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“For achieving good governance political will is necessary. Good
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ABSTRACT

Colombia and Huila have a great wealth of water which is fundamental for the economic progress
of the country and the region. However, wastewater management has not been the best at local
level with cities that do not have a wastewater treatment plant yet (WWTP). The purpose of this
study is to explore the policies on wastewater management, through the analysis of programs,
norms and plans on wastewater treatment and reuse and their implementation to later evaluate the
governance of wastewater in three municipalities of the department of Huila. Subsequently, this
study explores the impact of the Sustainable Development Goals (SDGs), and especially the SDG
6 on clean water and sanitation, in the processes of elaboration and implementation of the
regulatory framework and presents some challenges common to the three cities related to
governance in general and wastewater governance. This is a qualitative study where primary data
has been collected through semi-structured interviews with four types of informants comprising:
policymakers/decision makers, public officers, experts and academics and representatives from
NGOs/community members. This study also uses secondary data sources such as governmental
reports, journal articles, newspaper articles and private publications to guarantee triangulation and
validity of the information. The theories of good, effective and equitable governance are used to
frame this study and help to conclude that the governance of wastewater in the three municipalities
of this study cannot be described as good nor effective and that challenges such as the
overproduction of norms, policies and plans as well as the passivity of those taking decisions and
the lack of economic and technical capacities represent central barriers for the improvement of
wastewater management in the region. Finally, this study calls for a more effective participation
of all actors and the use of circular economy modelling to achieve more sustainable projects that
could allow them not only to reach the SDGs within the 2030 agenda, to which Colombia is

committed, but also generate benefits for all, leaving no one behind.
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1. INTRODUCTION

1.1. Problem statement

Colombia is a country rich in water resources, bordered by two oceans and crossed by several
large river systems that irrigate fertile lands and supply the water needs of the communities.
According to the 2014 national water study by the Colombian Institute of Hydrology, Meteorology
and Environmental Studies (IDEAM), Colombia has a water yield well above the world average,
however the distribution of water is unequal because 80% of the population have access to just
21% of the water supply (IDEAM, 2015). Unfortunately, many of the waterbodies are polluted
due to direct dumping of untreated wastewater. As Lopera, Campos & Olarte (2012) indicate,
although there is a high percentage of water and sewerage coverage in most of the Colombian
municipalities in the Andes region, the usual practice is to discharge sewage directly into the
waterbodies without any previous treatment because of the lack of functional wastewater treatment
plants (WWTPs). The Department of Huila, which is part of the Andes region, is where the source
of the Magdalena River, the most important river in Colombia, is located. The Magdalena River
crosses the entire department from South to North and continues its way through the centre of the
country until it flows in the Caribbean Sea near Barranquilla. During its journey through the
department of Huila, the Magdalena River receives wastewater without any previous treatment
from Neiva, the capital city of Huila, facing the first major pollutant before leaving its native
region. Likewise, the Magdalena River receives polluted water from Pitalito and Garzén before
arriving to Neiva, being an urgent problem that until now has not been addressed.

The rights to have access to water and sanitation are fundamental for the development of our
society. Access to water is essential not only for the survival of humans but for their productive
development and reduction of poverty (Diaz-Pulido et al., 2009). Therefore, it is necessary for any
state to promote practices such as treatment and reuse of wastewater to preserve that vital resource
and achieve the Sustainable Development Goals (SDGs) established in the 2030 agenda.
According to the Food and Agriculture Organization from the United Nations (FAO), in 2012
Colombia produced 2.34 km? of wastewater and only 0.73 km?3 was treated (FAO, 2017). Thus,

it is possible that large amounts of untreated wastewater are arriving to the waterbodies generating



an indirect use of untreated wastewater, which could be a risk for human health and environment.
It is required to evaluate the policies and practices for wastewater treatment and reuse in some
regions of environmental importance in Colombia, like Huila, to ensure that water-use efficiency
and reduction of pollution are carried out. In this way, when comparing policies with practices at
regional and local levels and considering the perspectives of stakeholders, we can understand why
it has not been possible to provide a solution to the problem of pollution by wastewater to the most
important river in Colombia. Furthermore, it would be possible to propose alternatives that make
feasible a more environmentally sustainable region that is able to reach the SDGs, especially the
SDG 6 by 2030.

1.2. Background: Treatment and reuse of wastewater in Colombia and Huila

1.2.1. Wastewater and water quality index of the Magdalena River

The treatment and reuse of wastewater have an extended normative framework at national level.
The definition of wastewater in Colombia is found in the decree 1076/2015 which establishes that
wastewater is liquid waste from domestic, commercial and industrial use (Ministerio de Ambiente
y Desarrollo Sostenible, 2015). Wastewater has affected the waterbodies’ quality in Colombia
because they are used as disposal sites for wastewater discharges from different activities,
including domestic uses. In general, the water quality index (WQI) of the Magdalena River is not
good. According to the last national water study published in 2019, the WQI of the Magdalena
River was mostly regular, with acceptable quality in the upper part of the Magdalena River in
Huila and very bad quality in the town of Girardot where the Bogota river flows into the Magdalena
River (IDEAM, 2019). This decrease in the river’s quality is due to the contributions of pollutant
loads from the Bogota River which is contaminated with domestic-urban and industrial wastewater
from the metropolitan area of Bogota. There are 25 water quality monitoring stations along the
Magdalena River to measure different variables to establish its WQI. Figure 1. shows the WQI for
each station starting in Gigante, Huila and ending in Barranquilla, where the river flows into the

Caribbean Sea.
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Figure 1. Water Quality Index for the 25 monitoring points in Magdalena’s River (Adapted from
IDEAM, 2019:244).

