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Abstract

Socio-economic development and adaptation to climate change are closely
intertwined. Adaptation is increasingly described as climate resilient development or
development under a hostile climate. In support of this view, this paper calculates the
combined cost of meeting and at the same time “climate-proofing” the Millennium
Development Goals (MDGSs) for Africa. Treating adaptation and development in such
an integrated way helps to better understand financing requirements analytically and,
more importantly, to implement the requisite measures more effectively as part of an
integrated development program. We find that the external financing needed for
“climate resilient” MDGs is about forty percent higher than the external financing for
the MDGs alone — around $100 billion a year for the next decade, compared with $72
billions a year for the MDGs alone. This estimate is indicative only and based on
fairly cursory aggregate cost data. A clear challenge going forward is to apply the
integrated adaptation and development frameworks in the form of concrete
development plans at the country level.
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1. Introduction

Economic development and adaptation to climate gdane closely linked, nowhere
more so than in Africa. Africa faces the biggestalepment challenges of any
continent (Sachs et al. 2004, Commission for AfA685). It is also one of the most
vulnerable places to climate change anywhere invibréd, even though it has
contributed a negligible share of global greenh@aseemissions. Among the most
prominent impacts that may affect the continent(arg. Boko et al. 2007, Collier et
al. 2008, Muller 2009, Stern 2007, UNCCD et al. 200

e adrop in agricultural yields;

* anincrease in the number of people at risk of msitess;

e anincrease in the exposure to malaria;

* rising sea levels that may severely affect mangfokests as well as coastal
fisheries, and lead to increased severe flooding;

There is a growing awareness, both in the liteeatund among development
practitioners, about the strong connection betvaskptation and development. The
World Bank (2009a) calls for more climate-resilieletvelopment. Stern (2009a: p.75)
simply defines adaptation as “development in a nhoile climate”. McGray et al
(2007) identify a continuum of measures rangingnfizure development to pure
adaptation - with various shades intermediate stdpat collectively determine a
country’s vulnerability. Benson and Clay (1998glIlet al. (2008) and Noy (2009),
among others, discuss how different growth pathbk bffect and are being affected
by climate vulnerability. Other authors talk of ‘@uaptation deficit” to reflect the
fact that less well-off societies are less prepaoetkal with climate shocks.

Yet in much of the policy discourse adaptatiortiistseated as a stand-alone issue
with little or no links to other development chaliges. This artificial distinction is
particularly apparent in discussions of adaptatiosts and the related debate on
adaptation funding, which are both central to a{2042 climate change regime. All
too often analyses of adaptation needs treat di@ptes an incremental activity that
is bolted onto a “business as usual” developmetfit (s@e Agrawala and Fankhauser
2008; Fankhauser 2010, Parry et al. 2009, UNFCQXZ 20d World Bank 2009b on
adaptation costs and Miller 2008, World Bank 20@9adaptation finance).
Likewise, the negotiations leading up to the Decen#®09 Copenhagen summit
have largely treated financing for climate chandapaation as distinct from
development finance and falling under the purviéwlmisters of the Environment
(Schmidt-Traub 2009).

Similarly, the main practical instrument to advaadaptation planning in Least
Developed Countries under the UNFCCC — the Natigwalptation Plans of Action
(NAPAs) — are generally developed in parallel &tional development strategies,
poverty reduction strategies and associated metium-expenditure frameworks
(MTEEFs) that form the basis for providing and p@rgming international
development assistance (Agrawala and Fankhaus8 2&dnan-Elasha and



Downing 2007). All too often competing interestshin governments champion
mean adaptation is seen as an “environmental” igshe kept separate from
financing for “development”.

1.1 The consequences from separating adaptation and development

The separation between “development” and “adaptatias understandable political
reasons since negotiators aim to distinguish (besedlevelopment finance from
(additional) adaptation finance. Raising adaptasiod development finance
separately and keeping funds in separate “potséfoe makes sense. However,
from a practical point of view this artificial disttion has several important
implications for African governments and their &iito implement effective
adaptation programs.

First, at the operational level the lack of cooatiion increases transaction costs for
adaptation measures that require increased invagdrimeexisting programs. For
example, it would be nonsensical to structure tloeyrement and distribution of
additional insecticide treated bednets for popaitagroups that become newly
exposed to malaria as a stand-alone undertakingstdgstinct from national bednet
distribution campaigns. Wherever possible, adaptgtrograms need to be developed
and implemented as part of existing sector stragedihe synergies are substantial,
although they are hard to quantify in monetary term

Second, as can be seen from available NAPAs, tigeatiaptation as a separate issue
encourages project-based design and implementattiataptation measures. The
high transaction costs resulting from the smallesagaplementation of project-based
adaptation measures will yield inferior resultspstoain scalability, and thereby fail

to make a compelling case for increasing resouaredimate change adaptation.
Unless such a compelling case is made it becongbdyhinlikely that adequate
external resources can be mobilized to addresadhptation challenge effectively.

Third, unless adaptation measures are integratec¢guntries’ expenditure and
macroeconomic frameworks it is also difficult fandnce ministries and central banks
to manage the increased inflow of foreign curresic@nly by integrating adaptation
measures firmly into a country’s development framdwcan sound macroeconomic
management strategies be developed that are necéssainistries of finance and
the IMF to support large-scale increased in extdmance.

