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Abstract
Although the Integrated Water Resources Management (IWRM) approach is widely recognised as a
necessary tool for a more sustainable water development, nowadays implementation of the approach is
subject to discussion. The definition of the IWRM concept continues to be amorphous and there is no
agreement on fundamental issues like what aspects and dimensions should be integrated, how they
should be integrated and by whom (Biswas, 2004). These uncertainties shape the course of
negotiations about complex problems. Principles of IWRM do not elaborate on water management
under uncertainty, nor do they explicitly articulate adaptive capacity as a significant feature of water
management strategies (Medema and Jeffrey, 2005). It is the interpretation of problems as well as
perceptions on other stakeholders and future outcomes that shape IWRM policy. More investment is
needed in understanding how competing knowledges and ambitions of the stakeholders might
influence the search for effective and just water management arrangements (Jeffrey, 2006).
The ‘Agua Para Todos – Agua Para Siempre’ (APT-APS) programme in Matagalpa, Nicaragua, can be
considered as a complex societal problem characterised by the involvement of many actors with
different backgrounds, interests, values and perceptions. This thesis researches which mutual
dependencies exist between stakeholders in the San Francisco sub-watershed in the Matagalpa region.
Furthermore it is analysed how several actors related to the APT-APS programme deal with
complexity concerning water management activities and how this influences development of IWRM
policy within this programme. An actor-oriented approach is used to get an ethnographic
understanding of data from interviews, (informal) meetings and written documentation collected
during fieldwork.
A stakeholder analysis reveals concerns people have towards water problems and environmental
management activities in the sub-watershed. Furthermore the manner in which they relate to other
stakeholders as well as the IWRM approach suggested by the APT-APS programme, gives an
indication what IWRM might look like in this area. From the ‘adaptive management’ point of view, it
is researched how interviewed persons appreciate water problems, related stakeholders, stakeholders’
activities and the IWRM approach. Ideas from literature on the (adaptive) IWRM debate are used to
analyse in what manner the situation can be improved. The IWRM approach used for the
‘Improvement of Watershed Management in the San Francisco Watershed’ project brings about
positive developments in the area according to my view of an IWRM process. At the same time
however, observed practices still appear to be according to the participation model, in which
participants are selected and power-relations receive less or no attention. Focus lies on reducing
uncertainty through data collection. Uncertainties considering the understanding of socio-economic
systems and human behaviour where more than one possible interpretation exists for the same
phenomenon are less or not addressed. Finally, aspects of adaptive management in line with the
network model are indicated that address complexity and uncertainty issues.
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1.

Introduction

Since 2004 a group of Dutch investors is participating in the water management of Matagalpa, a
middle-sized city in the mountains of Nicaragua. The polluted wastewater of coffee growers upstream,
combined with erosion due to deforestation in the area, threatens the drinking water supply of the
increasing urban population. Mainly affected are two big rivers; the San Francisco and the Molino
Norte (figure 1). From the latter about 40% of the water for Matagalpa is extracted. Through input of
knowledge, technology and money Dutch consultants cooperate with local partners in attempts to
decrease the vulnerability of the watershed. The ‘Agua Para Todos - Agua Para Siempre’ (APT-APS)
programme has just entered its second phase, in which three core topics defined in a stakeholders
meeting at the end of 2006 will be dealt with; firstly improvement of drinking water supply and
sanitation in six rural communities, secondly implementation of treatment of coffee wastewater and
finally the improvement of ‘Integrated Watershed Management’ (IWM) following a design of an
‘Integral Water Monitoring Plan’ (IWMP). The San Francisco sub-watershed is given priority for
intervention; water quality and quantity of this river have to be increased to supply a brand new intake
already constructed by drinking water company AMAT at the point where the river enters the city of
Matagalpa.
Molino Norte
sub-watershed

City of
Matagalpa
San Francisco
sub-watershed

Figure 1: Geographical location of the San Francisco sub-watershed.
Source: APT-APS programme proposal.