The WQI considers variables such as dissolved oxygen (DO), chemical oxygen demand (COD),
biochemical oxygen demand (BOD) and total suspended solids (TSS) among others to establish
the quality categories between good, acceptable, regular, bad and very bad. The WQI is categorized
from 0 to 1 being O very bad and 1 good. There are 4 monitoring points in Huila, starting in the
municipality of Gigante and ending in the last monitoring point in Huila called Puerto La Cebollera
which is downstream the Santander bridge in Neiva. At this point the WQI experiences a small

decrease but remains acceptable as it is shown in Figure 1.

1.2.2. Pollutants, improved sanitation systems, wastewater treatment systems and

wastewater treatment plants at national, regional and local levels

The three major sectors responsible for the largest contributors of pollutant loads to the
waterbodies in Colombia are the domestic, industrial and agriculture such as coffee plantations.
The coffee sector is an important economic driver in Huila; therefore, it is necessary to carry out
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more in-depth studies at regional and local levels to clarify the impacts of this activity in the WQI
of the Magdalena River. At national level, the industrial sector is the main contributor of pollutant
loads measured as DO and COD that are discharged in the waterbodies while the domestic sector
is the biggest contributor of TSS as the 2019 National Water Study indicates (IDEAM, 2019).
Wastewater treatment is required to purify, disinfect and protect water against recontamination
(WWAP, 2019b). To treat the wastewater, a combination of different physical, chemical, and
biological processes is applied in wastewater treatment plants (WWTPs). The process stages in the
WWTPs are usually classified in primary, secondary and tertiary treatment to indicate the degree
of the treatment. In the primary treatment water is pre-treated to remove floating material, coarse
solids and part of organic matter. The secondary treatment further removes suspended solids and
organic matter, whereas tertiary treatment is employed to remove specific compounds (e.g.,
nitrogen, phosphorous, heavy metals, suspended solids, refractory organics, contaminants of

emerging concern) not removed in previous stages or to provide disinfection.

Some cities in Colombia are using a combination of secondary systems in their plants such as
chemical treatments, trickling filters or activated sludges because of their technical and financial
advantages. On the other hand, tertiary systems require more complex technology such as
ultraviolet or reverse osmosis and imply higher costs and specialized personnel (Superservicios &
DNP, 2017) therefore very few municipalities can afford them. Although there are technologies
that can efficiently treat up to 80% of the wastewater pollutants with lower costs, many Colombian

municipalities, including some important cities like Neiva do not have WWTPs yet.

There are 1122 municipalities in Colombia and 85% of the urban population is covered with
improved sanitation systems (FAO, 2017:11). This means that a large part of Colombian
population has access to facilities that hygienically separate human excreta from direct contact as
the World Health Organization explains (WHO, n.d.). At the same time, 92% of the urban
population is connected to a sewerage network (FAO, 2017: 12), i.e. connections to sewer
networks that collect wastewater through pipes from its point of origin to prior treatment before
finally discharging into the environment (Read, 1997: 1). According to some statistics provided
by the National Planning Department (DNP) Colombia went from treating 8% of urban wastewater
in 2002 to 43% in 2017 (DNP, 2019). Furthermore, a report on wastewater treatment facilities in



Colombia shows that there are 682 WWTPs in the country of which 23 are in the department of
Huila (Superservicios & DNP, 2018). Of those 682 WWTPs reported in the study, 18 use pre-
treatment systems, 51 primary treatment, 465 secondary treatment technologies and only 13 used
tertiary treatments. The other 149 did not report what kind of technology they were using. These
numbers indicate that a great majority of the WWTPs use secondary treatment systems. Other
reports such as the technical report on WWTPs in Colombia issued by the Superintendencia de
Servicios Publicos in 2014 (Superservicios, 2014) establishes that 492 Colombian municipalities
had WWTPs in 2014 while the 2018 national water study by IDEAM reports that only 352
municipalities had WWTPs in Colombia by 2017. Therefore, it is not clear how many
municipalities currently have WWTPs functioning correctly and the reporting systems show some

weaknesses making it difficult to monitor the wastewater management at national level.

Water and sanitation sector is unstable in Colombia and stakeholders are not reporting on time;
hence, there are inconsistencies in the information found and are not completely reliable. The
information on sewerage and wastewater is very fragmented and is produced by different entities
at both national and subnational levels however this study considers different sources from national
and subnational levels trying to have an overview of the matter. Regarding the discharges of
wastewater treated at national level, a recent report indicates that the flows of treated wastewater
decreased from 28.019 I/s in 2014 to 27.734 I/s in 2017 (Superservicios & DNP, 2018: 64). At
regional level, Huila has a sewerage coverage over 95% and 21 of the 37 municipalities in Huila
have WWTPs (Asamblea Departamental del Huila, 2016: 99). However, only 21% of the
wastewater produced in Huila is treated since the three most populated cities: Neiva, Pitalito and
Garzon do not have WWTPs. Moreover, these three cities produce more than 70% of the pollutant
loads that arrive to the Magdalena River or its tributaries (CAM, 2018). Just Neiva supplies more
than 50% of the pollutant loads in respect to BOD and TSS in the department (CAM, 2018),
therefore, it is urgent to find ways to reduce the discharges in the river and reuse the wastewater

that could be useful to avoid water scarcity during dry seasons.



