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“There is no need to exaggerate the problem of climate change; it is bad enough as it is.” 

Jerry Mahlman 

 

 

“Sanitation is more important than political independence” 

Mahatma Gandhi 
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Evaluating the inclusion of sanitation and wastewater in 
climate policy and finance  

MOUSTAFA BAYOUMI 

Bayoumi, M., 2019: Evaluating the inclusion of sanitation and wastewater in climate policy and finance. Master 

thesis in Sustainable Development at Uppsala University, No. 2019/14, 44 pp, 30 ECTS/hp. 

Abstract: 

Sanitation is critical for sustainable development. However, the current systems in place are vulnerable 

to future risks. One of the main risks expected to have severe effects on the earth systems and our 

societies is climate change. If not dealt with, it threats to hinder or even reverse the progress done in 

sanitation access so far. On the other hand, countries are lacking the financial capabilities to achieve the 

sustainable development goals related to sanitation, not to mention the additional costs needed to 

increase its resilience towards climate variability and extreme weather conditions. Nevertheless, 

sanitation is not only vulnerable to climate change, it is also a significant contributor to greenhouse gas 

emissions which drive climate change. It is therefore important to better understand the linkages between 

sanitation and climate change. The aim of this study is to evaluate the inclusion of sanitation in climate 

policy and finance. A secondary content analysis is used to identify interest in sanitation in countries’ 

Nationally Determined Contributions to the Paris agreement. Climate-related official development 

assistance flows and financial elements of approved project proposals by the Green Climate Fund board 

are analyzed to quantify climate finance flows supporting sanitation projects. The results indicate that 

sanitation is largely ignored in countries’ climate agendas constituting only 1% of all countries’ activities 

with very scarce mitigation activities for the sector. Furthermore, sanitation is marginalized in the 

international climate finance landscape. Very limited climate-related finance from official development 

assistance was found allocated to projects with the main focus on sanitation. As for the GCF approved 

project proposals, only 7 projects out of 99 had sanitation or wastewater-related components and only 

one project of the 7 received GCF funding. These results indicate a knowledge gap of sanitation’s 

potential contribution to emissions reduction and the risks from climate change towards sanitation 

systems. Furthermore, it points out the need for better coordination between development and climate 

finance in order to reduce the finance gap and help achieve the sustainable development goals and the 

Paris agreement simultaneously. 

Keywords: Sustainable Development, Sanitation, Wastewater, Climate Change, Climate Finance. 

Moustafa Bayoumi, Department of Earth Sciences, Uppsala University, Villavägen 16, SE- 752 36 Uppsala, 
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MOUSTAFA BAYOUMI 

Bayoumi, M., 2019: Evaluating the inclusion of sanitation and wastewater in climate policy and finance. Master 
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Summary: 

Is sanitation contributing to climate change, or is it vulnerable to its consequences? In fact, sanitation is 

both a significant emitter of greenhouse gases which are the main cause behind the changing climate 

and also it is one of the sectors that is deemed very vulnerable for future risks including climate 

variability and extreme weather conditions from climate change. Despite its emissions contribution and 

vulnerability, there are reasons to believe that sanitation is not adequately included in climate policy and 

finance. This research aims to raise the question, to what extent does sanitation and wastewater receive 

attention in countries’ climate agendas and are included in the international climate finance landscape.  

In that sense, this study aims to evaluate how often and in what sense are sanitation and wastewater 

mentioned in countries Nationally Determined Contributions (NDCs) which serve as the foundation of 

the Paris agreement. On the other hand, Climate-related finance from Official Development Assistance 

and approved project proposals by the Green Climate Fund board are used to quantify the climate finance 

flows to this sector. The findings of this study show that sanitation has limited presence in countries 

activities recorded through their NDCs. In addition to that, sanitation received very limited climate-

related finance from official development assistance and hardly received funding from the Green 

Climate Fund. These results suggest that potential benefits and risks of sanitation in relation to climate 

change are not well accounted for in climate policy and finance. This highlights that more political and 

financial focus is needed in order to fully explore the benefits of the sector and minimize the risks from 

climate change. Furthermore, it shows that there is a knowledge gap for research to fill on how resilient 

different sanitation technologies are to climate change, the links between sanitation, climate change and 

health, and the sectors and projects eligible for climate funding. 

Keywords: Sustainable Development, Sanitation, Wastewater, Climate Change, Climate Finance. 
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1. Introduction

Providing basic sanitation is an established driver of development and public health. The sustainable 

development goals aim to further advance the progress done so far with a substantial goal of eliminating 

open defecation and achieving basic access for all. However, in order to safeguard previous 

achievements and maintain progress, it is important to be conscious of emerging risks. Climate change 

is posing a threat to the resilience of the Earth system and our societies. Of the expected outcomes are 

severe impacts on the availability and management of water resources and the severity of extreme 

weather events. These impacts raise questions regarding the sustainability and resilience of several 

sectors including sanitation services and systems (Howard et al. 2016). 

The sanitation and wastewater sector is currently facing major challenges. According to a WHO and 

UNICEF (2017) report, 2.3 billion people still lack a basic sanitation service and almost 900 million 

people worldwide still practice open defecation. With the sectors’ current state of vulnerability towards 

climate variability, there is a risk that any progress in this sector could be further hindered by climate 

change (UNESCO 2012). In that sense, sanitation is among the main sectors that will need to become 

more resilient and adaptable to changing climate conditions, in order to continue to protect and promote 

human health and development (Watts et al. 2018). However, sanitation services are not just vulnerable 

to climate change. The sector is a significant contributor to greenhouse gas emissions due to its organic 

nature but also because of the energy consumed to power and manage waterborne systems, wastewater 

treatment plants and also to handle transport and disposal (Howard et al. 2016). In addition to that, 

emissions are increasing rapidly due to population growth (Du et al. 2018). But the sector also offers 

opportunities for emission abatement and even becoming energy positive through the use of biogas, 

energy recovery and nutrient recovery (OECD/IEA 2016). However, in order to capitalize on these 

opportunities, there is a need to better understand sanitation links with climate change and the sectors’ 

financial requirements for safeguarding it. 

Sanitation is currently lacking the minimal financial requirements to meet the basic access goals. One 

report suggested that 80% of countries report insufficient financing to meet national Water Supply, 

Sanitation & Hygiene (WASH) targets (UN-Water & WHO 2017). This means that current levels of 

funding towards WASH services are well below the costs required for achieving the sustainable 

development goals by 2030. To that end, a threefold increase in current annual investment levels would 

be required (Hutton and Varughese 2016). Increasing resilience towards climate change of the systems 

in place will add even more to those costs and will need additional technical capacities. With the 

currently available capital falling short, climate finance could offer a new source of funding to be tapped 

and help in reducing the current WASH finance gap. However, there is very limited information on how 

sanitation is included in climate politics and the absence of synthesized data on climate finance reaching 

sanitation and wastewater projects. Thus, the aim of this research is to evaluate the state of sanitation in 

global climate policy and climate finance using the following research questions:  

 Question 1: How is sanitation included in countries’ climate agenda through the Nationally

Determined Contributions to the Paris Agreement?

 Question 2: How much climate-related finance is flowing to the sanitation and wastewater

sector?

 Question 3: Is the Green Climate Fund financing sanitation and wastewater projects?

With this aim in mind, it is important to note that the use of ‘sanitation and wastewater’ in this study 

aims to encompass the whole sanitation system value chain starting from the user interface and ending 

with waste disposal/reuse. This includes the processes in between independent of which technology used 

and whether it is a central waterborne system or a decentralized one for example. Domestic wastewater 

is of special interest when studying sanitation, however, in most of the data, there is no clear description 

of what wastewater covers. Therefore, industrial wastewater is often included in the literature and data 

on wastewater. The use of ‘water sector’ or ‘WASH’ refers to the broader sector which includes water 

supply, water management and hygiene in addition to sanitation. 
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That said, the following chapter starts by introducing access to sanitation and climate change as two 

current global challenges accompanied by background information on the sustainable development 

goals and the Paris Agreement which are the policy initiatives aiming to tackle those challenges. Chapter 

3, through a review of the current literature, examines the contribution of sanitation and wastewater to 

climate change, the mitigation options for the sector and the risks posed from climate change impacts 

on the sector. Chapter 4 outlines the research methods used in addition to highlighting several limitations 

faced while conducting this research. Chapter 5 contains the results from the different methods used to 

analyze the data available. Chapter 6 includes an analysis and discussion of the results from this study 

and ways forward to build on the current state of knowledge. The last chapter synthesizes the 

conclusions originating from this research. 

  



 

3 
 

2. Background 

In the last decades there has been monumental efforts to move forward on two of the most pressing 

challenges for humanity: sustainable development and climate change. Agenda 2030 provides a general 

framework through establishing the Sustainable Development Goals (SDGs) that contribute to human 

flourishing. The Paris Agreement, alternatively, provides a general framework for reducing greenhouse 

gas emissions to a level consistent with a less than 2ºC increase in global temperature. These two policy 

initiatives attempt to address the development challenges including access to sanitation among others 

and the future risks of climate change. Both policy initiatives appear to share synergies and tradeoffs. 

The aim of this section is to expand on these policy initiatives, the challenges they address and the 

relation and links between sanitation and climate change.  

 

2.1. Policy initiatives  

2.1.1. Sustainable development and the sanitation challenge 

The Sustainable Development Goals (SDGs) aim to motivate action in maintaining human flourishing 

and to achieve a better and more sustainable future for all. The 17 SDGs build on the Millennium 

Development Goals (MDGs) in attempting to address the current development challenges, including 

those related to poverty, inequality, climate, environmental degradation, prosperity, and peace and 

justice. The goals interconnect and countries are urged to achieve each goal and target by 2030. To be 

able to monitor such goals the SDGs include 169 targets and governments are also encouraged to 

develop their own national indicators that would assist in monitoring their progress.  

Sanitation has been identified as a cornerstone for an improved standard of living and was considered 

by the UN as one of the key goals when adopting the Sustainable Development Goals. Goal 6 which is 

known as the water goal aims to: ensure availability and sustainable management of water and sanitation 

for all (UN n.d.). The focus of this study is more related to target 6.21 which aims for achieving access 

to adequate and equitable sanitation and hygiene for all and target 6.32 focused on reducing pollution 

and halving the proportion of untreated wastewater. 

The Joint Monitoring Programme (JMP) of the World Health Organization (WHO) and UNICEF (2017) 

define a basic sanitation system as the use of improved facilities which are not shared with other 

households and a safely managed sanitation services as the use of improved facilities which are not 

shared with other households and where excreta are safely disposed in situ or transported and treated 

off-site. If the facilities are shared, they are referred to as a limited service. The report mainly focuses 

on the state of SDG6 which despite the progress achieved so far, still appears as a challenging goal to 

achieve by 2030. In 2015, 2.3 billion people still lacked a basic sanitation service, 600 million people 

used a limited sanitation service and 892 million people worldwide still practice open defecation (ibid.). 

The growing focus on sanitation is attributed to the UN adopting the Human Right to Safe Drinking 

Water and Sanitation calling for safe, affordable, acceptable, available, and accessible drinking water 

and sanitation services for all (UN 2011). In addition to that, sanitation has several benefits for 

individuals and society. The health benefits are usually considered to be the most significant but 

sanitation also has gender, economic and environmental benefits. This could be in the form of helping 

women and girls to be secure and healthy, encouraging girls' attendance in school past puberty, 

preserving the dignity of disabled people and improving the surrounding environment of a community 

(Pearson and Mcphedran 2008).  

                                                           
1 Goal 6 Target 6.2: By 2030, achieve access to adequate and equitable sanitation and hygiene for all and end 

open defecation, paying special attention to the needs of women and girls and those in vulnerable situations. 
2 Goal 6 Target 6.3: By 2030, improve water quality by reducing pollution, eliminating dumping and minimizing 

release of hazardous chemicals and materials, halving the proportion of untreated wastewater and substantially 

increasing recycling and safe reuse globally. 
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In order to achieve the SDG targets, sustainable sanitation systems will need to be widely deployed. 

These systems involve a combination of various technologies to manage human waste from origin to 

disposal (Lüthi et al. 2011). Even though a larger proportion of the global population now have access 

to sanitation systems and services, the benefits that are attributed to sanitation are hard to maintain as 

the sustainability of many of the services is questionable (Howard et al. 2016). One reason to question 

them is the extent of their resilience towards the intensifying threats from climate change. 

 

2.1.2. Paris Agreement 

The Paris Agreement (PA), adopted in 2015, builds upon the United Nations Framework Convention on 

Climate Change (UNFCCC) and calls for reducing greenhouse gas emissions to keep global average 

temperatures well below 2ºC above pre-industrial levels, and to pursue efforts to limit it to a 1.5ºC rise. 

It has so far been ratified by 185 of 197 Parties to the Convention (UNFCCC 2019b). 

The Paris Agreement’s principal instrument is the Nationally Determined Contributions (NDCs). Those 

are mainly statements of the efforts an individual country intends to take to reduce greenhouse gas 

emissions and adapt to climate change, but many indicate other priorities and ambitions that contribute 

to broader sustainable development such as eliminating poverty and preventing environmental 

degradation. The NDCs are submitted every five years to the UNFCCC secretariat, with the next round 

to be submitted by 2020. They are also coupled with requirements that all Parties report regularly on 

their emissions and on their implementation efforts. It is important to note that the NDCs are voluntary 

and non-binding and therefore they are a reflection of the national interest of the contributor. 

Nonetheless, they are a crucial element of the Paris Agreement and the main instruments for countries 

to outline their climate actions and commitments.  

