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I NTRODUCTION

Climate change adaptation in the water scarce Aegion is largely achieved through integrated waésources
management, and economic development is largelgriegmt upon the water sector. In order to proppln for
adaptation, specific information needs to be gatthefhis is achieved in three phases:

1. Exploring the interaction between climate changaptation and economic development needs to bdiethri
This is necessary because:

a. The impact of climate change will affect multi-seel development Section 0), both at the
macroeconomic level and the level of specific segto

b. Climate change is likely to exacerbate natural ues® scarcity and generate socio-economic and
environmental costs and impacts;

c. The structure of those impacts will largely deftrewv climate change impacts economic development
and what adaptation measures are neeSlectipn0). This is done by:

I. Drawing upon economic models that take into comatien climate projectionsSectionl6),
the impact of extreme weather everg¢tionl7) and associated climate change assessment
tools for informing decision-making.

ii. Enhancing the capacity of policy makers to deveéfdprmed policies that promote climate
change adaptatiorséction0).

iii. Benefiting from climate financing and investmentlfo
2. Mapping the vulnerability of the Arab region torshte changeSectionll ).
3. Planning for adaptatiorSectionlll ) by:

a. Determining whatan be done $ection0) based on an assessment of the interactions hetlieste
and the economy, an understanding of the institatidramework through which action can be
pursued, and the use of national strategies, pladglevelopment goals. This step leads to the:

I. This step leads to the setup of an adaptation teahtan carry out vulnerability assessments
and climate risk mapping, outline how to incorperhttegrated Water Resource Management
(IWRM) tools in adaptation strategi€¢Sectionlll3 ), and identify existing sources available
for climate financing $ectionlli4).

b. Proposing whaheeds to be dongSectionlll4 ). A "Climate Proofing" methodology is offered telp
define the scope of the adaptation measures prdpase outline the Options for Actiorsé€ction
7).

c. Preparing an adaptation matrix and adaptation p{@estion0). Those plans will draw upon best
practices and include recommendations for improgesiernance for climate change adaptation
(Sectionlll9 ) for achieving sustainable economic development.

|
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| EcoNoMIC DEVELOPMENT AND NATURAL RESOURCE M ANAGEMENT

Economic development is strongly linked to natuesource availability, and is facilitated by an ersfanding of
climate variability. This is especially true in tieentext of a changing climate and the increasirgsgures on natural
resources, namely water, energy and land.

Economic Development faces three challenges:

1. The first two challenges comes from the changingatie itself, which adds new risks and uncertastand
thus adds to the costs to doing business. Thosge amsrelated to climate change that can be feredaor the
harder to foresee costs of climatic surprises:

a. The forecasted change in climate is sethtange the underlying conditionsunder which businesses
operate. While it is true that, in addition to neisks, climate brings about new opportunities,
businesses still need to adapt to both. This atlaptarings about a need for additional investments
and thus increases the cost of doing business.

b. Additional costs will also come from tlygeater weather variability, as the changing climate pushes
global weather patterns to increasingly deviatenfrine previous stable patterns of the past. This
increases risks, and thus magnifies the cost afgdbusiness. As the risk of Rapid Climate Change
Events (RCCE) increases, the need to ensure aglagmstwould add costs to doing business.

2. Those changes are taking place in a context wheseurces are under increasing pressureThis is
particularly the case of the water resources oftad region.

For this reason, Sustainable Development cannappsached outside economic growth and a good staaheling of
climate change. On the long run, economic growtt dgpend on an increasingly complex and integratedd, with
towns and cities relying on an inter-related nekmbiat provides them with services such as reqgaicultural supplies,
reliable energy, and readily available freshwagspurces.

Future economic development should therefore beegliby the need for climate change mitigation ataptation.

1. At the global level, mitigation is carried out tovihish the "forcings" that exacerbate climate gf@nrhose
forcings are due to the cumulative effect of pashan emissions in the larger economies. In the Agegion,
mitigation will have little effect since the regisrcontribution to those cumulative emissions ssgnificant.

2. Adaptation is needed to address the impacts ofatdinchange, particularly in regions where resouares
limited. This is the case of the Arab region, ad & semi-arid that where water is already scarce.

(Box 1) Circular Economy

A Circular Economy is an economy which balancesneouc development with environmental and resoudrce
protection. It places emphasis on the most efficiese and recycling of resources, and environmentatection. A
circular economy features low consumption of engigw emission of pollutants and high efficiency.involves
applying cleaner production practices in companges-industrial park development and integrateduese-based
planning for development in industry, agriculturelairban areas.

MULTI-SECTORAL DEVELOPMENT

The impacts of climate change will affect the ecores in the Arab Region at various levels. Impa&ets be seen at
(1) the macro-economic level, and (2) for eachhef various sectors in agriculture, productive gsctd industry, trade
and services, in addition to households.

Draft for Review (Monday, August 17, 2015) Page 6 /53
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1 M acro-Economic | mpacts

Economic impacts of climate change on the Arabomgire related to variations in three key climg@idcameters;
temperature, precipitation, and the expected chamgea level. The economy is sensitive to (1) rtfegnitude of the
change in climatic parameters; (2) the rate at wttics change happens; and (3) the Increase invhgability.

1. The magnitude of the change is represented by th&h1) the extent of warming, and (2) the pattefn
warming expressed.

a. The extent of warming is forecasted by Climate Msdand represented by changes in the amount of
rainfall and average temperatures.

b. The pattern of warming expressed as expected mariin temperature and rainfall distributions.

c. Of those two parameters, it appears that temperéas the larger effect on the short to medium.term
The developing world, and particularly the Arabioeg appears to be extremely sensitive to variation
in temperature, as its economies experience "langgative effects of higher temperatures on
growthl". Particularly impacted would be Bahrain, Palestidordan, Kuwait, Libya, Oman, Qatar,
Saudi Arabia, the United Arab Emirates, and Yenrose countries are primarily concerned with
investments to alleviate the pressures of hypelitarisuch as better management of groundwater
resources, and securing additional sources of wageit from fossil water or desalination.

2. The increase in the variability in climatic parasrstis likely to have major destabilizing effectsdeveloping
countries' economy. Arid regions are especiallyngtdble to variability in precipitation, particuiaduring
droughts, when they experience unexpected and myetb periods of abnormally low rainfall. In the Ara
region, the resulting shortages of water appeaketi to social instability and even conflict

a. This is a major issue for countries where renewaldér supply is adequate, but where there are
geographic variations among their different arédss is the case of Algeria, Lebanon, Morocco,
Tunisia, and Palestine. The primary concern fos¢heountries is the investments needed to secure
internal distribution across the various areas,tarsimooth out the year-to-year variations in syppl

b. Egypt, Iraq, and Syria appear to have adequatelysuppt their main sources of supply are from
transboundary sources. Their climate change adaptatrategy depends on investment decisions
made upstream.

3. The rate of climate change, depending on its paes, have widespread effects. Adaptation strategedd
differ depending on whether the change in tempegafprecipitation, or sea level rise is rapid, loms This is
an aspect of climate change that affects all Ammtries equally.

Detailed estimates of the economic impacts of tliastrs are harder to obtain for the Arab Regieoanse of a lack
of systematic estimates at the regional level. Miagn benchmark studies (Mendelsohn and others,;200@haus and
Boyer, 2000; and Tol, 2002; and the Stern Liteettaview of 2007) have tended to focus more ongatitbn at the
global level. Their estimates varied widely, rarggfrom 0% to 3% for an average warming of 3°C abitneaverage for
the period from 1990 to 2000.

! Dell et al., 2008, p.2.
? Dell et al., 2008.
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Figure 1. Mean GDP Changes at Various Levels of Warming

The differences are due in part because of how therent “damage functions” relate economic paeters (GDP
losses) to key climactic parameters (changes imageetemperature). In the damage function, the @oancosts are
determined for both "market impacts" that can bglggriced. Those studies, however, may underegéneconomic

impacts, as they both undervalue "non market ingddot which a dollar value is harder to assigrd do not account for
the impact of extreme evefits

(Box 2) Extreme Events and Natural Hazards

An extreme event is not natural hazard:
e Extreme events are defined in statistical termesy #ire events that deviate strikingly from theistiagl mean.
* Natural hazards are defined in terms of impacts sisdosses, damages, casualties, etc.

Their assessment is done differently. For examipjelrological models would determine the potentisieat of
flooding, while economic models would determineitiegeonomic impact.

2 Impacts across Sectors

Climate change would result in impacts on variocestas. The most obviously impacted sector is aftice, since
agricultural production is the most closely linkexl water availability and temperature. However,réhwill also be
economic impacts of climate change on other sediecmuse of the implications of climate change eioergy and
infrastructure, as well as the essential serviogaiér supply and water treatment.

1. Climate change will have a different impact on egjture in industrialized nations than in develapin
countries. By 2080, it is expected that agricultypatential could increase by 8% in developed coest
primarily as a result of longer growing seasons falliin the developing world by 9%, because aféo water

availability and higher temperatures. Agricultuyadlds in rain-fed areas are even more exposede@ffects
of climate change.

2. The Energy sector will be affected, at the vergtigdue to increased demand for cooling, and becalthe
effect of higher temperatures.

3 Adapted from IMF, 2008, Figure 4.3, p.4.5.
* IMF, 2008.
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3. Some Infrastructure will need to be redone to antdor these effects such as Sea level rise. Evemall
increase in sea levels, will impact mostly coaataehs, affecting not only vulnerable groundwaterifag, but
also coastal settlements.

4. The Water sector, particularly supply and treatmevill require significant investments to adapt ttee
changing climate.

It should be noted that, the full economic costlohate change may extend beyond what can be caumlitectly.
This is because of additional costs that will agdhe value of the true economic impact of climzttenge, both directly
and indirectly. Many of the direct adaptation casftelimate change are generally non-obvious and tiidden, and are
related to such diverse adaptation actions assiméreture replacement, transportation changes, uptivity losses,
relocation, training, etc. In addition, the incre@devel of uncertainty and risk brought about liyate change will add
indirect costs on business activity related toltaeking and insurance sectors, the need for plgnnin

NATURAL RESOURCESAND ECONOMIC DEVELOPMENT IN THE ARAB REGION

In the Arab World, climate change will affect theykpillars of sustainable economic development fxyeasing
pressure on the key resources of water and en&uagh those sectors water and energy are closekedirthrough
economic activity. Water-dependent sectors needggrier pumping, food production, heating and coglidesalination,
and treatment. Energy-dependent sectors are gimmdent on water for power generation and extnactio

The future development of the Arab Region will #fere be intractably linked to the developmenthafse resources
in a context of climate change.

3 Natural Resources Management and Services in the Arab Region

a Water Resources and Water Demand

The water sector of the Arab Region is alreadyirfigethe dual pressure from both climate change iantkased
human activity. Arab countries now find themselniesa high risk situation, with high population gribwy rising
urbanization rates, and increasing demands onalaesources. It is a context where "climate chasgmntributing to
the depletion and degradation of water and soibuwess and putting further pressure on agricultamies and
biodiversity". The region's built environment ansl matural ecosystems are now already witnessirtdgleer frequency
and intensity of floods, droughts and extreme weragivents'.

Those issues poses unique development challengé iwater sector: (1) enhancing people's accesgter and
sanitation; (2) ensuring a secure water supply; @hdnaintaining the protection of vital ecosystemiddressing those
issues need a cross-sector focus.

1. The need for enhancing people's access to watersamitation comes at a time when the region’s urban
population is projected to grow to 75% by 2050fn@m 57% today.

a. Many Arab countries are focusing on expanding waterage and conveyance networks, and
increasing dam capacity. However, this strategyelis limited in confronting climate change; most
of the dams are already below full capacity, widgghrevapotranspiration rates.

b. One of the adaptation responses will come throwgalihation, which is expected to expand five-fold
by 2025. However, this is an expensive technoldgicdution that will be limited to the energy-
exporting states in the Gulf.

c. Arab countries are expanding the use of treatectemaser. In the Gulf, about 40% of treated
wastewater is used for animal fodder, and irrigatid non-food crops and landscaping. In Jordan,
treated wastewater is mixed with freshwater to pl@about 20% of irrigation water needs.

> ESCWA, 2015, p.1.
® UNDP-RBAS, 2013.
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2. While it is already in water-deficit, the regioneds to secure water supply to ensure needs of key
development are met. In aggregate, the Arab Rdgiaiready using a far higher share of its renea/alater
resources compared than other regions.

3. Vital ecosystems are now under increasing threan fthe overexploitation and pollution of many oé th
region's watersheds and aquifers.

Current management practices generally strugglemsare the sustainability of water supply, fronthba financial
and an environmental perspective. The differennt@s in the region fare differently with respeéat(1) the financial
sustainability of water supply services, througmedorm of cost recovery, and (2) the sustainald@agement of the
renewable water resource ba%alfle 1 below).

Table 1. SUSTAINABILITY AND WATER RESOURCEMANAGEMENT IN THE ARAB REGION7.
Environmental Sustainability
Yes No
Iraq
Yes Egypt
Syria
Financial Morocco
sustainability
Jordan
No Leba}n_on Yemen
Tunisia
GCC

In general, it appears that countries that relguniace water (Irag, Egypt, Syria) tend to envirentally manage their
resources better than those that depend on grodedvilkhis may be because groundwater is compahateasier to
over-exploit and more difficult to control. Howeyethey all struggle to achieve both financial amd/iemnmental
sustainability, as long as public water agenciegioae to try to efficiently manage the water seeone. There are two
main reasons for this: (1) the excessive focus smgle sector, and (2) the fact that water-usacehoften depend on
reasons that even a cross-sectoral focus could miss

1. Public water agencies tend to be centralized agenwiith a sector-centric top-down approach. Thelather
agencies struggle with management practices timaairefocus on a single sector, especially when miate
often shared among many departments, each withwits focus. For example, agricultural departmenés ar
usually more interested in promoting irrigation dadd production, while other ministries are gelignaore
concerned with improving drinking water suppliesl aanitation. More than ever, what is needed ifirpa
with those complex issues is a comprehensive apbriteat is coordinated across various sectors.