1.2.3.  Water scarcity and reuse of water in Colombia and Huila

Colombia's water resources are large but are not evenly distributed among the population because
of their locations and weather seasons (IDEAM, 2019). Most Colombians lives in the centre of the
country along the Magdalena-Cauca rivers. Though, the Magdalena-Cauca basins provide
approximately 273,000 million cubic meters (MCM) of water per year, this is lower compared to
less populated areas such as Amazonas and Orinoco, which have over 500.000 MCM of water
according to IDEAM (2019). In general, Colombia does not suffer from physical water scarcity;
however, it begins to suffer an economic scarcity due to the high costs of extraction and treatment
because of its high pollution levels (Revista Dinero, 2017). According to a study from the
Corporacion Autonoma Regional del Alto Magdalena (CAM, 2018), in an average hydrological
year the department of Huila can produce water to supply a population of 236 million inhabitants
(CAM, 2018), nearly 5 times Colombia’s total population. The importance of Huila as a water
supplier for the whole country is invaluable. The department is in the Andes zone and it is part of
the Colombian Massif (Macizo Colombiano), where the source of Cauca and Magdalena rivers is
located. This water wealth starts in the south of the department and provides water along the
Magdalena Valley to irrigate fertile lands. In the urban and rural area of Neiva, the capital city of
Huila, the annual water demand is between 4 and 23 MCM per year depending on the dry and
rainy seasons and the annual water supply in average weather conditions exceeds 78 MCM
(Gobernacion del Huila, 2014). The reuse of wastewater has not been considered by the authorities
of the cities, even though it is a valid option to generate economic development and alleviate

eventual episodes of water scarcity in the region.

Water scarcity in developing countries is driven by different factors such as rapid population
growth, increased demand for food production and water pollution from urban, industrial and
agricultural wastewater (Makoni et al., 2016). Treated wastewater could be used to supply other
needs that do not require drinking water, increasing the available resources of water in a more
economical way, as Melgarejo (2009) explains. The reuse of treated wastewater becomes a valid
option to avoid economic and physical water scarcity in different regions of Colombia. The reuse
of wastewater has been regulated in Colombia in the last years. The resolution 1207/2014 of the
Ministry of Environment and Sustainable Development of Colombia regulates the reuse of



wastewater at the national level, however, these norms have not had the expected effectiveness as

Alvarez Pinzon (2017) explains in her work.

Alvarez Pinzon (2017) indicates the importance of promoting the reuse of wastewater because it
means more availability of non-potable water to be used in other activities that do not require
drinking water. Additionally, the treatment and reuse of wastewater could help to solve temporary
or permanent scarcity especially in dry seasons. Finally, wastewater reuse is key to avoiding the
progressive deterioration of waterbodies that are receiving wastewater without treatment. Alvarez
Pinzon (2017) claims that the national policy for reuse of wastewater in Colombia is contradictory,
has legal loopholes and discourages the reuse of wastewater rather than incentivizing it as she
further adds in her work. In general, the requirements for reusing wastewater are more demanding
than those for direct discharges into the waterbodies and there are few advantages that would

encourage the reuse of wastewater nationwide as Alvarez Pinzon claims in her work.

There are several Colombian authors who have demonstrated the possibility of reusing treated
wastewater in agriculture, including crops for direct human consumption (Silva, Torres & Madera,
2008; Madera, C.A. et al., 2009; Lopera et al., 2012; Valencia et al., 2010). The reuse of treated
domestic wastewater in crops destined to industrial transformation, was studied by Silva, Torres
& Madera (2008) proving its potential benefits without putting human health in risk. Madera et.
al (2009) examined the use of partially treated urban wastewater from a WWTP in sugar
plantations in Cali-Colombia, showing that the effluents are suitable for crops irrigation with no
adverse effects on the quality of the products. However, they conclude that protection techniques
for human exposure are required to protect the health of those working in the sugar cane fields.
Currently the Colombian national regulation for reuse of wastewater prohibits the use of treated

wastewater to irrigate crops for human direct consumption.

The mentioned studies in Colombia demonstrate that a wider use of treated wastewater is possible
complying with international standards such as the World Health Organization’s guidelines for the
safe use of wastewater (WHO, 2006). These guidelines are important tools to promote the reuse
of wastewater and minimize public health risks and they should be considered to elaborate further

policies for reuse of wastewater in Colombia. Furthermore, the indirect use of diluted wastewater
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is widespread in Colombia since wastewater treatment is generally not (sufficiently) treated before
being discharged in the rivers and streams (FAO, 2017; Lopera et al. 2012). This low level of
wastewater treatment is somehow compensated with the great capacity of the rivers to dilute the
polluting pathogens (FAO, 2017), hence, the old rule dilution is the solution to pollution is widely
applied in Colombia. There is no conclusive data about the extension of crops irrigated with diluted
wastewater in Colombia, but many of the crops use water from different rivers that are receiving
urban wastewater along their way. In some cities the use of wastewater that has been more or less
treated or diluted wastewater to irrigate crops is common, that is the case of Ibagué where farmers
are using those waters to cultivate rice, sorghum, and tobacco among other products (FAO, 2017;
El Tiempo, 2005). A secondary treatment and eventually other disinfection systems are needed to
reuse wastewater in crops and avoid human health risks (Lopera et al., 2012). Consequently, it is
required to expand the technical, economic and human capacities together with good wastewater

governance to treat, discharge or safely reuse wastewater in different activities.

