Integration of environment, climate change and the green economy in the water sector 

1	Why integrate environment and climate change into the water sector

 (
Box 1 Some unpleasant facts
Half the 
population of the developing world are
 exposed to polluted 
water
 that increases disease
.
Every day 
2 million tons of human waste are deposited in water courses
The Ganges river 
has 1.1 million liters of raw sewag
e dumped into it every minute – each gram of 
faeces
 can 
contain 10 million viruses, 
90% of nat
ural disasters are
 water related.
Water use is growing
 twice as fast as pop
ulation growth
Source: 
adapted from 
CapNet
 
)Water is at the core of a thriving economy. It is a crucial element in agriculture including livestock and food security, energy, health, industry, and all social and economic activity.  The water sector[footnoteRef:1] needs to integrate environment, climate change and the green economy into its actions because:  [1:  For this guidance note the water sector is focuses on: Water supply, Sanitation and waste water management; Water resources management. Water, like environment and climate change, is cross cutting and its use and conservation needs to be integrated and mainstreamed into all sectors especially agriculture, health, energy and infrastructure. ] 


·  (
Box 2
 Green 
economy
 in the water sector
UNEP define the green economy approach as “
one that results in improved human wellbeing and social equity, while significantly reducing environmental risks and ecological scarcities.”
  
T
he green economy concept 
looks for 
where economic growth and environmental sustainability are complementary rather than representing
 a trade-off
. 
 The green economy approach addresses the sector challenges by: 
i
) investing in natural 
capital such as land and water  through
 increasing incentives for efficient use e.g. water tariffs, introducing technologies and practices that turn waste to economic resources
 such as sludge to biogas
;  ii) investing in people by building social capital
 around community based water 
resource management and providing skills and opportunities for the private sector to respond to new incentives; iii) improving governance to  overcome market failings and
 improve the environment for 
collective action e.g. by 
setting up water user groups for sharing irrigation water. 
)The pressure on water resources is intensifying - we are simply using more water and what is even worse, polluting it more. 
· Long term climate change is increasing the severity and intensity of climate variability effects leading to scarcity.
· Water is undervalued as an economic resource. It has the potential to contribute much more to economic growth.

[image: ]Two and half billion people don’t have access to sanitation and nearly 0.8 billion who use unsafe drinking water (UNICEF/ WHO).  Some 1.2 billion live in water stressed countries with less than 1000 m3/person / year of fresh water resources (UNWater). 

Threats to water are both a natural and a human-made phenomenon. There is enough freshwater on the planet for more than six billion people but it is distributed unevenly and unlike energy cannot be easily transferred across catchments.  At the local level too much water is wasted, polluted and unsustainably managed. 

By integrating environment and climate change into water sector practice we can make a difference. And, it can pay for itself, create jobs and, boost the Green Economy.  Three examples of all these effect are given opposite. 

Reasons and opportunities for integrating environment in the water sector:
· Vulnerable ecosystems need water - environment is a legitimate water-using sector;
· Catchment protection – better ensures sustainable exploitation of  water resources;
· Water quality regulation  – reverses the worsening water quality; 
· Health education – reduces diarrhoea cases (by up to 45% (WHO));
· Infrastructure design – maximizes flood protection and optimizes year round access. 

Reasons and opportunities for integrating climate change in the water sector:
· Water is the primarily medium  - through which climate change impacts will be felt; 
· Early intervention – reduces impact of droughts, reduces infrastructure damage and slows the spread of disease during flood events;
· Better governance - reduces water scarcity conflict;
· Economic planning – reduces impact on low lying coastal areas and deltas which are at the economic heartland;
· Using alternative technology – reduces the impact of lowering groundwater levels and provides safer water sources e.g. deeper boreholes and improved rainwater harvesting.