Fourth, the lack of integration between adaptatind development implies that
estimates of adaptation costs and funding needse@smplete and subject to
arbitrary delineations on where development endsaaaptation begins. For
example, in one of the better-known estimates aptation costs (UNDP 2007) about
half of the costs arise from social protection pamgs, such as cash transfer or
employment schemes that mitigate the adverse sogpacts of climate shocks.
There is no question that important and effectivasures to reduce vulnerability to
climate change exist in the area of social pravectbut many of these measures



would be required even in the absence of climaémgh. Other cost estimates, such
as those commissioned by the UNFCCC (2007), thexefmit “social protection”
interventions.

The absence of a clear analytical distinction betwadaptation and development
strikes at the heart of the current debate aboanfiing for climate change
adaptation. A broad consensus exists that fundorg fich countries for climate
change adaptation in vulnerable developing counsi®uld be “additional” to
development finance (see for example Project Csit2i§09). But without delineating
clearly between the financing needs for developraadtadaptation it becomes
impossible to determine how much additional fundsgequired for adaptation.

1.2 Integrating Adaptation and the Millennium Development Goals in Africa

The aim of this paper is to improve our analytizatlerstanding of adaptation as
climate-resilient development, using Africa as &araple. Of course, Africa is too
large and too diverse for meaningful analysis atrtiicro-level but it is a good case
study to demonstrate the overall trend.

Our starting point is a baseline estimate of futleeelopment needs in Africa in the
absence of significant changes to the climate mcAf Such estimates can be derived
from available analyses of what it will take to este the Millennium Development
Goals, the world’s shared goals for addressingeexgrpoverty in all its forms.

When the MDGs were conceived a decade ago, litéet@on was paid to climate
change. At the time several governments resisthttiusion of climate change and
its consequences on development into the Millenreularation (UN 2000) from
which the MDGs were extracted in 2001. Whethemidézl or not, the discussion
around the MDGs has largely assumed that Africacdher developing regions
would experience stable climatic conditions. Agsult, existing estimates of the cost
of achieving the MDGs (e.g., UN Millennium Proj&€05, Bourgignon et al. 2008,
Ban et al. 2008) do not include the additional resraent for adaptation or provisions
for a more hostile climate. Similarly, sectoral lysas of the cost of achieving
individual MDG objectives generally do not inclutthe additional cost of adapting to
a changing climate (e.g., Jones et al. 2003).

We then ask how the MDG baseline and implementati@ategies have to be revised
once we account for climate change. Starting frajoalitative assessment of
incremental measures that countries need to uk@enaesponse to climate change,
we derive a broad estimate of what it might costriplement an integrated strategy
to achieve the MDGs and adapt to climate change.

We underscore that our Africa-wide results aredative and require considerable
refinement at the country level before they camgugolicies. Particularly for

! For an overview of the MDGs see UN Millennium Pajé&2005). An up-to-date list of the MDGs
and recent data is available at www.mdgmonitor.org.



adaptation, the estimates are derived from a titeegthat has well-known analytical
shortcomings (see Parry et al. 2009; Fankhausd))2@hich we do not aim to
address in this paper.

Our contribution is to combine the analysis of finiag needs for development in the
absence of climate change, as approximated by &3 with that for climate
change adaptation and arrive at an integrated frame We believe that, data
quality notwithstanding, this approach is analyticand methodologically sound.
Gradual refinements of our numbers and the fildhgemaining analytical gaps will
over time lead to a better assessment of the reseufrica requires to meet the
MDGs and adapt to climate change.

If replicated at the country level, our approactyraso help to address the
operational shortcomings that result from treatiligate change and development as
two separate sets of policy imperatives. In paldiclan integrated assessment would
allow a clear allocation of responsibilities foreddevelopment” and “adaptation”
measures among line ministries. It would also petine development if integrated
macroeconomic management strategies and mediumetgremnditure frameworks
(see Schmidt-Traub 2009).

Some authors will argue that the integration ofed@yment and adaptation should go
one step further and also include mitigation, feoeprehensive, low-carbon, climate
resilient development strategy. We do not disagvaeto keep the problem tractable
our focus is on adaptation and development. Mone@gdaptation and the MDGs rely
more heavily on public finance (e.g. Ban et al.@0®an mitigation, where private
finance has an important role to play. Stern (20@®bvides first pointers on how the
inclusion of mitigation may change development pties. A rapidly growing policy
literature describes the potential for mitigatioaasures in Africa and how they can
be co-financed through carbon markets (e.g. UNCC&. 2009, Schmidt-Traub and
Wylie 2009).

The paper is structured as follows. The next seaiglines the methodological
approach we take and introduces the existing relsear which we build. Section 3
details investment needs for achieving the MDGsaapting to climate change by
sector and arrives at an indicative cost figuretiSe 4 concludes.

2. A methodology to integrate adaptation and devel = opment needs

2.1 Available estimates of adaptation and development costs

In this paper we bring together two strands oflitieeature. The first strand deals with
the resources requirements for meeting the MDGs.sBEcond strand concerns the

estimation of adaptation costs. The paper comhhmesvo approaches to derive a
joint estimate of the effort required to meet thBGk in a climate-resilient way.



The first detailed cost estimates for meeting tH2®8 were developed by the UN
Millennium Project (Sachs et al. 2004; UN MillenmilProject 2004, 2005; Bahadur
et al. 2006). Building on earlier back-of-the-erop estimates (e.g., Devarajan et al.
2002) the UN Millennium Project adopted a bottomapproach that aggregates the
costs of individual interventions to achieve the G¥in each country. Where
possible, these authors built on available sectwratls assessment approaches that
employed an intervention-based approach (e.g.sleinal. 2003.)