2. The impact of overall economic diversification atredde can often be far bigger than policies thatl de
exclusively with agriculture or energy. For exampiile the choice of crop is a key determinanivater use
in agriculture, it is far more related to the retarfarmer can expect for their harvest than toctst of either
water or the energy. This market price is itselpatelent of various factors such as trade. or ?acwes
financing and markets.

b Energy Resources and Energy Demand

In addition to the water sector, climate change aHact the energy sector through its effect onperature and
precipitation. This effect will be particularly prounced in the Arab Region, because of the experdedn temperatures
and increased frequency of droughts. Higher tentpers will affect both energy demand and generatéowd water
shortages may affect production/extraction.

! Adapted from the World Bank, 2009, Figure 1.2, p.5
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1. Cooling and air conditioning demand alone wouldrease, at the very least, by more than 20% by 2050,
reaching a 40% to 50% increase by Z10he increase may be even higher in practiceha®fficiency of
many cooling systems decreases in warmer weathethdfmore, higher than average ambient tempesature
may also have a negative effect on the efficiericglectrical transmission lines, thus further addio the
demand for power generation.

a. Power plants will have to work harder to meet th@éased electricity demand. Both hydropower and
thermal power plants will require even more watérether they rely on.

(1) The effectiveness of hydropower systems will béhierr undermined by the related increased
frequency of droughts. Low reservoir levels willtramly affect electrical power production,
but they could also lead to (1) more conflict eitlanong sectors (industry, tourism, and
agriculture) or within sectors (irrigators and jpaatists), and (2) diminished flows into
environmentally sensitive areas;

(2) Thermal power plants will require redesign or rfitiog with new cooling towers, to
maintain their efficiency in higher temperature ieonments.

(3) Some types of renewable power plants would alsaffeeted, particularly Concentrated Solar
Power (CSP) systems as they need water for stednfoarcooling. Typical CSP Plants need
about 3,500 liters for each Megawatt hour (MWh)egated, compared to 1,000 liters/MWh
for natural gas combined cycle power plants.

b. In some of areas most affected by the increasenimient temperature, power transmission networks
may need to be redesigned or upgraded. In thoses avith high ambient temperatures, just as the
temperatures of the wires increase under thosettagsmission loads, there could be:

(1) More power losses in the lines. This will eithev&ao be compensated for by increased
production, or it will require the installation afiditional power lines;

(2) Increase sag in the line, beyond safe limits. Tlaigpens when the temperature of power lines
is too high. This will have to be compensated fpelther replacement of existing lines, or the
installation of additional power lines.

2. With decreased precipitation, there will be lesgewavailable, thus creating competition for waderong
households and economic sectors in agriculturdrahgstry. This will be particularly critical duringeriods of
drought.

3. Hydrocarbon extraction is also, in principle, ertegely water hungry. However, this is not a magsue in
most of the oil-producing Arab states, as theiranitl gas industry often relies on treated seawatker than
freshwater.

In general, energy policies tend to be sector §ipeaind may lack an appreciation of water resasirddey also often
fail to take into account the impact of other sestenvironmental performance on energy productiar.example, in the
case of hydropower, policies rarely take into aotdbe impacts of poor agricultural and land manag& on erosion
and sediment transport, which are the primary cafiglam siltation and turbine wear. A wider mukietoral outlook is
also needed in the energy management policy.

4 Integrated Water Resources M anagement

Meeting the multifaceted challenge of climate cleangguires a comprehensive approach to water mareagethat
takes into account the needs of various sectoed tot economic development. This concerns all sectelated to
economic activity; households, agriculture andliheods, industry and productive sectors, as watrgy generation and
extraction Table 2).

% |ssacs and van Vuuren, 2009, Shanks and Neza{fag.
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Table 2.

CROSSCUTTING ISSUES IN THEARAB WORLD AFFECTED BYCLIMATE CHANGE.

Development

Climate Change Challenge

Sectoral Challenge Precipitation Temperature Sea Level Extreme
Challenge .
Decrease Increase Rise Events
Regular provision of safe water; Coastal
Households: P . P .
Desalination & Water Storage; Cooling; greater  Settlements; .
water and . Freshwater L Livelihoods
o Wastewater collection, treatment demand Desalination
sanitation :
and reuse plant intakes
Vector-borne diseases; pests; Vector-borne Heat stress
Human Health : Vector-borne Floods
Vulnerable groups diseases and pests :
diseases
Transport and Alr traffic; ; o Warming of Seas Storm surges;
P Ports/storage/testing facilities; Dust storms ming Coastal Winds, Floods
Trade . & Wind Currents . ;
Road/Bridges installations
Agriculture:  Improvements in Irrigation . . Salinity of Floods
- . . Freshwater Wilting points .

Irrigation Water-saving technologies coastal aquifers Drought
Agriculture: ~ Water & feed supply; Freshwater Heat stress brouaht
Livestock Grazing land availability Desertification 9

. Rainfed agriculture productivity
Agriculture: | . Freshwater - . - Floods,
osses; . Wilting points Salinity
Crops . Land degradation Droughts
Food security
Industry: Various Regular supply of water; . Coastal Business
Water Cooling . :
Processes Water treatment at source Businesses Uncertainty
Electricity: ; - Water Retrofit for Coastal Demand
Cooling efficienc S . .
Power Plant 9 Y Availability Cooling Power plants Uncertainty
Electricity:  Balancing needs for power & Freshwater; Evaporation Demand
Hydropower irrigation Energy Losses Uncertainty
Generation
Electricity: Use in dusty & hot environments; Water Diminished Demand
Renewables  Water saving systems Availability Efficiency Uncertainty
Ellejctricity: Expansion of power grid, Diminished
ower Enhanced power supply and delivery Efficiency

Transmission

To be effective, the approach should strive to teddy maximize both economic and social welfarehwoitt
compromising vital ecosystems. The process shoaldustainable, one that promotes coordinated dewelot and
management of water, as well as land and relatgslirees. In addition, to contributing to more eifex and efficient
water management, the approach should also ertsuustainability of ecosystems. Water developrtterefore needs
to ensure (1) social equity; (2) economic efficigrand (3) ecological sustainability.

1. Focusing onSocial Equity would ensures that water management emphasis mgt capacity building
amongst the users of the resource, but also tleeests of women, men and vulnerable groups, such as
children and the elderly, who depend on freshwasources;

2. The need ofEconomic Efficiency encourages inter-disciplinary management of wa¢sources across
sectors. The contribution of water to developmeffeid among the various sectors in agriculturelustry
(productive sectors), domestic use, and services.

3. A wider perspective is provided by focusingBeological Sustainability, as this would takes into account all
natural resources that affects water resources thadlocal hydrologic cycle; soils, surface waterd an
groundwater and water quantity.
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The need for this approach is illustrated by theeaaf agriculture in the Arab Region. It is thegkst user of water in
Arab States, often accounting for more than 70%heftotal water demand, and reaching as high asif(#ag, Oman,
the Syrian Arab Republic and Yemen.

1. An exclusive focus on Economic Efficiency would gagt that this is inefficient, as the region laygeimains
a net importer of food.

2. However, a social equity perspective would reviat agriculture is a key livelihood issue, espégial rural
areas, home to 42% of the population of Arab Coestr

3. Furthermore, in order to ensure ecological sustding a way should be found to manage water défely,
especially as climate change is now causing deedeaster availability, while the region's populatis
continuing to grow.

Integrated Water Resources Management (IWRM) systean address those concerns, and also incorporate
consultative and inclusive governance structureshan process. The IPCC states that, "sustaina@d&r resources
management is generally sought to be achievedtegriated Water Resources ManageriietldVRM is characterized by
its unique focus, implementation, and decision-mgkirocess:

1. The focus of IWRM departs from the traditional seatentric approach, and considers a cross-cutting
perspective that involves all water-related ecomaoseictors;

2. The IWRM implementation is generally centered amadersheds rather than single water courses.

a. This is because, when dealing with an issue thathwes many diverse sectors, it is best to focus on
the well-defined resources that they share. Fahfsater, the shared resource would be the bounded
hydrologic system represented by a watershed.

b. Within the watershed, all the water coming into éinea goes to the same watercourse or groundwater
system. In this area, all living things, and alhtan activity, tend to be inextricably linked. Fbist
reason, IWRM focuses on the watershed, in whicpritmotes the coordinated development and
management of water, land and related resources.

3. Decision-making strives to be participatory, invnty all stakeholders from beyond the narrow protesd
and managerial realm.

a. This participatory approach is key to the succdsBMiRM, particularly in very complex situations,
that require consideration of different prioriti@sd interests represented by women and men.
Household, agriculture and industrial needs aneré@sts need also be considered and balanced related
to one another, especially under the increaseabitity and unpredictability due to climate change.
For example, in cases where water transfers amestnficture investments are being considered to
transport water from one watershed to another, xpamded desalination capacity is under
consideration.

In this manner, and unlike traditional sector-famisipproaches, IWRM recognizes the fact that wiater scarce
natural resource with many interdependent users. dlfows it to optimize water management undehanging climate
by taking into account both (1) the technical, exuital and environmental aspects of water manageraad (2) the
different needs and interests of various stakehslde

CLIMATE CHANGE IMPLICATIONS FOR ECONOMIC DEVELOPMENT

Climate change is impacting economic developmettiénArab region, and is expected to continue fiecaconomic
development unless appropriate adaptation straegid plans are put int place. A general picturtihisfoutlook can be
determined on the basis of existing benchmark etudilowever, a more detailed economic assessméniegd to be
carried out using computer models that take betteraccount the data from Regional Climate Modglin

? Bates et al., 2008, p.60.
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5 Impacts of Climate Change on Arab Economic Development

The Arab Economic outlook will be largely be definey the economic impact of climate change, botheategional
level and the global level:

1. The economic impact of the projected variationégional climate temperature, precipitation, and Isgal
rise. At the regional level, the Arab economic oak will be affected by the combined effect of thagnitude
of the change in climatic parameters, their rateanfation, and the increase in their variability.

2. The effects of climate change on the global scélmse impacts will have a regional effect on thabAr
economic outlook as well, because of the influesfdeoth (1) global climatic systems on the regiatiahate,
and (2) the responses to climate change of thereEomy, and their effect on the region's ecoeemi

The combination of those effects will result ind@rtypes of economic impacts; (1) direct, relatedhe adverse
effects of temperature increases and precipita{@)nindirect, related to the various Response Messstriggered, and (3)
deferred or cumulative.

The direct impact of climate change on the Arab Region will be t®t changes in temperature and precipitation
patterns, and the frequency of extreme weathertgven

1. A decrease in precipitationwould stress already scarce water resources.

a. At the very least, this risks distorting the markatl creating competition among the various sectors
most notably between the industrial and servicéosean essential driver of economic expansion and
development, and the agricultural sectors, an @as&tement of sustainability and livelihoods. Fhi
will, in turn, have repercussions on the energysea key driver of the economy.

b. At most, perturbation in water supply may affectiab stability and promote conflict. The latest
example appears to be the 2007-2010 in Syria, wleigberience "the worst drought in the
instrumental record". As it caused "widespread dedjpire and a mass migration of farming families
to urban centers", it is possible this "drought hamtalytic effect, contributing to political usté".

2. Economic studies suggeastrease in temperaturewould adversely affect growth, but the impactd wit be
equally felt, with developing countries fairing werthan industrialized nations

a. In industrialized countries, there appears to bedisgernible link between GDP and changes in
temperature or precipitation.

b. In developing countries, it appears that tempeedbas an effect on GPD, as showikigure 2 below.
This may be linked to the fact that, in developicmuntries, there are known linkages between
increased temperatures and decreased producthdtgased crime and mortality.

i. Itis estimated that, when average temperatureasas by 1°C in any given year, economic
growth in developing countries decreases by 1.1%.

ii. Based on studies that show a 1.1% decrease in @DR 1°C in temperature, the project
average rate of warming of 0.2°C per decade willl o a net decrease in the GDP growth of
about 0.2% over that same period, or 0.02% decaasgear.

3. Climate change may rendextreme eventssuch as cyclones more frequent. Those eventsaandignificant
economic impacts in the Arab region, as in the @s2010, when the Arabian sea witnessed the second
largest tropical cyclone on record. Damages in Omaounted to USD 700 Million in damages, with 44
deaths.

10 Kelley et al., 2015, p. 3241.
! Dell et al., 2008.
|
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Figure 2. Damages from 2.5°C Warming by Regiofi.

The Arab Region may also febidirect impacts, most of which may from Response Measures (RM)ertallen
either as part of either other adaptation measaressde the region, or mitigation in industrializezlintries.

1. In theory, adverse impacts of RM should not reBolin policies, since the Rio Declaration enjoirstes to
"enact effective environmental legislation "whikrognizing that some standards "applied by somatdes
may be inappropriate and of unwarranted econondcsagial cost to other countries, in particulareleging
countries™.

Finally, it is also likely that the region may fd@éferred Impacts, or cumulative impacts. This is because, compared
to other domains, climate is more exposed to aoraatation of impacts due to "induced" actions timaty occur as part
of society's reaction. Indeed, the urgency of theblem may often require prompt action before a gete scientific
understanding is developed.

1. Impacts due tinduced actionscan be of two types:
a. Generally foreseeable impacts, caused by the canbim of past, present and “reasonably
foreseeable” future actions.
b. Unforeseeable Impacts that result from unexpecbesdexjuences of either RM, or poorly understood
inter-relations between climatic and socio-econosygtems.

2. Cumulative effectsmay result from long term negative effect of terapares on the growth rate, particularly
if increase in high temperature days persists tiner. This is particularly relevant for the Arab Ydb where
5 countries saw temperature records in 2010, tiedioyear on record since climate data collectinorthat
year, temperatures in Kuwait had reached 52.6°y,torbe followed by 53.5°C in 2011

(Box 3) : Long Term Mitigation and Short term Adaptation

Climate change poses a potentially high cost om@tic development, but one in which the distribuitaf causes
and effects unevenly spread globally across bdth€herations and (2) countries.

