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ABSTRACT ARTICLE HISTORY
One of the major challenges for deploying sustainable sanitation Received 30 August 2014
technologies and services around the world is financing. The  Accepted 13 November 2015
present study applied both qualitative (key informant interviews) KEYWORDS

and quantitative (household survey) methods to explore sources of Sustainable sanitation;
alternative financing in Ulaanbaatar, Mongolia, towards deploying finances; community
sustainable sanitation technologies and services. Microfinance perceptions; WASH;
organizations, government subsidies and mining industries may stakeholders; Mongolia
represent potential sources of financing for the implementation

of sustainable sanitation technologies and services in Mongolia.

Moreover, building social capital among Ger residents and reinventing

the idea of ‘corporate WASH responsibility’ could constitute new

directions for the future.

Introduction

An immediate and global concern in attempting to achieve universal access to sanitation is
financing/investment (UNICEF & World Health Organization, 2015). At present the financing
of such water and sanitation projects occurs mainly through external funding from various
donor and development agencies (Sahooly, 2003). Worldwide, some 2.4 billion people still
use unimproved sanitation facilities and 946 million still practice open defecation (UN, 2015).
In order to achieve universal access to sanitation by 2030, particularly for the world’s poorest
people, local and global inequalities must be resolved through the implementation of a range
of policies and strategies, such as cost recovery within the system (UNICEF & World Health
Organization, 2015; Van Dijk, 2012). Financial factors have proven to be crucial in improving
sanitary conditions and promoting the supply and maintenance of sanitation facilities and
services (Arku, Angmor, & Seddoh, 2013). However, along with some sort of local funding,
involvement of both the private sector and the community may, at the local level, prove to be
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the catalyst to installing, maintaining and operating such facilities (Global Water Partnership,
2012; Uddin, Muhandiki, Fukuda, Nakamura, & Sakai, 2012; Uddin, Muhandiki et al., 2014).

In some low- and middle-income countries, local-level microfinancing has allowed individuals
to create savings/credit groups to aid in improving their health and sanitary conditions, e.g. in
Nepal (Annamraju, Calaguas, & Gutierrez, 2001) and some other parts of the world (Habitat, 2006;
Tremolet, Kolsky, & Perez, 2010). Microfinancing has been proposed as an ideal community-based
financial contribution plan for deploying and managing sustainable sanitation (SuSan) facilities
at the local level (Roma, Bukley, Jefferson, & Jeffrey, 2010; Uddin et al., 2012; Uddin, Muhandiki,
etal., 2014), particularly since the private sector alone cannot fill the investment gap in the water
and sanitation sector (Annamraju, Calaguas, & Gutierrez, 2001).

Although current trends show strong investments of central governments and a large-
scale private sector in the fields of water and sanitation (Evans, Haller, & Hutton, 2004), per-
ceptions of stakeholders and local communities are largely ignored when seeking alternative
sources of financing. Moreover, exploring alternative financial sources is rarely documented
in the wider literature, particularly with respect to deploying SuSan technologies. However,
it has been proposed to create methods of loaning, saving and managing funds to solve
the financial constraints towards sustainability in the water and sanitation sector in general
(Montgomery, Batram, & Elimelech, 2009). Werner et al. (2009) suggested innovation-friendly
investors and new financial instruments to adopt ecological sanitation (closed-loop sanita-
tion) around the world. Therefore, possible alternative pan-sectoral funding sources (e.g.,
government, non-government, community and household) may require a local-to-global
reinvention to achieve universal access to a safe water supply and SuSan systems.

Seeking to address both world and low-income regions’ sanitary, health and environ-
mental issues through resource recovery, SuSan has drawn increasing attention over the
last decade as an alternative to conventional sanitation systems (e.g., Uddin et al., 2012;
Uddin, Muhandiki, et al., 2014). With the advent of climate change (Adamowski, Adamowski,
& Bougadis, 2010; Nalley, Adamowski, Khalil, & Ozga-Zielinski, 2013; Pingale, Khare, Jat, &
Adamowski, 2014) and other issues, approaches such as SuSan are important to explore
to facilitate the transition to more sustainable water resources planning and management
(Halbe, Pahl-Wostl, Sendzimir, & Adamowski, 2013; Butler and Adamowski, 2015; Inam,
Adamowski, Halbe, Prasher, & Zaman, 2015). In Mongolia, especially in the peri-urban Ger
areas' of Ulaanbaatar, most residents face a range of challenges in the water, sanitation and
hygiene (WASH) sector. These include pit latrines and soak pits in unhygienic conditions,
disposal of hazardous greywater into the environment, and unsafe water supply systems
(Uddin, Li, Adamowski et al., 2015; Uddin, Li, Gaillard et al., 2014). As a result, hepatitis A
and diarrhoeal diseases are still prevalent (Davaalkham, Enkhoyun, Takahashi, Nakamura, &
Okamoto, 2009), and 3.5% of the annual deaths in Mongolia are WASH-related (Caldieron
& Miller, 2010; UN WATER, 2013). These health risks are especially prevalent in a peri-urban
context, where the risks of water resources contamination are high due to population density,
the area’s hydromorphic status, and limited access to water (especially in the winter), as well
as the poor hygienic education and thus practices of the resident community. Relatively low
average household incomes and a high influx of new residents to the peri-urban areas of
Ulaanbaatar pose additional challenges to improving conditions in the WASH sector (Uddin,
Li, Gaillard et al., 2014).