An alternative approach to estimating resource si@eel general equilibrium macro-
economic models, which express sectoral investfiogictions in a highly aggregate
form. These models can be used to understand tdr@aation across sectors within an
economy and to factor in economy-wide constrafiotsexample in the labor market.
Much of this latter work has been developed by eaasts at the World Bank
(Bourgignon et al. 2008, Lofgren and Diaz-Bonil208).

Both approaches have been praised and criticizetthéar methodological
assumptions and use of data. As far as Africams@med, though, recent estimates
of MDG costs show a remarkable degree of converyésee UN Millennium Project
2005, Commission for Africa 2005, Ban et al. 208@ile this does not necessarily
signify a reduction in uncertainty, it suggestd th& discussion may move from the
guestion of how much money is required to how supgimould be programmed and
how the extra resources relate to other spendiadsie

There is no such convergence yet on adaptatios.cAst008 survey by the OECD
found that outside coastal protection and some stasly evidence, very little is
known about sector-level adaptation costs (Agrawwath Fankhauser 2008).
Although there as been a flurry of analyses sinoes{¢ notably, World Bank 2009b
and McKinsey 2009) the range of available numbemnsains wide. One emerging
lesson is that top-down approaches aimed at estighgliobal adaptation expenditures
have severe flaws and may underestimate the tsteoéadaptatiori.So the debate
around adaptation estimates is moving towards botip intervention-based
approaches — just like the earlier debate on th&RID

In the absence of more detailed bottom-up estinfatate cost of climate adaptation,
this paper relies on aggregate estimates. In p&aticwe draw heavily on sector-by-
sector assessments conducted by the UNFCCC (2687ha World Bank (2009b),
as well as work by Project Catalyst (2009). Thesgdiss were reviewed in
Fankhauser (2010) and, although imperfect, proredsonable sectoral and regional
breakdowns. Resource estimates that focus spdlgifacaAfrica include AMCEN

% We do not discuss here the critical issue of mamoemic absorptive capacity and countries’ ability
to design and implement the combined MDG/adaptgirogrammes..Recent successes in scaling-up
interventions, particularly in agriculture, eduoati health, and infrastructure demonstrate a sotista
potential for scaling up. The MDG Africa Steeringo@p has also concluded that there are no
fundamental macroeconomic or programmatic bart@szaling up.

? See Parry et al. (2009) and Fankhauser (2010, Kwugh, that a recent World Bank study (World
Bank 2009b), published since these assessmentsnmitten, claims to provide an upper bound
estimate. This appears correct for the sectorsrealy but that coverage is incomplete



(2008) and Stern (2009b). Importantly, Muller (2D0%ludes estimates for urban
water management in Africa — an issue that doesaoeive enough attention in some
of the other studies.

2.2 Integrating climate change adaptation and development

We structure our analysis around the expendituniesgrepared by the MDG Africa
Steering Group (Ban et al. 2008)See Table 2. The results presented by the MDGs
Africa Steering Group are the most recent estimatethe cost of achieving the
MDGs in Africa that we are aware of. They draw ombined research and
operational expertise of the African DevelopmentlB&uropean Union, IMF,

OECD, United Nations organizations, and World Bank.

From an analytic perspective, the results presdmdsian et al. offer several
advantages:

= Scalable:The MDG Africa Steering Group estimates coventtele of the
Africa region, but the sector-by-sector analysid presentation can be scaled
down to national levels, as has indeed been dorleebWF in cooperation
with the United Nations (IMF 2008). These laterlgses estimate what it
would take to achieve the MDGs at a national level.

= Macroeconomically soundihe IMF analysis in support of the “Gleneagles
Scenarios” shows that it is possible to meet theragconomic challenges of
maintaining stable exchange rates and controlhifigtion in the face of a
massive increase in public investments that agelgrexternally financed.

= Sector-basedThe results are presented by sectors, which isguowe@rnments
are organized. This makes it possible to deterinave much funding is
required for key line ministries, and how such fia@g could best be
programmed, executed and monitored at internatiordiional, and local
levels. Critically, a sector-by-sector approacto afsnimizes the risk of
double counting interventions or leaving importgaps in the analysis. At the
same time it becomes easier to update elemente @alysis in the light of
improved data.

= BenchmarkedThe analysis uses the MDGs as (reasonably) wihete
objectives that serve as benchmarks that can loktageack progress and the
effectiveness of interventions.

* The MDG Africa Steering Group recently brought tihge the heads of the major international
development organizations under the leadershiphoBSdcretary-General Ban Ki-Moon to consolidate
a consensus view on how the MDGs can be achievadtica. Its report and findings are available
online atwww.mdgafrica.org

> We recognise the deficiencies of MDG needs assedsrtigt rely on adding up sectoral investment
needs without integration into a general equilibrimodel (see. Bourgignon et al. 2008). Yet,
subsequent IMF analyses on the macroeconomicspiémenting the “Gleneagles Scenarios” in a
number of African countries (IMF 2008) show that ttore macroeconomic issues can be addressed
and that the overall results presented by the MOK&# Steering Group are sound.




Next, we identify and quantify key “baseline” demginent interventions that have
been omitted from the analysis of the MDG Africee3tng Group. This includes inter
alia the cost of humanitarian assistance and @isestiuction.

