part A of the TBD for a more detailed 
assessment of the key elements of successful 
projects, how these relate to investment planning 
and a breakdown of investment options for 
different interventions.

further reading

ELEMENT COMPONENTS SOURCES

1. Manageable & 
implementable

Credible management arrangements (oversight, 
dissemination of funds, M&E, trustworthiness)

Identified and evaluated in design phase

2. Founded in 
good governance

Partnerships, role of civil society, communication 
strategies with stakeholders; accountability 

3. Feasible (ease of 
implementation)

Ownership and buy-in is established; and equality 
stakeholders understand what they will be doing 
and why and are enabled to deliver

Established through community / stakeholder 
engagement, evidenced further by 1 & 2

4. Evidence based Clear business case and rationale and based in 
science & analysis

R&V assessments, socio-economic analysis, 
DSAs, national climate assessments

5. Needs and 
solutions-oriented

Linked to development priorities - which in turn 
are linked to local needs?
Provides a means of mitigating climate risks 
(climate first) or enabling development priorities 
(development first)

National and local development plans, economic 
analysis, Climate R&V mitigation assessment

6. High, 
measurable impact

Results based with quantified targets
There is a known baseline from which to measure 
progress toward achieving targets

National, local and programmatic M&E 
indicators, baseline studies, development plans

7. Sustainable Economic/financial: is there funding beyond the 
current funds?
Environmental: avoids maladaptation
Social: promotes social development and equality

Economic analysis
Credible project attractive to broad funders; 
Attracts domestic resources; indicators

8. Cultural 
adaptability

Is this intervention culturally acceptable? If 
it requires cultural change, how great is this 
change? What awareness raising and educational 
activities and investments are needed to enable 
the cultural change needed?

Established through community / stakeholder 
engagement



 

73MODULE 3.1:  ELEMENTS OF SUSTAINABLE AND BANKABLE PROJECTS

BREAKAWAY EXERCISE 3.1:  
Elaborating sustainable and bankable projects

In this exercise the participants will select a prioritised 
intervention or investment identified in Breakaway 
Exercise 2.3 and elaborate the details of the project 
using the ‘elements of sustainable and bankable 
projects’ checklist to ensure that all of the elements 
are covered in their project plan.

Time: 1.5 Hours
Resources: flip chart and markers per group.

Give the participants the following guidance for the 
exercise: 

Step 1: Work in a small group. Choose a chairperson 
for the session, as well as a spokesperson (rapporteur), 
who will give your group’s feedback to Plenary.

Step 2: Using Table 7.1 above, review the project/
investment identified in Breakaway Exercise 3.3 and 
elaborate the details of the project to ensure that it 
satisfies all elements discussed above. 

Step 3: Record the reasons why the project will satisfy 
each of the elements on a flipchart. 

Step 4: Present your findings to the plenary. Be 
prepared to answer questions and respond to 
comments or evaluations. 

Step 5: Return to your small group. Compare your 
answers with those of other groups. What is different? 
What is the same? Finalise the details of your answers 
as to why the project satisfies all of the criteria. 

Step 6: As a group, briefly discuss the process you 
have just gone through.  Was it helpful? Why?
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Overview
This Module begins with an overview of the LogFrame, 
an important tool for understanding and facilitating 
project design. This tool organises all the components 
of the project into a logical framework that makes 
it possible to apply the intervention logic, to assess 

Developing viable projects  
using the LogFrame tool

Module 3.2

In this Module the participants will learn to:
■■ To become familiar with project lifecycle 

planning and logical flow
■■ To understand the importance of entry points for 

stakeholder and community engagement

■■ To learn how to measure and assess the project’s 
desired impacts through Monitoring and 
Evaluation (M&E) 

■■ To identify the steps in the ‘project storyline’ and 
complete a Project Lifecycle Framework

learning objectives

 
ke y concepts

Impact
A project’s impact is the change that occurs as a result 
of carrying out or completing the project. Impacts 
may be short-term, medium-term, or long-term, as 
well as direct or indirect. 