2	How to integrate environment and climate change into the water sector 

Experience over the last 15 years of integrating environment and climate change can be distilled into a number approaches and practical measures:  
 (
Box 3 
Uncertainty & no regrets- a pragmatic approach
Where there is great uncertainty, it can be wise to apply a “no regrets” approach. This means making changes that would be beneficial whether or not a specific climate threat materializes. Common examples in the water sector include:
Deepening groundwater wells – because this will reduce vulnerability even in normal dry seasons
Separating sewerage and storm water – because  this can reduce impacts of flooding
Developing larger water resources rather than smaller more vulnerable sources
Starting with demand side interventions such as more efficient use of water and awareness on wastage. 
Improving sector information and data on 
water  and
 pollution e.g. early warning on droughts and flood forecasting and on increasing salinity levels.
Designing infrastructure for longer drought periods and high flood levels
There is often enough that can be done on the no regrets approach before more risky investments are needed. 
)
· Acknowledge multiple pressures – pressures on water are not due to climate change alone.  There are multiple and inter-related effects e.g. population change, urbanization, changing consumer patterns, industrial activity and urban governance which are likely in the short term to have a greater impact than climate change alone – see case study of Budalangi in Kenya (annex).
· Deal with uncertainty - We don’t know enough about the impact of climate change and in some cases about the impact of environmental changes on the water sector.  We cannot confidently predict rainfall except to say that it will be more variable. Drier areas risk becoming drier and areas prone to floods risk greater flooding. The “no regrets” approach can be applied in the water sector (see box 3) – the case study in Sri Lanka is an example (annex).
· Recognize access and equity - matter as least as much as the physical availability of water when it comes levels of service. Governance and collaboration between users and sector authorities is at the core of integrating environment and climate change in this sector. 
· Understand the political economy – The incentives and the presence of drivers and barriers for mainstreaming environment and climate change in the water sector need to be understood and managed. The case study of cleaner production in South Africa (annex) illustrates the importance of the profit motive in accelerating integration of environmental practice.
· Be open to opportunities for both adaptation and mitigation – In many cases both adaptation and mitigation effects can be achieved as the case study of Sri Lanka shows. Whilst adaptation is more obvious, the water sector can also contribute to mitigation by:  using renewable energy; building environmentally responsible hydropower plants and, implementing sanitation solutions that turn waste to produce methane gas.
· Appreciate the role of autonomous adaptation and traditional knowledge – most adaptation in the water sector has been of the autonomous type (carried out by individuals and society under their own initiative) rather than planned. This points to the importance of making use of traditional knowledge e.g. as in the Sri Lanka case study.
· Apply both demand and supply approaches – water sector interventions on the demand side involve changing consumer habits through awareness (reducing wastage) and through application of economic instruments (tariffs) that ensure water is used where it has the greatest economic impact. Interventions on the supply side involve augmenting the supply of water through building dams, extending the reach of supply networks and providing treatment facilities for domestic and industrial waste water. 
· Focus on water quality not just water quantity- too often the focus is on water quantity without fully considering water quality. With worsening pollution, rising costs of water treatment, increasing water demand and declining availability, water quality is becoming increasingly important as the case study in Sri Lanka illustrates.  
· Adapt technology  – Boreholes will need to be deeper, rainwater harvesting will need greater storage, more detailed hydrological investigation will needed especially for smaller surface water sources. Technologies that provide greater water use efficiency and lead to reduction of pollution will be needed. 
· Strengthen water concerns in the NAPAs – although most National Adaptation Plans of Action (NAPAs) address water at the project level, they do not bring the issues raised into the wider sector and development policy. 

3	Menu of mainstreaming action

[image: ]A simplified programmatic approach to mainstreaming adapted from UNDP-UNEP (2009) is shown opposite.  

Policy dialogue and awareness raising are at the core because these change mindsets and even value systems which are at the heart of successful mainstreaming. Institutions and particularly the incentive environment are also crucial as it affects the operational capacity to implement changes.  

Contributing to all of these areas are specific tools of which there are hundreds. The most important are: CEP/SDA (country environmental profiles or sustainability development analysis); Environmental Impact Assessment (EIA); Strategic Impact Assessment (SEA); Climate Risk Assessment (CRA) and, specifically for the water sector, IWRM.