1. To those investigating mitigation policies, the decs on thdong term costs of climatechange impacts on
future generations However, because the analysis of climate chandéta links to human activity are subjgct
to wide margins of error, there is disagreementheriscount ratesused to estimate long term future costs and
to increase the present value of very long ternefin

2. For purposes of adaptation, this debatadsrelevant in the short to medium term and especially so in the
case ofdeveloping countriesthat are disproportionally exposed to the effdctlonate change. The negative
effects of climate change are already being fethamy areas such as the Arab Region, where itasezkating
the prevailing arid conditions.

Therefore, for purposes aflaptation to climate change in the Arab Regionit is best to focus on the needs floe
short to medium term, especially since some of the negative ecamonpacts are already being felt.

12 Adapted from IMF, 2008, Figure 4.4, p.4.6.
'3 Rio Declaration on Environment and Development
 verner and Breisinger, 2013.

Draft for Review (Monday, August 17, 2015) Page 15 /53



Developing the Capacities of the Arab Countries foClimate Change Adaptation - Chapter 2: Development

6 Integrated Economic Assessments of Climate Change

The economic evaluation of the impacts of climatange on the Arab Region need to take into accbatit the
linkages between climate and development, and hewarious sectors of the economy will respondthatglobal level,
the IPCC identified various approaches to that larfollowed to carry it ott, which can be grouped in two broad
categories:

1. Qualitative Assessmentsdased on limited and heterogeneous data and fooiiit existing experience and
expertise;

2. Quantitative Assessment$rom socio-economic impact studies, dependingherstale of the problem:

a. At the larger scaleShared Socio-economic Pathway§SSPs) provide a picture that can help policy
makers understand the regional implications ofitieraction between socio-economic systems and
the Earth's changing climate. They are used toldpvepresentations of how the future might unfold.
Under development since 2010, SPPs now serve asigafor computer modeling of the climate.

b. At the smaller scale, computer modeling is usedefwesent the interrelationships and feedbacks of
various socio-economic systems. Thdstegrated Assessment Model{IAMs) remain largely a
work in progress, in spite of much development reffelowever, they can still offer policy makers
with insights as to the evolution of socio-econosystems under climate change.

The appropriate type of Integrated Assessmentsliofiafe Change will depend on both (1) the objectioé the
policy, and (2) the sectors targeted. For purpo$esiaptation policy in the Arab Region, the madevant approach is a
guantitative approach. Only such a method can dihearesult of the effect of climate change on thgian's various
economic sectors.

Using the quantitative approach, the economic ingean be evaluated in two ways:

1. In the 'statistical approach', in which the physical effects of climate change related to observed
variations, either across regions or within a sngbuntry. This method, however, is necessarilyjkiacd-
looking in that it cannot easily take into accotlr results of Climate Models.

2. It is the 'enumerative method that is best adapted to support policy makingestimating the economic
impacts of climate change. In this method, an esvaccost is assigned to each of the physical effect
forecasted by Climate Models.

a. The main advantage of this approach is that iesdirectly on the results from Climate Models.

b. However, it risks misestimating the cost of climateange because of the need to extrapolate
economic values in three critical ways:

(1) From one sector into another (some of which mayhast associated market values);
(2) From one region into another (which may have diff¢radaptive capacity),
(3) From one time (the past) period into another (thare).

The economic costs or impacts are used differantlgither Integrated Assessment Model (IAM) or RAFCs
Integrated Vulnerability Assessment® (VA).

1. Inthe IAMs, they are added up to come up withtalteconomic cost.

2. In RICCAR's VA, they are combined with a vulneriéipilassessment and GIS representation to provide a
visual representation of the vulnerability of climahange.

Both have their limitations and advantages.

% pcc, 2001.
15 Escwa, 2015.
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a Integrated Assessment Models (IAMSs)

Integrated assessment models (IAMs) are computetelmahat determine the economic costs of climét@nge

impacts by "integrating" multiple parameters theggiresent economic, social, and environmental fac@ver time, IAMs
have evolved in two critical ways. They:

1. Include parameters such as adaptation/technologiealge, land use changes and “non-market” iteicts asi
biodiversity and ecosystem services, (includingaarbation).

2. Allow to take into account alternatives to discongtassumptions; demographic, political and mawoemic
processes; changing value systems; or "surprisesddial systeni$

This means that IAMs strive to "price" the effe€tcbmate change impacts. Those factors are oftiyes; (1) those
that have a obvious cost associated to them, grtti¢2e that don't.

1. In case when cost estimates can be made, IAMs &xphem in either of ways; estimates of total eadno
costs, or Marginal Cost Estimates.

a. Estimates of th@otal Economic Costof climate change are well suited to determinimg impacts
that can be assigned a direct a monetary valueselbosts are directly linked to market transactions
and therefore directly affect Gross Domestic Prodi@DP). However, this method may not be
comprehensive enough to reflect the real costinfate change.

b. A more limited approach is tafgregateimpacts" by adding up the total impact of climakange
across various sectors or regions. While sdelnginal Cost Estimatesare still limited to estimating
those costs that can be directly linked to econdmaicsactions, it has the advantage of providing a
more focused cost estimate. In spite of "large gapsurrent research on this topic", this method
remains best suited for "economists thinking alpalicy design®.

2. The main challenge for IAMs is how to take into @act "non-market" impacts for which, by definitiomy
cost estimate can be established. The computatiom®ften based on several quantities that arghdiy
nature, unknowable, or to which costs are very h@rdassociate. Examples of those are numerical
measurement of human welfare, monetary value df botrent and anticipated climate damages, orivelat
worth of future versus present benefits.

There are currently many subtle differences invtag IAMs differ. They differ in two ciritical wayq1) their "focus",
or the question they are trying to answer, andh@y structure.

1. IAMs differ on how they try to address a problemendthe parameters are interlinked. On one harmd, th
economic sector results in forcings that affectdiivaate. On the other hand, climate change haseatdffect
on the economic sector and the resulting forcifigeeir focus is therefore on Economic modeling tisat
desgined to support either:

a. Climate modeling and mitigation analysis. Those A\kKkplore "a range of different technological,

socio-economic and policy futures that could lemad particular concentration pathway and magnitude
of climate changg".

b. Adaptation strategies. Those IAMs strive to evaudtie impacts of climate change on various
technological, socio-economic and policy futures.

2. The structure of IAMs depends on their perspectinetheory, 1IAMs should be structured to identifyet
"optimal" policy that maximizes long-term human faeé, they differ in how they try to. However, thaifer
in the perspective they take, and each resultingtsire "provides a different perspective on theisiens that

v Schneider, 1997.
% Tol, 2009, p.30.
9 vanvuuren et al., 2011, p.7.
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are necessary for setting climate and developmelityp”'. Those structures generally fall into four broad
categories:

a. The most complex models aEguilibrium models. They represent the economy is as a system of
linked economic sectors that they try to "solve" dBarching for a set of prices that will reach an
equilibrium. Their main shortcoming is that theyw@aow to become extremely complex and intricate,
without this resulting in enhanced performance;

b. Simulation models are based on forecasts about future emsssind climate conditions, and try to
link climate outcomes to economic model of produttidamages, consumption, investment and
abatement costs. They are primarily used in mitgastudies to estimate the cost of various likely
future emission paths, and not generally well suite adaptation studies;

c. The focus ofCost Minimization models is to identify the most cost-effective siol that would be
most compatible with a specific objective. Receasrsions of those models explicitly include or liok
a computer Climate Model (CM);

d. The simpler models amgelfare optimization models. As shown iRigure 3 below, they are useful for
purposes of adaptation analysis, as they can usguer Climate Model (CM) and use climate
parameters to estimate, via a "damage functior@',stitio-economic impacts of climate change. In
addition, they may allow for speculative valuebéoassigned to non-market "goods".

Climate model
emissions — concentration — temperature

Optimization
Abatement Damage process
function function
controlled temperature Maximize present value
emissions of future utility by setting
1 ’ choice variables:
reduced

output and net output e investment rate

abatement i ; e emissions control rate
Economic growth model

labour, capital, technology — output and

consumption — uncontrolled emissions

Figure 3. Schematic representation of a welfare optimizing IM?".

At this stage of development, IAMs could still affgeneral insights as to the reaction of the AralgiBh's economies
to the projected regional impacts of climate chamdgeally, it is the simpler welfare optimizatioAM that would be best
suited for purposes of climate change adaptatichenArab region. However, two main issues neebet&ept in mind
before the actual implementation of IAMs:

1. Care must be taken, however, to ensure that thesigd is well documented, to clarify the approxiiowes
made. There are fundamental challenges that IAM® @ contend with in the economic valuation of the
effects of climate change. This is vital to endina the conclusions reached by the IAM properfgrim the
adaptation strategy.

2. Yet, as of 2015, there were no implementation eédrated Assessment Models (IAMs) in the regiorn tha
could provide detailed analysis of economic impduised on the climate change impacts generated by

9 Stanton et al., 2009, p.167.
2 Adapted from Stanton et al., 2009, Figure 1, p.168
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Regional Climate Modeling (RCM) such as RICCAR. Theegrated Vulnerability Assessment proposed by
RICCAR may be the most applicable at this stage.

b Limitations of I ntegrated Assessment Models (IAMSs)

The differences among IAMs can have significantseguences, as it leads some to reach conclusiansahtradict
scientific literature, while others appear to irgjtly ignore some key imbalancésThe differences in model design and
computations can lead to significant estimatesiéneiconomic costs of climate change, as dramatiwoae shown by the
studies carried out by Nordhaus and Stern whiclsane

The main reason is that the implementation of |1AhS to contend with significant fundamental chajenin the
economic valuation of the effects of climate chaniges challenge is related to (1) the difficultyassociating real costs
to the variety of impacts; (2) applying the apprata "discount rate"; or (3) properly understanding correct functional
forms for some of the key relationships.

1. It is not always evident howeal costscan be associated to the climate change impaudeet, There are
impacts of climate change that affect activitiesvimich there are no established markets or for wthere is
no established pricing mechanism.

a. Since they cannot be measured by market pricegwvmnues, it is extremely difficult to obtain a
reasonable measure for those impacts. They aftett sectors are changes to the type of economic
activity, effects human health linked to the vagyspread of infectious diseases, or ecosystemdosse
and decrease in biodiversity.

b. This is relevant for developing countries, wherehsmon-market impacts are estimated to have a
significant negative effect Those impacts may contribute substantially tottial costs of climate
change, as shown by studies that have includethhiegpacts’.

a. Even when there are methodologies to estimate ,dbsie may be an additional problem caused by
the lack of economic data, particularly in devetapicountries, and especially since many socio-
economic parameters may not be uniformly distridubeer a country's territory. This is further
compounded by the inability to:

i. Estimate the future level of adaptive capacityit &sll affect the future cost of climate change
impacts;

ii. Forecast the evolution of Socio-Economic trendé wefation to climate change.

2. There way IAMs apply aiscount rate remains another point on which there is little emgnent in the
literature. This has significant consequencesdiffetent rates will yield wildly different estimas of" such
important parameters as "the social cost of carémed the optimal amount of abatement that any IAM
generates". It is such differences that explaigdhr the large discrepancies "regarding optimalterbhant”
between two of the most cited IAM based analydes,résearch by Nordhaus and Stemhich resulted in
difference in results and widely divergent poliegommendatioris

3. Much research still needs to be done to establi&h dorrectfunctional forms for some of the key
relationships between parameters that describeawiand socio-economic systems.

a. An example is the "damage function" that relateaperature variations to either Gross Domestic
Product (GDP) or its growth rate. Since "theredgheory and no data that we can draw from" to back
up this relationship, it remains a concept over clvhi'we know virtually nothing”, and 1AM

%2 Stanton et al., 2009.

*% Smith et al., 2001. p 942.

24 Confalonieri, 2007. p 415.

*® Nordhaus, 2008; Stern, 2007.
%% Pindyck, 2015, p.1.
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developers appear to "simply make up arbitrary tional forms and corresponding parameter

valueg™.

b. This inaccuracy is compounded by the fact thaptiobability distributions of various socio-economic
parameters remain still poorly understood. This necagate significant variability as "different
distributions — even if they all have the same maaah variance — can yield very different results fo
expected outcomé&$, and thus for policy recommendations.

c. Some models "incorporate simplified representatioiihe climate system, ecosystems, and in some
cases, climate impacts"”, which then need to bebleaéd against more complex climate and impact
model$™. This may be a source of additional uncertaiagyit creates its own set of approximations.

(Box 4) The Discount Rate
Climate change is a cross-generational issuepgiite emissions of past generations have cotgdha today's
climate change, today's mitigation actions willeaffthe welfare of future generations. The necgsaaestments
will therefore depend the relative value mesent benefits(money today) ovefuture costs (money in the
future).

e A low discount rate (0.1%) is chosen by those who consider that gafalsic climate change may
drastically affect future generations, and may deed to the downfall of civilization, as it haspipened
many times in the past.

» However, the needs of today's development leadr®ttte prefer ahigher discount rate (3%), and
consider that catastrophic climate change is &5 li&ely to cause the downfall of advanced ciailians
who can develop the technologies necessary to orexduture challenges.

The heart of the debate remains an inherently @thiclgment about comparing the well-being of difa
generations; today's and those alive in a 100 years

In the development of IAMs, those diverse challenge met in a variety of ways, which results idiersity of
models that often lack transparency. For the lamg this has to be addressed to ensure a gredegration and
standardization of. However, it remains difficuit establishing "agreed upon standards for how torcgezh and
implement integrated assessment”. This difficulyekacerbated by a "systemic challenge that hineéestive and
meaningful inter-office or inter-Agency collaboi@tl'. Such "Stove-Piping" please use different wagdiere? results in
a system in which the data is often presented witipooper context, and analyzed differently by sgemed research
groups who find it hard to easily share or commaitgdnformatiory.

7 Economic Implications of Extreme Events

Extreme weather events can have severe econonse@oences. The effect of extreme weather eventsoéineon the
short term, when damages occur and have to beredpand on the medium to long term, if the impaaeuntry cannot
recover from them.

Natural disasters are known to have significantneatic impacts in theshort term, particularly on developing
countries. In the period between 1990 and 200@Gstkss caused damage representing between 2% &hdbflan
exposed country’s annual GDP. However, the dalesis clear regarding theng term effect of disasters on developing
countries. The main reasons is confusion betwetrrag weather events and other types of disasters.