Elements of overlap are evident in both policies. For example the Paris Agreement includes references 

to sustainable development several key paragraphs while the SDGs address climate change directly most 

clearly with SDG13 on climate action. While the need to integrate human development and our response 

to climate change is obvious, to what extent is that the case in political action is still unclear. 

 

2.2. Climate change  

There is no doubt that climate change has become a threat to human life on earth and is considered the 

most significant challenge of the twenty-first century with the potential to cause significant human and 

economic damage (IPCC 2018). In order to understand how this threat will affect our societies and more 

specifically for the purpose of this research, in terms of the effect on water, sanitation and wastewater 

systems, it is important to recognize the underlying causes and observed changes by human induced 

climate change. 

Greenhouse gases (GHG) including carbon dioxide, methane, and nitrous oxide are playing a key role 

in trapping heat within the atmosphere which is changing global climate patterns. These anthropogenic 

gas emissions mainly led by burning of fossil fuels caused an increase in CO2 concentrations from 280 

parts per million (ppm) in preindustrial time to 411 as measured in June 2018 (Shurpali et al.  2019). 

The increase in CO2 concentration over this time period contributed to a 0.85°C increase in the mean 

global surface temperature (IPCC 2014). Another recent report confirmed that average global 

temperature reached approximately 1°C over pre-industrial levels (WMO 2019). Additionally, global 

methane concentrations have increased from 722 parts per billion (ppb) in preindustrial times to 1834 

ppb by 2013, an increase by a factor of 2.5 (Shurpali et al. 2019). Tuckett (2009) estimated that CO2 and 

CH4 contributed around 81% of the total radiative forcing3 of long-lived greenhouse gases in 2008. 

                                                           
3 Radiative forcing id the quantification of the perturbation of energy into the Earth system caused by natural and 

anthropogenic substances and processes that alter the Earth’s energy budget (IPCC 2014). 
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GHG concentration in the atmosphere is the driver for climate change across the globe. The changes 

include variations in precipitation rates, ocean warming and acidification due to CO2 uptake. The 

impacts of climate change are becoming more visually evident across all continents with melting 

glaciers, reduced snow and ice cover and rising sea levels (IPCC 2014). They are also physically felt in 

terms of heat waves, intense storms and air pollution (ibid.). The changes in climate can have drastic 

effects on people’s livelihoods with negative impacts on natural resources and economic conditions. 

More specifically, vulnerable populations of low and middle income are more likely to be affected the 

most by any changes. This is due to lower access to food and water, fragile infrastructure and lower 

adaptation capabilities. A report by the World Meteorological Organization (WMO) (2019) confirmed 

that extreme weather had an impact on lives and sustainable development on every continent. Despite 

the fact that some of the climatic changes could turn out to be positive, the global negative effects are 

expected to outweigh potential benefits (Bates et al. 2008).  

 

2.2.1. Observed changes, predictions and impacts 

The Intergovernmental Panel on Climate Change (IPCC) is the United Nations body for assessing the 

science related to climate change. Created in 1988 by the WMO and the United Nations Environment 

Programme (UNEP), the objective of the IPCC is to offer governments at all levels scientific information 

that they can use to develop climate policies. The IPCC provides scientific assessments on the state of 

knowledge on climate change. It also helps in stressing scientific agreement in different areas and 

specifying where further research is needed. Therefore, the IPCC reports serve as the scientific base for 

implications and potential future risks of climate change. 

According to an IPCC report (2014), atmospheric concentrations of carbon dioxide, methane and nitrous 

oxide reached unprecedented levels compared to the last 800,000 years and human anthropogenic 

emissions are deemed extremely likely to have been the dominant cause of the observed warming since 

the pre-industrial era. The following is a selection of observed changes and Impacts from the IPCC fifth 

assessment report (2014) that could potentially affect water and sanitation. 

Observed Changes: 

 The period from 1983 to 2012 was likely the warmest 30-year period of the last 1400 years in 

the Northern Hemisphere, where such assessment is possible (medium confidence). 

 Over the period 1992 to 2011, the Greenland and Antarctic ice sheets have been losing mass 

(high confidence). Glaciers have continued to shrink almost worldwide (high confidence). 

  Northern Hemisphere spring snow cover has continued to decrease in extent between 1992 to 

2011 (high confidence). 

 Over the period 1901 to 2010, global mean sea level rose by 0.19 [0.17 to 0.21] m. The rate of 

sea level rise since the mid-19th century has been larger than the mean rate during the previous 

two millennia (high confidence). 

Impacts: 

 Changing precipitation or melting snow and ice are altering hydrological systems, affecting 

water resources in terms of quantity and quality (medium confidence). 

 Climate change is projected to reduce renewable surface water and groundwater resources in 

most dry subtropical regions (robust evidence, high agreement) intensifying competition for 

water among sectors (limited evidence, medium agreement). 

The WMO (2019) added that 2015–2018 were the four warmest years on record as the long-term 

warming trend continues with ocean heat content at a record high and global mean sea level continues 

to rise. It is expected that these changes will have widespread impacts on human and natural systems. 

However, impacts on the availability and quality of freshwater resources, and more so on water-
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dependent services, remain extremely hard to predict. Changes could be gradual or extreme with a 

potential to jeopardize water security over the long term. 

 

2.2.2. Climate Change and Water 

Hydrological cycles are affected by changes in climate patterns. Precipitation change, reduced snow 

cover and ice cover, and change in soil moisture are a few of the alterations that are projected. In addition 

to that, floods and droughts are likely to occur. Climate projections suggest that major areas affected by 

drought will include the Mediterranean Basin, Western United States, Southern Africa, and Northeastern 

Brazil (Bates et al. 2008). On the other hand, flood frequency is expected to increase in Southeast Asia, 

Peninsular India, Eastern Africa, and the northern half of the Andes (Hirabayashi et al. 2013).  

Water quality is affected by floods and droughts mainly due to pollution. Sediment, nutrients, dissolved 

organic carbon, pathogens, pesticides, and salt will contaminate water and have negative impacts on 

human health due to waterborne diseases (Bates et al. 2008). However, contamination is not the only 

threat to water. Water quantities, as in freshwater sources available, are expected to decrease due to 

various reasons. The main reason is sea-level rise, which will extend onto freshwater sources and 

contribute to salinization of groundwater and estuaries. Another reason for water scarcity is higher 

evaporation rates due to increased temperature.  

Setting aside the fact that water is essential for survival on earth, the decrease in fresh water availability 

could have consequences on food production and industries. Human demand for fresh water driven by 

socioeconomic growth is already stressing available resources. Climate change is expected to double 

that stress by 2025 (ibid.). Affected populations who experience water scarcity due to climate change 

are projected to increase from 0.4–1.7 billion in 2020 to 1–2 billion in 2050 all the way to 1.1–3.2 billion 

in 2080 (Arnell 2004). Other estimates expect that at least a moderate level of water stress will affect 5 

billion people by 2050 (Schlosser et al. 2014). Mekonnen and Hoekstra (2016) estimated that 4 million 

people face severe water scarcity at one month per year and the World Economic Forum (2018) ranked 

water-related risks listed among the top five global impact risks for the seventh consecutive year. That 

is why the future of water appears uncertain and water is predicted to be the main channel through which 

climate change impacts will be felt by people, ecosystems and economies (Bates et al 2008). 

 

2.3. Climate change, Sanitation and Wastewater 

Climate change impacts on sanitation systems will depend on the technology in use or in worse cases, 

on the lack of it. Apart from the potential discomfort, poor or lack of sanitation contributes to the 

transmission of diseases including: cholera, diarrhea, dysentery, hepatitis A, typhoid, and polio (WHO 

2018a). Outcomes of climate change, especially floods can exacerbate those waterborne disease rates. 

Floods, droughts, and storms destroy water supplies and sanitation disposal areas and, in turn, 

contaminate water (UNICEF 2015). These outcomes will affect developing countries the most and could 

cause development progress to be slowed or even set back (Conway 2011). 

According to recent studies, sanitation services of different types will all be vulnerable in some way to 

the impacts of climate change. One specific part of sanitation, waterborne systems, are expected to face 

a particular set of challenges. This is mostly because wastewater management and treatment is 

dependent on the abundance of water and consumes considerable amount of energy. In addition to that, 

wastewater facilities will need to be more resilient in order to cope with climate change and withstand 

weather extremes.  Other sanitation systems such as on-site systems are also expected to be vulnerable 

to floods. However, the case of wastewater is different from general sanitation as wastewater treatment 

is a significant and better documented source of GHG including; carbon dioxide from aerobic processes 

(oxidation processes), methane from anaerobic processes (3–19% of global anthropogenic methane 

emissions), and nitrous oxide (3% of N2O emissions from all sources) associated with 

nitrification/denitrification processes (Zouboulis and Tolkou 2015). For decentralized systems, in 

regions such as sub-Saharan Africa (where less than 70% of the population has access to sanitation), the 
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lack of sanitation or misuse of on-site sanitation systems could pose a significant threat to the quality of 

surface and shallow groundwater sources (Bonsor et al. 2010). But climate change is not the only risk 

on sanitation systems. Population growth is likely to provide excessive pressure on water supply and 

sanitation systems and climate change will undoubtedly play an important role in shaping the future of 

water and sanitation systems. 
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3. Literature Review 

Sanitation is similar to other sectors a contributor but also vulnerable to the effects of climate change. 

Responding to climate change involves a two-branched approaches. The first is mitigation which is 

defined as “an anthropogenic intervention to reduce the sources or enhance the sinks of greenhouse 

gases” while the other is adaptation which refers to an “adjustment in natural or human systems in 

response to actual or expected climatic stimuli or their effects, which moderates harm or exploits 

beneficial opportunities” (IPCC 2007). 

Countries in general have different priorities when it comes mitigation and adaptation activities and the 

way in which Water, Sanitation and Hygiene (WASH) are included in adaptation and mitigation 

activities varies. Despite water being the most prioritized sector in adaptation in the NDCs (UN 2016), 

there are reasons to believe that sanitation in particular is largely ignored. This suggests a potential 

knowledge gap of how sanitation is affected by climate change and its possible contribution to climate 

action. 

That said, this section provides a review of the literature on the links between sanitation and wastewater 

with climate change. The emissions from the sector are initially reviewed. Afterwards, possible 

mitigation options are examined. Lastly, an overview of the adaptation needs and resilience of current 

sanitation technologies is presented. 

 

3.1. Mitigation 

3.1.1. Sanitation and wastewater emissions 

Emissions from the waste sector are estimated to be around 5% of global greenhouse gas emissions 

(Bogner et al. 2008). One category of this sector is sanitation and domestic wastewater where emissions 

are expected to rise by almost 50% by 2020 (Fischedick et al. 2014) and nearly double by 2050 

(OECD/IEA 2016). These emissions are primarily in form of carbon dioxide (CO2), methane (CH4), and 

nitrous oxide (N2O). CO2 emissions in the sanitation sector are mainly in the form of indirect emissions 

through the energy used in treatment and pumping, the use of chemicals and additives and transportation. 

Methane, a GHG over 20 times more potent compared to CO2 over a 100-year time horizon (Myhre et 

al. 2013), is generated by wastewater due to the anaerobic decomposition of organic matter. The methane 

emissions are greater in places where there are: little or no collection and treatment of wastewater, open 

sewers, disposal such as latrines, or anaerobic systems without gas management. Wastewater 

contributed to about 7 per cent of total global methane emissions in 2010 (US EPA 2012). The increasing 

concern about methane and its Global Warming Potential4 (GWP) is attributed to the improved 

understanding of the warming potential of CO2, as has the understanding of the period methane generally 

stays in the atmosphere before changing into CO2. The IPCC (2014) states that methane spends roughly 

12 years trapping atmospheric heat 87 times more effectively than CO2, then it becomes CO2 itself. 

When compared to all other GHGs, CO2 and CH4 have the lowest GWP values. However, there is a 

great concern about levels of CO2 and CH4 in the atmosphere, and other GHGs are hardly mentioned in 

the media. This goes back to the fact that the overall contribution of a pollutant to the greenhouse effect, 

involves a combination of its concentration with the GWP value. Thus CO2 and CH4 currently contribute 

most to the greenhouse effect due to their increase in atmospheric concentration since the Industrial 

Revolution (Tuckett 2009). Another important GHG is nitrous oxide which is produced from the action 

of microbes on urea. It has 265 times the climate-forcing potential of CO2 over a 100-year time horizon 

                                                           
4 Global warming potential (GWP) of a greenhouse gas is a dimensionless number. All values are calibrated with 

respect to CO2 whose GWP value is 1. A molecule with a large GWP is one with strong infra-red absorption in 

the windows where the primary greenhouse gases such as CO2, etc., do not absorb, long lifetimes, and 

concentrations rising rapidly due to human presence on the planet (Tuckett 2009). Another property of interest is 

the lifetime of the pollutant in the earth’s atmosphere: the longer the lifetime, the greater contribution a 

greenhouse gas will make to global warming. 
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and causes ozone layer depletion (Myhre et al. 2013). N2O from wastewater accounted for 3 % of global 

N2O emissions and are expected to keep rising (Zouboulis and Tolkou 2015).   

Energy consumption retains an important role in the contribution of emissions for the waterborne 

systems. Li et al. (2015) state that this sector consumed 3% of global electricity consumption while 

Twomey & Webber (as cited in Howard et al. 2016) found that 5% of the United States’ primary energy 

production is used in public water supply. These numbers when translated to emissions add significantly 

to the sectors CO2 emissions. 

Of the main drivers for predicted increases in emission from the sanitation sector is population growth. 