Intervention Logic 
Intervention Logic is the underlying reasoning that 
connects project inputs (such as materials) to the 
desired change that the project is trying to achieve 
(measurable results). If the project design is robust, 
the logic will flow from immediate inputs (project 
materials, personnel, activities) to short-term 
outcomes (project results) to long-term outcomes 

(project impacts) through cause-and-effect 
relationships. This is often called ‘IF-AND-THEN’ 
reasoning. For example: IF the activity is completed 
AND the external conditions for success hold, THEN 
the project will achieve the desired results.

Monitoring and Evaluation (M&E)
M&E refers to the process of measuring and assessing 
progress of a project towards its desired impacts. 
M&E tracks results, accountability, and learning from 
project experience in order to determine whether 
investment in the project was worthwhile. M&E 
indicators are based on the components that make 
up the Lifecycle Framework.  

whether projects or investments are viable, sound 
and sustainable. This Module integrates the elements 
of sustainable and bankable projects, introduced in 
Module 3.1, through the project lifecycle approach 
and LogFrame tool. 

MODULE 3.1: Elements of sustainable and bankable projects
MODULE 3.2: Developing viable projects using the LogFrame tool

Continued »
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Training Guidelines 

MODULE 3.2: DEVELOPING VIABLE PROJECTS USING THE LOGFRAME TOOL

STEP/ACTIVITY DESCRIPTION RESOURCES

#1: Prepare a presentation on understanding the project 
lifecycle approach and the LogFrame tool. Be prepared to 
answer questions on and discuss the presentation in an 
informative and interactive manner. Focus on the content of 
this Module and supplement it where possible. Make sure 
you have engaged with overall purpose of the activities to 
ensure the message can be easily conveyed. Make sure to 
include an outline of the Breakaway Exercise 3.2. It is highly 
recommended that all trainers apply the LogFrame tool 
several times for different existing projects and potential 
future projects in preparation. 

■■ Sample presentations (Annexure 2.2)

■■ Part A of the TBD

#2 Outline the objectives and timing of this training Module 
(3.2) and inform participants of the day’s training outputs. 
Tailor these to the expectations that participants noted in the 
introductory session to the training.  

■■ Training Expectations 

■■ Learning objectives and outcomes in this 
Module

■■ Personal training objectives

#3 Present the project lifecycle and LogFrame presentation in an 
interactive session. 

–  Ask participants to explain important concepts before 
you present them, such as “What is the project lifecycle 
approach?” and, “Why is the project lifecycle approach 
important for investment planning?”. 

–  Focus on the talking points and provide examples from the 
case study or other research.

■■ The presentation you have prepared

■■ The knowledge and experience of workshop 
participants as well as your own

#4 Facilitate a discussion around the importance of the project 
lifecycle approach for investment planning. Make sure to 
emphasise how this links to the elements of sustainable and 
bankable projects elaborated upon in Module 3.1. 

■■ Background info from Part A of the TBD

■■ Your own application of the LogFrame tool

BREAKAWAY EXERCISE 3.2: INVESTMENT PLANNING USING THE LOGFRAME TOOL

#5 Briefly present and explain Breakaway Exercise 3.2. Explain 
the importance of undertaking this activity and how it 
could potentially fit into the every-day work of some of the 
participants. Go through the LogFrame tool in detail to 
ensure all participants are comfortable with it. It is worth 
handing out the Breakaway Exercise 3.2 handouts at this stage 
so participants can follow along with your presentation.   

■■ The presentation you have prepared

■■ Print outs of Breakaway Exercise 3.2 

#6 Conduct the activity step-by-step. Monitor the facilitation of 
each group to ensure that they all understand the exercise 
and the timeframe in which it needs to be completed. Study 
the answer sheets in advance to familiarise yourself with the 
activity and practice alternate scenarios to those presented in 
the exercises. 

■■ Set of markers per group

■■ Flipchart per group

#7 Facilitate the report backs from each group’s rapporteur, 
take notes of any key points and areas of concern. Ask key 
questions to test their understanding of the content of the 
Module. Wrap up the Module.