IWM relates to the concept of Integrated Water Resources Management (IWRM). The recognition that
water plays a central role in industrial, agricultural, economic, social and cultural development has,
over the past half century, led to the development of strategic management approaches based on the
concept of IWRM (Jeffrey, 2006). Although the IWRM approach is widely recognised as a necessary
tool for a more sustainable water development, nowadays implementation of the approach is subject to
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discussion (among others Biswas (2004); Lankford and Cour (2005); de Vos and Wester (2005);
Butterworth, 2006). Water problems occur in human-technology-environment systems and are
considered as complex problems; actors in this system hold different perspectives, decision stakes are
high and conflict of interest are likely (Pahl-Wostl, 2007). Management objectives can be interpreted
differently by several stakeholder groups. More investment is needed in understanding how competing
knowledges and ambitions might influence the search for effective and just water management
arrangements (Jeffrey, 2006).
In Latin America numerous efforts towards implementing IWRM in the field are found, mostly pilots
subsidized by international donors or NGOs, not embedded within a more permanent legal
institutional framework that could project these experiments towards normal practice. Kome and
Willet (2006) believe a common problem is the discontinuous participation of local governments and
civil society due to the prevalence of time consuming methodologies and many other participatory
processes these local actors are involved in. The APT-APS programme is characterised by the
involvement of many actors of different backgrounds and disciplines with different interests and
values. This thesis searches to understand how various actors in the management of the San Francisco
sub-watershed address water problems and how this influences development of IWRM as proposed by
the APT-APS programme.
This chapter is further structured with objectives of the research followed by the conceptual and
theoretical framework used for research. The problem statement introduces research questions and
finally research methodology is added. In chapter 2 the context of the sub-watershed describes the
background in which the research is set. Chapter 3 gives an overview of stakeholders, problems they
face with water and their interest in the APT-APS programme. This introduces the social complexity
of the water system problem. In chapter 4 this is followed by results from interviews and fieldwork
activities with these stakeholders. Definitions, perceptions, visions, interpretations with regard to the
problem at stake, possible solutions, other stakeholders and the IWRM approach are outlined. The end
of the chapter elaborates on future perspectives, opportunities and pitfalls for IWRM in the San
Francisco sub-watershed. This is continued in chapter 5 with an analysis of influence of interpretations
and power relations on development of IWRM in this area. A discussion on the research and reflection
on the theory are given. At last the main research question is answered in the conclusion, followed by
recommendations to the APT-APS programme.

1.1

Objectives

Objectives of this research are to examine how IWRM principles develop in the APT-APS programme
where various stakeholders with different agendas and interests influence the development of an
IWRM project. Additionally, empirical data from this research can add to the discussion on
elaboration of IWRM strategies to deal with complexity and uncertainty as often encountered in
watershed management projects in especially developing countries.
1.2

Conceptual framework

The concept of Integrated Water Resources Management is the result of discussions on water and
environmental issues going on since the International Conference on Water and the Environment in
Dublin, 1992, that preceded the United Nations Conference on Environment and Development in Rio
de Janeiro, 1992. The Global Water Partnership later defined the concept as “a process which
promotes the coordinated development and management of water, land and related resources, in order
to maximize the resultant economic and social welfare in an equitable manner without compromising
the sustainability of vital ecosystems” (GWP, 2000).
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The GWP further defines ‘integrated’ as a more coordinated development and management of a) land
and water, b) surface water and groundwater, c) the river basin and its adjacent coastal marine
environment and d) upstream and downstream interests. For policy making and planning, the GWP
also lists certain requirements when using an IWRM approach (GWP, 2004):
- policies and priorities take water resources implications into account, including the two-way
relationship between macro-economic policies and water development, management and use,
- there is cross-sectoral integration in policy development,
- stakeholders are given a voice in water planning and management, with particular attention to
securing the participation of women and the poor,
- water-related decisions made at local and river basin levels are in-line with, or at least do not
conflict with, the achievement of broader national objectives,
- water planning and strategies are integrated into broader social, economic and environmental
goals.
Although commonly acknowledged as a ‘good concept’ to reduce poverty, increase food security,
stimulate economic growth, protect the environment and deal with water dilemmas such as access to
water and sanitation, nowadays the discussion focuses on the implementation of IWRM in practice.
Lankford and Cour (2005) note that often an idealised form of IWRM is used where managers are
supposed to deal with a wide range of tools and practices designed to tackle the complex problem.
They argue that the challenge is not to attempt to deploy with the ‘full’ list of integrated solutions, or
to partially represent the full list if those solutions do not fit the situation, but to formulate precise
programmes that select from the template of IWRM theories to accommodate or remove constraints
and solve existing problems in the pursuit of stated water visions. This is represented as the
‘interpretative process’ in figure 2.
Integrated Water Resources Management
‘IWRM as a strategy’