One example is China’s domestic wastewater methane emissions increasing by 419.39% between 

2000 and 2014 (Du et al. 2018). On the other hand, other developing and middle income countries, 

still depend on on-site wastewater treatment technologies like septic systems and pit latrines. One 

estimate suggested that that pit latrines alone, which are concentrated in rural areas, emit 4% of global 

anthropogenic emissions (US EPA 2012). 

While most analyses of emissions and mitigation opportunities from wastewater have focused on 

centralized treatment plants, it has become increasingly clear that on-site wastewater treatment 

technologies are main sources of CH4. Yet, on-site technologies’ emissions remain poorly quantified 

(Reid et al. 2014). The IPCC also notes that open-air defecation remain largely unquantified and a global 

systematic assessment is needed for decentralized treatment technologies (Bogner et al. 2008; 

Fischedick et al. 2014). Despite the gap of emissions information, there are strong reasons to believe 

that improved sanitation and wastewater management could not only enhance resilience of current 

systems and aid development progress but can also make an important contribution to climate 

mitigation, reducing emissions of several key GHGs (Andersson et al. 2016). 

 

3.1.2. Mitigation potential 

There are several ways in which reduced emissions can be achieved in the wastewater and sanitation 

sector including: avoiding uncontrolled methane emissions from waste; substituting fossil fuels with 

energy recovered from waste streams; substituting chemical fertilizers that are produced with high inputs 

of energy; and increasing efficiency within waterborne systems (Andersson et al. 2016; Howard et al. 

2016). 

As mentioned before, sanitation and wastewater has a significant GHG emissions contribution but also 

a potential to mitigate these emissions. This however is dependent on several areas. The technology in 

use for waste treatment in one of them. For example, Khiewwijit et al. (2015) reported a 35% reduction 

in emissions by modifying the conventional wastewater treatment configurations. Similarly, Rogstrand 

et al. (as cited in Andersson et al. 2016) revealed up to 70% methane emission reduction from post-

processing of wastewater sludge and excreta.  

Another approach is to capture methane emissions and using it as a source of energy for the rest of the 

treatment process or for other purposes as energy requirements of wastewater systems (including 

transport, treatment and disposal) remain a main challenge. Fischedick et al. (2014) note that the water 

and sanitation sector has significant potential to generate much of its energy requirements from within 

its systems and eventually becoming a net contributor to energy, thus making systems energy positive. 

The OECD/IEA (2016) report that energy consumption in the water sector can be reduced by 15% in 

2040 with the largest savings possible in wastewater treatment. Additionally, energy recovery could 

provide over 55% of the electricity required for municipal wastewater treatment by 2040 (ibid.). 

Furthermore, Ballared et al. (2018) estimated that if the urban water sector were to become carbon 

neutral, it could contribute the equivalent of 20% of the sum of committed reductions by all countries 

to the Paris Agreement. 

Others show that there is yet huge untapped potential for energy savings in this sector. Howard et al. 

(2010) suggest using technologies with lower energy requirements and highlight this as a priority in 

reducing carbon footprints. For example, evaluations of alternative wastewater treatment systems show 
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that wetland systems can use as little as 15% of the purchased energy of conventional sewage systems 

(Hutton & Chase 2016). But the choice of a wetland system comes with a need of more land and thus 

may have other consequences, such as higher transportation emissions. Therefore, these solutions will 

need to be applied in relation with their local context.  

The substitution of chemical fertilizers and the return of organic matter to soils is another approach to 

sequestering emissions. Andersson et al. (2016) estimated that globally, we produce 9.5 million m3 of 

human excreta and 900m3 of municipal wastewater a day. These wastes contains enough nutrients to 

replace 25% of the nitrogen currently used to fertilize agricultural land in form of synthetic fertilizers, 

and it is enough water to irrigate about 15% of the farmland in the world (ibid.). Anthropogenic nitrogen 

production is energy-intensive and consumes large volumes of natural gas. Other studies evaluate that 

the global phosphorus available from human excreta, if collected, could equal 22 per cent of total global 

phosphorus demand (Mihelcic et al. 2011). Another issue that rises from the use of chemical nitrogen 

fertilizer is the release of large amounts of N2O when applied to farming land. The USA EPA (2010) 

estimated that 74% of N2O emissions in the USA came from the use of synthetic fertilizers. The 

worldwide use of synthetically produced fertilizers is estimated at 170 million tons every year (FAO 

2011). At the same time, conventional sanitation and wastewater management systems annually dump 

nutrients the equivalent of around 50 million tons of fertilizer. This nutrient recovery will also limit 

runoff that causes eutrophication of lakes which according to a recent study if not put in check could 

contribute the equivalent of 18–33% of annual CO2 emissions from burning fossil fuels by the end of 

the century (Beaulieu et al. 2019). 

While the latest IPCC report (2018) show that significant CO2 reductions are very possible, Tuckett 

(2009) argued that CH4 levels pose just as serious a threat as CO2 principally because they will be much 

harder to reduce as the main emitters’ include livestock and the waste sector which are related to the 

growing global population. However, sustainable sanitation systems have already piloted ways to 

become carbon neutral or even positive in some cases. One project in China managed to successfully 

recover and reutilized almost all the carbon, nitrogen and phosphorous nutrients in sludge, while also 

recovering biogas for energy use, thus significantly reducing the GHG emissions associated with 

treatment processes (Fu et al. 2017). Another study ranked the different technologies that would help 

achieve several SDGs including goal 13 on climate action while also minimizing health risk, increasing 

food security and improving the recovery of beneficial resources such as energy and fertilizer (Orner & 

Mihelcic 2018). 

Harnessing these resources does not only reduce emissions but also address development and security 

issues while also reducing environmental pollution and creating economic incentives (Andersson et al.  

2016). Greater attention from policymakers needs to be directed towards this in order to turn these 

potential risks into opportunities. 

 

3.2. Adaptation needs 

Adaptation to climate changes is a term of several definitions. The most common is the one found in the 

IPCC’s fourth assessment report as “the adjustment in natural or human systems in response to actual 

or expected climatic stimuli or their effects, which moderates harm or exploits beneficial opportunities” 

(IPCC 2007). In other words, it focuses on the reduction of vulnerability to climate risks taking into 

account general development aspects such as wellbeing and poverty alleviation. There are several 

sectors that will need to adapt and water was identified as a top priority by more than 75% of developing 

countries (UNFCCC n.d.). 

The literature on climate impacts on sanitation is so far very scarce. However, from the limited literature, 

the kinds of impacts that are predicted from climate change on water and sanitation systems are damage 

and reduced operational efficiency of inadequate infrastructure through heavy rains and flooding, 

drought or increased pollution. In those cases of extreme weather events, public health becomes a main 

concern especially in the cases of environmental contamination due to water quality deterioration, or 

water scarcity on which waterborne sanitation systems depends (Calow et al. 2011; Cissé et al. 2011). 

The WHO (2009) concludes that with these impacts in mind, all sanitation technologies will be 
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vulnerable to climate change but also have some adaptive capacity. But adaptation to climate change is 

a complicated process that will require appropriate planning and an understanding of the main risks 

posed by climate variability. A robust plan should also take into account future uncertainty, alongside 

other pressures on resources, systems and services.  

Zolnikov (2018) argues that solutions to sanitation are the same whether or not being exacerbated by 

climate change. Those solutions range from providing a simple technology of a bucket latrine to 

implementing modern sewage systems in populated urban areas (Skolnik 2008). This position is 

contested with several studies highlighting that the choice of technology should be relevant to expected 

climate changes and reflect resilience (Sherpa et al. 2014; Calow et al. 2011; Howard et al. 2010). Luh 

et al. (2017) even score sanitation technologies’ resilience to six climate-related hazards: drought, 

decreased inter-annual precipitation, flood, superstorm flood, wind damage, and saline intrusion. The 

results show the varying resilience of different technologies ranging between medium and low and 

emphasize the need for sanitation systems to be adapted to ensure functionality during and after extreme 

weather conditions. Howard et al. (2016) also stresses that all onsite systems for example are vulnerable 

to flooding. In extreme conditions, this may result in spillage of fecal matter in the environment and to 

contamination of drinking water supplies. The WHO (2009) advises the separation of storm water from 

sewage to minimize the risk of overflows or damaging collection systems and treatment facilities, which 

in turn could have pollution impacts. Sherpa et al. (2014) propose using modified sewer networks 

connected to decentralized treatment systems rather than conventional sewer systems, thereby 

decreasing the risk of damage, overflows and the spread of contaminants. One general theme noted in 

the literature is the emphasis that future technology need to be developed resilience with greater climate 

resilience under local circumstances. Apart from very few studies, solutions proposed so far have been 

limited within collection and transportation instead of treatment, safe disposal, and reuse.  Therefore, it 

is clear that there is yet little attention placed on climate change impacts on sanitation services and their 

potential to adapt despite their importance (Howard et al. 2016; Sherpa et al. 2014). 

One main tool for developing adaptation plans is predictive global climate models and hydrological 

cycles in addition to relationships between surface and groundwater. The dependence on such tools 

remains a major challenge for developing countries given the lack of meteorological and hydrological 

data (Oates et al. 2014). Bonsor et al. (2010) mention that the global climate models cannot replicate 

accurately past or present climatic conditions observed within large parts of Africa which leaves them 

with a large margin of error in their predictions for this region. These struggles were recorded by 

Conway et al. (2009) in their effort to identify hydrological change over nine major river basins in Sub-

Saharan Africa. The limited data and inability to quantify land use change or other anthropogenic 

influences was found as a main obstacle for their research in order to separate climate signals from the 

many other direct and indirect factors influencing the resource conditions.  Therefore, the long term 

planning for sanitation systems including designing and selecting sanitation and wastewater 

technologies will need to embrace high adaptability to extreme weather conditions but also high 

flexibility towards uncertainty and variability. 

Since adaptation to climate change is not an easy matter, there is always a risk that adaptation initiatives 

might fail to meet their objectives, or even worse, they might even increase vulnerability. This issue is 

referred to in literature as ‘maladaptation’. This occurs when adaptation initiatives increase emissions 

of greenhouse gases, disproportionately burden the most vulnerable, or set paths that limit the choices 

available to future generations (Barnett & O’Neill 2010; Juhola et al. 2016).  

The need for concrete adaptation options is understandable, but since they are currently lacking, 

adaptation will need to be considered through policies that are flexible enough to also account for the 

development context and for gaps in existing capacity to deliver basic public goods in some developing 

regions. A fluid nature for adaptation and coping strategies will be essential when to face uncertainty 

around the frequency and magnitude of extreme events along with populations exposed to outcomes are 

related to disasters, such as water scarcity or floods. Eventually, vulnerability and adaptive capacity of 

access to water and sanitation services will be determined by the interaction of technology, policy and 

management (WHO 2009). One potential enabling condition is the integration of adaptation into other 

policies (frequently called ‘mainstreaming’, for example, by including climate change projections in 

water management, urban planning or health (Eisenack et al. 2014). 
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In conclusion, water and sanitation systems need to become more resilient and adaptable to changing 

climate conditions, otherwise there is a risk to safeguarding progress that have been already done and to 

promote wellbeing in a changing climate (Watts et al. 2018). 

 

3.3. Possibilities for financing sanitation 

3.3.1.  Development finance  

Development finance is a broad concept encompassing, overseas development assistance, foreign direct 

investment, remittances from migrants as well as microfinance (Giorgioni 2017). The aim of overseas 

development assistance is to ensure that the necessary financial resources are mobilized and utilized in 

an efficient, effective and sustainable way so as to promote and meet particular development outcomes 

and goal. To reach this aim, finance for development tries to fill the gap between the required and 

currently available funding to meet those goals. This could be through increasing levels of current 

finance, finding additional sources, and enhancing efficiency and effectiveness (Biekpe et al. 2017).  

Many countries face significant fiscal challenges when it comes to meeting their development need. The 

water and sanitation sector is no stranger to financial deficit. The Global Analysis and Assessment of 

Sanitation and Drinking-Water (GLAAS) which is a UN-Water initiative implemented by WHO 

suggested  that 80% of countries report insufficient financing to meet national WASH targets (UN-

Water & WHO 2017). Some of those national targets do not even rise to the higher levels of service that 

are the focus of SDGs which indicants a significant fiscal barrier in the aim of achieving SDG6. Hutton 

and Varughese (2016) estimate that a threefold increase in current annual investment levels would be 

required in order to achieve targets 6.1 & 6.2. Furthermore, finance commitments for WASH services 

have been declining (UN-Water & WHO 2017) and the financial requirements to meet safely managed 

sanitation and hygiene are lagging far behind (Figure 1).  

 

 

Figure 1: Average spending 2000–2015 and additional resources needed for 2015–2030 to meet rural and urban targets for 

basic and safely managed sanitation and hygiene services globally. Source (World Bank Group & UNICEF 2017) based on 

Hutton and Varughese (2016). 

However, ignoring the water supply and sanitation sector comes at a cost. Hutton (2012) estimates the 

costs of inadequate water supply and sanitation amount to USD 260 billion every year. In another global 

review of the economic consequences of poor water and sanitation, the cost of poor sanitation exceeded 

2% of total gross domestic product (GDP) in East Asian and Pacific and Sub-Saharan African 

economies, while in South Asia, it exceeded 4% of GDP (Hutton & Chase 2016). 
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The financial support to low income countries is critical but does not seem enough for now. The WASH-

related ODA has been around 5% of all ODA commitments over the last years, however, the UN world 

water report states that it is unlikely to increase dramatically in the future (WWAP 2019). It is crucial 

then that national governments increase the amounts of public funding for the WASH sector but also 

seek funding from a different source. One additional finance source for WASH to tap is climate finance. 