■■ Notes taken during group activity

 

Project Lifecycle Framework
The Lifecycle Framework (or Logical Framework, 
or LogFrame) is a systematic representation of the 
Intervention Logic as it flows through the entire 
scope of the project (see Figure 4.2.2). The LogFrame 

organises the elements of the project in a logical way, 
leading to a clear picture of how the elements work 
together. This helps project planners strengthen and 
focus projects better, provides the basis for M&E and 
is important for attracting funding. 
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Talking Points

» How are the elements of viable projects built 
into the project lifecycle?

All the elements play an integral role throughout 
the life of a project. Figure 3.2.1 shows the logical 
flow of a project lifecycle. This is a starting point 
for understanding how the elements fit in an actual 

project lifecycle. The project lifecycle consists of 6 
stages, each grey arrow in the logical flow shows a 
cause-and-effect relationship between the actions, 
assumptions and results. The logical flow follows the 
intervention logic, e.g. IF resources and inputs are 
provided, AND assumptions hold, THEN activities 
can be undertaken.

Figure 3.2.1: The logical flow of a project lifecycle

Resources/
Inputs

Assumptions 
and Risks

Activities Outputs

Outcomes
Short term:  
1–3 years

Medium term:  
4–6 years

IF Resources provided  
AND Assumptions hold  
THEN Activities undertaken

IF Activities undertaken  
AND Assumptions hold  
Then Outputs delivered 

IF Outputs delivered  
AND Assumptions hold  
THEN Outcomes achieved 

IF Outcomes achieved  
AND Assumptions hold  
THEN contribution towards    
Impact 

Impact
7–10 years

LOGICAL FLOW

PLANNED WORK INTENDED RESULTS

 

It is crucial to note that although the project 
lifecycle presented in Figure 3.2.1 flows from 
assumptions and risk (on the left of the diagram) to 
planned work to intended results (on the right), the 
process of actually designing a project through the 
lifecycle approach will work backwards. So, when 
designing projects, planners start at the endpoint 
(outcomes and impacts). They will ask questions 
such as: What is this project trying to achieve? What 
is the intended impact? (Ideally, projects will reduce 
vulnerability, impact as many people as possible, 
target the most vulnerable groups, and have the 
greatest benefit at the lowest cost.)

note to trainers

» Using the LogFrame tool
Now that you have worked through the necessary 
elements of successful projects (Module 3.1), the 
logical flow and project lifecycle, we will now see 
how to apply these concepts to prioritising projects 
within the detailed Logical Framework (‘LogFrame’) 
in Breakaway Exercise 3.2. The LogFrame is a tool 
to help build a coherent project ‘storyline’ that runs 
throughout the phases of design, implementation, and 
beyond. The LogFrame helps you to:

■■ Organise your thinking
■■ Link specific activities to desired outputs and 

impacts
■■ Set performance indicators in order to measure 

project success
■■ Delegate roles and responsibilities to different 

stakeholders at different levels of governance; and 
■■ Coherently communicate the project storyline 

(objectives, rationale, activities) to prospective 
funders, beneficiaries, and implementing partners. 

Most importantly, the Logframe tool ensures that the 
logic behind the project is sound and aligned with 
prioritised needs. The tool will help you to ensure you 
can answer these key questions:
■■ How will this project contribute to community, 

district, provincial, national and/or regional 
development goals? 

■■ How will this project contribute to the objectives 
of this particular fund or programme (e.g. PPCR 
Zambia, Green Climate Fund, bilateral donor 
funds, government development budgets)? 

■■ Where is there overlap between these objectives, 
and where are the differences? 

■■ How can these objectives be aligned as closely as 
possible? 
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BREAKAWAY EXERCISE 3.2:  
Investment Planning using the LogFrame tool

This exercise is a participatory process of combining 
the key elements of sustainable projects into project 
lifecycle design, for the prioritised intervention/s that 
you identified in Module 2.3 and elaborated upon 
in Module 3.1. You can use the following guide to 
implement the LogFrame (Figure 3.2.2) for all top 
priority interventions. The logframe thus serves as a 
final method of deciding which intervention option to 

adopt. The structured approach allows you to further 
refine and clarify the interventions throughout the 
following exercise. 