In the world’s low- and middle-income regions, in addition to socio-cultural and geo-
graphical factors, one of the greatest challenges in scaling up SuSan technologies (e.g.,
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urine-diverting dry toilets, or greywater treatment technologies that reduce environmental
pollution and health hazards and also help in resource/nutrient recovery) and services (e.g.
emptying, collection, transportation and treatment of wastes) is finding financing to build
new infrastructure and maintain existing infrastructure. In many parts of the world, coupled
with this financial limitation to widespread replication of SuSan technologies and services
are high construction costs, dependency on external funding, lack of political willingness
to carry out large-scale investments, and lack of proper cost-benefit analysis (Uddin et al.,
2012; Uddin, Muhandiki, et al., 2014). Perceptions of stakeholders and local communities
may trigger efforts to overcome these challenges by exploring viable alternative financing
mechanisms and sources for widespread replication of SuSan technologies and services
from the local to the global scale. In this article, several concepts such as microfinance (Hadi,
2002), social capital (Bridger & Luloff, 2001), and corporate social responsibility (Smith, 2003)
were re-explored in the field of SuSan in Mongolia to assess their potential for reinventing
alternative financial sources targeted to scaling up SuSan technologies and services.

This study was carried out between June 2013 and October 2014 under an ongoing
doctoral research project jointly implemented by Action Contre la Faim (ACF) Mongolia and
the Beijing University of Science and Technology (Uddin et al., 2013). Supported by various
international and national universities, including the Mongolian University of Science and
Technology, the Mongolian State University of Agriculture, the Technical University of Berlin
and the Martin Luther University Halle-Wittenberg, it was funded by ACF France. Its purpose
was to assess the perception of peri-urban nomadic-cultured communities and stakeholders
regarding the exploration of sources of financing for scaling up SuSan technologies and ser-
vices in the study area, so that this can potentially be replicated in other parts of the world.

Materials and methods

Household surveys were conducted with the local, peri-urban community (residents of
Ulaanbaatar’s Ger area), while interviews were held with key informants from institutional stake-
holders (e.g., banks, governmental and non-governmental organizations, and service providers)
and local communities. In addition, secondary data were collected from the wider literature.

Questionnaire surveys with the local community

Three different household surveys were conducted in the WASH programme intervention
areas (i.e., Ger areas of Ulaanbaatar, Mongolia) of ACF Mongolia between June 2013 and
August 2014 (see Appendix 1 in the online supplemental data at http://dx.doi.org/10.1080
/07900627.2015.1121137):

- Based on a structured questionnaire, an interview-based socio-economic household
survey was conducted in the Songinokhaikhan and Bayanzurkh Districts of the Ger
areas of Ulaanbaatar, Mongolia, among both users (72 eco-toilet users) and non-users
(72 pit latrine or other users) of SuSan technologies. The survey assessed community
perceptions on financing SuSan, income generation, willingness to pay for the tech-
nologies and services, and their benefits.

« Perceptions and willingness of eco-toilet users to pay for the installation of a house or
community greywater treatment system were assessed.
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« A knowledge, attitude and practice survey was conducted among 210 households
in the Ger areas to assess socio-cultural relationships between neighbours, support
received from each other during periods of need, and willingness to pay for improving
the water supply and sanitation system (Appendix 1 in the online supplemental data).

Cluster random sampling methods were applied for all surveys due to the study area’s
scattered households.

Semi-structured key informant interviews with stakeholders

In order to ensure triangulation of household survey results, 20 stakeholders/key inform-
ants from government and non-government organizations, healthcare institutions/hospitals,
insurance companies and banks, and service and business providers, as well as compa-
nies who construct toilets, were interviewed. The semi-structured questionnaire employed
through 2013 and 2014 served to assess views and perceptions on existing financial sources,
future financing in the WASH sector and willingness to provide finance and business oppor-
tunities to scale up SuSan technologies and services in the study area. In addition to the
semi-structured questionnaire, the interviews with the stakeholders were recorded by using
a voice recorder for ease of data input and analysis after the interviews.

Results and discussions
Benefits and costs of eco-toilets and services

The benefits of introducing SuSan systems are well documented in the literature and are
related inter alia to the improvement of health and avoidance of environmental damage
through a safe management of human excreta, reuse of nutrients, and intangible user
impacts such as comfort or aesthetics (Uddin et al., 2012; Uddin, Muhandiki, et al., 2014).
The results of the first socio-economic household survey among the eco-toilet users in the
study area confirmed that eco-toilets generate strong benefits at the household level, even
though these cannot be systematically quantified in monetary terms. Comfort and clean-
liness were stated by 48% of eco-toilet users as notable advantages compared to their old
latrines. Other advantages, such as the absence of odour and flies, the presence of a toilet
seat, good design, existence of an emptying service, and health benefits, were highlighted
by the remaining respondents (52%). As these benefits are usually not expressed in mone-
tary terms and therefore likely to be neglected, efforts have been undertaken to estimate
the monetary value of the introduction of eco-toilets. Health benefits (avoided health-care
costs and avoided productivity loss due to improved sanitation) have been estimated to be
about MNY 13,500 (USD 8) per capita (annually).

The full costs of eco-toilets can be divided into capital costs and operational and maintenance
costs. The first survey interviews among eco-toilet users and non-users showed that in this region
an eco-toilet costs 10 times as much to build as a pit latrine (about MNT 272,000/USD 155 versus
MNT 30,000/USD 17), due toits specific technology (i.e., urine diversion, double pit, and separate
container for excreta). The mean monthly household income in the area is MNT 600,000 MNT
(USD 341); therefore, willingness to pay for eco-toilets is still low in the local communities. In the
first survey among non-users of eco-toilets, only 12% of respondents stated they would be willing
to pay MNT 200,000 (USD 114) for an eco-toilet, and only 3% would pay MNT 300,000 MNT (USD
170). This represents a significant challenge to replication and coverage.
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With regard to operational and maintenance costs of eco-toilets, in the first survey among
the eco-toilet users, a negligible number of respondents among eco-toilet users said they
would agree to pay MNT 10,000 (USD 5) per emptying (Uddin, Li, Mahmood et al., 2015).
Other maintenance costs, such as a yearly supply of sawdust for the eco-toilet, range from
zero to MNT 200,000 (USD 113).