Policy dialogue is potentially one of the most effective means of integrating environment and climate change. The water sector is diffuse and composed of many stakeholders so it is not always easy to interact at the policy level. The water sector is not usually politically powerful which also makes policy dialogue challenging. Nevertheless there are many opportunities as water is closely connected to the MDGs and poverty reduction and increasingly seen as a key feature of the green economy (see box 2. There are many considerations specific to each country and context – potentially relevant questions for policy dialogue include: 
· Does the water sector feature in environment and climate policies and strategies?
· Is water being used for the most productive purposes? Or are there distortions such as water demanding crops being grown for export that benefit only a few?
· Are water rights and demand side considerations part of policy and practice? 

Budgets and indicators are important instruments particularly at implementation phases.  As budgets control expenditure they are crucial to linking policy to results. The water sector is both a source of revenue (particularly at municipal level) and a source of expenditure. Indicators provide a means of accountability and show progress towards reaching policy targets. Relevant budget related questions include: 
· Are there distortive taxes or subsides in the sector (e.g. little incentive to reduce waste)? The case of South Africa illustrates the importance of tariffs to encourage water savings.
·  (
Box 4 IWRM
The basis of IWRM
 is that different uses of wa
ter are interdependent. The goal
 is the sustainable management and development of water resources
. IWRM
 means that all the different uses of water re
sources are considered together i.e. w
ater allocations and management decisions consider the eff
ects of each use on the others so t
hey are able to take account of overall social and economic goals, including the achievement of sustainable development. 
CapNet
 have developed tools for applying IWRM for climate change (
www.cap-net.org/node/1628
                           
Source: 
Cap-Net
)Does the water sector optimize the revenue potential and is it financially sustainable?
· Is there an increasing allocation to environmental measures that will save money in the future e.g. providing sanitation to reduce health expenditure?
Relevant indicators for integration in the water sector might include:
· Water efficiency in domestic water supply and agricultural water use
· Extent of waste treatment through septage management and sewerage plants 
· Adoption of the Integrated Water Resources Management (IWRM) approach (see box4)

Awareness raising – with greater awareness, the case for integration of environment and climate change in the water becomes self evident and compelling. Mainstreaming works best when it is self-motivated by a conviction of its benefits.   Integrating environment and especially climate change in the water sector is subject to great uncertainty. More information and data will lead to better informed decisions. Actions that can be taken include:
· Improvements in the hydrometric network – in many countries these have fallen into disrepair and are not prioritized as they are seen as only serving a very long term purpose. The case of Kenya illustrates the importance of reliable hydrometric data.
· Impact studies – deepening the understanding of the impact of changing water availability for vulnerable and valuable ecosystems e.g. wetlands that act to reduce pollution and even out variation in water flows (as illustrated in the case study in Lesotho). This can also help in setting realistic discharge standards based on the absorptive capacity of the environment.

The choice of partner for integration activities is vital. Governments will often recognize that others in civil society and/or the private are potentially more effective in raising awareness and changing mindsets. Action that can be taken includes:


· Giving voice to the water consumers – to make service client orientated and accountable, mobilizing consumers to reduce wastage.
· Promoting information exchange – e.g. private sector trade associations that promote the adoption of cleaner production that reduces water use and pollution (a core feature of the successes in the textile industry in South Africa).

 (
Box 5
 SEA for the water sector
SEA, with its participatory approach, is well suited to handling the multi-sectoral nature
 of water.
SEA can provide a structured mechanism for decision making in international river basins.  
SEA allows these cumulative impacts to be addressed at an aggregate level.
 W
ater resource intervention
s are, individually 
small but, in aggr
egate, can have major impacts e.g. smallholder irrigation 
and pollution fro
m artisanal mining.
SEA 
has the tools and legitimacy to institutionalize changes in policy and the decision framework. 
Source: Adapted from 
The
 Netherlands Commission for Environmental Assessment (2004)
)Institutional capacity is one of the common barriers to integration of environment and climate change. There are opportunities to provide self-sustaining and long lasting integration by creating new institutional norms and incentives for integration.  The institutional incentives to integrate environment and climate change in the water sector are often mixed e.g. the benefits of sewerage treatment are not felt by the town that is paying for it but by the town downstream. Actions that can be taken include: 
· Including integration activities in organizational mandates and key performance indicators e.g. fulfilling EIA mitigating measures on major water projects such as dams.
· Including integration in job descriptions and appraisal of key staff e.g. ensuring that hydro-geological well siting takes future climate change into account
·  (
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Box 6
 