Time: 1.5-2.5 Hours
Resources: Flipchart and markers, handouts  
of Breakaway Exercise 3.2 on the following page
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BREAKAWAY EXERCISE 3.2:  
Investment Planning using the LogFrame tool

Step 1: In your group, select a chair and a rapporteur 
for the session. Decide who will present on behalf of 
the group back to Plenary. Use the markers to copy the 
project framework shown in Figure 3.2.2 onto a piece of 
flipchart paper (with only the headings in each cell/box).   

Step 2: Define long- and short-term objectives, 
expected results and project activities. 
a.  Define the long-term objectives of the project: 

What are the broader objectives to which the 

Figure 3.2.2: The Logical Framework or ‘LogFrame’ tool

PROJECT LOGICAL FRAMEWORK

         Intervention Rationale            Indicators off achievement             Assumptions and Risks

Long-term objectives 

Consider: project 
linkages to National 
Priorities and Action 
Plans & to Fund 
Objectives  
(GCF, AF, etc)

1.A. Impacts: 

What are the broader 
objectives to which the 
action will contribute?

1.B. What are the key indicators of 
achieving the overall objectives?

1.C. What are the risks to 
project success? 

What actions can be taken to 
mitigate these risks? 

Identify risks and ways to 
manage them early on in order 
to increase chances of success.  

Consider: sustainability of 
funding, coordination of 
multiple actors, project delays, 
lack of political will, etc.

Short-term objectives

Consider: project 
linkages to 
District Plans and 
development goals 

2.A. Outcomes: 

What specific objective is the 
action trying to achieve? 

2.B. Which indicators show that 
the objective of the action has 
been achieved? 

Measuring the impact of the 
project will require knowledge of 
a baseline. What is the status quo? 
District R&V Assessments are a 
good starting point.

Expected results 3.A. Outputs:

What are the expected 
results of the project? 

Think about these in relation 
to the objective of the 
project. Do these results 
(or outputs) align with the 
project objective?

3.B What are the indicators to 
measure whether the project has 
achieved the expected results? 

Example: increased maize yield 
by X%, decreased incidence of 
tick-borne diseases by X%. 

Project activities 4.A. Activities:

What are the key activities of 
the project?

4.B Resources/Inputs: 

What are the means required to 
implement these activities? What 
are the action costs? 

Consider: roles and responsibilities 
of implementing actors, timelines 
for outputs, required materials, etc

#1 #4 #3

#2

Project Storyline

IF-AND-THEN Test

IF-THEN Test

#5

action will contribute? Consider how the project 
will contribute to goals outlined in national 
development plans, national adaptation plans, and 
national climate change strategies. If the project 
is going to be submitted to a specific fund or 
programme, consider how the project contributes 
to the broader objectives of that programme. List 
these objectives as well as their sources in cell 1.A.

b.  Define the short-term objectives of the project: 
What is the purpose of the project? What are the 
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specific outcomes of the project? Consider how the 
project aligns with specific district development 
priorities and needs. List these project outcomes 
as well as the specific development objectives they 
link to and sources in cell 2.A. Although the project 
may contribute to a variety of long-term objectives 
(cell 1.A.), the short-term objectives should be 
very focused. If the scope of your project becomes 
too large, the design of the project may become 
weakened and the project may lack feasibility. It 
is important to engage with stakeholders to define 
the project scope so that the intervention remains 
manageable, given existing capacities and funding.

c.  Define the expected results: What are the outputs 
of the project? List these as specific deliverables, 
describing what exactly the project is going to 
deliver. If there are multiple outputs they should 
all produce the desired outcome described in cell 
2.A. Later, when monitoring the impact of the 
project, these outputs will be used to hold the 
project team accountable. When thinking about 
the expected results in terms of monitoring and 
evaluation it is important to frame these results 
as discrete outputs that are measurable against an 
existing baseline.

d.  Define project activities: What activities will allow 
the project team to achieve the expected result? 
Think about the work that will form the basis of a 
project work plan in later stages of design. For the 
purposes of completing the Lifecycle Framework, 
you need to focus on key activities only. When you 
list activities in cell 4.A, keep in mind the roles, 
responsibilities, and project management and 
support structures that are necessary.