1.3.  Obijective of the study and research questions

This study explores the public policy on wastewater management through the examination of
different plans, programs and norms on treatment and reuse of wastewater at national and sub-
national levels. It then compares them with the current practices and the perspectives of the
stakeholders involved in the problematics. The region chosen for the study is the Department of
Huila an its three most important cities: the capital Neiva, Garzén and Pitalito. This study focuses
more on Neiva because it is the biggest city and the one that discharges more pollutants into the
river. Furthermore, Neiva is at a crucial moment because after many years of debates and
postponements, the construction of a WWTP for the city is about to begin. Additionally, this study
explores the interaction between the policies and plans at all three levels and identifies some
interlinkages or gaps among them. Moreover, this study aims to determine some connections
between the sub-national and national policies and the Sustainable Development Goals (SDGS)
that work as a global governance strategy and addresses wastewater management in the SDG 6.
In this sense, this work seeks to study how the SDGs are being implemented and what is their real

impact on helping to solve the wastewater pollution at local and regional levels. Furthermore, an



assessment of the implementation of the applicable regulatory framework is done, comparing it
with the evidence from fieldwork and the data from interviews. This study points out and discuss
some of the main challenges that hinder governance in general and specifically wastewater
governance in the region. Finally, this study proposes the use of the circular economy theory for
the WWTP project in Neiva, indicating some advantages and benefits that it could bring if it was

considered.

This study aims to answer the following main research questions and sub-questions:

1. How is the current wastewater governance in Huila and could it be considered an example

of good and effective governance?

a. Are there any local or regional policies on treatment and reuse of urban

wastewater and how are integrated with the national policies and norms?

b. How have these policies been implemented at regional and local levels?

c. What are the different perspectives of the stakeholders at regional and local levels

regarding wastewater governance in their cities or department?

d. Does the current wastewater governance show characteristics to be qualified as

good and effective?

2. What is the impact of the SDGs on the wastewater governance at national, regional and
local levels and how could they help to feed the process of an effective elaboration and

implementation of the current policies?

a. Is there any relationship or linkage between the current policies at national and
subnational levels with the SDGs and in specific the SDG 6?

b. Are the current policies useful to meet the SDG 6?



3. What are the main challenges related to wastewater governance in Huila and the three

cities in the study?

1.4. Theoretical framework

This section aims to explain some pillar concepts of this study with a literature review of theories
that framed the investigation. This study applies the concept of governance and evaluates three
qualities thereof: good, effective and equitable governance. Further, the study uses some topical
theories of governance including environmental governance and wastewater governance to discuss
the results obtained from fieldwork. Finally, this study uses the theories of capacity building and

circular economy to propose some strategies that could improve the current situation in Neiva.

1.4.1. Governance: Good, effective and equitable governance

Governance has gained importance in the development studies during the last years since it has
played a significant role in the post-2015 agenda for sustainable development (UNDP, 2014).
Governance is a common concept in the sustainable development discourses. Prominent scholars
such as James Rosenau (1992), Morten Bgas (1998), Thomas Weiss (2000), and Frank Biermann
(2017) have developed the governance theory and stressed its link with sustainable development
on different occasions. International organizations such as the United Nations Development
Programme (UNDP) and the Organisation for Economic Co-operation and Development (OECD)
have also focused their attention on governance for sustainable development during the last
decades. Governance in our globalized world is of such importance that a Commission on Global
Governance was created in the early 90s to expand further on the topic. As a result, the
Commission issued a report called Our Global Neighbourhood that introduced one of the most
common definitions of governance. In the Commission’s report, governance is defined as the
“sum of many ways individuals and institutions, public and private, manage their common affairs ”
(Commission on Global Governance, 1995: 2). Likewise, Biermann et al. (2017: 75) defined
governance as “the purposeful and authoritative steering of societal processes by political actors .
In this sense, governance includes typical governmental activities such as norms and policies but

also activities from non-governmental actors or even public-private partnerships as long as they
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have a claim of authority, have public legitimacy and shape actors’ behaviours (Biermann et al.
2017a).

Governance includes all the formal and informal ways that have popular legitimacy to address the
interests of the majority. In this sense governance is broader than government. As Rosenau (1992)
explains, governance not only includes governmental institutions and activities driven by formal-
legal authority, but also those non-governmental mechanisms that rule the behaviours and satisfy
the needs of the people under its authority. Governance is not only concerned with the formal
institutions but also about their relationship with people. Governance aims to provide mechanisms
to generate collaboration between all actors in different sectors of the society (UNDP, 2014). At
local level, governance could be co-operative agreements between state and non-state actors to
satisfy any specific need such as installing and maintaining a water pipe (Commission on Global
Governance, 2015) or a city plan for wastewater management for example. Thus, as Baas explains
(1998: 120) governance is concerned about “the set of fundamental rules for the organization of
the public realm” and includes all the governmental and non-governmental institutions that operate
within it. Bierman et al. (2017) propose three core qualities of governance that were used for the
discussion of this study. These three qualities are: good governance, equitable governance and

effective governance.

Good governance is considered a pillar for sustainable development. The General Assembly of the
United Nations in 2012 acknowledged that good governance, democracy and the rule of law are
essential for the economic growth, social development and environmental protection (United
Nations, 2012). For many years the issue of good governance was in the spotlight of international
aid donors. As Morten Bgas (1998) explains, the world bank began to identify bad government as
the personalization of power, disrespect of human rights, absence of democracy and non-
accountable governments. Therefore, democratization, accountability and respect for basic
individual human rights are necessary for good governance (Bgas, M.,1998). Good governance is
characterized by other qualities such as transparency, accountability, democratic participation and
the rule of law (Biermann et. al., 2017a). Other characteristics such as political legitimacy, justice,
democratic citizenship, protection of Human Rights and efficiency were also mentioned in the last
World Water Development report from the United Nations (WWAP, 2019).Finally, good
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governance is defined by the capacity of the government to produce and implement sound policies
and the respect for them by the stakeholders (Kaufmann, Kraay and Zoido-Lobatdn,1999).
However, sound policies are not enough to have governance that allows their implementation and
produces the expected outcomes. Effective governance that reduces the gap between the policy

making and implementation and political will is also necessary.