We then expand the analysis of the MDG Africa SitgeGroup to introduce climate
change and adaptation. We do this by first idemigfiygqualitatively how countries
need to revise and expand their development stest@ging interventions that fall
into three sets of categories:

1. “More of the same” at the country levdh our assessment the vast majority
of spending needs for climate change adaptatioerresdsnown and proven
interventions that will need to be supplied in geeamumber (quantity effect,
e.g., more bed nets against infectious diseaseag imzestment in water
storage) and/or higher cost (price effect, e.ghér construction standards to
withstand more extreme weather events).

2. New interventions at country levéh some instances countries will need to
invest in new types of interventions, such as demaonitoring and forecast
systems or sea walls to protect against risingesass.

3. Regional and global goods&inally, key investments needs must be
undertaken at regional and global levels (e.gstvanndary ecosystem
management, water management, regional agricultesabrch)

Using available studies on the cost of climate geaadaptatichand our own
analysis we then provide first estimates for tremental resources required to
finance these interventions. Where important gaps & cost estimates, these are
highlighted together with suggestions for how thay be closed.

The timeframe for our analysis is the coming decadethe period 2010-2020. This
is somewhat longer than the traditional MDG timefea but shorter than most
adaptation cost estimates. To reconcile the tweft@mes we attempt an outline of
how development expenditure may evolve over theiunederm. Adaptation
estimates were scaled back to 2010-20 where wéhfsltvas appropriate.

Adaptation costs are presented as a range, whislderaved from using alternative
cost studies and parameter assumptions. We ddaiat that this represents the full
range of uncertainty. Given the quality of the uhgdieg data, a much wider range
would not seem unreasonable. Parry et al (2000gXample, have argued that the
UNFCCC adaptation cost estimates on which manyiohambers are based might
be off by as much as a factor two or three. As edgabove, we believe that this
uncertainty can and needs to be reduced througbrbatp country-level assessments
of the resource needs for integrated strategiagdoess climate change adaptation
and meet the MDGs.

® For a discussion of available studies and theirtsbmings refer to section 1.2 above.
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3. Estimating the cost of climate resilient develo pment in Africa

Our cost estimates for climate resilient MDGs arespnted over three tables. The
summary results for both MDG and adaptation arevsehia Table 1. A sector-by-
sector tabulation of the main development and adi@ptinvestments required is
provided in Annex 1. Table 2 contains details @f fidlaptation cost calculations and
the assumptions made. For more information ab@MbDG baseline costs, readers
are referred to Ban et al. (2008) and UN MillenniBnoject (2005).

We use the figures prepared by the MDG Africa StgeGroup as a proxy for the
“baseline” annual development expenditure durirgggariod 2010-2020 even though
the figures were prepared as point estimates fd®20ur approach is based on two
assumptions. First we recognize that on currejedtaries Africa will not meet the
MDGs by 2015. We thus interpret the MDGs as theXimam effort” that is
practically feasible to accelerate progress in ingddasic needs in agriculture,
education, health and infrastructure; and we furéissume that the international
commitment to make this “maximum effort” will betexded beyond 2015. Second,
we assume that any scaling up beyond the levahakfmum effort” assumed in the
analysis conducted by the MDG Africa Steering Grawlpbe financed through
increased domestic resources and private investAsra result, the volume of ODA
to Africa targeting the achievement of the MDG¢gha absence of climate change is
assumed constant for the period 2010-2020.

We estimate that climate-resilient developmentinc& could require international
financial assistance in the order of $100 billioyear over the period 2010-2020.
This includes some $82 billion in “baseline” offitidevelopment assistariand $11
— 21 billion for incremental investments in adajotat The total is about forty percent
higher than the original MDG estimate of $72 bitlierable 1).

The ODA figure reflects the fact that for the deyghent portion substantial co-
funding of about $40 billion would be availablerfonational public sources. No
adaptation co-funding from national sources is a&sl) consistent with the
provisions of the UN Framework Convention on Cliem&hange, which offers
adaptation support for least developed countriggate investment, although central
to growth and development in Africa, is not consadiin this paper since it cannot
serve as a substantial substitute for the publiestments required to achieve the
MDGs and implement adaptation measures.

The highest MDG expenditure items are for improkiedlth care facilities, the fight
against HIV/Aids and new energy infrastructure, ahhwill each require annual
investment in excess of $10 billion. The healthnsjieg would secure comprehensive
primary health care (including child and materraakeg, universal access to HIV
treatment and the almost complete prevention oarn@ateaths (see Annex 1).
Energy investment, alongside other infrastructugeaditures, would provide

" This “baseline* ODA volume is fully consistent wigixisting ODA commitments made towards
Africa, for example at the 2005 Gleneagles Summit.
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improved connectivity, adequate water supply aress to modern energy sources.
Less costly, but equally crucial, is education arehsures to combat malnutrition,
such as school feeding programmes. They are conepleah by measures to double
agricultural productivity.

The increased incidence of extreme weather eveatsmaithat disaster management
and social protection measures like access to emeygcash move up the priority list
for development spending (e.g. Global HumanitaFarum 2009). A good example
of such a measure is the Productive Safety NetrBnoge in Ethiopia, an
employment-based transfer programme for familiéscédd by food insecurity
(UNDP 2007). In Table 1 these activities are reedrds “additional development
interventions”, reflecting the fact that they aramarily developmental in nature even
though they were not included in the assessmettidIDG Africa Steering Group.