 

3.3.2. Climate finance 

At COP15 held in Copenhagen in 2009, developed countries promised to provide USD 30 billion in 

additional climate finance by 2012 and to mobilize USD 100 billion a year by 2020 to address the 

mitigation and adaptation needs of developing countries (UNFCCC 2010). The sources and governance 

of climate finance has been widely debated since then. And despite the urgency to act upon climate 

change, there are still some contested definitions such as Adaptation, Climate Finance and climate 

activities which are supposed to be funded. In addition to that, within climate finance, there are terms 

with no clear definitions such as “mobilized”, “provided”, “received” or “leverage”. Although these 

terms might be seen of minor importance, they do influence how climate finance is accounted for and 

what does it encompass. This results in accounting problems due to the use of different methods of 

tracking and reporting of climate finance which in turn slows progress towards delivering financial needs 

to their recipients and allows for risk of double-counting but also political implications such as lack of 

trust and transparency (Clapp et al. 2012; Caruso and Ellis 2013). There is also a large level of 

uncertainty in the figures and no consideration of which flows may be “additional” (Clapp et al. 2012). 

This is seen in the estimates of private climate finance, which will supposedly make up a significant 

share of the USD 100 billion commitment, but suffer from poor data quality and are highly sensitive to 

the way private climate finance is defined. A substantial part of public climate finance for developing 

countries (mainly provided by bilateral and multilateral institutions, and mainly targeted at mitigation) 

resulted from relabeling existing activities rather than new commitments (Steckel et al. 2017). 

Estimation of global financial needs is another struggle. For example the UNEP’s Adaptation gap report 

(2018) points out that earlier global estimates of the costs of adaptation are likely to be underestimates. 

The report indicated that by 2030 the estimated costs of adaptation could be two to three times higher 

than the range cited in the IPCC which reported a value of USD 70 billion to USD 100 billion per year, 

and plausibly four to five times higher by 2050.On the other hand, the amounts for an economic 

transition required to shift from fossil fuels to low-emissions, climate resilient infrastructure is 

monumental. Scenarios limiting global warming to 1.5°C project annual average investment needs in 

the energy system of around 2.4 trillion USD between 2016 and 2035 (IPCC 2018). 

In general, financial barriers were ranked among the most commonly reported barriers to the 

development and transfer of technologies in both mitigation and adaptation (UNFCCC n.d.). Mitigation 

efforts as mentioned in a majority of the low and middle-income countries NDCs depend significantly 

on obtaining sufficient financial support from the High-income countries as the cost far exceeds their 

financial capacities (Guttmann 2018). As for adaptation, climate uncertainty is a key challenge in its 

economic analysis and how to balance the costs with the expected loss from climate damage. This is in 

contrast to mitigation where a single metric such as CO2 or USD could be used to measure the 

performance options in hand. But it is not only an economic challenge in accounting for it, it also makes 

it more costly over time for governments to adjust to changing circumstances (OECD 2013). Sherpa et 

al. (2014) argue that although the cost of adaptive measures is generally high but it serves as a sustainable 

mechanism that will save property and infrastructure from the huge losses that can result from climate 

impacts. Lack of finance affect countries strategies to tackle climate change in the future. Local 

governments could eventually prioritize adaptation measures over mitigation as it is crucial for their 

development and help build resilience to climate change.  

However, it is important to not only discuss the amount of climate finance or how they can be mobilized, 

but also how they can be spent in a meaningful way that contributes to climate change challenge and 

sustainable development. This includes topics such as prioritizing activities, addressing participation, 
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ensuring effective delivery and exploring synergies between development and adaptation (Conway and 

Mustelin 2014). 

 

3.3.3. Climate finance and Sanitation 

The cost of addressing climate change threats will require a wide range of mitigation and adaptation 

measures that would probably exceed most developing countries’ financial capacities. Therefore, 

climate finance will play a crucial role in achieving an adequate level of sustainable development and 

reducing disaster risk. 

The case invest additional ODA in water and sanitation is compelling. As Hutton (2012) shows, water 

supply and sanitation had a return of at least USD 4.3 for every dollar invested. However, this number 

only stands if services can be sustained in the face of multiple risks, most importantly the risks posed 

by climate change.  

Climate Policy Initiative which is an international think tank published a report showing that Water and 

Wastewater management as a sector received 22 USD billion over 2015 and 2016, accounting for half 

of all adaptation climate funding over the same period (Oliver et al. 2018). On the other hand, this same 

sector only received 1.7 USD billion out of a staggering 972 USD billion allocated for mitigation over 

2015 and 2016 combined. These numbers confirm that emissions from this sector are still missed 

opportunities to be explored. As for adaptation, it confirms the focus of increasing adaptability and 

resilience in the water sector, however, it does not reflect more specifically how much is going into 

sanitation and wastewater management which has been generally diluted in the water and waste sectors. 

The GLAAS report confirms this dilution after gathering data from 37 External support agencies 

indicating that sanitation received only 35% of allocable sanitation and drinking-water ODA 

disbursements in 2015 (UN-Water & WHO 2017).  

Given the potential and urgency to adapt to climate change, reduce emissions and the obvious climate-

development co-benefits, there is a strong case for climate finance to complement development finance 

in the water and sanitation sectors (Howard et al. 2016). The issue in hand is the scarcity of synthesized 

data on climate finance in general which is also reflected in sanitation and wastewater climate-related 

finance. Thus one of the aims of this research is to fill this gap using the available quantitative data on 

climate finance from the largest Development and climate funding schemes.  
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4. Methods 

This section aims to offer grounds for understanding the approach and method of choice in this research. 

The study is based on three approaches in addition to a literature review of academic articles from peer-

reviewed journals and other official reports on climate change and development with a focus on 

sanitation and wastewater. The approaches integrate both qualitative and quantitative research methods 

with the aim of overcoming the limitations of using each method separately. The integration of both 

methods generally aims to advance the understanding of phenomenon of interest (Watkins & Gioia 

2015), which in this study is the climate policy and finance landscape with regards to sanitation. 

The first approach is a secondary content analysis of NDCs which represent countries’ commitments to 

the Paris Agreement. The focus is on SDG13 on climate action and SDG6 on water and sanitation, more 

specifically targets 6.2 and 6.3. A content analysis is generally used to identify and document the 

interests of certain groups (Drisko & Maschi 2015). In this study, this approach is used to identify 

whether sanitation is a topic of interest for countries in the context of climate change. The approach is 

considered a secondary analysis as it is based on an existing data set from the work of Brandi et al. 

(2017) but it aims to find answers to a question that differ from the question asked in the original or 

primary research (Hinds et al. 1997; Heaton 2008). No ethical or legal issues have been raised since the 

data from the study were shared by the researchers themselves on the basis of maintaining the 

confidentiality of data. 

In the second approach and third approaches a quantitative analysis is applied. Firstly, using statistical 

data of climate-related finance from Creditor Reporting System database. The main focus is on flows to 

sanitation and wastewater projects reported by donor countries and multilateral funds to the 

Organization for Economic Co-operation and Development (OECD) Development Assistance 

Committee (DAC). Earlier research have used the same database to quantify ODA for different sectors. 

One example is Piva & Dodd (2009) in quantifying health aid. Secondly, using financial elements of 

approved project proposals by the GCF board related to sanitation and wastewater. The proposals were 

retrieved from the GCF online library.  

 

4.1. NDC-SDG connections 

A secondary content analysis of the Nationally Determined Contributions (NDCs) activities related to 

sanitation and wastewater was conducted using the NDC-SDG connections tool dataset. The dataset 

was created while developing the tool under a joint initiative5 of the German Development Institute / 

Deutsches Institut für Entwicklungspolitik (DIE) and the Stockholm Environment Institute (SEI). The 

aim of the tool is to explore connections and co-benefits between the Paris Agreement and the 2030 

Agenda for Sustainable Development (Brandi et al. 2017). The analysis underlying the NDC-SDG 

connections main data was based on disaggregating each of the 164 NDCs submitted by August 2017 

into “activities”. Activities for example include actions to mitigate emissions, develop adaptation 

plans, inquire for support and mentioning definite sectors to improve. The activities were then coded 

for their relation to each of the 17 SDGs and then further to their relation with the 169 SDG targets. 

For the purpose of this research, SDG6 and SDG13 related NDC activities were extracted from the full 

dataset of over 7000 activities resulting in 630 SDG6 and 443 SDG13 activities. For SDG6 the 

activities were further filtered to targets 6.2 and 6.3 related activities already coded in the tool.  In 

order not to miss any other related activities, a manual keyword search was conducted to identify any 

other SDG6 activities related to the sector in focus. The keyword Search Terms in SDG6 and include: 

Wastewater, water, waste, Water treatment and Wastewater management. No additional activities were 

found relevant. 

Activities related to water pollution, water quality, water supply and access to drinking water were 

excluded as the main focus of the research is on sanitation and wastewater activities. In general 

                                                           
5 The NDC-SDG Connections initiative is funded by the Federal Ministry for Economic Cooperation and 

Development (BMZ) and the Swedish International Development Cooperation Agency (SIDA). 
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wastewater included both industrial and domestic wastewater with no clear distinction, however, 

industrial wastewater activities were excluded when a clear distinction was available. For SDG6 

results, countries submitting the relevant activities were classified into world regions (see Appendix 1) 

and income groupings (Table 1). For the income level groupings, the Least Developed Countries 

(LDCs) are as defined by the United Nations; all other countries are grouped according to their Gross 

National Income (GNI) per capita in 2013 as reported by the World Bank. A new update of countries’ 

GNI has been published in 2018, however, the GNI for 2013 is used as it was effective for reporting 

over the years from 2014 to 2017 which covers the period of the submission for NDCs. The 

geographic classification and choice of GNI of 2013 was done to keep consistency with the OECD 

DAC finance data in the next section of the research. 

Table 1: Country classification by income based on GNI per capita according to the World Bank in 2013 (OECD 2019a). 

Country classification by income GNI per capita (in 2013) 

Least Developed Countries $1,045 OR LESS 

Lower Middle Income Countries $1,046 TO $4,125  

Upper Middle Income Countries   $4,126 TO $12,745 

High Income Countries $12,745 OR MORE 

The activities are categorized in relation to their mitigation, adaptation, development-based adaptation 

relevance and cross-cutting. The categorization of activities is done following the GCF framework for 

reviewing projects considered for climate funding. The distinction is made according to the “Initial 

Investment Framework" (GCF Board 2014) adopted by the GCF board in its 7th meeting that specified 

six investment criteria for assessing funding proposals in addition to mitigation and adaptation logic. 

This framework is used by the GCF when assessing projects for climate funding. The main logic of the 

distinction is presented in Table 2. It is worth noting that the NDCs under the Paris Agreement are 

mainly statements of the activities a country intends to take to reduce greenhouse gas emissions, but 

many indicate other priorities and ambitions that contribute to broader sustainable development.  

Those priorities and ambitions present are the main activities within the development-based adaption 

classification. 

Table 2: Type of activity distinction adopted from the GCF “Initial Investment Framework". Example activities and Eligibility 

for GCF funding are provided by the author. 

Type of 

activity 
Activity objective 

Example activity from SDG-NDC 

analysis 

Eligibility 

for GCF 

funding 

Mitigation 

Shift to low-emission 

sustainable development 

pathways 

Tunisia: The mitigation plan in the 

sanitation sector provides in particular 

for the installation of solar PV capacity 

at water treatment plants (STEPs), 

biogas digesters for electricity 

production and a reduction in the 

chemical oxygen demand (COD) of 

industrial wastewater. 

Yes 

Adaptation 
Increased climate-resilient 

sustainable development 

Bhutan: Promotion of climate resilient 

household water supply and sanitation 
Yes 

Development-

based 

adaptation 

Increased sustainable 

development (without 

climate specific context) 

Angola: Extend water and sanitation 

network to rural areas 
No 

Cross-cutting 

Shift to low-emission and 

increasing climate-resilient 

sustainable development 

pathways 

Qatar: aims to use upgraded wastewater 

treatment plants to improve the treated 

water quality and further support using 

it for agricultural purposes to reduce 

the demand on fresh water and 

accordingly decrease the fuel 

Yes 
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consumption in water desalination and 

associated gaseous emissions. 

Unspecified 

No clear evidence of the 

relation to sustainable 

development or climate 

resilience 

Guyana: Sanitation No 

In order not to miss any activities related to sanitation or waste water, a similar keyword search of SDG6 

was applied to the 443 SDG13 activities on climate action. After reviewing the activities and eliminating 

any duplications, five activities were found from the SGD13 activities in relation to sanitation and waste 

water. The outcome is presented in a separate table in the results section. 

A few limitations were observed while conducting the analysis done for this section of the research. 

Firstly, the NDCs submitted to the UNFCCC in some cases were not specific. Therefore, only clear 

activities related to sanitation and wastewater were considered in the analysis. Another broader issue is 

that the original data set excluded all text on emission commitments from NDCs that were not tied to a 

specific activity as it is does not correspond to any of the SDGs. General country goals such as 

‘decreasing emissions with 30% by 2030’ or similar goals might have sanitation or wastewater targets 

that were not specifically mentioned in their activities. Also some activities considered for this research 

include other sectors within the same activity. Example of those activities include (1) Iran: Modern 

environmental friendly technologies for supplying water (desalination, recycling and water treatment) 

(2) Seychelles: Fully integrated approach to water security that addresses issues such as ecosystem 

health, waste management, water treatment and supply, sewage, agriculture, etc.) It is not clear then in 

those activities whether there is an equal or a skewed focus towards one part over another within the 

same activity.  Another main issue faced with the NDC activities within this research is the lack of a 

clear distinction between industrial and domestic wastewater. As a result, all wastewater activities that 

were not specifically mentioned as industrial wastewater were included in the analysis. Lastly, the NDC-

SDG analysis section of this study only reflects upon the 164 NDCs that were submitted to the UNFCCC 

registry before August 2017 (all NDCs except for Iraq at that date). Currently, the UNFCC has over 180 

NDCs (UNFCCC 2019a) however, all additional NDCs that were added after the tool was published 

were not considered within the analysis. 