Exploring alternative sources of funding for scaling up SuSan technologies and
services

Since buying an eco-toilet involves high up-front costs, which pose a barrier to low-income
households, and since the willingness to pay for eco-toilets is still low in the study area,
several options were explored in order to improve the financing of eco-toilets and other
SuSan technologies.

Microfinancing

Interviews of stakeholders, particularly bank officials, who have an interest in the WASH sector
and in collaborating with ACF Mongolia revealed that microcredit and loan systems are still new
to Mongolia and the Ger residents of Ulaanbaatar, who have migrated from the countryside.
Lending schemes like microcredit have only been available, especially to low-income families,
for the last decade. However, the financial sector has been growing and spreading fast in recent
years and there are now a variety of microfinance institutions in Mongolia.

Key informant interviews with XacBank - the largest provider of microfinance in
Mongolia - showed that activities around microfinance have started to spread and
can potentially become an important component towards better financing for SuSan.
XacBank started as a small non-banking microfinance institution in the 1990s and
became a bank when two microfinancing institutions merged. Since then it has followed
a triple-bottom-line approach, which focuses on people, the planet and profit. In the
Ger areas of Ulaanbaatar, XacBank is involved in traditional microfinance in a number
of different ways, including providing conventional small loans to local residents of
Mongolia, particularly low-income people, including the residents of Ger areas. The focus
of the loans has been mainly on small businesses and green lending (e.g. for insulation
and energy efficiency), but as of 2012 Mongolia’s XacBank has offered loans of up to
USD 5000 for water and sanitation.

Results from the key informant interview with XacBank also showed that in the Ger areas,
the vast majority of residents have access to financial institutions and their monetary assets
are housed in a bank. The majority of the people do not have a very developed lending his-
tory, but most have some sort of financial relationship with financial institutions. In general,
the loan system is new for Mongolia and for the Ger residents, since Mongolia has only very
recently become a capitalist economy. Lending schemes have only been available, especially
to low-income families, for the last 20 years. However, the sector has grown substantially and
rapidly, and a range of initiatives and a variety of microfinance institutions have sprung up.

In order to explore a range of opportunities to facilitate access to improved sanitation
through financing, XacBank has, since 2012, collaborated with ACF Mongolia in the sanita-
tion sector. XacBank has also been looking to work with local latrine producers who cater
to the Ger districts, so as to provide more comfortable and cleaner latrines. They have also
started to initiate effective collaboration with an international company that has experience
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in producing materials for latrines and are very interested in producing latrines specifically
designed for the Mongolian climate and socio-economic settings. So far, XacBank has pro-
vided loans for the installation of a few ventilated improved pit latrines. These latrines will
be sealed to avoid soil contamination and the waste will be collected by a vacuum tanker.
The initiative of XacBank and ACF offers a new possibility to invest and provide loans for
scaling up SuSan technologies and services in the target areas.

Since significant work needs to be done in introducing microfinancing for sanitation to
Ger area residents, it is still too early to assess the potential benefits of the initiative. During
interviews with communities, respondents’knowledge of the microcredit loans for eco-toi-
lets offered by XacBank (up to MNT 7,000,000, at a monthly interest rate of 1.8-2.2%) and
their willingness to pay back such a loan, particularly with respect to paying by monthly
instalments over the period of one year, were assessed. Both questions were not easy for
respondents to answer since knowledge about microcredit for eco-toilets is still not wide-
spread in Ulaanbaatar. In the first survey among eco-toilet users and non-users, only 30%
of respondents knew about this loan opportunity from XacBank.

However, given the challenges inherent in spreading knowledge and awareness about
microcredit, it is doubtful that microfinancing reaches the poorest households. These house-
holds need other financial sources, such as government subsidies. Alternatively, if the provid-
ers/donors create effective networks with microcredit organizations and poor stakeholders
(i.e. low-income stakeholders), this might trigger replication of SuSan technologies and ser-
vices in the study area and other low- and middle-income regions. It also might reduce the
hazards and vulnerability of people to disease arising from the risks of existing unhygienic
traditional water supply systems and sanitation technologies.

The proposed financial mechanism and network includes the connection of microfinance
organizations with other major active and poor stakeholders towards scaling up SuSan
technologies and services (Figure 1).

/ Government
Agencies

\ q Micro-Credit
NGOs \

Implementing NGOs //

CBOs/Beneficiaries

Figure 1. Proposed networking and coordination for fund-raising. (Adapted from Uddin, 2011).
Note: CBOs = Community-based organizations. The flow-diagram indicates the networks and
communication among the actors for fund-raising to deploy sustainable sanitation technologies and
services.
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Making SuSan self-financing in terms of infrastructure and services

Creating a self-financing mechanism (i.e. community financing) and developing cost-
recovery strategies (e.g. reuse aspect, including composted fertilizer) within the SuSan sys-
tem may be feasible options for deploying SuSan technologies and services in low- and
middle-income countries. In Mongolia, opportunities for organic fertilizer production exist
(ACF, 2012); however, establishing the actual benefits and quantifying them in monetary
terms remains a challenge.

Interviews with government and non-government stakeholders revealed keen interest
in improving the situation of the Ger areas in terms of WASH, but very limited interest in the
SuSan concept. The obstacle to their investment in such technologies can be attributed to
the fact that SuSan systems are a new and emerging field in Mongolia, whose communities
and stakeholders are not well informed about this field and the concepts that underpin it. On
the other hand, several private companies have shown interest in managing the emptying
services, installing eco-toilets and treating human faeces through composting (Uddin, Li,
Mahmood et al., 2015). These types of business possibilities can enhance the process for
self-financing mechanisms in the study area and in other parts of the country.