Effective governance to address environmental challenges such as wastewater management
requires the institutional capacities for long-term decision making and the implementation of
sustainable development policies (Nilsson & Persson, 2012). Thus, improving the “overall
problem-solving capacity of governance” should be the focus of an effective governance as shown
by Biermann et al. (2017a, p.76). In their study on governance dimensions, Kaufmann et al. (1999)
state some indicators of government effectiveness such as the perception in the quality of the public
service, bureaucracy quality, civil servants’ competence and their independence from outer
pressures, accountability and the credibility of the government’s commitment to policies, among
others. Though, other factors such as the integration of policies within sectors and jurisdictions
and the implementation of global strategies such as the SDGs considering the local contexts need
to be embraced by governments to improve their effectiveness in implementation. A bottom-up
approach which is non-confrontational, country-driven and considers the stakeholders’ perspective
are fundamental for the success of sub-national, national and global governance policies
(Biermann, Norichika & Kim, 2017b). Governance also plays a vital role in reducing inequalities
in order to leave no one behind, which is also the main goal of the 2030 agenda; hence, equitable

governance is desired for sustainable development.

Equitable governance is concerned with the process of fair distribution of outcomes from the
solutions to common problems considering the interests of the most vulnerable groups (Biermann
et al., 2017a). The aspects of governance such as democratic participation in the process of
improving water management and redistribution of outcomes are the key to having equitable
governance. In that regard, equitable governance will tend to reach more transparent and effective
policies producing benefits to all, including the poorest in the society. Reducing high levels of
inequalities in access to clean water and sanitation including safe wastewater treatment systems

should be the goal of equitable governance of the water sector. The three qualities of governance
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above mentioned together with other dimensions of governance that are more related to water and
environmental resources should be acknowledged by governments to fulfil the Sustainable

Development Goals in the next 10 years.

1.4.2. Environmental, water and wastewater governance

New types of governance in specific fields have gained status seeking to address issues of
importance to humanity such as the protection of the environment and water. In the agenda 2030
the three qualities of governance mentioned in the previous section play a significant role and are
constantly mentioned in different fields within sustainable development. This is the case of
environmental governance, water governance and wastewater governance. These governance
strategies have been acknowledged in tools such as SDGs where different goals incorporate
aspects of good, effective and equitable governance to address specific issues such as wastewater
and sanitation. Thus, numerous authors have introduced interesting fields such as water

governance and environmental governance that are important for the discussion of this study.

Many scholars that have written about environmental governance tend to think of a global
governance system for the management of natural resources influenced by issues such as climate
change or global warming. Nonetheless, as Lemos & Agrawal (2006) explain, some of the most
important environmental challenges are happening at the local level and require efforts to
incorporate state and non-state groups into better processes for environmental governance. Thus,
environmental governance is concerned about the interventions from political actors (state and
non-state) in form of regulatory procedures, mechanisms and organizations to produce changes in

environmental issues (Lemos & Agrawal, 2006).

Other scholars such as Bull & Aguilar-Stgen (2015: 5) define environmental governance as a ““set
of mechanisms, formal and informal institutions and practices by way of which social order is
produced through controlling that which is related to the environment and natural resources”. To
them, environmental governance is not only concerned about the management of natural resources
but also how the conditions of what is possible for the actors are established through the

management of the nature (Bull & Aguilar- Stegen, 2015). In this sense, state and non-state actors
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play different roles in the authoritative allocation, control and coordination of resources (Bulkeley,
2005) and are interrelated which each other. These relationships within the management of natural
resources not only occurs in the global sphere but also at sub-national scenarios as this study
pretends to demonstrate. Hence, environmental governance is concerned with the environmental
decision making that emerges from the political and economic powers as well as the interaction
between the state actors and society as Bull & Aguilar- Stgen (2015) claim. Other relevant
environmental issues are developing new fields for governance, that is the case of water and

wastewater governance which are growing in popularity among scholars during the last decade.

Water governance is vital for humanity as water demand increases to sustain all human activities,
especially in developing countries. A good water management should be a moral duty to us
because of its importance to sustain life on earth and support ecosystem services. Around 2 billion
people live in countries experiencing high water stress (WWAP, 2019) and the effects of water
scarcity are felt in various ways such as droughts and migrations. According to the Global Water
Partnership Technical Committee, water governance “refers to the range of political, social,
economic and administrative systems that are in place to develop and manage water resources,
and the delivery of water services, at different levels of society” (Rogers, P., & Hall, A. W., 2003:
7). Pahl-Wolst (2015: 26) sees water governance as “the social function that regulates development
and management of water resources and provisions of water services at different levels of society
and guiding the resource towards a desirable state and away from an undesirable state”. The
management of water resources, that is, the activities to analyse, monitor, develop and implement
measures to keep the state of the resource in desirable limits (Pahl-Wolst, 2015) is critical for
water governance. The OECD has provided evidence that water crisis is usually related to
governance crisis and in 2015 established 12 principles on water governance aiming to produce
stronger public policies based on effectiveness, efficiency, trust and engagement. In their working
papers the OECD identified different gaps that hinder water policymaking and implementation
such as lack of funding, technical capacities, overlapping of policies and lack of accountability
(Akhmouch, 2012; OECD, 2015). Furthermore, Zamudio Rodriguez (2012) has studied water
governance in Colombia and concluded that there is a governability crisis around water with an
inability of the state to satisfy the society’s needs characterized by constant institutional reforms

of the policies and norms concerning water management. In her work, Zamudio Rodriguez (2012)
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concludes that the crisis of governability produces different forms of governance that are often
characterized by lack of coordination and dispersion of policies and actors, ignorance of
international experience, ignorance of local forms of government and a general disinterest in water
management. Therefore, water governance needs to set the frame under which all actors will

manage those water resources, including wastewater treatment and reuse.