Resource estimates for humanitarian assistancdiaaster relief are difficult to
obtain. In 2007 some $7 billion in ODA was spentdewvelopment food aid and
humanitarian aid (OECD 2009). Since the United dietiappeals for humanitarian
assistance are only 51.7 percent funded (Webstdr 2008), we assume that this
figure represents half of actual “baseline” neefdsome $14 billion globally. In
recent years some two thirds of UN appeals for mitadan assistance covered
Africa, so this would imply some $9 billion per yéa baseline needs.

Webster et al. (2008) estimate that humanitariatscare likely to increase by at least
32% and could rise much faster. If one acceptsotiver figure as a conservative
estimate for the likely humanitarian impact durthg years 2010-2020 then some $3
billion in incremental financing will be requiredrfclimate chang@.

Among the most costly adaptation measures are \watestments, which seek to
preserve development achievements with respecatenaccess and sanitation, and
investment in rural infrastructure, aimed at mamitay agricultural output. Our
estimates are derived from World Bank (2009b). &lthph broader in scope, they are
roughly consistent with Miller (2007), who estinsmtalaptation costs of $2-5 billion
a year for urban water management alone. Howevemumbers probably
underestimate the costs of climate-proofing buddirincluding the upgrade of slum
dwellings (Garau et al. 2005).

Assuming that investment in the MDGs and climatenge adaptation is successful,
the extra burden on nutrition programmes shoulthbdest, despite the fact that
climate change is expected to increase the incelehmalnutrition substantially in
the absence of policies.

® Note that this figure excludes military assistatica is not eligible for official development
assistance.

°In comparison, Stern (2009b) drawing on UNDP (2C8st)imates baseline humanitarian needs at $12
billion a year. Yet, this higher figure probablyindes some overlaps with other development aseas,
we retain the lower estimate of $9billion per ydnoject Catalyst (2009) estimates that humanitaria
needs will rise by a mere $0.1 billion in respottselimate change, but this estimate seems low.
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Protecting education from climate change should aigy require modest
incremental resources, although there will be serpenditures to climate proof
school buildings. Much more noticeable will be timpact on health budgets, in
particular spending on malaria protection, whicH have to be extended into
hitherto unaffected areas.

An important area that has been omitted, bothemotiiginal MDG figures and in our
extended estimate is the cost of protecting ecesystThis is despite the fact that the
preservation of ecosystem services is crucial émepty alleviation (see Chomitz
2007, Parry et al. 2009).

The estimate includes a small budget for disastgrgredness, taken from Project
Catalyst (2009) and based on data from the Munloha@e Insurance Initiative. The
estimate is probably at the low end, and it exiyi@xcludes the damage caused by
extreme weather events. Adaptation estimates areecoed with the costs of
reducing impact, but not the residual impacts tiaanot be adapted to (Parry et al.
2009).

4. Conclusions and outlook for further work

Development and adaptation to climate change agelygllinked. In least-developed
regions like Africa, adaptation is to a large extemate resilient development or in
the words of Stern (2009a) “development in a hegliiimate”. This paper supports
this view and advances the discussion by estim#ti@gombined cost of meeting and
“climate-proofing” the Millennium Development GodMIDGs) for Africa.

The starting point is the financing table of the @Bfrica Steering Group, which is
complemented it by a rough sector-by-sector amalylsadditional adaptation needs,
using existing aggregate adaptation cost estinfiedesthe World Bank, the
UNFCCC and other sources.

We find that the annual cost of “climate proofirtge MDGs is about forty percent
higher than the cost of meeting the MDGs alonecut$100 billion, compared with
$72 billions p.a. over the next ten years. Thisigher than the incremental funding
promised under the Copenhagen Accord — $10 bipianfor all climate change
purposes now, rising to 100 billion p.a. by 2020u, depending on how funds are
allocated, not dramatically so.

Extra costs arise from having to provide more dawelent support (for example,
extra bed nets against malaria), the same suppatigher cost (for example, more
expensive infrastructure) as well as altogether mmasures (for example, adaptive
capacity building). Climate change can also leatthéoprioritization of certain
measures compared to the baseline developmen({fplaexample, disaster
management).

13



Treating adaptation and development in such agiated way helps to better
understand financing requirements analytically andre importantly, to implement
the requisite measures more effectively as paahahtegrated development
programme.

Like the original MDG estimates, our analysis iganised along sectoral lines that
correspond roughly to the organisational structineost governments, so that the
numbers can be tied to explicit objectives andvee)i mechanisms. We believe that it
is crucial for adaptation measures to be implentehiethe same ministries that are
also responsible for the achievement of developrettomes — the departments of
health, education, agriculture and so on. In aoldithe importance of adaptation has
to be recognized by the finance and economy miessthat set funding priorities, and
the corresponding measures must be incorporateaisingle macroeconomic
framework.