1. While disasters such as earthquakes are cataclyfimig are also infrequent, and "frequently sucedeoly
higher growth rates". In many cases, they are figptgary disruption of the development process" with
long-term impacts.

*" pindyck, 2015, p.2.

*% pindyck, 2015, p.5.

9 Moss et al., 2010, p 750.

* EPA: http://www.epa.gov/sustainability/analyticeégrated-assessment.htm
*EG, 2007, p. 5.
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2. This is not the case of the extreme weather evidatsresult from climate change. The forecastedeex
events that are more protracted, or persistent.

a. Protracted and persistent extreme events suchcagitts can last over multi-year periods, and can
have lasting impacts;

b. Extreme events can also be shorter lived, but tiregcwith increased frequency, such as heatwaves,
storm surges, flash floods.

In those cases, there are many ways in which egterants can negatively affect economic development

1. The stock of physical capital and human resourcag no longer be present after the onset of theeedr
event:

a. This is the case of Syria's northeastern regionclwivas hardest hit by the 2006-2011 drought, when
the country experience the worst such extreme ewerdl0 years. By 2009, three years into the
protracted drought, 300,000 families were negativaffected as farmers and herders lost their
livelihoods”. The majority of those families had little choibet to permanently leave the area;
between 1.25 Million and 1.5 Million people andet in the eastern part of the couritrDue to
this loss of physical capital and human resoursg£008, the agricultural share of GDP in Syria fel
to 17%, down from 25% in 2003.

2. The increased frequency of extreme events willriouie to an atmosphere of uncertainty that witlcdurage
any available private capital. Public funding wostduggle to make up the shortfall:

a. The extreme event would have caused a reallocatioiunds from other planned investment. In
addition, the increase in public spending could fEahigher fiscal deficits and cause inflation.

b. In cases when repair or recovery is funded bythid,aid may not be entirely additional. Donorsdten
to advance commitments within existing multiyeaumoy programs and budget envelopes. As a
result, the amount of aid provided following thetural disaster is diverted from development aid
flows.

3. Extreme climate events may also increase the figlowflict, particularly in countries where livebbds are
heavily dependent on agricultural activity are varhble to extreme climate events. As those countrie
experience a negative growth shock as a resulhefeixtreme event, the likelihood of conflict theaye
following its onset would increase significaritly

CLIMATE FINANCE

The technologies needed for climate change adaptatie diverse, and their costs significant. Th@Q2O0NFCCC
"Expert Group on Technology Transfer" identifiecbl&laptation technologies and 147 mitigation teldmes that were
needed for developing countries. At the global llegesector-by-sector analysis carried out by ttNFOCC estimated
that implementation of those various technologesallaptation needs alone would amount to be at irdahe range of
USD 49 to 171 Billion a yedt. However, it should be noted that this study esetisome key economic sectors (mining,
manufacturing, energy, retail, finance, and toujjsamd did not account for the cost to protectirev@cosystems, which
may alone amount to USD 65-300 Billion a yéardding all these cost suggests that adaptatisiscmay reach
USD380 Million a year at least?

Regardless of the exact amount, no single fundiraneel can easily deal with such large amounts,candr such
diverse needs. For this reason, a variety of fundhmnnels are needed. In principle, adaptatiatinmate change would

¥ EAO, 20009.

* RN, 2009.

3 Miguel et al., 2004.
% UNFccc, 2007,

* Parry et al., 2009.
37 Montes, 2013.
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depend on specific financing that transfers theessary funds to the ones who need it most. Thanéimg reflects the
fact that the current change is related to the dative effect of human activities, most of whichcaored in developed
countries. Developing countries are now faced \aitthual burden; while they need to grow their ecarsmwhile at the
same time adapting to climate change.

The principles and criteria of climate finance muiae this. In principle, this financing would havbkree
characteristics: (1) a structure to transfer admptafunds from developed countries to developimgirtries, (2) a
distinction from conventional Official Developmefssistance (ODA), (3) a focus on both sustainakeletbpment and

adaptation.

However, in practice, the global finance architeetis not completely structured on this basis. fdoeis is more on
financing "clean development" (mitigation), witHesser focus on funding other adaptation actiomgs & particularly
the case in the Arab Region.

8 Principles and Criteria of Climate Finance

For the Arab region, the source of such "ClimateaRce" would be support mechanisms and financthtainhelp
countries implement strategies specifically tardedé climate change adaptation, with eventual miitign co-benefits.
This funding has therefore a dual focus:

1. Adaptation, through projects that support polidesdeal with the negative impacts of climate change
economic development and thus promote "climatdiees! growth

2. Mitigation, through:

a. Either actions and projects that promote Clean D@weent, without additional economic burden
compared to traditional schemes.

b. Or projects that promote adaptation and economieldpment, and have co-benefits of mitigation,
through the implementation of appropriate low carbechnologies;

Formally, the UN Framework Convention on Climatea@he (UNFCCC) has provisions to provide for finagcsuch
needs. Some of the key principles relevant to ithential interaction between developing and dewedopountries were
further clarified during the Kyoto Protocol and léal-up agreements and decisions by the ConferefdheoParties
(COP).

1. Article 4.3 commits developed countries to prowvialeding for "agreed full incremental costs" of at#jon to

climate change in developing countries, in a watoansure "adequacy and predictability in the fafvfunds
and the importance of appropriate burden sharingngnthe developed country Parties".

a. The convention also specifies that funding showdd'tew and additional”; provided in addition to
existing target for 0.7% of Gross National Incon@&N() of the Official Development Assistance
(ODA) by developed countries. This is necessargrsure that finance is not diverted from funding
for development needs.

(1) In practice, however, there is yet no agreemeninaicators that could help distinguish
between ODA and non-ODA national contributions.

(2) This lack of clarirty has real financial implicati®, as shown by data on disasters in
developing countries over the period 1987-2003hbse cases, donor aid "covered less than
10 per cent of the financing" needed, and "was igdliyeused for emergency relief and not
reconstructior™.

b. The predictability of funding is necessary to emsarsustained flow of climate finance from year to
year, to allow developing countries to develop adég investment program planning. The funding
period is estimated to be about 3 to 5 yearsnimWwith medium-term funding cycles.

8 Montes, 2013, p.4
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2. Article 2 commits the parties to take climate attithe basis of equity and in accordance with ti@@mmon
But Differentiated Responsibilities and Respectiapabilities” (CBDRRC). This principle has two asfse
the "Polluter Pays" principle and the concept oéspective Capabilities”.

a. The "Polluter Pays" principle is relevant to climdinance because it would imply that Climate
Finance to be distinctly different from aid flowshis concept relates to the fact that the current
change in climate is due to the cumulative efféd&HG emissions, most of which have been done in
developed countries. This principle serves as aatve guidance to determine the level of climate
finance contributions of individual polluting couies. In practice, two aspects still need to be
clarified:

(1) The baseline year, as this will define how to ideltnistorical cumulative emissions;
(2) The effect of current emissions.

b. The concept of "Respective Capabilities" suggdsas tontributions should relate to a measure of
national wealth, taking into account the right tistainable development referred to Article 3.4haf t
convention. However, there is yet no agreement dwether this should be correlated with a
sustainable and universally accepted living stathfiar each of its citizens, or what the baselinarye
for this would be for this.

3. Actual funding disbursement is guided by some k&yciples to ensure that the funds are used effelgtiand
efficiently, and benefit those most in need. Fuistharsement mechanisms should ensure (1) subsydzami
national/local ownership, and that the actual spends done in a (2) precautionary manner and (3)
appropriately:

a. The requirement for subsidiarity and national/locainership is to ensure that (1) funding priorities
are decided in coordination with the "target audé&nto ensure no "donor define" agenda is set, and
(2) actual disbursements meet actual adaptatiomdgpg needs.

b. A precautionary approach is needed because polaiera need to undertake adaptation actions in a
context where the scientific knowledge is stillfative. Because of the importance to act fast, they
often cannot wait to make sure all the scientififloimation is settled. For this reason, they sidéed
to ensure that the funded adaptation action fagtises no harm”.

c. Appropriate climate funding is one that does naicpl extra burdens on recipient countries. Funded
adaptation actions need to be compatible with natistrategies and with the long-term objectives of
sustainable development.

In the run up to the Paris COP meeting of Decer@béb, there was still no full agreement about tleeige meaning

of these principles, and how to implement them. [é/tfiose principles serve collectively as a normeatjuidance, there
is still no coherent framework for new defining flimg mechanisms and commitments. It is hoped thypiog debate
and discussions on those principles will help leathe new universal legally binding global climatgreement.

Table 3. SOME PRINCIPLES ANDCRITERIA FORCLIMATE CHANGE FUNDING FORADAPTATION®
Funding Phase Principle Criteria
Transgpzarency Public and timely disclosure of (1) financial cdabtitions by individual countries,
. international organizations, and agencies, (2) t@inposition and sources
Accountability
Polluter Pays Financial contributions correlatehvatimulative emissions.
Mobilization Financial contributions are correlated with (exig)i national wealth and the right to

Respective Capability both (future) sustainable development and univirsatcepted minimum living
standards for citizens.
Additionality Funds to be provided in addition tisting national ODA commitments.
Predictability Funding is known and secure overutiayear, medium-term cycle

* Adapted from Schalatek and Bird, 2014.
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Availability of accurate and timely information oa (1) mechanism’s funding

Transparency structure, (2) its financial data, (3) the struetof its board, (4) identity of its board
Administration & members, (5) a description of its decision makimgcpss, (6) the actual funding
& Accountability decisions, (7) disbursements made, (8) the impl¢atien results achieved, (9) as
Governance well as redress mechanism or processes and theoroas.
Equitable Ensuring that member countries’ board seats are degendent on financial
Representation contributions, and inclusion of relevant stakehdde
Transparency Disclosure of funding decisions according to puplidisclosed funding criteria and
& guidelines and the disbursements made; duty totoroand evaluate implementation
Accountability of funding; existence of a redress mechanism ccqs®.
Subsidiarity Funding decisions to be made by taking into accbotit (1) National strategies and
& (2) the knowledge and needs at the lowest possibte appropriate political and
Ownership institutional level
Precaution & Absence of scientific certainty should not delayifsdisbursement of funding when
Disbursement Timeliness required
& . The funding modality should not impose an additioparden or injustice on the
- Appropriateness -
Delivery recipient country
Climate finance investment decisions should notifiperil long-term sustainable
Do No Harm development objectives of a country, (2) contradational priorities and strategies,
or (3) violate basic human rights
Financing, technology and capacity building to badm available to the most
Direct Access & vulnerable countries internationally and populawaups within countries as directly
Vulnerability Focus as possible, ensuing that technology transfer inm with national priorities and
strategies.
9 The Global Climate Finance Architecture

The structure of global climate finance is stilbling. It remains hard to define and monitor, leatst because there
is yet no clearly agreed upon definition of whahsiitutes climate finance. As a result, the glotahate finance
architecture is becoming increasingly complex, witmds flowing through a multitude of channels; ({ormal
multilateral financing mechanisms both within andhaut the United Nations Framework Convention olm@&te
Change (UNFCCC); (2) bilateral channels; (3) nalafimate change funds in developing countfies

1. Formal multilateral financing mechanisms within thlFCCC. Such channels are not, in theory, contivibu
country-dominated, and thus afford developing coestgreater input in decision-making. Non-governtak
stakeholders are also often observers to fund ngetiand allowed varying degrees of active pasicin

opportunities.

a. The Global Environment Facility (GEF) was estaldi$lin 1991 as an operating entity of the financial
mechanism of the UNFCCC. It allocates resourceaamording to the effectiveness of the spending
on environmental outcomes, while still ensuringt takh developing countries have a share of the

funding.

(1) For the period 2015-2018, the GEF is expected ve kiSD 3 Billion for climate change.

(2) The GEF also administers two other funds; the LBasteloped Countries Fund (LDCF) and
the Special Climate Change Fund (SCCF), both oftlwhiupport national adaptation plan
development and their implementation, with a a t¢gueeiling for funding of USD 20

Million.

b. The Adaptation Fund (AF) is also linked to the UNKRT and has been operational since 2009.
Financed through a 2% levy on the sale of emissiedits from the Clean Development Mechanism
of the Kyoto Protocol, it has a total capitalizatiof USD 642 Million.

9 Nakhooda et al., 2014.
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c. The Green Climate Fund (GCF) agreed upon at the @ COP-17 in Durban is tasked with
funding climate-resilient and "low-carbon develomtien developing countries, and it is thus more
focused on mitigation than adaptation. It begafutm programmes and projects in late 2015, and has
USD 2.30 Billion. pledged to it to date.

2. Outside the UNFCCC framework, there is a substhwmtiume of climate finance. Such channels are more
likely to be contributor country-dominated. But yhstill afford developing countries some input iectsion-
making.

a. The Climate Investment Funds (CIFs) that financeogpammatic interventions” in developing
countries. Established in 2008 and administeredhegy World Bank in partnership with regional
development banks such as the African DevelopmeamkBAfDB), the Asian Development Bank
(ADB), the European Bank for Reconstruction and éepment (EBRD), and the Inter-American
Development Bank (IDB). By 2015, the CIFs had altptedge of USD 7.52 billion, including:

(1) The USD 5.2 billion Clean Technology Fund;
(2) The USD 1.16 Billion Pilot Program for Climate Resice (PPCR);
(3) The USD 0.6 Billion Forest Investment Program (FIP)

(4) And the USD 0.5 billion Scaling-Up Renewable EneRyggram for Low Income Countries
(SREP)

b. Multilateral Development Banks (MDBs) such as therl Bank play a prominent role in delivering
multilateral climate finance, as many have incogped climate change considerations into their
lending programs. Most MDBs now administrate cliendinance initiatives with a regional or
thematic scope:

(1) The World Bank’s carbon finance unit has estabtistiie Forest Carbon Partnership Facility
(FCPF) related to the REDD+ effort.