 

4.2. OECD DAC climate-related finance flows 

In this section, an analysis of published quantitative data in terms of monetary values of climate-related 

finance flows to the water and sanitation sector has been conducted. The finance flows are reported by 

donor countries and multilateral climate funds to the Organization for Economic Co-operation and 

Development (OECD) Development Assistance Committee6 (DAC) database which is open access7.  

The data sub theme is Flows based on individual projects from the Creditor Reporting System (CRS) 

and covers financial information including committed and disbursed amounts. The focus of this research 

over a period three years starting from 2015 to 2017. Due to the lag in reporting disbursed amounts -

especially for large scale projects- committed amounts where used as the base for this analysis. 

Funded activities and projects were already coded under particular purpose codes in the database. The 

data extracted from the database regards projects funded under the purpose code of Water and Sanitation. 

This specific purpose code is divided into the following eleven sub-categories: Water sector policy and 

administrative management, Water resources conservation (including data collection), Water supply and 

                                                           
6 The OECD Development Assistance Committee is a unique international forum of many of the largest 

providers of aid, including 30 members. The World Bank, IMF and UNDP participate as observers. The 

Committee became part of the OECD by Ministerial Resolution on 23 July 1961. The DAC has the mandate to 

“promote development co-operation and other policies so as to contribute to sustainable development, including 

pro-poor economic growth, poverty reduction, improvement of living standards in developing countries, and a 

future in which no country will depend on aid” (OECD 2019b). 
7 Link: http://www.oecd.org/dac/financing-sustainable-development/development-finance-data/ 

http://www.oecd.org/dac/financing-sustainable-development/development-finance-data/
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sanitation - large systems, Water supply - large systems, Sanitation - large systems, Basic drinking water 

supply and basic sanitation, Basic drinking water supply, Basic sanitation, River basins’ development, 

Waste management / disposal, and Education and training in water supply and sanitation. The purpose 

codes in use are the codes used for reporting up to 2017 and clarifications on what each code covers are 

found in Table 3. An updated list of the purpose codes is currently available for all sectors, however, no 

changes in the purpose codes have been made for Water and Sanitation purpose codes.  

Table 3: Purpose codes for the OECD DAC Creditor Reporting System under Water and Sanitation and clarification on what 

the codes cover. Adopted from OECD purpose code classification (OECD 2019c). 

Description Clarifications on coverage 

Water sector policy and 

administrative 

management 

Water sector policy and governance, including legislation, regulation, 

planning and management as well as transboundary management of 

water; institutional capacity development; activities supporting the 

Integrated Water Resource Management approach (IWRM: see box 

below). 

Water resources 

conservation (including 

data collection) 

Collection and usage of quantitative and qualitative data on water 

resources; creation and sharing of water knowledge; conservation and 

rehabilitation of inland surface waters (rivers, lakes etc.), ground water 

and coastal waters; prevention of water contamination. 

Water supply and 

sanitation - large 

systems 

Programmes where components according to 14021 and 14022 cannot 

be identified. When components are known, they should individually be 

reported under their respective purpose codes: water supply (14021), 

sanitation (14022), and hygiene (12261). 

Water supply - large 

systems 

Potable water treatment plants; intake works; storage; water supply 

pumping stations; large scale transmission / conveyance and distribution 

systems. 

Sanitation - large 

systems 

Large scale sewerage including trunk sewers and sewage pumping 

stations; domestic and industrial waste water treatment plants. 

Basic drinking water 

supply and basic 

sanitation 

Programmes where components according to 14031 and 14032 cannot 

be identified. When components are known, they should individually be 

reported under their respective purpose codes: water supply (14031), 

sanitation (14032), and hygiene (12261). 

Basic drinking water 

supply 

Rural water supply schemes using handpumps, spring catchments, 

gravity-fed systems, rainwater collection and fog harvesting, storage 

tanks, small distribution systems typically with shared 

connections/points of use. Urban schemes using handpumps and local 

neighbourhood networks including those with shared connections. 

Basic sanitation Latrines, on-site disposal and alternative sanitation systems, including 

the promotion of household and community investments in the 

construction of these facilities. (Use code 12261 for activities promoting 

improved personal hygiene practices.) 

River basins’ 

development 

Infrastructure-focused integrated river basin projects and related 

institutional activities; river flow control; dams and reservoirs 

[excluding dams primarily for irrigation (31140) and hydropower 

(23220) and activities related to river transport (21040)]. 

Waste management / 

disposal 

Municipal and industrial solid waste management, including hazardous 

and toxic waste; collection, disposal and treatment; landfill areas; 

composting and reuse. 

Education and training 

in water supply and 

sanitation 

Education and training for sector professionals and service providers. 
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This research focuses on data for three main sectors which are: Basic Sanitation; Sanitation Large 

Systems and Wastewater management/disposal which were regarded as the most relevant to the research 

scope. Funding coded under Water supply and sanitation- large systems, Basic drinking water supply 

and basic sanitation, and Education and training in water supply and sanitation were only used to give 

an overview of the relation between water supply and sanitation, however, these codes do not show what 

extent of the projects are water-focused or sanitation-focused. Code analyses for the three main sectors 

selected include: climate policy objective, donors and funding sources, recipients, country income levels 

and geographical locations. 

Donors are requested to indicate for each development finance activity if it targets environmental 

objectives. The indication is guided by the Rio Markers which were originally designed to help members 

with the preparation of their National Communications or National Reports to the Rio Convention. The 

Rio markers on biodiversity, climate change mitigation and desertification were introduced in 1998, 

with a fourth marker on climate change adaptation being applied to 2010 flows onwards. The Rio Marker 

handbook (OECD n.d.) is a document for donors support when coding their projects. The handbook 

have the following definitions for mitigation and adaptation: 

 Mitigation: If the activity contributes to the objective of stabilization of greenhouse gas (GHG) 

concentrations in the atmosphere at a level that would prevent dangerous anthropogenic 

interference with the climate system by promoting efforts to reduce or limit GHG emissions or 

to enhance GHG sequestration. 

 Adaptation: It intends to reduce the vulnerability of human or natural systems to the current and 

expected impacts of climate change, including climate variability, by maintaining or increasing 

resilience, through increased ability to adapt to, or absorb, climate change stresses, shocks and 

variability and/or by helping reduce exposure to them.  

 

Reporting countries and institutions are able to code individual components of their development 

assistance according to the Rio Marker as having climate change as its main objective (tagged as 

“principal” objective) or as having climate co-benefits even where the funded activities had other 

primary objectives (tagged as “significant “objective) (See Table 4). In this analysis, an overview of 

both is provided, but focus in depth on the financial flows for which climate change was the primary 

objective. 

Table 4: Scoring system for climate markers. Three values are used, in which official development finance activities reported 

to the DAC Creditor Reporting System are screened and “marked” as either targeting the United Nations Framework 

Convention on Climate Change (UNFCCC) as a principal objective (score “2”); as a significant objective (score “1”); or not 

targeting the Convention (score “0”) or left ‘blank’ (OECD n.d.). 

Marker Score Explanation 

Principal 

“2” 

An activity can be marked as principal when the objective (climate change 

mitigation or adaptation) is explicitly stated as fundamental in the design of, or the 

motivation for, the activity. Promoting the objective will thus be stated in the activity 

documentation as one of the principal reasons for undertaking it. In other words, the 

activity would not have been funded (or designed that way) except for that objective. 

Significant 

“1” 

An activity can be marked as significant when the objective (climate change 

mitigation or adaptation) is explicitly stated but it is not the fundamental driver or 

motivation for undertaking it. Instead, the activity has other prime objectives but it 

has been formulated or adjusted to help meet the relevant climate concerns. 

0 The score “0” means that the activity was examined but found not to target the 

objective (climate change mitigation or adaptation) in any significant way.  

Blank For activities that have not been assessed, the marker field should be left empty. 

 

Further information and examples on scoring sanitation and wastewater projects are available in the Rio 

markers handbook in (See Table 5). 



 

20 
 

Table 5: Indicative table to guide Rio markings for selected sectors using example activities and the rational for scoring. 

Adapted from OECD Revised Rio marker handbook (n.d.). 

Sector  Example of activity Rational for score 

Sanitation 

Large 

Systems  

 

Basic 

Sanitation 

Introduction of energy-efficient 

pumps in the sewage system of a city 

(Mitigation Score 1). 

Activities that are designed to save a 

significant amount of energy (e.g., if energy 

efficient pumps are employed) and/or to 

avoid methane gas emissions may justify a 

mitigation score 1. If energy use/energy 

efficiency is the central focus of the activity, 

mitigation score 2 may be justified. 

 

Wastewater management systems, or 

systems designed to protect the 

quality and quantity of existing water 

resources in the face of climate 

change, e.g. through the recycling of 

wastewater. 

 
If the design explicitly takes into 

account climate change risk 

(adaptation score 2); 

If it does not, but builds additional 

resilience, in the face of multiple 

hazards including climate change 

(adaptation score 1). 

Wastewater management systems protect 

existing water resources and human health 

in the face of climate change. In regions at 

risk of increased water scarcity due to 

climate change, such measures, if they 

provide significant positive effects for 

ground and/or surface water protection, can 

also be considered having a climate change 

adaptation objective (adaptation score 1 or 

2), particularly if treated waste water is 

recycled. 

 

 

Waste 

management 

/disposal  

Biogas production and reuse of 

energy produced by wastewater 

facilities (mitigation score 2). 

Activities that promote modern waste-to-

energy with waste collection/recycling 

(especially separation of biogenic waste) 

and recovery/use of methane gas can result 

in significant GHG reductions and therefore 

justify the application of the mitigation 

marker (mitigation score 2). 

If the methane gas is only flared the activity 

would score 1 and 0 if not captured, as there 

are no emissions reductions involved. 

Project to reduce risks of urban 

flooding of water systems due to 

climate change and causing 

contamination though sewage 

overflow (adaptation score 1). 

 

Protect lagoons, which are 

highly vulnerable to climate 

change, from salt-water intrusion 

and contamination (adaptation 

score 1). 

Effective waste management systems that 

protect water resources or fragile 

ecosystems and strengthen their resilience 

to the impacts of climate change can score 

against adaptation. 

 

One problematic area is the inclusion of the Waste management /disposal in the analysis. According to 

the purpose code description, the code is mostly focused on solid waste. On the other hand, In the OECD 

Rio-marker handbook, the examples provided on the rational for scoring involved energy recovery from 

wastewater and reducing risk of flooding. In addition to that the purpose code is still a sub-code of the 

main water supply and sanitation sector coding. It is then impossible to find out to what extent the 

projects under this code are related to domestic wastewater. 



 

21 
 

Lastly, the coding method gives a high level of uncertainty since the climate objective of the projects 

could be left blank. For example, in 2012 the United States did not mark any projects using the Rio 

markers. Within the boundaries of this research, 45% of the activities climate objectives were left blank 

for the three sectors under examination. Similar observations were found for the entire Water & 

Sanitation purpose code. 

      

      

Figure 2: Coding percentage for Mitigation (Left) and Adaptation (right) using the Rio markers for the three sectors: Basic 

Sanitation; Sanitation Large Systems and Wastewater management/disposal. (Principal objective score “2”; as a significant 

objective score “1”; not targeting the Convention score “0”; or not coded “blank”). Source: Author’s calculations based on 

data retrieved from the OECD DAC database. 

 

4.3. GCF Approved Project Proposal Analysis 

This analysis was chosen to complement the OECD DAC database as GCF funding is not included in 

the database. The focus on the GCF is necessary in order to take into account what has become the 

largest international public climate fund (Kumar 2015). It also allows for a more specific and in depth 

analysis of the type of projects funded, technologies mentioned, project’s targets and the financial 

amounts allocated for Sanitation within the projects. The scope of the analysis is sanitation projects 

including fecal waste management (storage, collection, transport, treatment and safe disposal) and 

wastewater management and treatment. 

A keyword search was used for the GCF website library to identify relevant projects from the list of 

approved project proposals. The keywords included: Sanitation, Wastewater, Faecal and sludge. On the 

date of the search (1 April 2019), the library included 99 Approved project proposals. Results from the 

keyword search are displayed in the flow diagram below. 

The projects were categorized according to their eligibility for further analysis. Over two thirds of the 

projects were not directly related to the keyword search and were therefore excluded. Reasons for 

exclusion varied from only mentioning the sectors under research in the background of the project or 

mentioning general SDG6 benefits for the project in the outcome section of the document. 13 projects 

were identified as eligible for further analysis. The projects were investigated for the depth of 

information when mentioning sanitation or wastewater and the availability of a clear financial 

component allocated for sanitation. 7 projects were found to be eligible for further analysis. The other 

6 projects were found to be worth mentioning as sanitation or wastewater is part of the project but it 

was not clear to what extent. The 7 projects were reviewed for their specific sanitation financial 

components while also focusing on the amounts and how much finance did the GCF provide within 

those projects. 

One limitation of the research is that only approved project proposals and concept notes are available 

on the GCF online library and therefore, it is not possible to identify and compare approved project 

proposals with rejected ones. Additionally, the proposals have different structures which did not allow 

for a full systematic review.  