These cost estimates we provide in this papemaliedtive only and imperfect in
many ways. They draw heavily on existing top-dowalgsis of adaptation and MDG
costs that are by necessity aggregated and bro&deliance on existing cost data
also creates some inconsistencies in the time feaxdeother assumptions that
underpin the original estimates. A key challengmg forward therefore is to apply
the integrated adaptation and development frameswoekpropose to actual
development strategies at the country level.
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Table 1: Overview of cost estimates ($bn p.a. over the period 2010-2020)

MDG costs by sector ($bn p.a. for 2010-20) ODA needs for MDGs External public funding needs for adaptation
Cost 2010-20 of which ODA*
Agriculture & nutrition Ag inputs 5.7 4.0
Rural infrastructure 5.7 4.0 } 12-24
Irrigation 0.8 0.8 included in water and sanitation
Research 0.0 0.0 0.3
Sub-total 114 8.0 16-27
Nutrition & school feeding Sub-total 5.7 4.0 0.0
Education Primary 7.1 5.0 0.0
Secondary 4.7 3.3 0.0
Sub-total 11.9 8.3 0.0
Health AIDS 17.1 12.0 0.0
B 29 2.0 0.0
NTDs 0.9 0.6 0.0-0.5
Malaria 2.4 2.4
Health systems (incl. maternal health) 14.3 10.0 } 12-14
Family planning 1.4 1.0 0.0
Sub-total 40.0 28.0 1.2-23
Infrastructure Energy (incl. regional) 16.0 115
Transport (incl. regional) 16.2 5.4 } 12
Water and sanitation 7.9 5.8 29-72
Africa ICT regional network - - 0.0
Trade facilitation 0.4 0.2 0.0
Sub-total 43.3 23.7 4.2-8.4
Statistics Sub-total 0.4 0.3 0.0
SUB-TOTAL: MDG cost 112.7 72.3 7.0-13.4
Additional interventions Capacity building / planning Included in sectoral analysis 02-04
Coastal protection 0.8 0.8 0.6-3.2
Disaster response 9.0 9.0 3.0-35
Ecosystem management not assessed not assessed
g(l;lsl?—TOTAL: additional 9.8 9.8 38-71
GRAND TOTAL | 122.5 82.1 10.8 - 20.5

* MDG costs will be met in part from national gomerent budgets. For example, in the case of aguiult is assumed ODA will cover $8 billion and is&n governments
$3.4 billion of a total budget of $11.4 billioryaar.
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Table 2: Sources and assumptions on adaptation cost estimates

Adaptation cost assumptions ($bn pa) Adaptation needs, low Adaptation needs, high
Cost 2010-20 Comment Cost 2010-20 Comment
Agriculture & nutrition Ag inputs 0.1 based on UNFCCC (2007) assumption of 2%
incremental cost
based on UNFCCC (2007) / Stern (2007) 24 World Bank (2009)
. ased on ern
Rural infrastructure 11 20% mark up factor for infrastructure
Irrigation 0.0 included in water, below 0.0 included in water, below
Research 0.3 World Bank (2009b) 0.3 World Bank (2009b)
Sub-total 1.6 2.7
Nutrition & school Sub-total 0.0 UNFCCC (2007): 0.33m new cases at $20 0.0 UNFCCC (2007): 0.33m new cases at $26
feeding ’ each by 2030, scaled ’ each in 2030, scaled
Education Primary 0.0 0.0
Secondary 0.0 climate proofing buildings is minimal 0.0 climate proofing buildings is minimal
Sub-total 0.0 0.0
Health AIDS 0.0 although migration might spread AIDS 0.0 although migration might spread AIDS
B 0.0 0.0
NTDs 0.0 ignored 0.5 use same multiplier as malaria, below
. UNFCCC (2007): 17.7m new cases in 2030
Malaria 1.2 at $140 each: scaled 1.4 World Bank (2009b)
) . . . . UNFCCC (2007) for diarrhoea: 50.3m new
Health systems (incl. maternal health) Diarrhoea included in malaria above 0.4 cases in 2030 at $17 each: scaled
Family planning 0.0 0.0
Sub-total 1.2 2.3
) . Stern (2007) assumption: 20% of ODA needs
Infrastructure Energy (incl. regional) 0.6 protecting at 20% extra 1.2 World Bank (2009b)
) . Stern (2007) assumption: 20% of ODA needs .
Transport (incl. regional) 0.6 protecting at 20% extra included above
Water and sanitation 2.9 UN.FCCC (2.007.): 233 bn over 20 years, of 7.2 World Bank (2009b)
which 25% is climate change
Africa ICT regional network 0.0 0.0
Trade facilitation 0.0 0.0
Sub-total 4.2 8.4
Statistics Sub-total 0.0 0.0
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Cont.

Adaptation cost assumptions ($bn pa)

Cost 2010-20

Adaptation needs, low
Comment

Cost 2010-20

Adaptation needs, high
Comment

Additional interventions Capacity building / planning 0.2 Project Catalyst (2009), lower bound 0.4 Project Catalyst (2009), upper bound
Coastal protection 0.6 UNFCCC range of $528 -612m for 2030 3.2 World Bank (2009b)
Disaster response 3.0 Webster et al. (2008) 35 Webster et al. (2008)
Ecosystem management Not assessed Not assessed
Sub-total 0.9 3.7
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Annex 1: Overview of Main MDG and Adaptation invest

ments

Agriculture, food security and nutrition

Development Results

Key Development Interventions

Risks to Development Results
from Climate Change

Incremental Adaptation Interventions to
Achieve Development Results

« Sustainable doubling of food
yields across Africa to reduce
poverty, hunger and
malnutrition

» Subsistence agriculture
progressively transformed
into commercial agriculture to
accelerate economic growth

e Soil health and prevention of
desertification

e Improved child nutrition and
learning outcomes through
national school feeding
programmes and other
nutrition programmes

« Adequate provision of
micronutrients to populations
at risk, including children
aged 0-2 years, combined
with effective de-worming to
ensure nutrient absorption.