(2) The African Development Bank administers the CoBgsin Forest Fund (CBFF)

(3) The European Investment Bank administers the EWalBnergy Efficiency and Renewable
Energy Fund (GEEREF), as well as the Africa Clim@bange Fund (ACCF)

3. Bilateral channels are effectively contributor coywdominated structures. Many were set-up by sdver
developed countries that either (1) have estaldigtienate finance initiatives, or (2) are channglolimate
finance through their existing bilateral developm&ssistance institutions.

a. In 2014, it is estimated that USD 12 billion wasedied through bilateral finance institutiéns

Climate Finance Commitments in Global Negotiations

Climate finance is significantly referred to in thero draft Outcome Document of the 2016
ECOSOC Forum on Financing for Development Followd&iBdF), representing one
dedicated paragraph out of a 17 paragraph statement

~Dm<®sOT

The draft welcomes the Paris Agreement on Climd@nge adopted in December 2015 gnd
reiterates the developed countries’ intention tdoifime US$ 100 billion per year until 2025,
following the coming into force of the Paris Agreamh The forum also welcomed the
decision taken on 6 November 2015 by the Boarti®f3reen Climate Fund to approve 8
projects worth $624 million for climate financing developing countries.

w - >~

“L Buchner et al., 2014.
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is hard to ascertain for sure, as these channetslimaited transparency and consistency, as thigy re
on self-classifying and self-reporting by donor itries of what constitutes climate-relevant finahci
flows.

b. It appears that most of those channels tend tosfaware on climate change mitigation in developing
countries rather than adaptation. An example idah#ity Nationally Appropriate Mitigation Actions
(NAMAS) in developing countries, contributed to lbgth the UK and Germany.

c. The main channels are: Germany’s International @@minitiative; The UK’s International Climate
Fund; Norway’s International Forest Climate Initiat Australia's International Forest Carbon
Initiative** (IFCI). Japan's Fast Track Finance (FSF) initais/also active in the area. However, it is
not strictly a Climate Fund as its funds, whilegeted for both adaptation and mitigation activitee®
channeled as part of its ODA.

4. National climate change funds have been establighe@veloping countries to receive climate finaacel
channel it to fund projects. Those funds have sires of governance, and modes of operation, anddtifer
in their assigned strategic objective, and in sa@ases, the United Nations Development Program (UNDP
have been asked to act as administrator. Thoses feimghnel climate finance through a variety of nsefnom
grants and concessional loans, to guarantees awvatepequity, but there is little available data their
activity.

Table 4. MAJORMULTILATERAL FUNDS AND INITIATIVES®®

Fund Name and Description

AF Adaptation Fund (GEF acts as secretariat and WBiatee)

ACCF Africa Climate Change Fund

ASAP Adaptation for Smallholder Agriculture Programme

CBFF Congo Basin Forest Fund (hosted by AfDB)

CDM Clean Development Mechanism (implemented undeKyfzto Protocol)

CIF Climate Investment Funds (implemented through WBBAADB, EBRD, and IADB)

CTF Clean Technology Fund (implemented through WB, ABEDB, EBRD, and |IADB)

FCPF Forest Carbon Partnership Facility

FIP Forest Investment Program (implemented through YABB, AfDB, EBRD, and IADB)

GCCA Global Climate Change Alliance

GCF Green Climate Fund

GEF Global Environment Facility

GEEREF Global Energy Efficiency and Renewable Energy F{nasted by EIB)

Jl Joint Implementation (implemented under the Kyatot&col)

LDCF Least Developed Countries Fund (hosted by the GEF)

PMR Partnership for Market Readiness

PPCR Pilot Program on Climate Resilience (implementedualgh World Bank, ADB, AfDB, EBRD, and IADB)

SCCF Special Climate Change Fund (hosted by the GEF)

SCF Strategic Climate Fund (implemented through WB, ABEDB, EBRD, and IADB)

SREP  Scaling Up Renewable Energy Program (implementexigh WB, ADB, AfDB, EBRD, and IADB)

UNREDD United Nations Collaborative Programme on Redué&ingssions from Deforestation and Forest Degradation

The formal architecture of global climate finansan Figure 4 below. It details the flows from contributountries

through both formal multilateral Financing mechamss(both within and without the UNFCCC) and bilatexhannels. It

2 Terminated in 2012.
- Adapted from; Nakhooda et al., 2014.
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is through those channels that funds would reactpient countries, either directly or through fotnmational climate
change funds in developing countries.

Contributor Countries

Bilateral Institutions

Dedicated climate financs
funds and initiatives
monitored on CFU

Implementing

Australia

L |

agencies

Dedicated climate
finance funds and
initiatives not yet
manitored on CFU

The GIFs are
administered by
the World Bank

GEF serves as
secretariat for all
the non-market
UNFCCG funds
except the GCF

NOTE:

The schematic is
indicative and does
not capture all
climate finance
funds and initiatives

Recipient Countries
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Figure 4.  The Architecture of Global Climate Finance”

It should be noted that, of all those channelsnti¢ilateral financing mechanisms appear to bentlest transparent.
There is little detailed information on bilateraltiatives, and most of it comes from "self repagti of donor countries. In
general, because of both the multitude of fundingnoels and the lack of agreement on a definitfomhat constitutes
climate finance, the current system has two mdjortsomings:

1.

One cannot effectively Monitor, Report, and VeliRV) climate finance, and ensure that the fundsiesed
effectively and equitably, and thus robust repgri;isought;

Fit is hard to ensure that the funding is actuatipw and additional" to traditional overseas doassistance
(ODA) grants and projects, as specified by the eation.

The Paris Agreement adopted at UNFCCC COP-21 ireidber 2015 spells out additional provisions forueing)
access to climate finance for small island statesleast developed countries. In doing so, it atsdes provisions for
countries to pursue measures in line with theifonal capacities and priorities, with due consitlerapaid to their
economic development. Arab States can draw uposetimeeasures when submitting their Nationally Deiteeth
Contributions (NDCs), which include both mitigatiand adaptation commitments and goals to achietieeatountry-

context of the temperature goal referred to indetR.” (Article 7.1)

Each Party should,
-] communication, which may include its priorities, implementatiamd support needs, plans afpd
44 pd actions. without creatina anv additional burdendevdonina countrv Partie (Article 7.10

level.
Excepts on Adaptation from the Paris Agreement
“Parties hereby establish ttgdobal goal on adaptation of enhancing adaptive cagity,
strengthening resilience and reducing vulnerability to climate change with a view to
contributing to sustainable development and engudnd adequate adaptation response in |the

as appropriate, submit and epda¢riodically an adaptation
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[ VULNERABILITY OUTLOOK OF THE ARAB REGION

(Still under development)
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Il ADAPTATION TO CLIMATE CHANGE

Adaptation refers to enabling policies, strategadions, and processes that allow a country domegp cope with,
manage, and adjust to changing climatic conditions.

There are two considerations for the adaptatiososfoeconomic systems to climate change; the ty@elaptation,
and the technology for adaptation.

First, the type of adaptation can be either (1ftiea or autonomous, occurring after the impactglhate change
have become evident, or (2) anticipatory, takingcel before they are apparefialle 5 below). The majority of
adaptation measures tend to occur spontaneoushgtase and society adjust to changing conditiGtesnned adaptation
measures can be undertaken whenever there is $ecreavareness that conditions are changing, ame #ne reliable
forecasts of the changes.

Table 5. TYPES OFADAPTATION STRATEGIES
Anticipatory Adaptation Reactive Adaptation
= & + Changes in Growth;
2 2 . Eposy_stem Change;
Z0 «  Migration.
= 2 Public Sector e Insurance; « Change in Business/Farm Practice;
£ % * Reconstruction; * New Insurance Premiums;
> . .
IR * Redesign * New Equipment Purchases.
Private Sector » Early Warning Systems; » Disaster Compensation;
* Codes, Standards;  Enforcement of Rules, Codes;
* Incentives relative to Adaptation. » Emergency Reconstruction.

Second, the technologies for adaptation can besre{th) soft, or (2) hard. Soft technologies aresthdased on
technical knowledge and skills, such as insuraoa® rotation and setback zones, as well as teahkimwledge about
adaptation techniques. Hard technologies are basquhysical tools and equipment, such as seavehlisight-resistant
seed varieties, and irrigation channels.

In the past, society has been able to get by tir@gonomous adaption. This is not a sufficieniampainymore,
because of the complexity of modern societies hadektent of the climate change challenge. A bet&ion would be to
prioritize anticipatory adaptation, using a mixbatth hard or soft techniques such as (1) robustips] (2) technological
and structural measures; and (3) risk-sharing.

1. Technological and structural measures such asadsicrg the ability of infrastructure to resist imfzaof
climate change; Increasing the flexibility of vutable systems;

2. Robust policies to reduce stresses on vulneraltigalasystems and enhancing the adaptability of;
3. Risk-sharing that strives to reversing trends ithatease vulnerability.

All these approaches can be promoted and enhahomagh public awareness raising and preparedngstheBtime
of the 2007 AR4, there was a lot of awareness arpotigy makers of the need for adaptation, paréidylin developing
countries. Based on national communications subthitiy developing countries, it was estimated “thaty 2030,
between USD 28 Billion and USD 67 Billion would beeded to enable their adaptation efforts, equivateabout 0.2%
to 0.8% of global investment flows. Among the seetmnomic sectors, the submitted documents focusastly on

> UNFCCC, 2007.
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water resources, as well as agriculture and foedritg. It is therefore necessary that any climetté@nge adaptation
strategy have, at its core, Integrated Water Mamage [Table 6).

Table 6. MAIN ADAPTATION STRATEGIESPER SOCIO-ECONOMIC SECTOR'®
Anticipatory Adaptation Reactive Adaptation
Water resources «  Better use of recycled water * Protection of groundwater resources
» Conservation of catchment areas * Improved management/maintenance water supply
» Improved water management system systems
»  Water policy reform (pricing, irrigation policies) ¢ Protection of catchments
e Flood control, drought monitoring * Improved water supply
« Ground- and rainwater harvesting, desalinization
Agriculture and «  Development of tolerant/resistant crops »  Erosion control
food security « Research and development « Dams for irrigation
e Soil-water management » Fertilizer use and application
» Diversification/intensification of food/plantation ¢ Introducing new crops
crops » Soll fertility maintenance
» Policy measures (tax incentives, subsidies, free «  Planting and harvesting times
markets) - Different cultivars
 Early warning systems «  Education and outreach on soil/water

conservation and management

The adaptation approaches presented herEalile 6 above, are centered on anticipatory adaptaising both hard
and soft techniques determined based on the contépegrated Water Management and "Climate Prggfi

1. For the developing countries, the impact of climeb@enge on water resources appears to be an absenti
concern. Any adaptation strategy for the developworld therefore requires that climate issues be
mainstreamed into national water management polidys is best done through an Integrated Water
Management approach.

2. As part of a "Climate Proofifi§' strategy, adaptation is conceived to be intedratéo planning, to enhance
adaptation and ensure sustainable developmentiniégration is done as part of planning, not ortlyhe
national level, but also at "finer grained" subioaél and local level, as well as at the sectaatl. Such an
approach is very relevant for the Arab Countriekose arid to semi-arid environment makes themvery
vulnerable to climate change. This is especially thse since the impacts of climate change witjelgr
manifest themselves "as changes in the frequendycansequences of extreme events and inter-anndal a
similar variations, rather than as long-term treimdsverage conditiof¥'.

In any policy setting, the first step in any adéiptastrategy is to establish an adaptation teaget{@ 1). The team
can then focus on the key elements of the adaptatimtegy, by establishing the risks (Se@jorand the adaptation
matrix (SectiorkError! Reference source not found), including an investment plan for implementatadrithe strategy.

The adaptation team can the proceed to elaboratstthtegy appraised of the Integrated Water Manege (Section
Error! Reference source not found), and then following standardized evidence-basedstbn-support process to
implement an Climate Proofed adaptation framewa&(iBn Error! Reference source not found). Through this
process, policy makers can identify clear OptiansAction (OA). The implementation of a policy cren proceed, with
an integrated strategy for its implementation theludes provisions for monitoring and evaluation.

o Adapted from UNFCCC, 2007.

“"Glz, 2011, 2012.

S ADB, 2005, p.xxiv.
1
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WHAT CAN BE DONE: PREPARING FOR ADAPTATION

When society is confronted with the impacts of éienchange, it has to adapt and thus work limit @sylting
negative effects on its economic system. This peeslly important for the Arab Region, since tteg already feeling
the brunt of the effects of climatic change.

Because of the diversity of socio-economic systeffiscted by climate change, adaptation plans hav@ake into
account a variety of factors that reduce a sosietylnerability. Adaptation will therefore have &oldress both the
system's:

1. Exposure to climate change, by minimizing any ase@ehanges in socio-economic variables that aeetafl
by climatic impacts;

2. Sensitivity to climate change, by minimizing théatve change in those same socio-economic vasgable

Only then can a system have moderated potentialagasnof climate change, and therefore adaptedllydea
adaptation may also allow a system to take adventdgany new opportunities offered by climate clengowever,
determining this adaptive capacity is not limiteml abtaining forecasts from computer models. Indestkctive
adaptation requires a prioritization of resourcHsis is especially important in the Arab Region véheesources are
already limited.

The implementation of any adaptation framework éf@e requires an understanding of the parametaustlze
impacts involved, the risks associated with thend #the means of implementation, both in terms mdirfices and human
capacity.

1 Setting Up an Adaptation Team

The complexity of the climate challenge elicits pt@déion responses that are just as complex, andnalve a wide
and diverse group of stakeholders. This is why atyrbe recommended to develop an Adaptation Managefream
(AMT), a multi-stakeholder team to help better imopolicy making. The primary responsibility of tAMT would be to
understand, analyze and review the challenges gamgelimate change impacts and their associatetb-gxonomic
effects. This will serve to support the elaboratidrpolicy, and to determine protocols for folloys-actions as well as
monitoring and evaluation.

The AMT is actually structured as two teams; (1) a StratBganning Team whose focus is policy formulatiangd
(2) a Technical Team whose focus is the evaluatioimpacts and risks. Both teams are coordinatedrbydaptation
Coordinator.

1. The Strategic Planning Teamis focused on policy formulation. Its focus is réfere on broader
Sustainable Development issues, to ensure thattaAtilap policies are in line with National Priorisieand
that they take into account existing policies. Tieim also evaluates policy-specific risks.