Step 3: Verify the Project Storyline using IF-THEN 
Tests.
In a well-planned Framework, cells 1.A. to 4.A. will 
flow from one to the other, following a cause and-effect 
pattern. Starting at the bottom (cell 4.A), you should 
be able to make the following logical connections: 
■■ IF the Project Activities are carried out THEN the 

short-term Project Outputs will be achieved.
■■ Similarly, IF the Project Outputs are achieved, 

THEN one can expect certain Project Outcomes 
to be advanced.

■■ Finally, IF short term Project Outcomes are 
advanced, THEN long term Impacts will result. 
The stronger the cause-and-effect linkages are 
between each level, the stronger the overall project 
design will be.

Step 4: Identify Assumptions and Risks
Even if the Project Storyline follows a clear intervention 
logic, with strong cause-and-effect linkages, there are 
always external factors that may prevent a project from 
being successful or external factors that must be in place 
in order for the project to be effective.

Step 5: Identify Indicators of Achievement 
Indicators are required to measure project outputs and 
are used as a benchmark to monitor project success. In 
each cell of Column B, with the exception of cell 4.B. list 
the measurable and verifiable indicators of achievement. 
List them for each row for long-term Impacts, short-
term Outcomes, and project Outputs. A good indicator 
will be directly tied to the objectives in Column A. It is 
easiest to begin at the top – cell 1.B. Indicators for this 
box will be tied to long-term objectives of an overarching 
programme, vision, or strategy. For this reason, indicators 
for success are often already established in existing 
documents and will include targets and timelines that 
extend past the lifecycle of this project. Basic indicators 
can describe quantity, quality, and/or timeframe of 
achievement. For example: Uptake of conservation 
agriculture in Senga Hill District increases by X the number 
of smallholder farmers by 2025.

Step 6: List necessary resources and inputs for 
project completion
The final step of completing the Project Lifecycle 
Framework is defining what resources, materials, and 
funding the project will require, in order to be successful. 
When actually designing a project, this step is a much 
larger process than the scope of this exercise allows. 
Consider the following: roles and responsibilities of key 
implementers, estimated cost of the project, necessary 
skills, capacities and materials. List these inputs 
according to each of the activities described in cell 4.B

Step 7: Prioritise interventions based on Logframe 
outcomes
Based on this exercise, assess the sustainability and 
bankability of each intervention. Use your findings to 
rank the projects in terms of their viability. Discuss any 
adjustments or changes that you need to make in order 
for the investment/s to be viable. Present your findings 
back to the larger group in plenary. 
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1st-to-4th Order Impact Assessment Framework
A graphic framework or tool developed by OneWorld. 
The tool is used to examine how climate changes 
cascade, or flow through a system, to form various 
types of impacts: ecosystem, socio-economic, and 
livelihood impacts (see Figure 1.2.1). The Framework 
allows us to identify potential interventions that can 
support climate resilience. 

Adaptive Capacity 
The combination of the strengths, attributes, and 
resources available to an individual, community, 
society, or organization that can be used to prepare 
for and undertake actions to reduce adverse impacts, 
moderate harm, or exploit beneficial opportunities 
(IPCC, 2012: 556).

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. In 
natural systems, the process of adjustment to actual 
climate and its effects; human intervention may 
facilitate adjustment to expected climate (IPCC, 
2012: 556). 

Incremental adaptation 
Adaptation actions where the central aim is to 
maintain the essence and integrity of a system or 
process at a given scale (IPCC, 2012: 1758).

Transformational adaptation 
Adaptation that changes the fundamental 
attributes of a system in response to climate and its 
effects (IPCC, 2012: 1758).

  
Adaptive management
A process of iteratively planning, implementing, 
and modifying strategies for managing resources 
in the face of uncertainty and change. Adaptive 
management involves adjusting approaches in 
response to observations of their effect and changes 
in the system brought on by resulting feedback effects 
and other variables (IPCC, 2012: 1758).