Wastewater is an interesting component of water management that is still seen as problem rather
than a source of wealth in almost all countries. However, this pattern is changing with the growing
water demand around the world. Globally over 80% of all wastewater is discharged without
receiving any treatment (WWAP, 2017). In best cases, wastewater is treated and later discharged,
however more countries are starting to reuse, recycle and recover different resources from
wastewater. Wastewater governance implies mechanisms that involves all citizens in the decisions
on sanitation, considering the most vulnerable, and mechanisms to involve all actors in the
management of what could be a valuable resource. Therefore, the concern of wastewater
governance is to reduce the lack of coordinated policies, the precarious know-how and lack of
technical staff and address the scarcity of financial resources to plan and implement wastewater
treatment systems (SIWI, 2017). The economic benefits from sanitation are proven to be
considerable, since every US$1 invested gives a return of US$5.5 (WWAP, 2017). Then, as
Kjellén (2018) argues, the long-term benefits of a green economy that reuses, recycles and
recovers resources are clear but it needs political alliances to produce the expected actions from

the state and to redistribute the benefits among all actors.

1.4.3. Sustainable Development Goals as a global governance strateqy

In 2012 the United Nations established the Sustainable Development Goals, seeking a transition
to @ more sustainable world. The resolution 66/288 “The future we want” adopted by the General
Assembly of the United Nations recognized that access to water and basic sanitation is a
fundamental right and vital for achieving sustainable development. The resolution highlights the
importance of adopting measures to reduce water pollution and water loss. It also urges the nations
to maintain the balance between supply and demand by supporting the use of non-conventional

water resources (UN, 2012) such as treated wastewater.
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Subsequently, the UN General Assembly approved the 2030 agenda for sustainable development
through the resolution 70/1 of 2015. The 2030 agenda is an action plan to reach sustainable
development through 17 goals and 169 targets to guide the nations to act towards a more just and
sustainable world. The SDGs are a clear example of setting goals as a global governance strategy.
They were built on the Millennium Development Goals and established “the most ambitious effort
yet to place goal setting as the center of global governance and policy” (Kanie et al., 2017: 1). By
setting goals, governments and other actors are trying to identify development issues and establish
collective ambitions and commit publicly to fulfil those objectives as Kanie et al. (2017) explain.
However, the SDGs as a global governance strategy are contested by different scholars because of
its effectiveness, the dependence on how the different actors respond in their own domains and
the soft mechanisms to demand their implementation (Underdal & Kim, 2017). In some way, it
could be argued that the SDGs provide an escape route for governments not to engage in
multilateral binding agreements since they were designed as an inspirational guidance to solve
development issues at national level. In 2015 The Economist called the SDGs “stupid development
goals” and a distraction because of their huge cost, broader scope and limited possibility of being
reached making them look just like a list of good intentions (The Economist, 2015). Nevertheless,
governance strategies using goal setting are becoming the main trend in today’s global governance,
that is the case of the Paris Agreement for example, which set the goal of holding the increase of
global temperature in less than 2 °C (Yamada, 2017). Thus, the goal setting aims to guide the
different actors in establishing priorities to use scarce resources, harmonize efforts towards
meeting the goals, track their progress and avoid the tendency for short term results (Young, 2017).
As Young (2017) indicates, goal setting embodies the states aspirations and is concerned about

generating enthusiasm and maximise the efforts to reach somehow defined targets.

In this sense, goals such as the SDGs can be powerful governance tools that could impact
governments and other actors’ behaviours (Biermann et al.,2017b) in managing different issues at
national level. Different aspects of governance have been distributed throughout the 17 SDGs,
including the effectiveness of governance in the SDG 16 and the participation of the community
and implementation of integrated water resources management at all levels in the SDG 6. The

SDG 6 is of relevant importance regarding this study because it aims to “ensure availability and
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sustainable management of water ” (emphasis added) by reducing the wastewater dumping and
promoting the reuse of wastewater. The SDG 6 is key to ensuring environmental sustainability,
economic prosperity and health to everyone through an efficient management of the water
resource. This study considered 5 targets from the SDG 6 to evaluate wastewater management in
Huila. The targets were also used to interview the informants, these targets are: 6.1, 6.3, 6.4, 6.6
and 6.b. The purpose of target 6.1 is to guarantee universal and equitable access to safe and
affordable drinking water by 2030. The reuse of wastewater becomes an important strategy in
guaranteeing access to drinking water to the society and should be considered a pillar to
accomplish the target 6.1.

Target 6.3 is the most important for this study. This target urges the states to halve the proportion
of untreated wastewater, increase recycling and safe reuse of wastewater and reduce pollution.
This target also calls on the parties to eliminate dumping of contaminating materials into the
waterbodies. This study considers what actions have been taken by the regional and local
authorities to meet this target in their territory. Furthermore, the target 6.4 related to water-use
efficiency seeks to address water scarcity and reduction of water stress through sustainable
withdrawals of freshwater. This target is linked to target 6.6 aiming to protect water ecosystems
such as rivers, aquifers and lakes. These goals should be embodied in the current policies in the
protection of the environment and waterbodies in Huila as an inspiration to improve water and

sanitation management in the region.