CRA fo
r the water sector
Common risk areas
 in the water sector include:
Guarding against overflow of sewers during heavy rains
Structural and other damage to water installations which are often low lying and situated near rivers or coast lines.
Pollution to lakes and water bodies increasing as result of lower rainfall and dilution that makes the water source unusable or more expensive to treat
.
Potential mal-
adaptation  e.g
. developing irrigation systems that overextend water resources.
)Building knowledge and skills in the application of economic instruments to control water use  and efficiency e.g. controlling non-revenue water through micro metering and consumer awareness as well as how to apply the principles of IWRM.

Tools  - There are many tools that have been developed for integrating environment and climate change. The most important ones are CEP/SDA; EIA, SEA, CRA and IWRM.  

The main tools link at various points to the EC operations cycle as shown above.

4	More information 
1) EU documents 
· EU Site on environmental integration   
· EU Guidelines on integration of environment and climate change in development cooperation, 2009
· Climate change sector scripts (agriculture and rural development, education, energy, health, infrastructure, solid waste management, trade and investment, water supply and sanitation) 
· A map of EU climate change actions
· EU capacity4DEV website on climate and environment 
· Briefing for non-experts on climate change – It’s a mad world

2) Other sources
CEP/EIA/SEA
· EU Site on environmental integration  
· World Bank site on Country Environmental Assessments
· OECD applying SEA - SEA good practice guide for development cooperation 2006 
· The international association for impact assessment - IAIA

Climate
· Information on NAPAs and national communications -UNFCC website:
· Adaptation Learning Mechanism - http://www.adaptationlearning.net/ 
· Eldis Climate Change Adaptation web resources - http://www.eldis.org/go/topics/dossiers/climate-change-adaptation 
· WRI Climate Change Database (Vulnerability & Adaptation)  - http://projects.wri.org/adaptation-database 
· AIACC Reports - http://www.aiaccproject.org/Final%20Reports/final_reports.html 
· Climate Funds Update Project (including adaptation funding) - http://www.climatefundsupdate.org/Home 

Green economy and economics of climate change:
· The UNEP report on Green Economy, 2011- website on green economy
· OECD and World Bank - Green Growth knowledge platform
· The economics of climate change – reshaping thinking on climate resilient development, 2009

Mainstreaming
· A web site (IIED) dedicated to environmental mainstreaming
· Policy Guidance on Integrating Climate Change Adaptation Into Development Co-operation, OECD 2009
· UNDP- UNEP Poverty and Environment Initiative - PEI 

Approaches of other donors: 
· OECD: Key messages from the new OECD Guidelines on Integrating Climate Change Adaptation into Development Co-operation, Courtesy of J. Kuriger, SDC, CH, 2009
· Belgium:  Climate change and the Belgian development cooperation policy: Challenges and opportunities J.-P. van Ypersele, 2008
·  Denmark: Climate and Development Action Programme, Danida, 2005 
·  Germany: useful link on GIZ website 
· Sweden: Closing the Gaps, Report of the Swedish Commission on Climate Change and Development, 2009
· United Kingdom: Eliminating World Poverty: Building our Common Future, DFID White Paper, 2009 
 
3) Water sector  
· Guidance note on integrating climate change in water, OECD
· The concept of virtual water and water footprinting 
· The virtual water concept  and the concept of water footprints
· Climate tools in the water sector, ODI   
· IWRM – capacity building tools – www.cap-net.org
· A study on the mainstreaming of climate change in water sector in Ethiopia, ODI
 (
Biomediation
 for water 
quality  -
 