Bankability
A project can be said to be bankable when it generates 
sufficient cash flows (or benefits) to meet obligations 

created during project development or capital outlay. 
Moreover, bankability relates to the ability of a 
project to yield optimal returns, whether financial, 
environmental, socio-economic etc. 

Cause and effect pathways
The pathways of the impacts of climate change, as 
they move through a system. The 1st-to-4th Order 
Impact Assessment Framework is a useful way to 
track the path that these occurrences take in a system. 

Climate Change
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 forces, or to persistent 
‘human-caused’ changes in the composition of the 
atmosphere or in land use (IPCC, 2012: 557).

Climate lens 
An analytical tool to examine a strategy, policy, 
plan or policy measure (e.g. law and regulation). It 
involves examining the extent to which a strategy, 
plan or policy measure under consideration could be 
vulnerable to risks arising from climate variability 
or change; the extent to which climate risks have 
been taken into consideration in the course of the 
formulation of the strategy, plan or policy measure; 
the extent to which it could increase vulnerability, 
leading to maladaptation (e.g. for certain population 
groups, regions or sectors); and what amendments 
might be warranted to address climate risks (OECD 
2009 in UNDP-UNEP, 2011: 81).

Climate resilience 
The ability of a system and its components to 
anticipate, absorb, accommodate or recover from the 
effects of a hazardous event in a timely and efficient 
manner. This includes ensuring the preservation, 
restoration or improvement of the system’s essential 
basic structures and functions (IPCC, 2012: 563).

Climate-resilient infrastructure
This is infrastructure that can stand up to both today’s 
natural climate hazards and the future changing 
climate. New infrastructure can be made climate 
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resilient by ensuring that it is located, designed, built 
and operated with the current and future climate in 
mind. We can make existing infrastructure climate 
resilient by making sure that maintenance work 
incorporates resilience to the impacts of climate 
change over its lifetime.

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 at all 
spatial and temporal scales beyond that of individual 
weather events. Variability may be due to natural 
internal processes within the climate system (internal 
variability), or to variations in natural or ‘human-
caused’ external forces (external variability) (IPCC, 
2012: 557).

Co-benefits
The positive effects that a policy or measure aimed 
at one objective might have on other objectives, 
irrespective of the net effect on overall social welfare. 
Co-benefits are often subject to uncertainty and 
depend on local circumstances and implementation 
practices, among other factors. Co-benefits are also 
referred to as ancillary benefits (IPCC, 2012: 1762).

Economic development
Economic development refers to sustained 
improvements in the economic, social, political 
and environmental wellbeing of a country’s people. 
Economic development occurs as a result of a an 
array of different and often uncoordinated activities 
undertaken by government policy interventions, 
institutional implementation, private sector economic 
activities, and civil society action. Climate change 
impacts on many aspects of the wellbeing of people 
and hence cannot be separated from issues of 
economic development.

Ecosystem
A functional unit consisting of living organisms, their 
non-living environment, and the interactions within 
and between them. The components included in a 
given ecosystem and its spatial boundaries depend 
on the purpose for which the ecosystem is defined: 
in some cases they are relatively sharp, while in 
others they are diffuse. Ecosystem boundaries can 
change over time. Ecosystems are nested within 
other ecosystems, and their scale can range from very 
small to the entire biosphere. In the current era, most 
ecosystems either contain people as key organisms, 

or are influenced by the effects of human activities in 
their environment (IPCC, 2012: 1764).

Ecosystem approach
A strategy for the integrated management of land, 
water, and living resources that promotes conservation 
and sustainable use in an equitable way. An ecosystem 
approach is based on the application of scientific 
methodologies focused on levels of biological 
organization, which encompass the essential structure, 
processes, functions, and interactions of organisms and 
their environment. It recognizes that humans, with their 
cultural diversity, are an integral component of many 
ecosystems. The ecosystem approach requires adaptive 
management to deal with the complex and dynamic 
nature of ecosystems and the absence of complete 
knowledge or understanding of their functioning. 
Priority targets are conservation of biodiversity and of 
the ecosystem structure and functioning, in order to 
maintain ecosystem services (IPCC, 2012: 1764).