43%

8%4%

45%

0 Significant Principal (blank)

45%

9%1%

45%

0 Significant Principal (blank)
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Flow diagram to map out the number of records (GCF approved funding proposals) identified, included and excluded. 
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5. Results 

5.1. SDG-NDC connections 

The results of this analysis show that SDG6 representation in the NDCs is skewed towards general water 

supply and management with less focus on sanitation and wastewater. 72 activities mentioned or focused 

on the sector comprising only 1% of all NDC activities (see Figure 3). 

 

Figure 3: Percentage of SDG6 and sanitation and wastewater (WW) activities in the NDCs. Source: Author’s calculations. 

From the geographic distribution of the sanitation-related activities, the Sub-Saharan region in Africa 

had the highest number of activities and countries mentioning this sector under focus followed by the 

Middle East and North Africa (see Figure 4). Morocco and Jordan stand out in the analysis as the 

countries with the highest number of activities related to sanitation with 7 and 6 activities for each 

country respectively. This result reflects awareness of the current and future vulnerabilities of those 

regions as they are expected to suffer further from issues related to water availability and quality due to 

demographic growth and climate change (Calow et al. 2011; Sowers et al. 2011). 

 

Figure 4: Number of countries and activities mentioning sanitation and wastewater classified by regional geographical 

locations. Source: Author’s calculations. 
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When examining the income levels of countries mentioning sanitation-related activities, High Income 

Countries seem to largely ignore the sanitation and wastewater sector in their NDCs (see Figure 5). 

Additionally, the absence of any mitigation activities from the USA, Indonesia, India and China was 

noticed. This is an alarming finding, as those countries accounted for almost half of all recorded global 

methane emissions from wastewater and half of nitrous oxide emissions from domestic wastewater in 

2000 (Zouboulis and Tolkou 2015).  

 

Figure 5: Number of countries and activities mentioning sanitation and wastewater categorized by income. Least Developed 

Countries (LDCs) as defined by the United Nations; other country groupings (Lower Middle Income Countries (LMICs), Upper 

Middle Income Countries (UMICs), High Income Countries (HICs)) are according to their Gross National Income (GNI) per 

capita as reported by the World Bank. Source: Author’s calculations. 

The analysis also confirm the dominance of adaptation activities in the WASH sector while mitigation 

activities remain overlooked. Two thirds of the adaptation activities were linked to sustainable 

development without a specific climate change context (see Figure 6). 

 

Figure 6: Type of activities mentioned in the NDCs related to sanitation and wastewater. The distinction is made according to 

the “Initial Investment Framework" (see Table 2). Source: Author’s calculations. 

In regards to the analysis of SDG13, only 5 activities included components related to sanitation or 

wastewater (see Table 6). Two of the activities are categorized as an adaptation measure, another two 
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SDG reflects an absence of consideration of the mitigation potential of wastewater and a limited 

awareness of adaptation needs for sanitation in the context of climate change. 

Table 6: SDG13 activities related to sanitation and wastewater by country with classification of geographical locations, income 

levels and type of activity. Source: Author’s analysis 

Country   Activity Geographical 

Location 

Income 

Level 

Type of 

activity 

Cabo 

Verde 

The PANA seeks to mainstream environmental 

considerations in all the country´s relevant planning 

process. In 2004 Cabo Verde launched the PANA 

II, covering the period from 2004 to 2014. PANA II 

offers strategic guidance to address key 

environmental and social issues of Cabo Verde: 

water scarcity, loss of marine biodiversity, and poor 

sanitation infrastructure. 

Africa (South 

of Sahara) 

LMICs Unspecified 

Jordan Training people of different ages and social statuses 

on water saving and sanitation methods 

Asia (Middle 

East Asia) 

UMICs Development-

based 

adaptation 

Malawi Enhance public awareness about water, sanitation 

and hygience practices; and enhance health 

surveillance 

Africa (South 

of Sahara) 

LDCs Development-

based 

adaptation 

Mexico Strategic infrastructure, including communications, 

transport, tourism, energy, sanitation, water and 

waste management, is vulnerable to the effects of 

climate change. Therefore, it is necessary to 

incorporate climate change criteria as part of its 

design, construction and throughout its useful life 

span, in order to reduce its vulnerability and 

increment its resilience. 

America 

(North & 

Central 

America) 

UMICs Adaptation 

Niue Other priority sectors for integration of climate 

change considerations into policies and plans 

include: Water Resource management; Food 

security; Climate Change Adaptation & Health Plan 

developed in 2013 by the Niue Health Department 

with donor partners; Waste & sanitation 

management strategy for general, liquid and organic 

wastes; Building Code Review, update, including 

development of national standards 

Oceania UMICs Adaptation 

 

The general results from this analysis confirm that sanitation and wastewater are still marginalized in 

most countries’ climate agendas and policy. The neglection of emissions from this sector and the limited 

focus on the resilience of sanitation systems in the face of climate change stands out as an alarming 

indicator, shedding the light on a potential policy gap between the NDCs and the SDGs. 

 

5.2. Climate-related finance flow analysis 

Water supply and Sanitation received 25.24 USD billion in ODA over the period from 2015 to 2017 

with the two categories including drinking water and basic sanitation leading the sectors financed (see 

Figure 7).  
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Figure 7: Development finance for all purpose codes within water supply and sanitation sector between 2015-2017 (committed 

amounts, in million USD). 

Basic sanitation and Sanitation-Large systems had a committed amount of 3320 USD million in ODA 

and 491 USD million in Climate-related finance over the period from 2015 to 2017 which is roughly 

13% of total Water supply and sanitation ODA and around 7.5% of all climate-related finance for the 

same sector. On the other hand, Waste management/disposal was committed 2441 USD million in ODA 

and 783 USD million in Climate-related finance comprising less than 10% of ODA for the whole sector 

and slightly over 13% of climate-related finance for the same sector. 

Interestingly, Waste management/disposal received a significantly higher amount of mitigation finance 

compared to all the other codes.  Basic sanitation and Sanitation-Large systems together accounted for 

8% and 4% of principal mitigation and adaptation funding respectively within the water supply and 

sanitation codes. Basic sanitation was allocated the least amount of funding compared to all other codes 

when it comes to adaptation and the second to last in mitigation funding after Education and training in 

water supply and sanitation when compared to the 5 other codes (see Figure 8). 

 

Figure 8: Climate-related finance for six selected purpose codes within water supply and sanitation sector between 2015-2017 

(committed amounts, in million USD). The sectors where selected based on their relation to sanitation and wastewater (See 

section 4.2) 
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In general, Basic sanitation, Sanitation-Large systems and Waste management/disposal projects were 

more commonly scored as having a significant climate impact within the projects when compared to 

principal finance (see figure 9). The climate-related finance within the sector is increasing in total. 

However, it is clear that mitigation finance is increasing at a much higher rate when compared to cross-

cutting finance while adaptation finance increased between 2015 and 2016 then decreased between 2016 

and 2017 (see figure 9). However, longer time periods need to be examined in order to be able to identify 

common trends. 

     

Figure 9 (Left): Principal (P) and significant (S) mitigation and adaptation climate-related finance for the three sectors: Basic 

sanitation, Sanitation-Large Systems and Waste Management/Disposal between 2015-2017 (committed amounts, in million 

USD). Figure 10 (Right): Principal climate-related finance per year for the three sectors: Basic sanitation, Sanitation-Large 

Systems and Waste Management/Disposal summed together (committed amounts, in million USD). 

 

       

Figure 10: Share of mitigation and adaptation principal funding for Basic sanitation (Left), Sanitation-Large Systems 

(middle) and Waste Management/Disposal (Right). 

Figure (10) shows a relatively high finance share with a mitigation objective, especially when noting 

that a significant amount of these flows target Low income countries which might not have substantial 

emissions. One potential explanation for the high ratios of financial flow marked as mitigation is the 

easiness of identifying an emissions reduction of a project while adaptation is a more complicated 

process. It could also be argued that some projects were only marked with development tags despite 

their adaptation benefits. One challenge with the data was the OECD purpose codes which include codes 

such as “Basic drinking water supply and Basic sanitation” and “Basic Sanitation”. This challenge also 

exists with the codes “Water supply and sanitation-large systems” and “Sanitation-large systems”. It is 

then not possible to identify the proportion of a project under the first code is related to sanitation and 
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which is more focused on water supply or water management instead. One way to overcome this would 

be looking into each project and identify their main aim, however, this is not possible as the purpose 

codes under water and sanitation included over 30,000 project. In addition to that, the project 

descriptions available were not clear enough to provide these distinctions. 

 

Figure 11: Principal climate-related finance flows from three sectors Basic sanitation, Sanitation-Large Systems and Waste 

Management/Disposal (left) to their climate objective (middle) and country income level categories (right). Country income 

levels within OECD DAC database include Lower Middle Income Countries (LMICs), Upper Middle Income Countries 

(UMICs), Least Developed Countries (LDCs), and other Low Income countries (Other LICs) (committed amounts, in million 

USD). 

A relatively high amount of principal mitigation financing has been directed towards all income groups 

when compared to adaptation. Although  the least developed countries are expected to suffer the most 

from climate change, yet a larger proportion of mitigation finance appears to be dominant (figure 11). 

It is also clear that Waste management/disposal received more funding than Basic sanitation and 

Sanitation – Large Systems constituting over 80% of the three codes combined. 

 

5.3. GCF Project Analysis  

The identification of relevant projects resulted in 7 projects with high relevance to sanitation and 

wastewater. A summary of the projects can be found in the Appendix 2. Another 6 projects mentioned 

Sanitation or wastewater, however, the projects did not include either a specific financial components 

or technical details on sanitation or wastewater (see Appendix 3). Therefore, the 6 projects were 

excluded from the analysis.  

The projects analyzed mostly focused on adaptation and crosscutting objectives. Adaptation activities 

included climate change and sanitation awareness program, drainage infrastructure to reduce the risk of 

flooding and improving the resilience of sanitation infrastructure to reduce the incidence of water-borne 
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disease and abate pollution. Crosscutting activities in projects covered a wide range of technologies and 

strategies including improving municipal wastewater treatment and sanitation systems with the 

introduction of biogas generation, integrating the whole cycle of wastewater where the sludge is treated 

through anaerobic ponds and constructed wetlands and finally used as fertilizer for agricultural purposes 

and installing devices  such as flow limiters/aerators for taps, water-efficient shower heads and water 

efficient sanitation systems (dual-flush toilets) at the household-level. 

All projects were either medium (between 50-250m USD) or large (more than 250m USD) in size. On 

the other hand, none of the projects focused only on sanitation or wastewater but rather had broader 

scope with components or sub-components touching on the topics. 

Table 7: Fact sheet for sanitation and wastewater related projects including project code, accredited entity, country, project 

type, size and focus. 

Project 

code 

Accredited 

entity 
Country Project title Type Size Focus 

FP091 

Asian 

Development 

Bank 

Kiribati 

South Tarawa 

Water Supply 

Project 

project Medium 
Cross-

cutting 

FP041 

Kreditanstalt 

für 

Wiederaufbau 

(KfW) 

Tanzania 

Simiyu 

Climate 

Resilience 

Project 

Project Medium Adaptation 

FP008 

Asian 

Development 

Bank 

Fiji 

Fiji Urban 

Water Supply 

and 

Wastewater 

Management 

Project 

Project Medium Adaptation 

FP021 

Agence 

Française de 

Developpement 

(AFD) 

Senegal 

Senegal 

Integrated 

Urban Flood 

Management 

Project 

project Medium Adaptation 

FP077 

Asian 

Development 

Bank 

Mongolia 

Ulaanbaatar 

Green 

Affordable 

Housing and 

Resilient 

Urban 

Renewal 

Project 

(AHURP) 

Project Large 
Cross-

cutting 

FP086 

European Bank 

for 

Reconstruction 

and 

Development 

(EBRD) 

Multiple 

Countries 

(Armenia, 

Georgia, 

Moldova, 

Jordan, 

Tunisia, 

Mongolia, 

Albania, 

Green Cities 

Facility 
Programme Large 

Cross-

cutting 
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FYR of 

Macedonia 

and Serbia) 

SAP003 UNEP Bahrain 

Enhancing 

climate 

resilience of 

the water 

sector in 

Bahrain 

Project N/A N/A 

 

Although 5 out of the 7 projects had a clear financial component for the sanitation and wastewater 

elements of the projects, interestingly, those 5 projects received little or no funding from the GCF and 

were rather funded by other financing mechanisms such as the African and Asian development banks. 

Excluding the two projects without a clear sanitation and wastewater financial component (projects 

FP086 & SAP003), the GCF funded USD 1.24 million for the sanitation components out of a USD 5 

Billion budget allocated to projects approved by the GCF board, accounting for less than 0.025% of the 

GCF approved project budgets. 

Table 8: Approved Project Proposals with sanitation components and the total project funding, sanitation-related component, 

GCF funding for the component, total GCF project funding and Co-financing agencies. 

Project 

Code 

Total 

Project 

Funding 

(Million) 

Sanitation-

related 

Component 

Sanitation-

related 

Component 

amount 

(Million) 

Sanitation-

related 

Component 

GCF 

Funding 

(Million) 

Total  

Project 

GCF 

Funding 

(Million) 

Co-financing 

FP091 USD 

58.08 

Implement 

water 

conservation 

and WASH 

awareness 

program (WAP). 