The community participation in improving water and sanitation management is mentioned in the
target 6b. Target 6b is concerned with how the community is involved in the development and
implementation of the policies for wastewater management. This study tries to find whether the
community has been involved in the design and execution of such policies or if the policy makers
did not consider their needs nor the reality of the region. Community participation in the process
of improving water management could produce more inclusive, reasonable and useful policies to
reach the SDGs. Guaranteeing participation to the citizens is decisive to ensure good governance

and clean management of public resources such as water.
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1.4.4. Capacity building for sustainable development

Sustainable development aims for the reconciliation of the economic growth and environment
protection to produce social progress and benefits to everyone. In this scenario, enhancing
capabilities for policy implementation play an important role to have more socially inclusive,
economically prosperous and hence, politically well governed countries (Andrews et al., 2017)
that are able to reach sustainable development. UNEP describes capacity building as a changing
process to build relationships, values and abilities to improve the performance of the actors
involved in development such as states, civil society or private sector and to enhance cooperation
between them (UNEP, 2006). The strengthening of capacities for long-term planning is a key
factor for effective governance as Biermann et al. (2017a) claim. However, policies, projects and
programmes (The three Ps) might not be the main determinant factors for development as many
tend to believe. The real determinant for development is thus the capability for implementation,
as many states have proved their excellent abilities to produce the three Ps but failed in their
implementation (Andrews et al., 2017). Capacity building for sustainable development includes
developing human capacities since achieving the SDGs will depend at the most fundamental level
on individuals and organizations that require the knowledge, know-how and experience (Gupta &
Nilsson, 2017). An analysis of the decision makers’ capacities is required to elaborate solutions
for wastewater treatment and reuse in the long term that are realistic, known and respected by

everyone involved in the development of the region.

2. RESEARCH METHODS
2.1.  Area of study

The chosen areas for this study were the municipalities of Neiva, Garzén and Pitalito in the
department of Huila in Colombia. The department of Huila is in south-central Colombia and is
divided in 37 municipalities (Figure 2). Neiva is the capital and most important city of Huila,
Garzon is the most important municipality of central Huila and Pitalito leads the south of the
department and is the second biggest city in the department. The economic development of the

region has traditionally driven by the extraction of oil, gas and minerals, however sectors such as
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agriculture, especially coffee cultivation and fish farming are also important drivers of Huila’s

economy.

Huila has large water reserves, including paramos such as “paramo de las papas” where the
Magdalena River starts. There are two dams along the Magdalena River in Huila to produce energy
and it is also used for fish farming. The water is mainly used for human consumption and irrigation
of crops. The high-Magdalena basin is fed by other rivers such as Suaza, La Plata and Paez
increasing its flow before leaving the department. However, the northern part of the department

may suffer from water shortages especially during dry seasons (Gobernacién del Huila, 2014).

Figure 2. Location of the department of Huila in Colombia and the three municipalities of study

in Huila with their respective maps and pictures from the discharging points.
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The department of Huila has a total area of 19,890 km2 and a projected population of around
1,225,000 (Gobernacion del Huila, 2014) by 2020. This work considered the three biggest cities
that do not have WWTPs and are discharging their wastewater directly into the Magdalena River
or its affluents. Around 50% of the department's population lives in these three cities and around
68% of the pollutant loads are produced by Neiva, Garzdn and Pitalito (Aguas del Huila, 2014a).
Water and sewerage coverage in the urban areas of the department is above 95%, above the
national average (Agua del Huila, 2014), however wastewater treatment is still precarious in the

main cities of the department.

The criteria for choosing these three cities were the amount of population, the amount of pollutants
discharged in the waterbodies and the fact that they do not have a wastewater treatment plant. This
study has a special interest in the city of Neiva where a debate has been going on during the last
years about how to solve the problem of wastewater discharges into the Magdalena River and it is
the city that pollutes the Magdalena River the most with its wastewater discharges. An evaluation
of the situation in the three cities is necessary to understand the causes that prevent progress in
finding solutions to wastewater contamination of the waterbodies and the possibilities to reuse the
wastewater to reach the SDG No. 6 while improving governance and water and resources

management.

2.2. Research design

2.2.1. Qualitative research

This is a qualitative study with an inductive approach. The data was collected from different
sources to guarantee a cross-checking using different methods such as qualitative interviews and
secondary data. The qualitative method is useful to understand a social phenomenon through the
examination and interpretation of the facts and participants of a social phenomenon as Bryman
(2012) explains. This is an empirical study and does not pretend to test a theory nor to elaborate

statistical models to predict a result. This study attempts to understand a specific socio-
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environmental issue such as the pollution of wastewater in a delimited area of Colombia. In
qualitative research, the researcher aims to answer his questions by examining diverse social
settings and the individuals that interact with it (Berg & Lune, 2017). This technique helps to
examine how people understand the reasons behind the incipient progress in solving the

wastewater management in Huila and what their perspectives for the near future are.

In this qualitative study the analysis of documents, secondary sources and quantitative data was
combined with visits to the field where semi-structured interviews were conducted with different
stakeholders. In this way, I tried to ensure triangulation and to guarantee credibility in the study.
When interviewing the informants, a process of respondent validation was done to corroborate my
findings during the literature review and preparation for fieldwork. During the interviews, the
informants were provided with data and findings from the preparative works or previous
interviews to ensure that there was correspondence between the informants’ perspectives and the

information gathered previously as Bryman (2012) suggests.