Ecosystem services
Ecological processes or functions having monetary 
or non-monetary value to individuals or society at 
large. These are frequently classified as (1) supporting 
services such as productivity or biodiversity 
maintenance, (2) provisioning services such as food, 
fiber, or fish, (3) regulating services such as climate 
regulation or carbon repossession, and (4) cultural 
services such as tourism or spiritual and aesthetic 
appreciation (IPCC, 2012: 1764).

Exposure
Exposure refers to the presence (location) of people, 
livelihoods, environmental services and resources, 
infrastructure, or economic, social, or cultural assets 
in places that could be adversely affected by physical 
events and which, thereby, are subject to potential 
future harm, loss, or damage (Lavell et al., 2012: 32).

Extreme events
Extreme events comprise a component of climate 
variability under stable or changing climate conditions. 
They are defined as the occurrence of a value of a weather 
or climate variable above (or below) a threshold value 
near the upper (or lower) ends (‘tails’) of the range of 
observed values of the variable (Lavell et al., 2012: 30).

Governance refers to the process whereby elements in 
society exercise power and authority to influence policy 
enactment and decisions concerning public and private 
life, economic and social development. Governance 
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is a broader notion than government. It encompasses 
both the exercise of power (including sanctions and 
rewards) as well as the institutions (usually but outside 
of government) through which government aims are 
realized.  Hence it refers to interactions between formal 
institutions and those of civil society (Governance 
Working Group of International Institute of 
Administrative Sciences, 1996). 

Hazard
The potential occurrence of a natural or human-
induced physical event that may cause loss of life, injury, 
or other health impacts, as well as damage and loss to 
property, infrastructure, livelihoods, service provision, 
and environmental resources (IPCC, 2012: 560).

Impact
A project’s impact is the change that occurs as a 
result the implementation and completion of the 
project. This can be defined in terms of the short-
term, medium-term, or long-term impacts, as well 
as direct or indirect impacts of the project. Robust 
projects will be able to demonstrate high impact in 
prioritised result areas. Evaluating the impact of a 
project involves answering the question: what would 
have happened in the absence of this intervention? 

Infrastructure
The physical structures and facilities (e.g. dams, power 
supplies, roads, hospitals) that are required for society 
to function properly.

Infrastructure gap or deficit
This is the gap in investment that is required to build 
infrastructure that is necessary in a country. The 
infrastructure gap is a monetary value that can be 
expressed in absolute or relative terms. It is usually 
represented as a percentage of Gross Domestic 
Product (GDP).

Intervention Logic
Intervention Logic is the underlying reasoning that 
connects project inputs to the desired change that 
the project is trying to accomplish. If the project 
design is “robust”, the logic will flow from immediate 
inputs (project materials, personnel, activities) to 
short term outcomes (project results) to long term 
outcomes (project impacts) through cause-and-effect 
relationships. This is often called “IF-AND-THEN” 
reasoning. IF the activity is completed AND the 
external conditions for success hold THEN the 
project will achieve the desired results. 

Law sets out standards, procedures and principles 
that must be followed. If the law is not followed, 
those responsible for breaking it can be prosecuted in 
the courts of law. However, governance can also have 
recourse to a host of sanction and rewards which are 
broader than the law to align people’s activities with 
the law. 

Long-lived infrastructure
Infrastructure such as dams and roads, that usually 
needs to be maintained for a significantly greater 
number of years than most other capital assets (i.e. 50 
to 100 years).

Maladaptation 
Occurs when an action or process increases 
vulnerability to climate change–related hazards. 
Maladaptive actions and processes often include 
planned development policies and measures that 
deliver short-term gains or economic benefits, but 
can eventually lead to exacerbated vulnerability in the 
medium to long term (UNDP, 2004).

Mitigation (of climate change)
A human intervention to reduce the sources or 
enhance the sinks of greenhouse gases (IPCC, 2012: 
561).

Mitigation (of disaster risk and disaster)
The lessening of the potential adverse impacts of 
physical hazards (including those that are human-
induced) through actions that reduce hazard, exposure, 
and vulnerability (IPCC, 2012: 561).