Another opportunity could be to explore financial sources among national and interna-
tional companies and banks to develop biogas systems using faecal sludge and other organic
wastes for the generation of electricity. Key informant interviews among the non-govern-
ment stakeholders revealed that demand for organic fertilizer is high in Mongolia. Faecal
compost and other organic fertilizer production for animal fodder could be a future solution
(Mahmood, Li, Uddin, Mang, & Germer, 2014).

A great deal more initiative from the private sector is needed to produce and market
SuSan products. Right now ACF is intervening in several small-scale research pro-
grammes on SuSan, and developing advocacy tools to convince more people in both the
governmental and non-governmental sectors of the need for such programmes (Uddin, Li,
Mahmood et al., 2015). However, if SuSan can be turned successfully into viable business
opportunities, it will be in the self-interest of companies to increase the demand and to
scale up SuSan technologies.

Towards corporate WASH responsibility

The idea of corporate social responsibility (CSR) is not new, and many theories, definitions
and characteristics of CSR are well documented in a wide range of business and man-
agement literature (e.g., Aguilera, Rupp, Williams, & Ganapathi, 2007; Lindgreen & Swaen,
2010). In addition, the concept of corporate environmental responsibility has evolved from
CSR in recent decades to address the environmental impact of companies and other
stakeholders (Kovacs, 2008). Many companies implement a range of programmes/initia-
tives to improve the environment and conserve natural resources by using part of their
profits for the betterment of society (e.g., American States Water Company [ASWC], 2011).
However, only very recently has CSR been identified as one of the potential drivers to
solve global sanitary problems (Abeysuriya, Mitchel, & White, 2007) and to significantly
enhance financing targeted to improving global WASH conditions. In the current study,
informant interviews with stakeholders (non-government) showed that CSR as an external
funding source is absent from the field of WASH in Mongolia. A department of corporate
environmental responsibility at the Trade and Development Bank of Mongolia has only
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recently begun to deal with the mining industry, making loans to companies conditional
on an environmental assessment.

Following the same logic, corporate WASH responsibility could be considered an impor-
tant component of CSR in banking and non-banking sectors, as well as small, medium and
large-scale private sector, in terms of raising awareness among institutions and communities
regarding the sustainable improvement of both local and global WASH issues. To improve
the adoption of WASH principles and proceed towards SuSan services in a country where
governmental interventions are limited by meagre funding, low individual income and lack
of interest, CSR can be one of the drivers to bring all actors to the same table in improving
the WASH situation. This would occur particularly through the deployment of SuSan tech-
nologies and services, through a contribution of their CSR funds as a part of a social welfare
programme.

Since the government may not always be able to improve the situation alone, the imple-
mentation of CSR could support the government in a drive to improve the situation from
the community to national level. Qualitative interviews among stakeholders revealed that in
Mongolia the principal companies (e.g., mining companies) allocate a portion of their budget
towards local residents. These funds could be used for wider sanitary improvement and to
replicate SuSan technologies and services. The interviews among the local communities
revealed little support from various companies in forms of CSR in the Ger areas, particularly
in the field of WASH.

A proposed linkage between these three components of corporate responsibility (Figure 2)
could enhance the WASH sector, particularly with respect to deploying SuSan technologies and
promoting services to improve and create funding for continuing programmes in intervention
areas.

Towards government subsidies

Investment in the water and sanitation sectors has been proven to yield significant economic
benefits: 1 dollar invested in both improved water supply and sanitation can yield an eco-
nomic return of between 3 and 34 dollars depending on the geographic area (WHO, 2004).
The significant public benefits such as resource/nutrient recovery, improved living condi-
tions, and reduced pollution, as well as reduced environment and health hazards (Uddin, Li,
Adamowski et al., 2015), from improving sanitation could encourage the Mongolian govern-
ment, as any other, to perceive sanitation as a public responsibility rather than a private good
and therefore responsibility. Improving sanitation reduces public and private health-care
costs and effectively increases the population’s productive days.

In Mongolia, the coverage of improved sanitation (no resource recovery and reuse aspects
are considered in the existing system) is 60%, while for an improved water supply it is 64%.
Progress during the last 25 years has been ‘moderate; and the country did not meet the
water and sanitation target for the 2015 Millennium Development Goals (UNICEF & World

CSR

/ \

| CER |om| CWR |

Figure 2. Proposed interconnection of corporate social responsibility, corporate environmental
responsibility, and corporate WASH responsibility.
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Health Organization, 2015). Although progress in terms of improving drinking water sup-
ply and sanitation has been considered ‘moderate’ by the WHO/UNICEF Joint Monitoring
Programme, the safety of existing sanitation facilities and water quality is still not ensured
(UNICEF & World Health Organization, 2015).

However, almost all respondents in stakeholder interviews explained that the Mongolian
government has recently shown greater interest in actively supporting the sanitation sector
in Ger areas. The municipality of Ulaanbaatar is working with UNICEF and the Mongolian Red
Cross on ways to identify sanitation gaps and improve sanitation (latrines in particular) in
Mongolia. This kind of outreach and public support is a positive indicator. The government
has shown in the past that it is supportive of environmental programmes, especially in the
Ger districts, because it recognizes the problems related to infrastructure and public health
in those areas. This could motivate the government to raise funds and provide subsidies for
deploying SuSan technologies and services in the study area and other parts of the country.

Key informant interviews among the stakeholders (both government and non-govern-
ment) also revealed that the Mongolian government has expressed support so far. That
has not yet turned into a subsidy or a tangible programme, but there could be some sort
of government programme in partnership with an NGO to focus on on-site sanitation. So
far the priority of the government has been the central sewage system, but the wastewa-
ter treatment plants are in low functional condition and they have to be renovated if not
replaced, which would be a very capital-intensive project. Furthermore, the government
has been providing funding to combat air pollution by providing subsidies of up to 90%
for clean stoves. These government initiatives may be an indicator that the political will to
spend on environmental issues exists. However, even if the government does turn out to
give financial support to SuSan systems, it will be challenging to design suitable financial
tools, as the range of instruments is broad - from hardware and software subsidies to more
market-related instruments such as lowering taxes for sanitation-related material or acting
as a contracting party to sanitation businesses (e.g., paying them for their public service of
collecting waste).