Kalpitiya
 and 
Kalimunai
 Peninsula – Sri Lanka
Increasingly erratic 
rainfall 
 
resulted
 in the widespread use of ground water withdrawals for crop production and domestic use from the underlying aquifer
 in 
Kalpitiya
 peninsula. 
. Heavy use of these fertilizers has led to the contamination of farm and do
mestic wells with nitrates as well 
as 
 the
 release of nitrous oxide – a greenhouse gas. Surveys
 in 2003
 showed that 64% of babes suffered from 
methaemoglobinemia
 (blue-baby syndrome). Research at the Neo Synthesis research center led to the immediate area around wells being planted with deep rooted, species of trees that formed a ‘root mat’ to uptake the contaminants  in the groundwater. Water testing showed nitrates falling from 58.5 mg/liter in 
2004  to
 12.1 mg/liter by 2008 (close to the WHO standard  of 10 mg/liter of nitrate-nitrogen). The improved water quality served over 15
,000 residents
 in addition to over 1 million pilgrims who visit nearby shrines. Soil fertility also increased and incomes have risen. As well as providing effective adaptation to climate change, significant mitigation through carbon sink effect of the trees has been achieved. In areas affected by the Asian Tsunami the trees have provided more robust coastal defenses.
Lessons
Simple locally developed and sustainable technology has succeeded where complex water treatment technology might have failed
High quality research combined traditional knowledge with scientific rigor 
Combining income generating and environmental improvements allowed rapid scaling up of proven practices.
A 2009 Kyoto World Water Grand Prize Top 10 Finalist
Source: UNDP Community Water Initiative: Fostering Water Security and 
Climate Change Adaptation and Mitigation, 2010 
)Annex – Case studies

 (
Regional water resources under severe 
stress  -
 Lake Chad 
Lake Chad basin 
covers 8 percent of the surface area of the African continent shared between Algeria, Cameroon, Central African Republic, Chad, Libya, Niger, Nigeria and Sudan. Some 30 million people rely on the lake for their livelihoods. In 30 years, the open surface water of La
ke Chad has shrunk by over 9
0% - from 25 000 km2 in 1963, to less than 2 000 km2 in the 1990s. The shrinkage of the Lake has been driven by both global and local causes: climate change, increased demands and inadequate management. Losses through 
evapotranspiration
 are huge – the human consumption is less than 3% of the annual disc
h
arge.
As the waters have receded fishermen have turned to farming which in turn has led to degradation of the catchment in some places. Beyond such autonomous adaptation the capacity for further adaptation is constrained by poverty, low level of technology and the lack 
of information on climate
 effects in the region. 
To address th
e many challenges of the lake,
 initiative
s have been
 launched to: 
i
) improve aquifer recharge and storage systems to halt the high level of 
evapotranspiratio
n
;;
 
ii) promote climate adaptation and t
he improve predictability; iii)scale
 up
 
water conservation and small
-scale agriculture technologies;
 
iv) transfer water to reduce evaporation losses The project to transfer water is particularly controversial. The area is under the 
Ramsar
 convention which has led to: increased cooperation among 
neighbouring
 countries; mobilizing international funding for management plans; improving cooperation amongst water users and lake communities; supporting the Lake Chad Basin Committee (LCBC) in its governance and management role.
 
Lessons
Information and data on the causes of lake shrinkage are not sufficient to be sure of how to reverse the decline – much more research is needed to avoid 
maladaptation
. 
Investments will need to be long term and 
b
enefit
s will need to shared
 amongst countries and between stakeholders 
International treaties such as the 
Ramsar
 convention and the LCBC can provide an essential regional governance role that is otherwise missing
Source: 
http://www.fao.org/nr/water/docs/ChadWWW09.pdf
  FAO 
2009
 
;
  
http://wwf.panda.org/about_our_earth/about_freshwater/rivers/irbm/c
ases/lake_chad_river_case_study
)

 (
Case study – 
Cleaner production – saves the environment and saves money - South Africa
A cleaner production project co-financed as part of Danish development cooperation in South Afric
a has resulted in more than 30 
textile companies reducing water, energy and chemical use through questioning the
ir
 normal operating practices. These companies invested time in investigating what changes could be made to the current process operations such that they became more ef
ficient and reduced water, energy
 and raw material use. By questioning the manner in which hot water was used in their wet processing
 
department, a medium-sized textile company has managed to reduce their water use from
 