USD 2.17 USD 1.24 USD 

28.63 

ADB, World 

Bank & 

Government 

of Kiribati 

FP041 EUR 

143.4 

Public sanitation 

and hygiene 

EUR 3.5 0 EUR 

102.7 

KfW 

FP008 USD 

222 

Wastewater 

Management 

USD 84.05 0 USD 

31.04 

ADB, EIB & 

Government 

of Fiji 

FP021 EUR 

71 

Drainage and 

sanitation 

infrastructure 

(Reducing flood 

risk) 

EUR 56 0 EUR 

15 

AFD & 

Government  

of Senegal 

FP077 USD 

544 

Basic 

Infrastructure 

and Open 

Spaces 

 

Green and 

Resilient Social 

Housing 

USD 18.5 

 

 

 

 

USD 34.3 

0 

 

 

 

 

0 

 

USD 

145 

ADB, HLT 

fund, 

DBM/Comme

rcial banks, 

developers, 

Beneficiaries 

& 

Municipality 
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of 

Ulaanbaatar 

FP086 EUR 

674-744 

Green Cities 

Facility to 

address cities’ 

climate change 

challenges 

(including water 

& wastewater) 

N/A 

(No clear 

component) 

N/A 

(No clear 

component) 

EUR 

228 

EBRD, 

Donors and 

Local 

contributions 

SAP003 USD 

11.08 

Demand 

management 

technologies 

(including the 

use and re-use 

of wastewater) 

N/A 

(No clear 

component) 

N/A 

(No clear 

component) 

USD 

9.8 

Government 

of Bahrain 
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6. Discussion 

6.1. Sanitation in climate policy 

The SDG-NDC connections analysis highlights a limited focus on Sanitation in the NDCs. However, it 

still reflected a modest attention to adaptation activities mostly from countries on the low income 

spectrum or countries that lie in geographical locations expected to suffer severely from climate change 

impacts. Yet, it is important to remember that the voluntary nature of the NDCs allows individual parties 

to present plans that reflect their own interests and domestic priorities. Therefore it could be assumed 

that thee NDCs capture some countries’ awareness of the impacts of climate change and the vulnerability 

of their sanitation systems. The close to absence of mitigation strategies reveals a potential lack of 

knowledge of sanitation and wastewater’s contribution to GHG emissions. This indicates missed 

opportunities to be explored within emission abatement in this sector.  

Climate and development literature highlight synergies and potential co-benefits from the 

implementation of NDCs and SDGs. Adaptation strategies relevant to local contexts will have benefits 

for sustainable development, although trade-offs are possible. According to the IPCC (2018) the possible 

synergies exceed the number of tradeoffs and ensuring that climate risks are integrated into projects and 

policies that support long-term sustainable development will potentially reduce duplication of activities 

and costs of implementation. With the latest reports showing that we are not on track to achieve SDG6 

targets or to meet climate change targets and rein in temperature increases (WHO & UNICEF 2017; 

WMO 2019), political attention and financial investments in sanitation offers great opportunities to 

increase resilience towards climate change and promote sustainable development. 

 

6.2. Findings and limitations of  the OECD DAC database  

The findings from the ODA climate-related flow analysis confirms the limited interest in the mitigation 

opportunities and adaptation needs of WASH. Minor flows towards the two codes Basic Sanitation and 

Sanitation Large Systems indicate that there is yet room for exploring opportunities for increased 

funding and the needs of the sector. On the other hand, the relatively higher flows to Waste 

Management/Disposal might imply that the significance of the emissions from waste is somewhat better 

understood in climate politics and finance.  

On the other hand, there are several controversies around the OECD DAC database for the ODA flows. 

The main concern with the results of climate-related finance revolves around how much does it truly 

reflects projects’ climate benefits. The ODA database has been under scrutiny for several reasons. One 

is the vagueness in the coding of OECD DAC purpose codes. This is found in this research under the 

purpose code Waste Management/Disposal. This code as mentioned before is described as dealing with 

projects connected to municipal and industrial solid waste management. However, this code exists under 

Water Supply and Sanitation purpose codes. Additionally, the rationale for scoring climate relevance 

under the Rio marker for this code include “Biogas production by wastewater facilities” in mitigation 

and “Reducing risks of urban flooding of water systems due to climate change and causing 

contamination though sewage overflow” in adaptation. The ambiguity of the codes could obstruct policy 

makers from taking informed decisions and it leaves researchers in a challenging situation to produce 

valuable research.  

Other criticism which is heavily discussed in the literature include absence of coding, over-coding, lack 

of granularity and lack of verification. An example of absence of coding has been demonstrated in the 

methods section where 45% of the codes in this research scope were left blank and not tagged whether 

they involve a climate target or not. Another serious issue is over-coding. Since the whole process is 

based on self-reporting process, the tagging is done differently by each of the reporting entities. The 

concern of over-coding rises when donors mark projects with the score “2” instead of the more suitable 

scores “1” or “0”, or marking them with the score “1” instead of “0” (Weikmans et al. 2017). This 

concern has been raised by several studies that called into question the quality and credibility of the Rio 

markers data as a method of reporting. Many of the studies highlight the fact that the database is prone 
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to huge overestimations (Weikmans & Roberts 2019). Some of the studies estimated an over-coding of 

40-70% of aid activities reported by donors as climate-related (Weikmans et al. 2017). Junghans & 

Harmeling (2012) propose that the incorrect coding could be a result of any of the following: human 

errors, the OECD DAC’s broad definitions of adaptation, pressure on governments to show they are 

taking action on climate change and lack of clarity about what activities constitute “adaptation”. 

Weikmans & Roberts (2016) on the other hand discuss the absence of granularity in the tagging process. 

That is when an aid project is marked as principally or significantly targeting mitigation or adaptation, 

the whole cost of the project is considered to be mitigation or adaptation related. There is a no distinction 

if only a component of the project has a mitigation or adaptation objective or if that is the case for the 

entire project. 

One last issue is the lack of validation or verification of the financial flows reported on the database. 

This leaves the application of the Rio Markers to the donors’ reflection on the projects which varies 

depending on their knowledge of the local context. As a result, biases in the understanding of the size 

and nature of donor countries’ contribution occur. The OECD DAC state that the “quality relies 

essentially on members’ own checks” (OECD 2013 see Weikmans et al. 2017). In other words, there is 

no assessment of the accuracy or quality of the actual relation of projects to climate change action. 

Despite the several limitation of the data and the academic literature critique, the DAC OECD data is 

the channel by which most developed countries report their bilateral ODA projects and base their 

financial reporting. It also remain the most comprehensive data of development aid and climate-related 

finance flows on which most developed countries base their bilateral financial reporting to the 

UNFCCC. Improvements need to be done in order for the database to supply academic literature, policy 

makers and civil society with a suitable understanding of the international climate finance landscape. 

 

6.3. GCF and the development/adaptation distinction 

The GCF project analysis identified a specific gap within the funding scheme where sanitation 

components are rather funded by co-financiers and not by the GCF in 5 out of 7 projects analyzed in 

this study (represented in Table 8). There is no clear or distinctive reason behind this and further research 

is needed to identify the cause of this gap. However, when exploring the GCF documents and the 

literature, several possibilities surface. One argument could be that the climate benefits from the 

sanitation components in the projects analyzed have not been obvious enough to justify the funding from 

the GCF. However, a closer look into the projects rational shows strong arguments highlighting the 

mitigation and adaptation benefits which are present in their descriptions and outcomes (see Appendix 

2). Another reason could be the lack of knowledge of the potential benefits in investing climate finance 

in sanitation by the applicants themselves. This could be a side effect of the limited research on the 

linkages between sanitation and climate change. 

Another finding is the absence of projects with the sole focus on sanitation or wastewater but rather 

always a component of a larger projects. This is could be due to the size of GCF funding which is a 

minimum of 10 million USD per project. Therefore, this could be the case that all project funded include 

several elements and do not target just one sector. Another possibility could be the resources countries 

spend in preparation to access the funds. For example, Fiji’s proposal to the GCF cost about 1 million 

USD and took a year to prepare (Atteridge and Canales 2017). From these high costs, it could be 

reasonable to assume that no projects will apply for small amount of funding and target one sector but 

rather focus on larger project that could attain higher funding and benefit several sectors in order to 

rationalize the cost of applying to these funds.  

What is noted in the results is that development banks are among the co-financiers for sanitation 

components. Since the view of sanitation in climate politics and finance remains tilted towards framing 

sanitation needs as development as opposed to adaptation, applicants could potentially be pursuing 

channels were they have easier access to development aid compared to climate finance from the GCF. 

The distinction between which finance flows targets what is complicated. Smith et al. (2011) note a 

significant overlap between development aid and climate finance. According to their study, a great deal 
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of development investment is in projects that are sensitive to climate while most adaptation funding is 

for activities that support development and reduce vulnerability to climate change. Frankhauser & 

Burton (2011) also argue that even general development activities such as sanitation could reduce the 

vulnerability to climate stresses. In that sense, including key development priorities in the NDCs might 

be one way for countries to channel financial resources for development to help overcome their 

constrained resources. With the entanglement between development and adaptation, there is a need for 

and potentially strong benefits in coordinating development and climate funding. 

 

6.4. Mitigation bias in international climate finance 

The limited flows of climate finance for sanitation whether from the OECD DAC data confirm the 

limited political interest evidenced in the NDC analysis. However, it displayed a contradictory financial 

concentration on mitigation as opposed to the policies in this sector. One explanation could be the poor 

coding under the Rio markers discussed earlier. But this attention could be attributed to a rather larger 

issue referred to by Abadie et al. (2013) as mitigation bias in international climate finance. This bias 

could be found in the ODA climate-related finance where mitigation still receives significantly higher 

amounts compared to adaptation (OECD 2017). The GCF portfolio shows similar signs of skewing with 

44% for mitigation against 22% for adaptation and the rest is for cross-cutting projects (GCF 2019). 

Abadie et al. (2013) attributed this bias to several reasons including: the low-cost of mitigation options 

in developing countries, that adaptation support would lower incentives to mitigate, the secondary 

benefits of mitigation such as environmental protection, and the uncertainty regarding the projections of 

future climate and how to adapt to them. These causes are driven by thoughts such as climate change 

mitigation generates global benefits while adaptation benefits are local and developed countries gain 

nothing by assisting poor countries to adapt. It is also argued that more mitigation today will save 

expenses for adaptation in future. One additional explanation for the mitigation bias could be the fear of 

maladaptation as discussed in the previous sections which could result in wasting financial resources 

and increasing vulnerability (Magnan et al. 2016). These mitigation biases, if not dealt with, could hinder 

progress in adaptation which could turn out to be catastrophic for the most vulnerable communities in 

the future. 

 

6.5. The way forward 

The results of this study have shed the lights on several research and policy gaps that need to be 

addressed. However, it could be argued that those policy gaps are a result of the lack of guiding outcomes 

from research and the inaccurate finance flow information. With this in mind, the WHO (2018b) 

emphasizes the urgency to research the links between sanitation, health and climate change.  

 This will be key for example when selecting sanitation technologies. Future decisions on technology 

should give some consideration to measuring or estimating greenhouse gas emissions, but further 

research is still needed to quantify the absolute and relative greenhouse gas emissions from all the 

available sanitation options. The IPCC argue it is a necessity to have a global systematic assessment for 

emissions from open defecation, pit latrines, etc. (Howard et al. 2016). Mannina et al. (2016) call for 

better understanding of GHG emissions from wastewater treatment plants and from uncollected waste 

with a special focus on N2O to improve the accuracy in the emission reporting processes. Reid et al. 

(2014) discuss that more focus is needed on on-site wastewater treatment technologies like septic 

systems important sources of CH4 but still poorly quantified.  

But emissions alone are not going to determine the choice of technology. Action research on the 

vulnerability and adaptation potential of different sanitation systems with respect to climate change will 

be decisive but is still lacking (ibid.). This will need to be coupled with flexibility of policies and 

technology as there are significant limitations to the predictive capability of global climate models in 

assessing likely climate change in many regions worldwide, particularly in data-poor regions such as 

Africa. The health aspects are also not to be ignored. There is a need for more research to examine the 
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impact of climate change on sanitation-related health outcomes, in terms of both the overall 

sustainability and performance of sanitation systems. (WHO 2018b). One potential feature to investigate 

is the effectiveness of sanitation systems in preventing pathogen discharge into the environment in the 

context of climate change. 

On the other hand, a better database for climate-related finance is needed. Weikmans et al. (2017) argue 

that the progress made by developed countries on the quality of their self-reporting on ODA remains 

extremely unsatisfying. This pose a risk of misunderstanding of the climate-related finance landscape 

which could lead to intensifying the current adaptation finance gap. They also alter the understanding 

of resource allocation patterns, which means that it is impossible to clearly assess where the financial 

gaps are, both in terms of beneficiary countries and targeted sectors (ibid.). In addition to that, climate 

finance schemes need to make clear what is their target sectors and projects in order for applicant to 

prepare accordingly. But quantifying climate financial flows to sanitation is only one step in the process 

of trying to understand spending patterns. With the limited financial resources, further analysis on the 

outcome and quality of spending will prove vital in the near future. 
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7. Conclusion 

Sustainable sanitation systems are indispensable for development. They bring about multiple benefits 

including health, environmental and economic. But sustainable sanitation systems should not account 

only for the sanitation chain but also consider the risks that might hinder further progress or prevent it 

from operating efficiently.  One of the most pressing risks for sanitation systems is climate change. 

Although there has been progress in providing access for basic and improved sanitation systems, the 

systems in place are expected to be vulnerable to climate variability and extreme weather conditions. 

The current state of knowledge shows that more attention needs to be paid towards the resilience of 

sanitation technologies in the face of climate change and the increasing greenhouse gas emissions from 

sanitation and wastewater. A mere 1% of sanitation-related activities in the countries’ Nationally 

Determined Contributions shows that the awareness of climate risks threatening sanitation services and 

the sectors’ emission contribution is not accounted for in climate agendas. 