¢ Launch an African Green Revolution within the
framework of Comprehensive Africa Agriculture
Development Programme (CAADP). Key
interventions include providing access to improved
seeds, fertilizers and agricultural as well as
financial extension services; strengthening land
and water management; improving rural
infrastructure; strengthening farmers’ associations;
and increasing access to markets in close
collaboration with the private sector.

¢ Support these interventions by reforms of
agricultural policies and institutions as well as local
purchases of food assistance.

« Implementation of soil erosion control (by wind and
water) by planting windbreaks and cover crops;
improvements in soil fertility with agroforestry
systems, cover crops, and conservation of ground
and surface water.

¢ Roll out school feeding programmes — using locally
produced food — that cover all children in primary
school.

« Establish comprehensive national-scale nutrition
programmes to tackle micronutrient deficiencies
(i.e., lodine, Vitamin A, Zinc, Iron, etc.) with a
particular focus on children aged 0-2. Providing
take-home food rations will increase incentives for
girls to attend schools.

* Scale up investment in agricultural research into
high-yielding crop and livestock varieties as well as
sustainable agricultural practices. Incremental
investments need to adhere to the CAADP, in
particular its Framework for African Agricultural
Productivity (FAAP), and support African research
through the Forum for Agricultural Research in
Africa (FARA), sub-regional organizations, and
centres belonging to the Consultative Group on
International Agricultural Research (CGIAR).

< Falling agricultural yields and
increasing climate variability will
depress farmers’ incomes and
increase their economic
vulnerability to weather-related
crop failures.

¢ Increased frequency and severity
of weather-induced crop failures
(in particular farmers will be
vulnerable to the premature
failure of rains towards the tail
end of the growing season when
the impact on crops will be
greatest)

¢ Increased frequency and severity
of droughts that threaten
livestocks and patoralists’
assets.

¢ Rising temperatures may
propagate pests and animal
diseases.

* Increased competition over
scarce water resources among
farmers and pastoralists.

¢ The incidence of famines and
malnutrition may rise.

« As part of integrated water resource
management strategies, invest in the software
and hardware of collecting, storing, distributing
and using water for agricultural purposes. In
particular, increased water storage will be
required — much of it in the form of small-scale
infrastructure constructed by farmers that can
ensure a successful harvest if rains fail towards
the end of the growing season.

« Expand irrigation systems and increase
efficiency through development of efficient
irrigation systems, including drip irrigation.

« Expand soil erosion control programs, including
the planting of windbreaks and cover crops;
improvements in soil fertility with agroforestry
systems, cover crops, and conservation of
ground and surface water.

« Increase expenditure on agricultural research
to promote the development of drought-
resistant crops as well as germplasm that can
withstand higher temperatures.

« Expand public programs for the provision of
key agricultural inputs, such as fertilizer and
improved seeds that can increase farming
yields and strengthen the economic resilience
of communities.

« Strengthen agricultural extension to support the
shift towards farming practices that are better
aligned with a changing climate.

« Expand pest monitoring and control programs,
including comprehensive vaccination of
livestock

« Expand school feeding and other nutrition
programs (e.g. targeting pregnant mothers and
young infants).

* Increase budgets for emergency feeding
programs in response to disasters
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Education

Development Results

Key Development Interventions

Risks to Development Results
from Climate Change

Incremental Adaptation Interventions to
Achieve Development Results

* Achievement of Education for
All Goals by 2015:

0 universal primary school
completion;

o comprehensive early
childhood care;

0 50 per cent improvement
in adult literacy from
2000;

0 gender equality in
education;

0 improved quality of
education; and advancing
life-long learning.

» Expanded access to
secondary, vocational and
higher education by 2015.

¢ Train, hire and retain adequate numbers of
teachers for primary, secondary, and vocational
schools

¢ Provide and maintain school infrastructure and
learning materials

* Remove barriers to education that depress
demand (e.g. school fees, lack of appropriate
hygiene facilities for girls, lack of transport)

« Provide effective schooling solutions in post-
conflict and humanitarian settings

« Design and implement locally appropriate curricula
together with continuous monitoring of learning
outcomes

¢ Accelerating urbanization in
response to falling agricultural
yields will require a faster
expansion of urban schooling
opportunities

¢ Climate-induced droughts and
other humanitarian disasters will
increase need for high-cost
schooling in humanitarian
settings

« More frequent extreme weather
event will increase wear and tear
on school infrastructure

No major changes required to countries’ national

education strategies
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Health

Development Results

Key Development Interventions

Risks to Development Results
from Climate Change

Incremental Adaptation Interventions to
Achieve Development Results

* Widespread access to
comprehensive primary
health systems that meet
demand and supply-side
constraints

» Universal and free access to
immunization and key child
survival interventions;

* Universal and free access to
reproductive health services;

« Universal and free access to
HIV/AIDS prevention,
mitigation and treatment by
2010;

* Malaria burden halved by
2010 (from 2000 levels) and
malaria mortality reduced to
near zero by 2015;

e Control of TB through
implementation of Global
Stop TB Plan of Action; and

¢ Sharply reduced morbidity
and mortality from Neglected
Tropical Diseases (NTDs)
and other diseases prevalent
in the country.