Social capital towards generation of funds
As many researchers have noted, in any society successful cooperation for long-term mutual
benefit depends on the cultivation of social capital (bonding, bridging and linking through
neighbourhood relationships). Applied to a wide range of fields, such as health, disasters,
sociology and engineering (e.g., Elgar et al.,, 2011; Franklin, Bruegel, Lister, & Morrow, 2005;
Harpham, Grant, & Thomas, 2002), social capital is considered a source of ‘co-productive’
capacity for public service delivery (Andrews, 2012). However, such research is very limited
in the WASH sector, particularly with respect to exploring the scope of funding for SuSan.
Key informant interviews among the stakeholders in the study area showed that social
capital is lacking in the peri-urban settlements of the Ger areas due to people’s traditional
nomadic roots and rapid migration to the city and its peri-urban Ger areas. This may be one
of the challenges to generating community funding mechanisms that should be applied
to pay for SuSan technologies and services. This challenge can possibly be overcome by
designing various community-based programmes and interventions such as awareness,
education, training, and community drama executed by a range of governmental and
non-governmental organizations. In the second survey among the eco-toilet users, who
were also the targeted greywater customers, 69% of the respondents said they know about
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their neighbours, and 79% said they are willing to help their neighbours, if required, in both
monetary and non-monetary forms.

On the other hand, the recent knowledge, attitude and practice survey among the Ger
area residents in the ACF WASH programme intervention areas indicated that 89% of the
respondents know about their neighbours on a scale of‘a lot’(58.1%),'some’(14.8%) and ‘little’
(16.2%). In terms of support received, 66% of the respondents expressed that they received
both monetary and non-monetary support from their neighbours. This can be explained as a
positive trend in the bonding, bridging and linking of the neighbourhoods in the Ger areas,
and it may increase the strength of the social capital of the study area. This can ultimately
contribute to support the up-scaling of SuSan technologies and services in the study area.
This can be also encouraged through various initiatives and programmes in the WASH and
health sectors, through a range of non-governmental organizations, including ACF Mongolia.

In the second survey among the eco-toilet users (also greywater customers), roughly
two-thirds of respondents said they were willing to invest in greywater treatment (Uddin,
Li, Adamowski et al. 2015; Uddin, Li, Mang, Ulbrich et al., 2014) and monthly payments
totalling MNT 10,000-115,000 (USD 5.45-62.65) over two years. To save money, 69% of the
respondents were ready to share the installation and maintenance costs with their neigh-
bours. The remaining respondents enumerated some factors for not sharing the system
with neighbours: lack of a good relationship, not wishing to depend on their neighbours,
wanting to obtain full ownership, and not being exposed to neighbours’ diseases. This may
be also applicable to other SuSan technologies and services in the study areas and beyond.

Involvement of informal institutions such as co-operatives, community-based organi-
zations, and other social associations can provide another path for networking within the
social capital boundary. Such institutions may play a leading role towards the introduction
of innovations and fund-raising targeted at solving social issues, including sanitary problems
and natural resources management (Pretty, 2003). Key players under the informal institutions
include natural leaders (i.e. persons respected by the community who are not elected or
politically influenced), religious leaders, traditional community leaders and school teachers
(Uddin, Muhandiki et al., 2014). Local community groups, such as women'’s groups, can also
play a leading role in a society’s development of socio-cultural capital, by raising awareness
and alternative funding or enhancing non-monetary contributions to improve sanitary and
health conditions in their communities (Uddin et al., 2012). Social capital may increase the
society’s socio-cultural resiliency to develop SuSan systems, and keep such systems well main-
tained and monitored, so as to achieve sustainability of the SuSan technologies and services.

Conclusions and recommendations

This study investigated various options for exploring alternative funding sources at both
community and institutional levels to scale up SuSan technologies in the study area and
other parts of the country. Based on the perceptions of stakeholders and local communities
(and secondary sources), several options for increasing future funding of SuSan have been
identified. Microfinancing schemes for SuSan tecnologies are available in the study area
and can help in overcoming constraints related to the high up-front costs of these systems.
Community awareness and understanding of such systems must be increased; however,
it is questionable whether such public information programmes can reach the lowest-in-
come households. Introducing technology to co-compost faecal matter in Mongolia’s cold
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climate has stimulated interest in creating businesses that deal with the recovery of nutrients
from human faeces. Also, the successful introduction of a service fee for the collection of
human faeces through an emptying service could be directed toward a self-sustained busi-
ness model for the collection of human faeces from eco-toilets, which could significantly
contribute to increase coverage of eco-toilets.

While no government-funded programme yet supports SuSan technologies, financial
support from the government and political willingness to improve the infrastructure in the
Ger areas are perceived as important factors in improving sanitation. Much effort in advocacy
and awareness-raising activities is recommended to stimulate government support. In this
regard a proper disclosure of all benefits and their monetary value could be very important
in demonstrating that investments in SuSan can pay off. Building social capital among the
Ger residents may also have added value in generating community funds for monitoring
and maintaining the technologies and services at scale.

Although eco-toilets present potential benefits, their affordability and individuals’ atten-
dant willingness to pay is much lower than for pit latrines. Microcredit loans are available for
installing eco-toilets, but communities have negligible awareness or understanding of them.
Itis recommended to further assess health-care costs and other hidden costs of unimproved
sanitation to encourage government agencies to provide subsidies for scaling up SuSan
technologies and services country-wide. Microfinance organizations, government subsi-
dies and mining industries in Mongolia may be considered as potential sources of funding
for replicating SuSan technologies and services. We recommend further exploration of the
reinvented concept of corporate WASH responsibility in future studies on SuSan, developing
a proper health-care system, and water resources management.