2. The Technical Team assists the Strategic Planning Team by carryingtioe technical evaluation of
climate change impacts obtained by Computer Clinhddelels (CMs) and their related socio-economic
effects through Integrated Assessment Models (IAM$ey also identify specific risks associated with
those impacts, as well as the associated vulnéredil

3. The Adaptation Coordinator supports both the Strategic Planning Team andldahnical Team. The
coordinator assembles and coordinates the Techihaaain, and advises the Strategic Planning Team on
adaptation planning and policy.

2 Adaptation Risk M anagement

Risk is the result of the "Uncertainty of Outcomeé&termined as the product of the probability giveen event with
its impact, or cost. In the context of climate aj@na policy that takes into account risks woulldvalfor better
prioritization among events, since the magnitudthefnegative impacts would not be the only deteimgi parameter. An
assessment of risk is informed by the conduct ellaerability assessment to identify the hotspotd parameters
considered for risk analysis and management.
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A risk-based approach will thus provide policy Mekevith a wider focus that takes into account ndy ¢the impacts
of events, but also their probability of occurrentais is the best approach to policy making inoatext of climate
change, especially since "the ‘knowledge basehis domain is still ‘formative’, as “the knowablemains undetected

because of the assumptions that frame the questiorethods of analysi¥. From a perspective of policy making, Risks
have two aspects.

1. The first aspect is related to the effect of uraiaty on policy objectives, which has two aspeatél) Risk
to achieving objectives, and (2) the possibilityuafntended consequences:

a. Therisk to achieving objectivesis faced when policy, program or project failsathieve its intended
objective.

b. In some cases, there is a risk that policy, progsaproject will have amnintended consequence

2. The second aspect of risks results directly frompdots of climate change and their effects on socio-
economic systems can be categorised in eitherofypes:

a. Manageable Risks Those are cases where the probabilities of oenoer are known, or where the
impact is affordable. In this case, analysis t@als help water managers carry out the necessaty cos
benefit analysis and undertake the proper adaptateasures.

b. Unmanageable RisksThose are cases when, regardless of how lowrttteapility of occurrence is

estimated to be, the impact is unaffordable. Irs¢hoases, water managers need to develop proper
hedges

Those aspects are summarized able 7 below.

Table 7. THE TYPES OFRISK
Low Exposure/Affordable Impact High Exposure/Unafiordable Impact
- Adaptation High cost of Adaptation
Low Likelihood Affordable Risk Manageable Risk
. - Adaptation Adaptation may not be possible
High/Unknown Likelihood Potentially Expensive Risk Unaffordable Risk

Risks are difficult to readily identify. For thigason, one of the most reliable methods to idettibge risks is to
follow a standard process. Such a process is @htgpund a "group analysis" technique, an intedredol similar to the
Enterprise Risk Management (ERM) technique. Thehriggue focuses on identifying various risk factibrgt can add to
those associated with the socio-economic systerpadtaed by climate change, through a multistep pote:

1. Identifying existing adaptation options. This isi@ed on indentifying, in sequence the:
a. Risks to socio-economic systems due to climate gdampacts;
b. Causes of those risks,
c. Controls that are already in place to reduce #ailiood of the event or to minimize its impact.

2. Establish the "Risk Matrix", based on a ratingelikood, and consequence descriptors, as shoWwn A
this stage the Risk Rating Descriptors should beadly established, clarifying what is meant whbBna(
likelihood is Rare, Unlikely, Possible, Likely, dery likely, or (2) an impact that is Negligible,ihbr,
Moderate, Significant, or Severe.

3. Additional controls may be needed for risks that@ted as High or Extreme, in order to help redhee
to an acceptable level.

The risks can then be ranked and classified in taixnas shown irD below. Once those risks are classified, decision
making can then be better informed as it movempémenting the climate change adaptation framework

“9 ESCWA, 2009a..
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Table 8. RISK MATRIX: RISK RANKING.
Impact
Likelihood Negligible Minor Moderate Significant Severe
Rare Low Low Low/Medium Medium Medium
Unlikely Low Low/Medium Low/Medium Medium Medium/High
Possible Low Low/Medium Medium Medium/High Medium/High

Likely Low Low/Medium Medium Medium/High
Very likely Low/Medium Medium Medium/High

3 Integrated Water Resource Management (1WRM)

The Integrated Water Resource Management (IWRM)sidens collectively the cross-cutting goals of abci
economic and environmental sustainability, and mssthat water management decisions consider tpadiof each
sectoral use on the other sectors. This movesthesfaway from a sector-centric approach, and alkbw elaboration of
coherent, coordinated cross-sectoral policies. Sarctapproach makes IWRM a very useful tool for atienchange
adaptation. This is especially the case since tdirnhange raises issues and challenges that amtialg cross-sectoral.
The method has the following characteristics:

1. It depends on the shared adoption of key conceyptpanciples;

2. It follows an iterative approach in which decisimraking is shared among the various technical deyesuts
concerned and the relevant stakeholders;

3. The method cannot be partially implemented, as shbw cases where it failed to produce results. The
implementation should concern all the functiongvater resources management: Water allocation; fRoilu
control; Monitoring; Financial management; Floodl aitought management; Information management; Basin
planning; and Stakeholder participation.

a Key IWRM Concepts and Principles
IWRM is based on key concepts and principles. Tineet main concepts are:

1. Fresh water igritical to sustain life. It is a finite and vulnerable resource that noltyaessential to sustain
life, but also vital for the needs of developmemd ¢ghe protection of the environment.

a. The amount of freshwater available within any giwatershed is, on average, finite. The hydrological
cycle only renews a fixed quantity of water periger This quantity cannot be significantly incredise
by human actions without either (1) large expendguwf energy, as in desalination projects, or (2)
displacing the shortage to other watersheds, ass-basin transfers.

b. As aresource, water is both critical for life aag$ential for development. Yet water is also vidhkr
to the side-effects of human settlement and econatavelopment. For this reason, any effective
management of water resources needs to considkatahwater use as part of a continuum, in which
social and economic development with the proteabiomatural ecosystems.

2. Water isboth aneconomic goodand asocial good since it has an economic value for many of itsjgeting
uses.

a. When considering the vital need for life and thos Households, water is viewed aSeacial Good
This ensures that water allocation in those casdesigned with the aim to meeting the social gofls
equity, poverty alleviation and safeguarding hedthaddition, environmental security and protettio
are also considered,;
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b. For purposes of allocation among competing econaseittors, water is viewed as &sonomic
Good. Allocation and Investment decisions are then gdidy the relative economic value of
alternative water uses, and thus help formulateaaipast national development strategies.

3. Everyone is a stakeholdewhen it comes to water. This leads to a developmed management practice that
is based on a participatory approach, involvingcalicerned stakeholders in both information gatigeand
decision making; users in all sectors, plannerspatidy makers. The objective of this participatisrtio:

a. Emphasize involvement in decision-making at théiesdrstages, the level where it is most feasible t
bring in consultation and input from the wider gib%e sources of inputs;

b. Enhance increase transparency and accountabilityleicision-making, and thus ensure wider
acceptance and thus more successful projectsms tef scale, design, operation and maintenance;

Protect environmental resources and local culakles, while ensuring development needs are met;

Improve cost recovery, a key factor in generatiagenue and financing both water management
activities and investment projects.

b Overview of IWRM tools

The IWRM implementation begins by considering thattthe interactions with any specific watershededgned by
two types of systems:

1. The Biophysical system, define by all the biologiaad physical parameters of the water basin, fgh
climate, topography, land cover, surface water,rblpdyy, groundwater hydrology, soils, water qualityd
ecosystems;

2. The socio-economic system, defined by the stakenslthat need to store, allocate, regulate andedeli
water. The action of those stakeholders can beroehto the watershed, or extend beyond its boueslar

The IWRM implementation then involves managers freamous sectors and stakeholders from beyond éneow
professional and managerial realm to bring in assmutting perspective to water management. Rétiar being
centered on any given sector, the analysis focoses watershed, and relies on an enabling envirohofenstitutional
structures and management instruments. As showigure 5 below, the implementation then promokesdoordinated
development and management of water, land andedel@sources, and an iterative process that: ét)sswith an
assessment of water resources which then; (2) forenbasis of the establishment of policies aratesgiies. Then, (3) the
development of an IRWM implementation plan can therbased on those policies and strategies; andgd$ to actions
that are (5) monitored and its progress evaluated the course of the implementation.

Development Objectives

National
' Goals \

Monitoring and Water Resources
Evaluation of Issues Assessment
Progress IMPLEMENTATION

Enabling Environment
Institutional Structures
Management Instruments

Infrastructure Development
Actions of Water Resources

Implementation Policy/Strategy

N o

Implementation
Plan

Draft for Review (Monday, August 17, 2015) Page 34 /53



Developing the Capacities of the Arab Countries foClimate Change Adaptation - Chapter 2: Development

Figure 5. Stages in IWRM planning and implementation

¢ Importance of IWRM for adaptation to climate change

Water is the resource the most impacted by clinshenge. This is because the intensity of the hgpdroal cycle
within any watershed will be dramatically affectbg the forecasted changes in precipitation, temperaand the
expected increase in climate variability and tlegfrency and intensity of extreme weather events.

In this context, it is Integrated Water Resourcesnhbement (IWRM) that "provides an important frameto
achieve adaptation measures across socio-econemviconmental and administrative systéthdWRM can help wider
acceptance and implementation of climate changptation measures.

1. Climate change adaptation is dealt with stratetfiasfocus both on demand-side and supply-side:

a. Measures at thelemand sideinclude those that improve water-use efficiencytls as water
recycling, expanded use of economic incentivedltzwate water across economic sectors, while still
ensuring that the needs of social equity are met;

b. At the supply side investments could be targeted depending on trexdsted climate impact, be it
increases in storage capacity or changes in whgtragtion methods and patterns;

2. Adaptation should be carried out across multipletas, since most are water-dependent in one farm o
another. Indeed, water resource management oftemipdications on many other policy areas.

d Limitations of IWRM

When applied properly, the well established IWRMtmoelology can very appropriately complement climatange
adaptation efforts. However, the evidence from eysvand regional assessments carried out by thédVBank*
suggests that the implementation of IWRM has natagé been effective at addressing the challengadaptation to
climate change, especially in cases where:

1. The implementation has been piecemeal, with priesipeing selectively adopted and applied.

a. There is a need for greater harmonization acrassviiter sector, to ensure a wider implementation of
IWRM. By definition, an integrated approach to watenagement, cannot be carried out by the water
agency alone. It requires the involvement of allexalependent sectors.

2. Environmental considerations have not traditionkifliged with decisions about water allocation.

a. Water-sector policies should be supported by enwiiental assessments that show "the linkages
between environmental health, human health, andonim growtﬁz". This is done in coordination
among concerned agencies to ensure that ther@adeiplicate requirements and procedures;

b. In this respect, the implementation of IWRM remaslew at the regional and local levels in
developing countries, and remains to be formaliredeveloped countries. In developed countries,
few nations have, like Germany, adopted a formatpof environmental management.

3. Stakeholders are not well appraised of the impafotiimate change and their extent.

a. Public involvement in water management is essergaticularly the involvement of professional and
public drivers. This is done in an environment gia@motes greater inclusion of local stakeholders i
decisions through public disclosure and activeigiggtion.

b. The involvement of a third party can often helpilfete and overcome initial skepticism. This is
especially necessary in cases where developmenethaater to be shared across watersheds.

°% Bates et al., 2008, p. 6.
°" The World Bank, 2007-b.
* The World Bank, 2007-b, p. 67.
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The ultimate success of IWRM implementation recgiee long-term commitment. It will take years to see
measurable impact on water sector reforms. Mangsiments will also be needed over the course cktlears, to help
a basin move from a sector-based approach to egrated approach that is best suited for climaa@gl adaptation.

4 Mapping Existing Climate Funding

The Arab region has many pressing adaptation nigette sectors of water, energy, food security walihoods,
health, as well as general infrastructure and husedttements. However, the climate funds activhenArab region are

far more focused on mitigation than on adaptatibrough a few power generation projects. As a tesubst adaptation
funding in the Arab region is local.

a Climate Funds: Largely Focus on Mitigation
As of 2014, there were 12 funds active in the ARalgion; 11 multilateral funds and 1 bilateral fiidble 9 below).

1. Of the 11 Multilateral funds, the largest contribus come from the Clean Technology Fund (CTF), and
concentrated on a small number of large projectthenform of loans or concessional loans in a féw o
countries. The CTF has approved a total of USD M2kon for 5 projects in Morocco and Egypt, mosthg
concessional loans. In addition, the CTF's PilaigPam for Climate Resilience (PPCR) has approve® US
20.50 Million for 2 projects.

2. The bilateral fund active in the region is Germarigiternational Climate Initiative, which has apged USD
32.46 Million for 7 projects.

Table 9. MULTILATERAL FUNDSACTIVE IN THE ARAB REGION*®
Fund Amount Approved Number of
(USD Million) Projects
Adaptation for Smallholder Agriculture ProgrammeSiP) 18.00 3
Adaptation Fund (AF) 19.42 3
Clean Technology Fund (CTF) 725.00 5
Global Environment Facility-Strategic Priority ordéptation (GEF-SPA) 55.04 1
Global Environment Facility - 2006 -2010 Fundingibe (GEF4) 4.62 16
Global Environment Facility - 2011 — 2014 FundireyiBd (GEF5) 33.85 13
Global Climate Change Alliance (GCCA 4.05 1
Least Developed Countries Fund (LDCF) 34.56 8
MDG Achievement Fund (MGF-F) 8.00 2
CTF Pilot Program for Climate Resilience (PPCR) 20.50 2
Special Climate Change Fund (SCCF) 38.01 7

By 2014, it appears that 68 projects were fundedaftotal of USD 993 million, 84% of which were fontigation
activities. Most of the funding was in the formlo&ns or concessional loans (USD 723 Million). Bggpd Morocco
have been granted concessional loans for large-swald and Concentrated Solar Power (CS®hich represent the
largest share of the total approved climate finaSceh loans constitute, by far, the largest sbaf@imate Finance, and
are targeted for mitigation projects in those coast

b National Funds: Support Focus on Adaptation

By 2015, most of the adaptation funding in the ARdmion has been largely local, with very littl@afvement from
global climate funds. Because of the impacts ohate change on water scarcity, much of the adaptaffort in the
Arab has been focused on the water sector.