27 000 
litres
/hour to just 6 500 
litres
/hour – a reduction of 76%! Since most of this water is
 
heated, this also resulted in savings in steam. Combining a variety of cleaner production methods has saved just one company close to USD 1 
million over 2 years with an investment  pay
back period of just 1 month. The Danish assistance involved study tours to Denmark and other countries, awareness building at management and employee levels,  technology transfer and company to company interaction. 
Lessons: 
Awareness is paramount 
The profit motive is a powerful driver for integrating environment 
Development assistance has a potentially  powerful catalyst role
Source
: http://www.ncpc.co.za/ncpc_ct/documents/CP%20makes%20good%20business%20sense.pdf
) (
Case study – 
Wetlands - Lesotho
Lesotho's wetlands provide local communities with grazing, water provision and medicinal plants. 
Lesotho’s wetlands provide widespread 
ecological services
 as they feed 
rivers, including the Orange River which is a major source of water supply for the nation and a major source of national income as Lesotho sells water to South Africa through one of the largest international water transfer projects in the world. 
In total the wetlands are linked to the water supply for 19 million people in Southern Africa. Lesotho recognizes the value of its wetlands and as 
a
 
Ramsar
 Convention signatory, Lesotho has developed a National Wetlands Programme to raise awareness and co-ordinate action on wetlands conservation. Poor grazing and other practices have severely degraded the natural wetlands and threaten their future ecological functions. 
Early intervention has started to reverse this degradation and led to prevention of further erosion. 
 
The EC funded 
NeWater
 project has helped to promote adaptive water management under uncertainty by bringing forward information and research 
that describes the benefits of wetlands and 
quantifies the
ir value. 
Lessons: 
Multi-level 
awareness and 
governance is needed 
for effective wetlands 
management
Wetlands have economic value that can be measured 
Information and research is needed to make the case for wetlands preservation and to guide the most appropriate adaptive management response
s – early intervention and prevention is more cost effective than restoring already degraded areas.  
Sources: 
http://www.esee2009.si/papers/Bisaro%20-%20Managing%20ecosystem.pdf
; 
http://wetlands.org.ls/Document_Centre.aspx
; http://www.wetlands.za.net/documents/wetlands/Quantifying%20the%20benefits%20of%20wetlands.pdf
) (
Case study - Flooding in the 
Budalangi
 region of Western Kenya
The flooding in 
Budalangi
 region of western Kenya 
leaves a trail of death and destruction despite major investments in dykes over decades. A
fter the 2007 flood 
a third of the population in the flood plai
n
 were displaced. 
T
he floods bring about diseases like malaria, 
bilharzia
 and typhoid.  Flood warning information is 
inadequate,
 forecasts are late and not followed up by support. Hydrological data and coordination of information is poor. 
These floods are likely to re-occur much more frequently with climate change and changing land use due to population growth and 
destruction of wetlands 
in favor of 
crop
s. 
Possible solutions to the 
flood problem include: 
i
) Dyke 
construction and r
e routing,
 ii) Restoring catchment areas to reduce run-off volumes and rates, and iii) Upstream dam construction. 
Lessons: 
Importance of good hydrological information 
and quality design of infrastructure
Collective action by stakeholders needed
Mixture of infrastructure, land use changes and disaster risk management interventions 
Source: adapted from 
http://kenvironews.wordpress.com/2007/09/18/kenya-trapped-in-budalangi-flood-plain/
 & 
www.kenya.um.dk/.../Kenya/.../KenyaClimateScreeningDanida29NOV200...
)
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Save 35% of water use by simply introducing more efficient water 

fixtures and checking for leaks at the household level (American 

Water Works Association). More water is available for others, less 

energy and chemicals are used and the consumer saves money

Reduce –Reuse –Recyle –Implementing  cleaner production in the 

metal finishing industry leads to less metal waste & less water 

pollution. The company saves money and has a more highly trained 

workforce (South Africa, Pollution Research Group,Durban)

Irrigation efficiency –Agriculture accounts for 80% of water use. 

Irrigation efficiencies can vary from as low as 15%  to greater than 

80% using modern drip irrigation technology.
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