Note

1. AGerisayurtorfelt tent which is a traditional house in Mongolia. Most people in the peri-urban
areas live in such a Ger house, hence they are normally described as Ger areas.

Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

Support from ACF International France and ACF Mongolia are gratefully acknowledged.

References

Abeysuriya, K., Mitchel, C, & White, S. (2007). Can corporate social responsibility resolve the
sanitation question in developing Asia countries. Ecological Economics, 62, 139-147. doi:10.1016/j.
ecolecon.2006.06.003.

ACF. (2012). Compost marketing study: Customer survey for soil amendments, Ulaanbaatar, Mongolia.
Ulaanbaatar, Mongolia: Action Contre la Faim.

Adamowski, J., Adamowski, K., & Bougadis, J. (2010). Influence of trend on short duration design storms.
Water Resources Management, 24, 401-413.


http://dx.doi.org/10.1016/j.ecolecon.2006.06.003
http://dx.doi.org/10.1016/j.ecolecon.2006.06.003

892 (&) S.M.N.UDDINETAL.

Aguilera, R.V., Rupp, D. E., Williams, C. A., & Ganapathi, J. (2007). Putting the S back in corporate social
responsibility: A multilevel theory of social change in organizations. Academy of Management Review,
32,836-863. doi:10.2139/ssrn.567842.

American States Water Company (ASWC). (2011). Corporate Social Responsibility Report,
ASWC, San Dimas, CA. Retrieved July 15, 2015, from http://phx.corporate-ir.net/External.
File?item=UGFyZW50SUQ90TYwNzR8Q2hpbGRJRDOtMXxUeXBIPTM=_&t=1

Andrews, R. (2012). Social capital and public service performance: A review of the evidence. Public
Policy and Administration, 27, 49-67. doi:10.1177/0952076710394399.

Annamraju S., Calaguas, B., & Gutierrez, E. (2001). Financing water and sanitation: Key issues in increasing
resources to the sector. A Water Aid Briefing Paper, Water Aid, London, UK. Retrieved July 15, 2015.
http://www.ircwash.org/sites/default/files/Annamraju-2001-Financing.pdf

Arku, F. S., Angmor, E. N., & Seddoh, J. E. (2013). Toilet is not a dirty word: Close to meeting the MDGs
for sanitation? Development in Practice, 23, 184-195. doi:10.1080/09614524.2013.772121.

Bridger, J. C., & Luloff, A. E. (2001). Building the sustainable community: Is social capital the answer?
Sociological Inquiry, 71,458-472. doi:10.1111/j.1475-682X.2001.tb01127 x.

Butler, C,, & Adamowski, J. (2015). Empowering marginalized communities in water resource
management: Addressing inequitable practices in stakeholder identification and group model
building facilitation. Journal of Environmental Management, 153, 153-162.

Caldieron, J., & Miller, R. (2010). Residential satisfaction in the informal neighborhoods of Ulaanbaatar,
Mongolia. Enquiry, 7, 12-18. doi:10.17831/enq:arcc.v7i1.73.

Davaalkham, D., Enkhoyun, T., Takahashi, M., Nakamura, Y., & Okamoto, H. (2009). Hepatitis A and E
virus infections among children in Mongolia. The American Journal of Tropical Medicine and Hygiene,
8,248-251.

Elgar, E. ., Davis, C. G, Wohl, M. J., Trites, S. J., Zelenski, J. M., & Martin, M. S.(2011). Social capital, health and
life satisfaction in 50 countries. Health & Place, 17, 1044-1053. doi:10.1016/j.healthplace.2011.06.010.

Evans, B.E., Haller, L., & Hutton, G. (2004). Closing the Sanitation Gap: The Case for Better Public Funding
of Sanitation and Hygiene, Report SG/SD/RT(2004)2. Organisation for Economic Co-operation and
Development, Paris. Retrieved July 15, 2015, from http://www.ircwash.org/sites/default/files/Evans-
2004-Closing.pdf

Franklin, J., Bruegel, I, Lister, R., & Morrow, G. (2005). Women and social capital. Families & Social Capital
ESRC Research Group. London, UK: London South Bank University. Retrieved September 15, 2015,
from  https://www.Isbu.ac.uk/__data/assets/pdf_file/0007/9439/women-social-capital-families-
research-working-paper.pdf

Global Water Partnership. (2012). Small-scale finance for water and sanitation, Global Water Partnership.
Stockholm, Sweden. Retrieved September 15, 2015, from http://www.gwp.org/Global/About%20
GWP/Publications/EUWI/EUWI%20FWG%20Small%20Scale%20Financing%20Final.pdf

Habitat, U. N. (2006). Innovative financing: Experiences with secondary urban centers water supply and
sanitation service delivery. Kenya: Nairobi.

Hadi, A. (2002). Integrating prevention of acute respiratory infections with micro-credit program:
Experience of BRAC, Bangladesh. Public Health, 116, 238-244. doi: 10.1038/sj.ph.1900863

Halbe, J., Pahl-Wostl, C., Sendzimir, J., & Adamowski, J. (2013). Towards adaptive and integrated
management paradigms to meet the challenges of water governance. Water Science and Technology:
Water Supply, 67, 2651-2660.

Harpham, T., Grant, E., & Thomas, E. (2002). Measuring social capital within health surveys: Key issues,
Health Policy and Planning, 17, 106-111. doi: 10.1093/heapol/17.1.106

Inam, A., Adamowski, J., Halbe, J., Prasher, S., & Zaman, Q. (2015). Using causal loop diagrams for the
initialization of stakeholder engagement in soil salinity management in agricultural watersheds in
developing countries: A case study in the Rechna Doab watershed, Pakistan. Journal of Environmental
Management, 152, 251-267.