>3 Adapted from Barnard et al., 2014.
> Barnard et al., 2014.
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In the water sector, the available funding has heeusing on the key needs highlighted in Seckoror! Reference
source not found; (1) enhancing people's access to water and sanit$2) ensuring a secure water supply. Lessdund
are directly being invested in (3) maintaining fivetection of vital ecosystems. The Islamic Deveiept Bank (IDB)
estimates that the water sector alone will reqaire@stimated USD 200 Billion over 10 year acrosségion just to meet
growing demand.

1. Significant investments were made for enhancingle®access to water and sanitation.

a. Some Arab countries are expanding the waste calieeind water treatment, while others have yet to
find the necessary funds. In Saudi Arabia, USD 4lioB are planned, to be spent on water
distribution (38%), as well as sewage collection and wateniesdt(62%).

2. The need to secure the water supply will requigaificant efforts to help ensure the Arab Regioresioot
continue to overuse its renewable water resoulceaddition to better management practices, investm
will be needed to enhanced water treatment, imgravieastructure, and increased supply

a. Most of the necessary investment in infrastructsifecused on a key aspect of adaptation in themwat
sector; the need to expand water storage and cangeynetworks to help smooth out variations in
water availability.

b. In the Gulf, domestic water supply is expectedxpaad five-fold by 2025 under heavy investments
in desalination. By 2020, new funding for desalioratplants will be installed in Saudi Arabia (USD
56 Billion), Kuwait (USD 7 Billion needed by 202&hd the United Arab Emirates (USD 10 Billion).

In general, mosfrab countries will struggle to make the necessary investmertseory, mosfunding sources to those
countries are financed through grants, loans frotereal public donors, or private sources throughld2Operate
Transfer (BOT) projects. However, in practice, #mounts required are too high for many Arab coasttd fund by
themselves. As an example, Jordan’s water stratafigd for investing USD 8.24 Billion over the 20R022 period,
corresponding to more than 160% of its 2013 oGixP.

Without climate financing, the adaptation efforfsfmab countries are likely to be limited in scoBetween 2000 and
2010, when the water sector represented 20% to @0government expenditures in Algeria, Egypt andnéa, the
average level of investment in the region varievben 1.7% and 3.6% of GDP. In comparison, medtiegchallenge of
climate change would require sustained investmetité water sector estimated at about 4.5% of GDP

WHAT NEEDSTO BE DONE: CLIMATE PROOFING

The Climate Proofing approach is an integral paradaptation that takes place, within the natidesél, at three
"lower" levels; (1) at the local level where comntigs strive to respond to the impacts of climatarme, (2) at the
sectoral level, and (3) at the national level ofiggoand planning. National adaptation strateglesréfore need to be
elaborate to account for both specific nationaitibns and local needs.

The methodology is based on a determination of atgpdoth bio-physical of climate change and tlassociated
socio-economic costs. While it integrates risk ngamaent, it is not limited to an evaluation of riskat it also evaluates
any opportunities that may come as a result ofaténchange. In this manner, it allows policy makenslan while giving
due considerations to the implications of environtakchange.

Climate Proofing is divided into three phases:

1. Identification of the appropriate level. The intagon of climate change adaptation into planningy ma
occur at different levels; (1) national, (2) seatp(3) local; and (4) project.

°> UNDP-RBAS, 2013.
°% UNDP-RBAS, 2013.
> Fay and Yepes, 2003.
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2. ldentification of entry points. Integrating climatbange adaptation at different levels impliesribed to
identify appropriate entry points along the projecpolicy cycle. These entry points enable clirratated
action to be incorporated into planning even i§tiad not originally been envisaged.

3. Applying a climate lens. The application of a climdens requires investigation of the extent tockta
measure might be affected by climate change impdltse impacts are considered in the planning,
adaptation is required to address climate challeage opportunities.

The climate proofing methodology is implementedoiibur steps; (1) Scope and Preparation; (2) Amalgsd
Assessment; (3) Options for Action; and (4) Intéigra At each step in this framework process, important to ensure
the involvement Adaptation Management Team, andstertain whether it has the appropriate indivislusdchnical
capabilities and resources.

5 Step 1. Scope and Preparation

The Preparation phase consists of all the prelinpimaork necessary to ensure that key risks and oppities are
identified at earliest possible moment, in linehwiNational Needs and Sustainable Development ObgsctThis phase
aims to ask four questions:

* \What are the current strategies, policies and programs for climate change adaptation?

* \What is the effect of current policies and programs on key ecosystem services and socio-economic sectors?
How is this affecting national priorities and sustainable devel opment?

* What is the expected effect of climate change impacts on those relevant socio economic sectors? How is will
this affect national priorities and sustainable devel opment?

» Given the desired adaptation outcome, what is the scope of the current assessment?

a Process

This phase is both technical and financial in rgtand it is divided in two broad phases; (1) ation, and (2)
preparation.

First, the objective of thmitiation phase is to ensure that the climate proofing methodoleggpplicable in the case
considered. This is because, while climate chasgedieed a cross-cutting issue, it does not neclysatiect all plans. It
is therefore necessary to ensure that the Climatefilg methodology is applicable for the contertlar consideration
(Table 10).

Table 10. KEY QUESTIONS®.

Key Questions Example

Do climatic trends, such as increasing temperataresea level Low impact
rise, potentially have an impact on planning? |fsgecify. Medium impact

Is the time horizon of the planning relevant tosteclimatic Short-term planning horizon: high relevance
trends? Long-term planning horizon: medium relevance

Does the planning refer to elements (exposure Junitéch are Sectors, policy aspects, geographic area, spdaifget group in
particularly affected by climate change? Agriculture; Energy production policy; Coastal zen®ry land
regions; Mountain regions; Fishermen,

The second phase comes after the need for the dutiyy has been validated. In thischnical phase, specific
preparation activities need to be undertaken. phase includes a series of systematic activitiasaim to ensure that (1)
risks are well understood; (2) objectives are veeltlined and the expected outcomes clearly defirzedt that (3)
resources are utilized optimally and allocated appately. Typical preparation activities inclidte

1. The identification otrends;

> Adapated from GIZ, 2011, p.14.
> Glz, 2012.
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a. Current and future climatic trends (temperaturecimitation, sea level)
b. Current and future socio-economic trends;
2. Vision and objectives dfational Sustainable Development Strategies
a. Overall objectives;
b. Expected outcomes with well defined metrics.
3. Overall assessment to determine the of climategdan sustainable development goals:

a. The ways in which Sustainable Development goals lwaraffected by climate change. Example:
"Increase and diversify agricultural production andal incomes in rural areas".

b. The areas and sectors that are most at risk. ExarfiRhin-fed agricultural production depends on
predictable crop yields which are affected by terapese and rainfall, and this will have a negative
effect on rural incomes".

c. An identification and consultation of Ttetakeholdersat the national (agencies) and local (private
sector) level, in order to ascertain and initisdetipipative planning, if applicable

4. Funding availability and sources;
5. Concept validation and design:
a. Project concept development;
b. Suitability of the policies considered;
c. Preliminary design or outline.
6. Cost and Capital estimates, including operationatx

When they undertake this phase, public sector agemdten do not have all the personnel able teettale all the
activities required for project preparation, an@yttoften require the assistance of outside condsltar specialized
agencies. It is therefore necessary that, evehisearly stage, the adequate resources are setcupedperly carry out
this step. This will allow for more savings dowre tload.

b Expected Outcomes
The expected outcome of the Scope and Prepardieseshould be:

1. A "scope statement" document that (1) outlinesgbals of the Adaptation plan or policy; (2) desesb
how it fits in with Sustainable Development goatsl &National Priorities; (3) lists its expected artes;
and (4) sets the timeline for its implementatiod egview period.

A summary "master list" of the socio-economic sectbat are expected to be impacted by climateg#an

Two summary tables of the (1) climate change ingpant their (2) associated socio-economic effects.
6 Step 2: Analysis and Assessment

The Analysis and Assessment step aims to ask ganiajuestion regarding (1) Vulnerability and (23R
* Whereisthe vulnerability to changes in climate?
»  Among those vulnerable sectors or systems, what are the actual risks that need to be addressed?

a Process

The analysis is based on the concept of a "chaiavehts"”, and has two components; (1) the detetinimaf the
Chain of Events from Climatic Trends to Socio-Eamiw Effects, and (2) the evaluation of the seniitiof specific
socio-economic systems to climate change.
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First, the determination of the chain of eventsamied out. As shown iRigure 6 below, it is a chain that starts with
an understanding of (A) climatic trend, before nmgvion to understand the (B) exposure unit, thasfde (C) bio-
physical effect, and (D) the related socio-econoeffect that may or may not be manifested, then(B)eelevance for

planning is verified.

A —

Climatio trand

B—

Exposure Unit

C —

Bio-phy sioal affeot

D —

Sooir-eomomio effect

E —

Ralevame for planning

F

Options for astion
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Mo Frequent tion, ecozone sumpticn and tade)
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Employment paten Ity of oocurrence
More frequent tial in fouestry sector
and imense decreases Medium adaptfve
forest Are capacity
Figure 6.  Example of Summarized Chain of Events for Analysi§

In the evaluation of the effects of climate changgth biophysical and socio-economic effects amsicered. This
step is important to determine the linkage betwebenmate change impacts and their effect on Devekgnirhe approach
suggested here is a "one-way" information flow,adidvapproach for evaluation projects (1) at scéileéted to the
regional, national, or local level; and (2) for lied, well-defined time frames.

The approach centers on evaluating the effectiofatic trends on each exposure unit, to establigir@bable chains
of effects for climate chang@, from:

1. The Biophysical impacts (C) that relate to physflaénomena resulting from climate change, basetien
Data obtained from computer Climate Models (CMsjisTevaluation determines;

a. What is the data available, and from what sourégample: "RICCAR projections for rainfall change
from 2020 to 2050";

b. What the data "says", i.e., what are the availatlerpretation for the data. Example: "RICCAR
projections show a hotter, longer dry season ariteweshorter rainy season";

c. What other data sources are needed to devise &daptaategies, and how they can be obtained.
2. The Socio-economic effects (D) that relate to eagsiogphenomena, and can be either:

a. Caused by the Biophysical effect. Example: "In kuageas, decreased productivity of rain-fed
agriculture because of the hotter, longer dry sgaaad increased risk of flooding during wetter,
shorter rainy season".

o0 Adapated from GIZ, 2011, p.16.
®t Giz, 2011, p.15.
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b. The direct result of the Climatic Trend. Exampliex fural areas, decreased income due to lower rain-
fed agricultural productivity, and increased dansaged expenses due to increased flooding".

For each element in the chain of events, the ralsvaf the Biophysical and Socio-Economic effec@sdhto be
ascertained. This relevance is assessed with i=gatte:

1. Probability of the effects occurring;
2. Impact of the effects on project objectives;
3. Ability of institutions and groups to adapt to ttfeanges without external support.

Second comes the analysis of the sensitivity otifipesocio-economic sectors to the effect of clienahange, as
shown inTable 11 below. This step is necessary to highlightong those systems already experiencing strdgsh
ones are likely to experience worsening adverseffdue to changing climate conditions. A qualigatanking is given
to current stressors, and to the new stressorsitbaxpected as a result of climate change. Hawbeeause the ranking

may involve a degree of subjectivity, it is impatéhat this phase be extensively documented tw $toav rankings were
obtained.

Table 11. SENSITIVITY MATRIX ;: SENSITIVITY RANKING %2,
Potential Stress
Existing Stress Minor Low Moderate Significant High
Minor Low Low Low/Medium Medium Medium
Low Low Low/Medium Low/Medium Medium Medium/High
Moderate Low Low/Medium Medium Medium/High Medium/High

Significant Low Low/Medium Medium Medium/High
High Low/Medium Medium Medium/High

b Expected Outcome
The expected outcome of the Analysis and Assesspharse should be:
1. An evaluation of the Vulnerability of the systemg¢luding:

a. An analysis of the exposure and sensitivity of kegio-economic sectors to climate change impacts
(Table 11 above). This analysis evaluates, for ealdvant sector or system of interest, the current
climate variability that affects it and its relatearrent sensitivity, and its current adaptive céya

b. A summary table of expected socio-economic effeagshown iMTable 12 below;
c. An evaluation of existing adaptive capacity;
d. Alist of existing vulnerabilities
2. An updated assessment of Risks, including:
a. An updated Risk Matrix for the various risksgbove);

b. A prioritized list of risks to use as input for r#ying adaptation options;

Table 12. SocIo-ECONOMIC EFFECT”.
Economic Damage
Major Low Low
Medium Medium
High High

6z Adapated from GIZ, 2011, p.16.
63 Adapated from GIZ, 2011, p.17.*

Draft for Review (Monday, August 17, 2015) Page 41 /53



Developing the Capacities of the Arab Countries foClimate Change Adaptation - Chapter 2: Development

Minor Low Low
Medium Medium
High High
Might Happen Likely to happen

Bio-Physical Effect in Time Period

7 Step 3: Optionsfor Action (OA)

Once the analysis is complete and the chain oftewestablished, policy makers need to know thetiddp for Action
(OA). The main question to answer is therefore:

» \What are the potential adaptation options that reduce vulnerability and potentially provide new
benefits?

a Process

The process has two objectives; (1) to highliglet éppropriate adaptation actions, and to (2) infyeany eventual
opportunities that may be presented by climate ghamhe main criteria for selecting an appropr{aggion for Action
(OA) are as follows:

1. National needs and priorities can help determinthh the OA's Strategic Relevance and its Economic
Aspects.

a. TheStrategic relevanceof the OA, as they can highlight whether it (Lhcerns severely affected and
vulnerable regions or fields of action; (2) hasshable and long-term, goal-oriented effect (iiskr
reduction); and (3) Prevents irreversible and dtantimages;

b. An OA's Economic Aspectsare determined based on (1) the medium or long-teenefit of the

option is greater compared to its costs (including-monetary aspects); and (2) how efficient is the
use of resources.