Furthermore, the current level of funding for sanitation to achieve the sustainable development goals is 

not sufficient. With growing evidence that sanitation is one of the sectors that is expected to be severely 

affected by the effects of climate change and is also a significant contributor to the problem from its 

greenhouse gas emissions, it only appears reasonable that sanitation is considered in climate finance. 

However, this study shows that sanitation is still marginalized in international climate finance. The 

limited climate-related finance in terms of official development assistance and very limited appearance 

of sanitation components in the projects approved form the Green Climate Fund are proof the sector is 

disregarded. Investing climate finance in sanitation reduce the finance gap to meet the sustainable 

development goals while also helping achieve the commitments of the Paris agreement. In order to 

achieve that, better integration and coordination between development and climate finance is needed. 

The current ambiguous dissection between development and adaptation could turn out to be harmful to 

some sectors such as sanitation where taking action is beneficial for both.  

Lastly, further research is needed in order to accurately assess the resilience against climate change of 

the sanitation systems in place and future technologies to be installed. This needs to be coupled with a 

better understanding of the linkages between sanitation and wastewater with climate change. This 

understanding would help push sanitation further in the climate agenda and aid politicians and 

practitioners make informed decisions. 
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Appendix 1 

Global geographic categorization according to OECD DAC database 

Africa (North of Sahara) 

Africa (South of Sahara) 

America (North & Central America) 

America (South America) 

Asia (Far East Asia) 

Asia (Middle East Asia) 

Asia (South & Central Asia) 

Europe 

Oceania 
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Appendix 2 

Details of the 7 projects considered for GCF Approved Project Proposals analysis 

Project FP091: South Tarawa Water Supply Project 

Project aim To provide a reliable, safe and climate resilient water supply  

Sanitation/WW 

component 

An intensive 5-year climate change, water, sanitation and hygiene awareness 

program with strong involvement of local civil society organizations. 

Activity 3.1 - Implement water conservation and WASH awareness program 

(WAP). 

Finance Total project finance USD 58.08 million 

Component finance USD 2.17 million (3.7 % of total) 

Measure Adaptation 

 Awareness and Education 

 

Project FP086: Green Cities Facility 

Project aim To establish a Green Cities Facility to address cities’ climate change challenges 

Sanitation/WW 

component 

The Facility’s investments will focus on urban infrastructure in six sectors 

including water and wastewater. 

Finance Project total EUR 674-744 million 

Component finance (N/A) 

Measure Examples  

Mitigation:  

 Introduce renewable energy and energy efficiency measures in drinking 

water and sanitation systems 

 Increase utilisation of wastewater treatment byproducts for energy or 

nutrient applications. 

Cross-cutting:  

 Increase or improve municipal wastewater treatment and sanitation 

systems including the introduction of biogas generation, anaerobic 

digestion or energy generation at wastewater treatment facilities, and 

improved sludge management. 

 

Project FP041: Simiyu Climate Resilience Project 

Project aim To increase the climate resilience of rural and urban households, particularly small 

scale farmers and women, living in the Simiyu Region and to improve policies and 

regulation for cross-sectoral action towards climate adaptation. 

Sanitation/WW 

component 

Component 2: Improving climate resilience of water supply infrastructure, 

sanitation services and agricultural practices in the Simiyu Region 
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Activity 2.2 Public sanitation and hygiene 

Finance Total project EUR 143.4 million  

Wastewater treatment plant EUR 2 million 

Exhauster trucks EUR 0.5 million 

Public toilets EUR 1 million 

Total sanitation EUR 3.5 million (2.5 % of total) 

Measure Cross-cutting: 

 The project includes the whole cycle of wastewater, from improved 

latrines to faecal sludge transport through vacuum trucks and sludge 

treatment plants, where the sludge is treated through anaerobic ponds and 

constructed wetlands and finally used as fertilizer for agricultural purposes. 

 Construct wastewater treatment plants and purchase exhauster trucks 

(Anaerobic ponds, sludge drying beds and constructed wetlands), carry out 

hygiene awareness campaigns and promote improved household latrines, 

Construct public toilets (On-site sanitation solutions). 

 

Project FP008: Fiji Urban Water Supply and Wastewater Management Project 

Project aim To improve access to safe water and sewerage services by building infrastructure 

to increase water production by 20% and wastewater treatment (WWT) by 200% 

in the greater Suva area (GSA), and supporting government to develop and 

implement policy and regulatory reforms in water and sewerage. 

Wastewater Management: The project will increase sewer coverage and reliability 

of wastewater treatment (WWT) processes in the GSA through increasing WWT 

capacity of the Kinoya plant. The project will design and build new treatment 

facilities, upgrade existing wastewater pumping stations, replace wastewater 

infrastructure; and expand sewerage network to service an additional 15% of 

households. This will improve overall effluent quality and minimize the incidents 

of wastewater bypass, thereby improving water quality downstream in receiving 

waters and reducing pollution levels affecting Laucala Bay; as well as enable the 

servicing of backlog areas and allow future growth within the Suva-Nausori 

wastewater system.  

Sanitation/WW 

component 

Component 2: Improving climate resilience of water supply infrastructure, 

sanitation services and agricultural practices in the Simiyu Region 

Activity 2.2 Public sanitation and hygiene 

Finance Total project USD 222 million 

Kinoya Wastewater Treatment Plant Upgrade USD 29.10 million 

Pump Station Upgrades USD 10.56 million 

Sewer Mains Upgrade USD 12.71 million 

Sewer Extension USD 31.68 million 

Total Wastewater USD 84.05 million (38 % of total) 
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Note: Wastewater component funding by ADB, EIB & Fiji Government (GCF was 

not asked for funding) 

Measure Mitigation: 

 CO2 abatement through Biogas production. The proposed investments are 

also expected to result in reduction of CO2 emissions from septic tanks. 

 The project will increase WAF sewer coverage capacity and reliability of 

WWT processes in the GSA through: (i) increasing WWT capacity of 

Kinoya to approximately 277,000 population equivalent (PE) by designing 

and building new treatment facilities, namely two primary sedimentation 

tanks, a carbon and nutrient removal facility, a new digester and upgrade 

of sludge dewatering plant, and a new combined heat and power (CHP) 

equipment for power production; (ii) upgrading around 31 existing 

wastewater pumping stations to allow more wastewater to flow efficiently 

to the treatment plant. 

Adaptation: 

 The proposed investments are also expected to result increase resilience to 

climate change, particularly flooding and draught. Substantial public 

health and environmental benefits will also be achieved by reducing the 

incidence of water-borne disease and abating pollution. 

 

Project FP021: Senegal Integrated Urban Flood Management Project 

Project aim To support Senegalese policy on flood risk management through a disaster risk 

reduction perspective. It will participate in the drainage infrastructure investment 

that is necessary in one of the most vulnerable areas of the capital city (Pikine 

Irrégulier Sud), but will also contribute to establishing a national-scale integrated 

policy for disaster risk management in order to optimize investment at national 

scale and most importantly deal with the risk that will never be cost-efficiently 

covered by infrastructure. 

Sanitation/WW 

component 

Component 2: Reducing the risk 

Sub-component 2.3: Drainage and sanitation infrastructure in Pikine Irrégulier Sud  

The objective of the project is to restore the water quality of the bay by financing 

the infrastructure to collect (with a 15km long collection channel), treat (via a 

wastewater treatment plant) and discharge using a 3km long submarine pipeline. 

This sub-component will also tackle the problem of wastewater intrusion in 

drainage infrastructure through installation of sewer pipes along the drainage linear 

infrastructure 

Finance Total project finance USD 71 million 

Component finance EUR 56 million 

Note: Wastewater component funding by ADB & Senegal Government (GCF was 

not asked for funding) 

Measure Adaptation: 

 Currently, people living in Pikine Irrégulier Sud are mainly equipped with 

latrines or septic tanks, which operation is greatly disturbed by the 

presence of the water table close to the surface. This can cause the pits to 
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overflow. The consequences in terms of pollution of the water table and 

unhealthy conditions of the area are significant. The evacuation of rain 

water and lowering of the water table provided under Sub-component 2.3 

should greatly improve the situation. 

 

Project FP077: Ulaanbaatar Green Affordable Housing and Resilient Urban Renewal 

Project (AHURP) 

Project aim The project will launch a large-scale demonstration initiative; providing 

comprehensive, integrated, and affordable solution for vulnerable communities and 

leveraging private sector investments. The aim is to deliver 10,000 green housing 

units that are energy efficient, affordable, and designed to maximize the use of 

renewable energy. 100 hectares of ger areas will be redeveloped into eco-districts 

that are both low-carbon and climate resilient as part of the project. 

Sanitation/WW 

component 

Component 1.1 Climate resilient and low carbon infrastructure and facilities 

Basic Infrastructure and Open Spaces /b 

Component 1.2 Climate resilient and low carbon social housing  

Sub-component a. Green and Resilient Social Housing 

Finance Total project finance USD 58.08 million 

Component 1.1 (b) finance USD 18.5 million 

Component 1.2 finance USD 34.3 million 

Note: Both components funding by ADB & other banks and equity investments 

(GCF was not asked for funding) 

Measure Cross-cutting: 

 Climate resilient housing investments: This includes (i) investments in the 

construction of new housing connected to climate resilient infrastructure 

such as water supply, wastewater treatment, waste management; and (ii) 

investments in greenhouses for food production, flood protection for 

houses, and protection against increased seismic risks. 

 Investments in low carbon and climate resilient infrastructure and open 

spaces / amenities. This includes investments in roads that are less 

susceptible to flooding, investments in greenery (gardens and parks), 

climate proofed investments in wastewater treatment and sanitation, water 

supply, waste management, efficient heating supply, and efficient street 

lighting. 

 For treatment of sludge generated from domestic wastewater the CWWTP 

will use (i) Mesophilic Sludge Digestion for reducing and stabilizing the 

sludge produced, (ii) Cogeneration technology in order to generate power 

and thermal energy from sludge (Digesters: Volume: 4 x 14,500 m3/ 

Biogas production: 33,223 Nm3/d; Co-generation: Electricity production: 

3000 kW / Reducing CO2 emission: 105,000 t/y (equal to 10700 cars 

running 40,000km/year) / Covering 53% of the power consumption of the 

whole plant Savings of 24,184,000 KWh per year). 

 Connecting to central wastewater collection and installing modern toilet 

facilities will eliminate the use of pit latrines and reduce respiratory and 

gastrointestinal illnesses. The collective impact of increased water 
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consumption, improved household and property air quality, and use of 

modern sanitation are critical to people’s health in ger areas. 

 The new apartments will provide better protection against harsh 

Mongolian winters and the consequences of climate change through better 

flood protection, providing access to water and sanitation, improved waste 

and wastewater management, etc. 

 Stakeholder communication strategy to Raise public awareness on 

environmental sanitation behavior and hygiene 

 

Project SAP003: Enhancing climate resilience of the water sector in Bahrain 

Project aim To provide a reliable, safe and climate resilient water supply  

Sanitation/WW 

component 

To promote demand-side management and the use and re-use of wastewater from 

several sources, including greywater, municipal wastewater, produced water from 

the oil and gas sector, and harvested rainwater. 

Finance Total project finance USD 11.08 million 

Component finance: N/A 

Measure Cross-cutting: 

 Included in component 1: To improve the public perception of re-using 

treated wastewater – including TSE and greywater – the awareness-raising 

campaigns will include a focus on the benefits of wastewater and the 

financial incentives supporting its use.  

 Included in component 2:  At the household-level, devices will include 

flow limiters/aerators for taps, water-efficient shower heads and water-

efficient sanitation systems (dual-flush toilets). Maximise the efficiency of 

greywater recycling. 
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Appendix 3 

Details of 6 projects from the Approved Project Proposals by the GCF board. These projects mentioned 

sanitation or wastewater, however, they were either not a clear component /subcomponent of the projects 

or they did not provide a clear financial component. 

Code Notable mentions 

FP037 Output 3. Drainage in downstream areas upgraded for increased regulation of water flows. 

Adequate drainage for quick dispersal of flood water and proper sanitation and sewerage 

facilities that avoid the mixing of polluted sewage water with storm water have been 

promoted in Samoa. 

FP060 Renewable energy supply for water and water treatment services (Mitigation benefit) 

Improved sanitation is an outcome of the water resilience masterplan (project aligned with 

SDG6) 

FP024 Component 2: Grant Facility for Resilient CBNRM Livelihoods in Namibia Grant Option 

2.1: Climate Resilient infrastructure 

Activity 5.2: Climate proof infrastructure (USD 80,000) 

Projects that increase the climate change resilience of settlements for example water 

harvesting and storage infrastructure, solar water heaters, solar retrofitting of diesel pumps, 

small-scale photovoltaics, dry sanitation 

FP004 Component 3: Pilot Climate Resilient Urban Infrastructure  

Sub-component 3.1 Climate Resilient Urban Infrastructure in Satkhira (USD 18.0 million) 

“Eligible infrastructure measures are city drainage, flood protection, water supply, 

sanitation and transport.” 

FP073 Component 3: Climate resilient settlements  

Sub-component 3.3: Construct green social housing development in Kabeza to reduce the 

number of vulnerable households living in high risk zones (USD 2 million) 

This intervention targets the poorest and most vulnerable households without adequate 

access to safe water and poor sanitation. 

FP061 Output 4. Privately owned physical assets of vulnerable populations are more resilient to 

climate variability and change through concessional microfinancing 

Sub-component 4.1: Revolving Loans for adaptation in private buildings in Antigua and 

Barbuda, Dominica and Grenada (USD 6 million) 

Water and Sanitation interventions in buildings (including water efficient toilets & 

greywater reuse systems) 
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