Kovacs, G. (2008). Corporate environmental responsibility in the supply chain. Journal of Cleaner
Production, 16, 1571-1578. doi:10.1016/j.jclepro.2008.04.013.

Lindgreen, A., & Swaen, V. (2010). Corporate social responsibility. International Journal of Management
Review, 12,1-7.d0i:10.1111/j.1468-2370.2009.00277 .x.


http://dx.doi.org/10.2139/ssrn.567842
http://phx.corporate-ir.net/External.File?item=UGFyZW50SUQ9OTYwNzR8Q2hpbGRJRD0tMXxUeXBlPTM=&t=1
http://phx.corporate-ir.net/External.File?item=UGFyZW50SUQ9OTYwNzR8Q2hpbGRJRD0tMXxUeXBlPTM=&t=1
http://dx.doi.org/10.1177/0952076710394399
http://www.ircwash.org/sites/default/files/Annamraju-2001-Financing.pdf
http://dx.doi.org/10.1080/09614524.2013.772121
http://dx.doi.org/10.1111/j.1475-682X.2001.tb01127.x
http://dx.doi.org/10.17831/enq:arcc.v7i1.73
http://dx.doi.org/10.1016/j.healthplace.2011.06.010
http://www.ircwash.org/sites/default/files/Evans-2004-Closing.pdf
http://www.ircwash.org/sites/default/files/Evans-2004-Closing.pdf
https://www.lsbu.ac.uk/__data/assets/pdf_file/0007/9439/women-social-capital-families-research-working-paper.pdf
https://www.lsbu.ac.uk/__data/assets/pdf_file/0007/9439/women-social-capital-families-research-working-paper.pdf
http://www.gwp.org/Global/About%20GWP/Publications/EUWI/EUWI%20FWG%20Small%20Scale%20Financing%20Final.pdf
http://www.gwp.org/Global/About%20GWP/Publications/EUWI/EUWI%20FWG%20Small%20Scale%20Financing%20Final.pdf
http://dx.doi.org/10.1038/sj.ph.1900863
http://dx.doi.org/10.1093/heapol/17.1.106
http://dx.doi.org/10.1016/j.jclepro.2008.04.013
http://dx.doi.org/10.1111/j.1468-2370.2009.00277.x

INTERNATIONAL JOURNAL OF WATER RESOURCES DEVELOPMENT . 893

Mahmood, I.B., Li, Z,, Uddin, S. M. N., Mang, H. P, & Germer, J. (2015). Co-composting of fecal matter in
Mongolia using two different technologies. Journal of Water, Sanitation and Hygiene for Development,
5(1),165-171. doi:10.2166/washdev.2014.079.

Montgomery, M. A., Batram, J., & Elimelech, M. (2009). Increasing functional sustainability of water and
sanitation supplied in rural Sub-Saharan Africa. Environmental Engineering Science, 26, 1017-1023.
doi:10.1089/ees.2008.0388.

Nalley, D., Adamowski, J., Khalil, B., & Ozga-Zielinski, B. (2013). Trend detection in surface air temperature
in Ontario and Quebec, Canada during 1967-2006 using the discrete wavelet transform. Journal of
Atmospheric Research, 132/133,375-398.

Pingale, S., Khare, D., Jat, M., & Adamowski, J. (2014). Spatial and temporal trends of mean and extreme
rainfall and temperature for the 33 urban centres of the arid and semi-arid state of Rajasthan, India.
Journal of Atmospheric Research, 138, 73-90.

Pretty, J. (2003). Social capital and collective management of resources. Science, 302, 1912-1914.
doi:10.1126/science.1090847.

Roma, E., Bukley, C., Jefferson, B., & Jeffrey, P. (2010). Assessing users’ experience of shared sanitation
facilities: A case study of community ablution blocks in Durban, South Africa. Water SA, 36, 589-594.
doi:10.4314/wsa.v36i5.61992.

Sahooly, A. (2003). Public-private partnership in the water supply and sanitation sector: The experience
of the Republic of Yemen. International Journal of Water Resources Development, 19, 139-152.
doi:10.1080/0790062032000089275.

Smith, N. C. (2003). Corporate social responsibility: Not whether, but how? London, UK: London Business
School.

Tremolet, S., Kolsky, P, & Perez, E. (2010). Financing on-site sanitation for poor. Water and Sanitation
Program: Technical Report. The World Bank. Retrieved September 15, 2015, from, http://www.wsp.
org/sites/wsp.org/files/publications/financing_analysis.pdf

Uddin, S. M. N. (2011). Ecological sanitation in low-income countries: Assessment of social acceptance and
scope of scaling up of Urine Diversion Dehydration Toilets. Master’s Thesis, Nagoya University, Japan.

Uddin, S. M. N,, Li, Z., Adamowski, J. F, Ulbrich, T, Mang, H. P, Ryndin, R., ... Cheng, S. (2015). Feasibility
of ‘Greenhouse System’ for household greywater treatment in nomadic-cultured communities
in Peri-Urban ger areas of Ulaanbaatar, Mongolia: Way to reduce Greywater-Borne Hazards and
vulnerabilities. Journal of Cleaner Production. doi: 10.1016/j.jclepro.2015.07.149.

uddin, S. M. N,, Li, Z., Gaillard, J. C., Tedoff, P. F, Mang, Heinz.-Peter., Lapegue, Jean., ... Rheinstein, E.
(2014). Exposure to WASH-borne hazards: A scoping study on peri-urban Ger areas in Ulaanbaatar,
Mongolia. Habitat International, 44, 403-411. doi:10.1016/j.habitatint.2014.08.006.

uddin, S. M. N,, Li, Z,, Mahmood, I. B., Lapegue, J., Adamowski, J. F,, Donati, P. F, ... Cheng, S. (2015).
Evaluation of a closed-loop sanitation system in a cold climate: A case from peri-urban areas of
Mongolia. Environment & Urbanization, 27, 1-18. doi:10.1177/0956247815584539.