2. TheUrgency of the action that needs to be taken. This dependshether (1) Climatic trends are either
already occurring or will occur in the near futueeid if (2) decisions about long-term investmenmtd a
development paths are taken;

3. The OA needs to be validated with respect to amyatnve Side effectsit may have on (1) National needs
and priorities; as well as on (2) the objectivesso$tainable development and biodiversity. It stidug
noted that not all side effects are negative, hrgl tan be minimized.

a. Itis possible the OA may also engender positivect$ that can benefit sustainability, and thusitere
new opportunities. This is defined aNd' Regrets because any investments the OA would have
required would still generate economic benefitsafithe Climate impact did not occur;

b. In order to minimize negative Side effects, the €hduld offer a level ofFlexibility , to allow it to be
(1) Modified; (2) further developed; or even (3)veesed if and the situation changes or new
conditions appear.

4. The OA'sPolitical and social acceptancés finally determined based on a "Window of Oppaity", the
favorable timeframe for implementing it.

(Box 5) "No-Regret’, ‘Low-Regret’ and ‘Win-Win’ Adaptation Actions

When undertakingadaptation actions there is a concern that, if the adverse effectlohate change do ng
materialize, the money invested would have beernedas

—

 No-Regret actions are adaptation actions that impose nodpurdhey are (1) cost-effective under current
conditions, (2) do not pose any addition risks,n@) force trade-offs with other policy objectiyves

e Low-Regret adaptation actions impose only very low costs caneg to the potential benefits;
* Win-win actions are achieved are when adaptation actiong Im associated benefits, such as job creation o
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improved gender equity.

Examples of such actions in thater sector, the risk of water shortages could be reducedviprovements in water
efficiency, improvements in water utility infrastture that reduces losses through leakage... Imagineultural
sector, the risk of flooding could be reduced by the ¢nmgion of holding ditches for excess run-off, miiag of
trees and shrubs to reduce run-off...

The selection of OA instruments is then carriedinutoordination with stakeholders in the varioasters, to ensure
they take into co-benefits such as: the creatioangployment opportunities, the improvement of watesilability, and
the enhancement of environmental health conditidiey are then prioritized according to the specifossibilities
(Table 13).

Table 13. PRIORITISATION OF OPTIONS FOROPTIONS FORACTION (OA)™.
Criteria Scores for selected OA
(1=very much; 5=not at 3|
OA1l OA 2 OA 3

Do the benefits from this OA promote climate chaadeptation?

Compared to the benefits, are the additional aestsonable?

Taking into account the costs and benefits, aregbaired funds available to implement this
option? If not, are additional funding available?

Would the benefits of this option for action alszor in the long-term?

Is the planning horizon for the option for actianline with the planning horizon for the
climatic trends?

Do the required technical skills to implement thmtian for action exist? If not, which skills
have to be acquired?

b Expected Outcome

At the end of this step the OAs to be integratezl selected by the stakeholders on the basis oé tbeteria. In
general, it is best to identify a limited numberoptions per category, and categorize them acogrdipriority. This will
form the basis an adaptation plan. The expectezbmé of this process is therefore:

In many cases (e.g. often three per category bedosvidentified and categorized.
1. Actions at the start of the project;
2. Actions to be planned for the implementation period

3. Adjustments to the objectives, indicators or thenitwring and Evaluation system.
g Next Steps

The Climate Proofing Adaptation Framework needddocomplemented by an implementation strategic niran
process. This is where the selected Options foroAOAs) would be integrated into planning docutsemvith clear
monitoring and evaluation processes. The varicalsesiblders who work to implement the Climate Prapfiramework
work to "define, adapt or redesign the respectilaming, including planned policy or strategy fotations and/or
national, sectoral, local or project developmeangf".

As they do so, they aim to answer the following kengstions:

» How can the option for action be integrated into the planning (e.g. by dightly modifying the activity)?
* Isit necessary to modify the original planning to integrate the option for action?
* |If s0, how?

o4 Adapated from GIZ, 2011, p.18.
% Giz, 2011, p.20.

Draft for Review (Monday, August 17, 2015) Page 43 /53



Developing the Capacities of the Arab Countries foClimate Change Adaptation - Chapter 2: Development

*  Which additional technical skills/ funds are required to implement the option for action?

a Implementation
The next steps are therefore: (1) to develop ateimentable adaptation plan with (2) a clear momtpmechanisms.

1. Whenever possible, the plan would be tested onlat™implementation to test its implementation ahe
monitoring mechanisms, and thus ensure against resden consequences. Once validated, the
implementation plan would act as a "compass" byndej specific implementation mechanisms and key
performance indicators to measure progress. Thectsg structure of an implementation plan would be:

a. An overall policy and strategic direction supportey detailed implementation plans that clearly
defines when and what is the "entry point" foriatihg the implementation;

b. An overall framework for ensuring that results reman line with National Priorities and the
Sustainable Development priorities;

c. A documented baseline to measure implementatiogress that takes into account extent to which
risks and management options are incorporateccum@nt policies;

d. Mechanisms to (1) measure progress and verifyfieaey of the policy, and (2) ensure transparency
and stakeholder input.

1. Mechanisms are needed to provide feedback or erslaguate monitoring, to ensure the process is self
sustaining. A successful self-sustained processti®nly a "dynamic, evolving process that can stdja
changing information and circumstances over tithdut also one that is perceived as such by thiews
stakeholders involved. The success of the adaptatitiatives therefore depends on:

a. Procedures for monitoring and evaluating changetskn

b. Benchmarks to (1) measure and evaluate the sueressailures of adaptation initiatives, and (2)
allow stakeholders to continuously monitor progtesgards the overall goals

The success of this Climate Proofing Framework ddpeon those factors to ensure that Adaptation irsma
integrative, participatory and flexible. The apprioaests on the variety of perspectives, and isdas the evaluation of
climate change impacts and their related socio-@oimeffects.

ADAPTATION MATRIX

Adaptation priorities are established by the adaptateam, through workshops to review a consodiddlist of
potential impacts, risks, and associated adaptaittions. The focus of the adaptation matrix isrthgonal policy level,
to help frame the Climate Proofing Framework fora@thtion.

The matrix is established through a brainstormingr@se that involves the Adaptation Team and eaiev
stakeholders from specific sectors or regions. Ehtone through an iterative process:

1. Atthe beginning of any brainstorming workshop, fibeusis defined, and the planned activities agreed upon

2. The workshop begins withraview of the current situation, with a discussion of the driving forces of cutren
development to establish:

a. The key drivers of climate change;
b. The region/area where those drivers are to be dere;

c. The key economic sectors of greatest concern

° ADB, 2005, p.97.
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3. A vision of the future is then developed for the drivers; the relevagioms; and the key economic sectors
under consideration. This stage does not necessahyl on specific consideration of climate chaniet is
mostly informed by the participants' knowledge amgerience of the region or sector under consimderat

4. The established vision &hallenged with boundary conditions Those are obtained from forecasts of: (1) the
evolution of the climate change impacts obtaineunfltomputer Climate Modeling work such as RICCAR,
and (2) the related effects socio-economic systmtained from either Integrated Assessment ModAlgl$)
or Vulnerability Assessments (VAs). This is done to

a. Test the vision of the future against the forecantbthus establish specific, credible scenarios;
b. Developimpact chainsfor each of the selected climate futures, or stces®

5. Then the participants move tdentify, review and evaluateimpacts and adaptation options. Under the
constraints presented by the boundary conditidmsy will consider the medium-to-Long term planning
horizons associated with such computer climate thmglefforts as RICCAR; up to 2050, with shortemte
horizon for the next 15 to 20 years (up to 203@ytiBipants work on:

a. Refining the various impact chains;
b. Developing recommended adaptation options, clasgiffnem as either "hard" and "soft".

6. The development ofdaptation pathways can then proceed. Based on the various adaptajions
identified, a series of actions that are deemediardo enhance future adaptive capacity for eacthe
scenarios, will constitute an "adaptation matrikie actions in the adaptation matrix are then rdnkerder
of importance, and associated actions such as "dalstmonitor” or “investigate further":

a. Actions marked "must do" actions would be furtheontized for implementation;

b. Those marked as "monitor" are those that can wdietimplemented till a certain threshold of cliemat
change is reached;

c. Actions for which there are no clear cost/benediions are classified as "investigate further", and
need more consideration till they are decided.

The result of this process is a summary table lis&d the various adaptation options. Within eaeltegory of

adaptation option, they can be classified accortbngriority (Table 14).

Table 14. SAMPLE ADAPTATION ACTION EVALUATION CRITERIA.
| Priority
Category Criteria low medium high
Mitigation Decreased GHG No change to GHG Increased GHG
co-benefits Emission Emission Emission
Water Security Increased Water waste No eﬁS;:;gg water Reduced water waste
Sustainability Equity Benefits few Benefits many Slgn|f|cz;\nn;r:3;neflts to
Implementation Cost
(Relative to cost of High Moderate Low
inaction)
Effective for a narrow . Effective across a wide
. . Effective across many ;
Effectiveness Robustness range of plausible : range of plausible
plausible futures
futures futures
. . Impact likelihood: Impact likelihood: Impact
Risk & Uncertainty Urgency longer term near to medium term already occurring
Ancillary benefits
o wunit (Contribution to None or Little Some Significant
pportunity National Strategy)
No Regret None or Little Benefit Some Benefit Sipaint Benefit
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(If climate change
impacts do not occur)

Window of
Opportunity Not currently Could be created Exists
to implement
External funding External funding L .
. . . Funding is available
Funding Sources sources required but not sources required and .
: L ) externally or internally
. identified likely to be secured
Implementation - —
_ Requires coordination : -
Institutional . . Requires Within
) with/action by
(Implementation) External approval local control

other jurisdictions

ADAPTATION PLANS
9 Governance

Governance is the essential enabler of adaptatiatirhate change. Good governance needs to refpromal rules
and procedures to allow for (1) the evaluationhaf hecessary decisions in light of national neadsvésion, and (2) for
their implementation over time, and across theowsrieconomic sectors.

1. The evaluation of necessary decisions requiresrganee that can take on boarelv knowledge Because of
the ever-evolving nature of adaptation needs, thigiires transparency of information, in a partbgpy
environment.

a. Transparency can be enhanced by formal reporting requiremeatd, mandated scrutiny by local
stakeholders.

b. A participatory environment would ensure that adaptation measures apply tal Inoeeds and
conditions.

2. The implementation of adaptation measures needsetcarried out with a long-term outlook, in which
governance would need to allocate resources amangus sectors, mediate among stakeholders, aiatiecre
and maintain key relationships.

a. A participatory environment is vital to strengthemational strategies as it would allow for
"bottom-up" input that incorporates local knowledgaed experience, and thus enhances their
effectiveness and applicability.

(Box 6) Participation is more than Consultation

Participation means that stakeholders at all lewélthe social structure have an impact on decssiinthe different
levels of management. This means that:

e Consultative mechanismsshould be designed to allow stakeholders to (ffjgysate in the decision making, (2
question, and (3) potentially change previous deacss

~

o Stakeholder meetings should not necessary focusooeensus Provisions should be made to have in place
conflict resolution mechanisms such as arbitration.

e Participatory capacity should be created and nurtured, particularly segldut marginalized groups. This
extends beyond simple awareness raising, confideaidging and education, to (1) the establishménebable
information channels, and the (2) provision of tleeessary resources to facilitate participation.

In many regions of Arab countries where traditiosmlictures of local coordination remain in platteey can be
leveraged effectively towards ensuring a good immgletation of adaptation measures. By providing like@wledge,
they can effectively complement and support thekvadrcentral institutions. However, this still recgs (1) the necessary
transparency and accountability, with (2) instidog that have managerial competence and techrapalcity (3) that
nurture an environment of reliability and predidtiypof the rule of law.
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1. Institutions should implement recognized standastisransparency and accountability because climate
change adaptation funds are derived from a vadégources, from the private sector, to national global
funding entities. At the global level, this will sure that national interests are well equitablyesented in
climate funding decisions. Contrary to traditior@DA delivery mechanisms, climate funds need to be
governed based on equitable representation. Thisres that all participants "talk" the same largguand
have comparable technical capacities.

a. SecuringTransparency in the administration of public climate fundingl@nsure that information is
publicly available regarding both (1) a mechanisfaisding structure, its financial data, the struetu
of its board, its decision making-process, and @&jails on any actual funding decisions and
disbursements that are made, as well as on theingpitation results. This information is to be made
in an accurate and timely fashion.

b. Accountability would be strengthened by ensuring broad stakehplaicipation and representation
in the administration of climate funding. This r@gs that existence of mechanisms and institutions
ensure both (1) procedural rights to challenge alenfunding decisions or climate finance project
implementation, and (2) clear oversight to docunakaisions taken and their results.

2. The need is not merely nsure Technical and Managerial Competencegbut also tomaintain it. This is
particularly critical in the context of climate clge, where new skills need to complement past eqpe, as
new knowledge comes along and rapid changes apidasing skilled staff is no sufficient, and institins
need to:

a. Bestructured in such a way as to make good use of these skills.

i. In cases where the main issuaededayed action and slow decision-makinghis is done by
avoiding excessive centralization, by providing anggrs and staff with more autonomy on
operational issues. In return, they have more auedility for performance, with an
evaluation system that focuses more on measurahievable results.

ii. However, in cases where delayed action is causeddnk of reliability and organizational
discipline, the focus would be on strengthening the basic agament systems of
government. To a certain extent, this may bringhoreased bureaucratization to both ensure
processes are followed, and document reasons fay<at all levels of the organization.

b. Link career advancement to a prograntoitinuous education and training It is also necessary for
this ongoing capacity building activity to includecal stakeholders whenever possible, to better
facilitate future cooperation and implementatioradaptation actions.

3. Any successful implementation will depend on Reliability and Predictability of the Rule of Law. This
does not necessarily mean that more detailed amdif&p regulations are needed; indeed, excessive
specifications can even be counter-productive. WWhaeeded is a measure of balancing between;

a. On one handjiscretion to ensure a flexible and speedy application of nges and regulation,

b. On the other, administratiygrocedures and external oversight for the speedy review appleal of
decisionsand provideaccountability (appeal mechanisms, judicial review, ombudsmaen).et
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