Monitoring and Evaluation (M&E) 
M&E refers to the process of measuring and assessing 
progress towards the project’s desired impacts. M&E 
frameworks stem from the components that make 
up the Lifecycle Framework (linked specifically to 
Indicators of Achievement) and follow the reasoning 
behind the Intervention Logic. M&E tracks results, 
accountability, and learning from project experience 
in order to determine whether investment in the 
project was worth its while.  

Multiple-criteria decision making (MCDM) or 
multiple-criteria decision analysis (MCDA) 
MCDA considers multiple criteria in decision making 
environments. Typically, there does not exist a unique 
optimal solution for such problems and it is necessary 
to use decision-maker’s preferences to differentiate 
between solutions.
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Policy 
What the government hopes to achieve and the 
methods and principles it will use to achieve them. 
Policy sets out goals and planned activities of a 
ministry and department. It may be necessary to adopt 
new policies, pass laws and formulate regulations in 
order to enable government to put in place necessary 
institution and legal frameworks to achieve their aims. 

Project Lifecycle Framework
The Lifecycle Framework (also called a Logical 
Framework, or LogFrame) is a systematic and visual 
representation of the Intervention Logic as it flows 
throughout the entire scope of the project.  By 
organising the different elements of a project, and 
linking them through a cohesive Intervention Logic, 
the Lifecycle Framework allows project planners to 
enhance the focus and robustness of proposed projects, 
which, in turn, increases the probability of success. 
Lifecycle Frameworks are a critical step in attracting 
funding and support to projects and form the 
foundation of the project’s monitoring and evaluation 
(M&E) framework during project implementation. 

Resilience
Resilience is defined as the ability of a system and its 
component parts to anticipate, absorb, accommodate, 
or recover from the effects of a potentially hazardous 
event in a timely and efficient manner, including 
through ensuring the preservation, restoration, or 
improvement of its essential basic structures and 
functions (Lavell et al., 2012: 34).

Risk 
The potential for consequences where something of 
value is at stake and where the outcome is uncertain, 
recognizing the diversity of values. Risk is often 
represented as probability of occurrence of hazardous 
events or trends multiplied by the impacts if these 
events or trends occur. Risk results from the interaction 
of vulnerability, exposure, and hazard. In this report, 
the term risk is used primarily to refer to the risks of 
climate-change impacts (IPCC, 2012: 1772).

Spatial mapping
A methodology for geographically representing 
vulnerability to climate change – and hence the areas 
requiring resilience building – using Geographic 
Information Systems (GIS) that overlay numerous 
data layers to identify areas of vulnerability or hotspots.

Sustainability
Sustainability of a project should be viewed through 
three lenses. (1) Economic sustainability: the ability 
to financially support the continued success of an 
intervention beyond the lifecycle of the project. (2) 
Environmental sustainability: the ability of the project 
to meet the needs of the current benefactors without 
compromising the health of the ecosystems that 
provide services for them. (3) Social sustainability: 
the ability of a project to contribute to the healthy 
and inclusive functioning of formal and informal 
processes, systems, structures, and relationships of a 
society in the both the present and future. 

Sustainable development
Development that meets the needs of the present 
without compromising the ability of future generations 
to meet their own needs (IPCC, 2012: 564).

Vulnerability
Vulnerability is defined generically as the propensity 
or predisposition to be adversely affected. Such 
predisposition constitutes an internal characteristic 
of the affected element. In the field of disaster risk, 
this includes the characteristics of a person or group 
and their situation that influences their capacity to 
anticipate, cope with, resist, and recover from the 
adverse effects of physical events (Wisner et al., 2004 
in Lavell et al., 2012: 32).
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2.7.  CBA Excel Spreadsheet
2.8.  Guidelines for using the MCDM Tool
2.9.  MCDM excel tool

https://oneworldsa.sharepoint.com/:f:/g/Epk5kCNYhkZOvLEy7v2_RdYB6-llKow0z65bbbaQzgwFgw?e=MBO661

https://oneworldsa.sharepoint.com/:f:/g/Epk5kCNYhkZOvLEy7v2_RdYB6-llKow0z65bbbaQzgwFgw?e=MBO661
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