Uddin, S. M. N,, Li, Z,, Mang, H. Huba, E. M., Lapegue, J. & Eyrard, J. (2013) Sustainable sanitation for
vulnerable peri-urban population in Mongolia: An introduction of a multi-lateral cooperation project.
Proceedings of 12th JADE Conference, Japan Association of Drainage and Environment, 9 November
2013. Tokyo, Japan.

uddin, S. M. N,, Li, Z., Mang, H. P, Schii8ler, A, Ulbrich, T., Huba, E., Rheinstein, E. M., & Lapegue, J. (2014).
Opportunities and challenges for greywater treatment and reuse in Mongolia: Lessons learnt from
piloted systems. Journal of Water Reuse and Desalination, 4, 182-193. doi:10.2166/wrd.2014.008.

Uddin, S. M. N., Muhandiki, V. S., Fukuda, J., Nakamura, M., & Sakai, A. (2012). Assessment of social
acceptance and scope of scaling up urine diversion dehydration toilets in Kenya. Journal of Water,
Sanitation and Hygiene for Development, 2, 182-189. doi:10.2166/washdev.2012.078.

Uddin, S. M. N., Muhandiki, & Sakai, A., Al Mamun, A. A., & Hridi, S. M. (2014). Socio-cultural acceptance
of appropriate technology: Identifying and prioritizing barriers for widespread use of the urine
diversion toilets in rural Muslim communities of Bangladesh. Technology in Society, 38, 32-39.
doi:10.1016/j.techsoc.2014.02.002.

UN. (2015). The Millennium Development Goals Report 2015. New York, NY: United Nations. Retrieved
September 15,2015, from http://www.un.org/millenniumgoals/2015_MDG_Report/pdf/MDG%20
2015%20rev%20(July%201).pdf


http://dx.doi.org/10.2166/washdev.2014.079
http://dx.doi.org/10.1089/ees.2008.0388
http://dx.doi.org/10.1126/science.1090847
http://dx.doi.org/10.4314/wsa.v36i5.61992
http://dx.doi.org/10.1080/0790062032000089275
http://www.wsp.org/sites/wsp.org/files/publications/financing_analysis.pdf
http://www.wsp.org/sites/wsp.org/files/publications/financing_analysis.pdf
http://dx.doi.org/10.1016/j.jclepro.2015.07.149
http://dx.doi.org/10.1016/j.habitatint.2014.08.006
http://dx.doi.org/10.1177/0956247815584539
http://dx.doi.org/10.2166/wrd.2014.008
http://dx.doi.org/10.2166/washdev.2012.078
http://dx.doi.org/10.1016/j.techsoc.2014.02.002
http://www.un.org/millenniumgoals/2015_MDG_Report/pdf/MDG%202015%20rev%20(July%201).pdf
http://www.un.org/millenniumgoals/2015_MDG_Report/pdf/MDG%202015%20rev%20(July%201).pdf

894 (%) S.M.N.UDDINETAL.

UN WATER. (2013). Mongolia: UN-Water Country Brief. Retrieved July 15, 2015, from http://www.
unwater.org/downloads/WCB/finalpdf/MNG_pagebypage.pdf

UNICEF and World Health Organization. (2015). Progress on sanitation and drinking water-2015 update
and MDG assessment. Geneva: Switzerland.

Van Dijk, M. P. (2012). Sanitation in developing countries: Innovative solutions in a value chain
framework, management of technological innovation in developing and developed countries. H. Sun
(Ed.), ISBN: 978-953-51-0365-3. InTech. Retrieved September 15,2015, from http://www.intechopen.
com/books/managementof-technological-innovation-in-developing-and-developed-countries/
sanitation-in-developing-countriesinnovative-solutions-in-a-value-chain-framework

Werner, C,, Panesar, A., Rud, S. B., & Olt, C. U. (2009). Ecological sanitation: Principals, technologies, and
project examples for sustainable wastewater and excreta management. Desalination, 248,392-401.
doi:10.1016/j.desal.2008.05.080

WHO. (2004). Costs and benefits of water and sanitation improvements at global level. Retrieved July 15,
2015, from http://www.who.int/water_sanitation_health/wsh0404summary/en/


http://www.unwater.org/downloads/WCB/finalpdf/MNG_pagebypage.pdf
http://www.unwater.org/downloads/WCB/finalpdf/MNG_pagebypage.pdf
http://www.intechopen.com/books/managementof-technological-innovation-in-developing-and-developed-countries/sanitation-in-developing-countriesinnovative-solutions-in-a-value-chain-framework
http://www.intechopen.com/books/managementof-technological-innovation-in-developing-and-developed-countries/sanitation-in-developing-countriesinnovative-solutions-in-a-value-chain-framework
http://www.intechopen.com/books/managementof-technological-innovation-in-developing-and-developed-countries/sanitation-in-developing-countriesinnovative-solutions-in-a-value-chain-framework
http://dx.doi.org/10.1016/j.desal.2008.05.080
http://www.who.int/water_sanitation_health/wsh0404summary/en/

	Abstract
	Introduction
	Materials and methods
	Questionnaire surveys with the local community
	Semi-structured key informant interviews with stakeholders

	Results and discussions
	Benefits and costs of eco-toilets and services
	Exploring alternative sources of funding for scaling up SuSan technologies and services
	Microfinancing
	Making SuSan self-financing in terms of infrastructure and services
	Towards corporate WASH responsibility
	Towards government subsidies
	Social capital towards generation of funds


	Conclusions and recommendations
	Anchor 15
	Note
	Disclosure statement
	Funding
	References