« Establish and maintain effective primary health
systems, including the provision of

0 Adequate human resources for the
management and provision of health services
at all levels, including community health
workers;

o0 Adequate access to essential drugs and
commodities;

o Adequate supply and logistics systems; and
0 Appropriate infrastructure and equipment

« Inter alia, the health systems should provide the
following key interventions:

o Immunization, neonatal integrated package,
integrated management of childhood illnesses

o Micronutrient and Vitamin A supplementation

o Full range of reproductive health services,
including emergency obstetrical care, antenatal
care, skilled birth attendants and family
planning

0 Universal and free access to HIV/AIDS ARV
treatment, voluntary counseling and testing,
prevention of mother-to-child transmission,
other mitigation and prevention measures

o Directly-Observed Short Treatment (DOTS)
and other interventions identified in Global Stop
TB Plan of Action

0 Universal access to long-lasting insecticide-
treated bednets, effective anti-malarial drugs
(e.g. ACT), and — where necessary — residual
indoor spraying.

0 Treatment and prevention of NTDs

« Rising temperatures may
facilitate propagation of
pathogens and promote
diarrhea.

¢ Increased migration in response
to climate change may
accelerate spread of TB,
sexually transmitted infections
and other infectious diseases.

¢ Increased incidence and
prevalence of vector-borne
diseases (e.g. malaria, NTDs)
increase disease burden and
undermine economic
development.

* Increased investments in prevention and
treatment of sexually-transmitted infections,
TB, and other infectious diseases.

« Provision of long-lasting insecticide-treated
bednets to populations who are newly exposed
to malaria, expanded residual indoor spraying,
and supply of effective anti malarials.

« Expand emergency health systems in response
to a projected increase in the incidence of
epidemic disease outbreaks and other
humanitarian challenges.
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Infrastructure and trade facilitation

Development Results

Key Development Interventions

Risks to Development Results
from Climate Change

Incremental Adaptation Interventions to
Achieve Development Results

* Adequate connectivity and
infrastructure to increase
productivity, ensure low-cost
service delivery, and
integrate African countries
into the global economy
through:

o Effective regional
networks for roads, rail,
canals, power pools, and
information and
communications
technology to integrate
African economies and to
provide landlocked
countries with reliable
access to seaports;

0 Adequate rural and urban
electrification and access
to other modern energy
services;

o Adequate transport grids,
including major expansion
of rural feeder roads;

* By 2015, halve the proportion
of people without access to
adequate water supply and
sanitation; and

* Strengthen national and
regional institutions to
promote regional integration,
regional infrastructure
projects and trade facilitation
across Africa.

¢ Plan and build transformational generation and
transmission facilities across Africa, and improve
the performance of power utilities.

« Develop decentralized energy systems to increase
access to fuels for domestic cooking and heating,
motive power and off-grid electricity.

« Expand the construction and maintenance of all-
weather roads, including urban road networks

« Provide adequate urban infrastructure (slum
upgrading, transport, energy, water drainage,
sewage, lighting)

« Implement national strategies to achieve the water
supply and sanitation MDG targets.

« Develop regional infrastructure (e.g., road
corridors, power pools, multipurpose water
infrastructure, information and communications
technology), as outlined in the African Union
NEPAD Infrastructure Short-Term Action Plan and
other regional plans.

« Implement the Enhanced Integrated Framework
and Aid for Trade to support country efforts to
develop their trade capacity and performance.

¢ Increased intra- and inter-annual
variability in precipitation will
increase need for water storage
for agriculture and domestic
water use.

« Hydropower generation capacity
of existing infrastructure may fall
and suffer from increased
intermittency.

« Rising incidence of extreme
precipitation and other weather
events will increase wear and
tear of transport infrastructure,
particularly roads.

¢ Increased flooding in urban
areas.

* Vulnerability to sea level rise and
salt water intrusion into aquifers.

« Expand construction of water storage capacity
for power generation and retention of run-off for

agricultural and domestic use.

« Increase access to deep boreholes and water

wells to provide year-round access to clean
drinking water.

« Expand regional power pools to use available

hydropower resources more effectively.

* Upgrade existing roads to reduce vulnerability

to extreme precipitation event; expand road
maintenance operations.

« Expand storm water drainage.

« Build sea walls, expand flood management
systems, and control aquifer discharge to
minimize salt water intrusion.
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Other Core Development Needs not included in MDG Af

rica Steering Group recommendations

Development Results

Key Development Interventions

Risks to Development Results
from Climate Change

Incremental Adaptation Interventions to
Achieve Development Results

« Effective emergency
response systems

« National and regional monitoring and early-warning

systems for emergency and humanitarian
responses.

* Increased likelihood and severity
of emergencies and
humanitarian disasters

« Strengthen emergency and humanitarian
systems

« Environmental sustainability
objectives not covered above

o0 Sustainable forest
management

o0 Sustainable use and
management of
watersheds and wetlands

Implementation of sustainable forest management
techniques, forest plantations in appropriate areas
to satisfy demand for forestry products, and tree
seedlings and other measures to support
afforestation.

Institution of Integrated Water Resources
Management plans; promotion of reforestation to
protect selected catchment areas; and monitoring
of wells and groundwater-dependent systems.

¢ Forests will come under
increasing pressure from raising
temperatures, and desertification
will accelerate in parts of Africa.

¢ The hydrological cycle will
undergo profound changes in
response to climate change, thus
undermining IWRM efforts in
many parts of the continent.

 Interventions to protect forests need to be
adapted to rising temperatures and possible
changes in locally appropriate tree species.
(Large-scale reforestation and avoided
deforestation measures fall under “mitigation”
and are not considered in this paper.)

* Weather and climate monitoring stations need
to be installed and maintained across Africa to
provide reliable, real-time meteorological
information.

« Monitoring of groundwater aquifers will need to
be scaled up. (Other IWRM interventions are
considered above)
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