2.2.2. Data collection, qualitative sampling and data analysis

This study used a mix of non-probability forms of sampling consisting of purposive sampling and
snowball sampling. To analyse the data some tools of grounded theory were used such as
theoretical sampling and theoretical saturation. The purposive sampling allowed me to choose the
resources in a more strategic way, selecting interviewees or documents that were relevant to
answer the research questions (Bryman, 2012). The purposive sampling was selected because of
the knowledge that | have about the region. It was possible to select certain types of informants
that had specific characteristics as Berg & Lune (2017) suggest. The second non-probability
sampling technique used in this study was the snowball sampling. Using this technique allowed
me to ask my respondents for referrals that could be useful and had the same characteristics as
those chosen in the purposive sample. Snowballing was a good technique to find participants that

| did not know previously but could be important to this study.

In this study | used a theoretical sampling approach to frame the analysis of the data collected.

With a theoretical sampling approach, the process of collecting data is controlled and depend on
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the theory that emerges from the data collected (Bryman, 2012). According to Glaser and Strauss
(1967: 45) cited in Bryman (2012: 419), theoretical sampling is “the process of data collection for
generating theory whereby the analyst jointly collects, codes, and analyzes his data and decides
what data to collect next and where to find them, in order to develop his theory as it emerges”. The
objective of the theoretical sampling approach is to reach a point of theoretical saturation when
nothing else can be added to each category of concepts as Bryman (2012) argues. Therefore,
theoretical saturation was the criteria to decide when | needed to stop the data collection to fill
each concept and answer the research questions. The data collected was organized and grouped
into different categories depending on the geographical origin and topics to facilitate the analysis.
Likewise, the literature, secondary sources and documents were grouped in the same categories.
These categories are within the theoretical framework to facilitate their analysis. There was not a
defined sample size for this study because as Bryman (2012) indicates, there is no point to define

a sample size when the theoretical sample approach is used.

The main sources of data for this study were documentary and qualitative interviews. | gathered
historical and grey literature produced by public institutions such as the Colombian Ministry of
Environment and the regional and local governments as well as press articles, academic articles
and other documents that were provided by the informants. Other sources such as norms,
regulations and plans were collected to understand the policy making and implementation

processes.

2.2.3. Semi-structured interviews

The technique chosen for this study was the semi-structured interview or semi-standardized
interview because it allowed me to be more flexible with the informant but keep order using a
previously structured questionnaire. Bryman (2012) explains that semi-structured questionnaires
allow the researcher to adapt the questions, change the sequence or ask further questions depending
on how the interview is developing. Certain advantages of the semi-structured interviews led me
to decide on this technique. For example, the fact that | could reorder the sequence of questions,
change the language of the questions depending on the informant or being able to expand in certain

specific questions as Berg & Lune (2017) indicate, were key to choose semi-structured interviews
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as one of my data collection techniques. The semi-structured questionnaires were discussed
together with my supervisor and co-supervisors and were useful to obtain precise and detailed
information from the informants without limiting their participation. In this way | managed to
understand the perspectives from all the stakeholders.

A total of 18 individual and group interviews with a total of 22 people were conducted during the
fieldwork between January and February 2019. Four types of informants were interviewed in this
study. They were classified as shown in Table 1:

Table 1.
Types, Quantity and Characteristics of Informants
Type of informant Characteristics
Policymakers — decision makers Informants such as members of the city
Total: 5 council, politicians, creators of norms or plans

and managers from the public service

companies.
Public officers Public officers such as the secretaries of
Total: 10 environment from the locations, officers from

the environmental authorities such as the
Corporacion Auténoma Regional del Alto

Magdalena.
Experts and academics Academics and experts in wastewater
Total: 2 management.
Representatives from non-governmental NGOs concerned about the environment or
organizations and community members people affected by the wastewater discharges
Total: 5 such as those located in the area of the WWTP

project in Neiva.
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The interviews took between 60 to 90 minutes. The informants received a document explaining
the purpose of the study in Spanish before they were interviewed. The questionnaires were related
to their perspectives on the current wastewater treatment and reuse (WWTR) in their city, region
or country, the policies on WWTR and their implementation, the challenges of wastewater
management and reuse, governance and the SDG 6. The interviews questionnaires are annexed to

this study in appendix 1.

2.3. Limitations and ethical considerations

2.3.1. Information letter and consent form

An information and consent letter was designed and given to all the participants in the research
project as ethical consideration. The information and consent letter was approved by The
Norwegian Centre for Research Data AS. All participants declared their free and consensual
participation in the form. Although, the topic of the study is of low sensitivity, confidentiality was
guaranteed to all the informants and all data collected has been treated in accordance with the

University of Life Sciences and Norwegian requirements.

About limitations, the period of the year in which I conducted my fieldwork was not the most
appropriate. During the months of January and February, public officers are returning to their jobs
from vacations and many did not have contracts with the public administration during that period.
Hence, it was difficult to get some of the informants beforehand and | had to wait until I was in
the field to contact them. In Colombia it can sometimes be difficult to arrange everything in
advance, therefore it was necessary to plan day by day. However, people were always willing to
participate and only one informant required to be anonymous in this study. Anonymisation was
carried out with all the informants in any case.

2.3.2. Personal data and requests of anonymisation

All the informants were notified that their personal data would be treated confidentially and in
accordance with the Norwegian data protection legislation (the General Data Protection
Regulation and Personal Data Act) and the guidelines and policies of the Norwegian University

of Life Sciences as stated in the information and consent letter that is annexed.
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Only the research group composed of the student and the supervisor had access to the data. The
interviews were recorded on a personal device protected with password, uploaded and encrypted
with password. All the files are protected with a password and stored in the area of the Norwegian

University of Life Sciences research server. All audio files will be deleted around June 2020.

Anonymizat