Representative
process

Partial IWRM operational
programmes

Interpretative
process

Adaptive IWRM operational
programmes

Figure 2: The deployment of IWRM operations – representative or interpretive. Source: Lankford and
Cour, 2005.

1.2.1

How to study?

1.2.1.1 What is IWRM? Towards definition
IWRM is a concept for managing complex public, or ‘wicked’ problems (Weber and Khademian,
2008). Wicked problems are unstructured; difficult to identify and model. The social and political
complexity of wicked problems relates to numerous participants or stakeholders in the problem, with a
variety of worldviews, political agendas, educational and professional backgrounds, programmatic
responsibilities, and cultural traditions. Therefore IWRM is not a single idea; the meaning and
significance of IWRM as a concept, as a policy and as a practice is open to interpretation. As a result
definitions remain vague and the model changes. IWRM can be understood as a ‘boundary concept’ to
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be developed for bridging the gap between different perspectives (Cash et al., 2003). Boundary work
is carried out at the interface between communities of experts and communities of decision makers;
managing boundaries between knowledge and action for sustainable development (Cash et al., 2003).
The boundary concept allows different constituencies attaching different meanings or emphases to the
concept to interact with each other and negotiate the operationalisation of these different meanings and
their combinations (Mollinga, 2006). Therefore by definition IWRM is amorphous; lacking a definite
form or clear shape.
1.2.1.2 What should IWRM be? What problems could be solved?
My own normative view is that IWRM should be a form of adaptive management as illustrated in
figure 2. Lankford and Cour (2005) mention that this process of developing solutions is adaptive since
the IWRM concept is used as a checklist where certain principles that correspond to the local capacity
and circumstances are used to produce focussed and targeted solutions. IWRM activities are tested
against stated goals of allocation. Four stages for interpretative water management are described. The
first stage is acquiring knowledge to come to an understanding of the context that draws from
integrated water resources guidelines. Secondly, visions need to be established through the
development of adaptive water goals. The third stage is creating water strategies and finally social
learning in water management is discussed; development of capacity and skills of iterative social and
technical learning by all water stakeholders is considered to be a central point in adaptive water
management. The implementation of this new framework requires the capacity to generate new kinds
of thinking, the identification of solutions that work effectively, the confidence to implement them and
the need to question some basic assumptions that underpin IWRM (Lankford and Cour, 2005).
In the past water problems were dealt with in isolation and the human dimension was taken into
account as an ‘external’ boundary condition – traditional water management can be characterised as a
‘command and control’ approach (Pahl-Wostl and Sendzimir, 2005). Adaptive management
acknowledges that quality and availability of managed resources will always change as a result of
human intervention, that surprises are inevitable and that new uncertainties will emerge. Consequently
it is characterised by policies which must be continually modified and flexible for adaptation to these
surprises. In social (societal) terms, the key process of adaptivity is the ability to generate and exploit
the options for change (Jeffrey and Gearey, 2006). In other words, adaptive management recognises
people’s relationship with water. Just like Jonker (2002) describes that [the GWP definition of IWRM]
suggests managing things that cannot be managed. We cannot manage rainfall, wind and other natural
processes. But we can manage people’s activities. Therefore a more suitable definition of Integrated
Water Resources Management would be; “managing people’s activities in a manner that promotes
sustainable development (improves livelihoods without disrupting the water cycle)” (Jonker, 2002).
IWRM is supposed to be a solution for environmental problems like decreasing water quality and
quantity. Management of water can be classified as what Aarts and van Woerkum (2002) consider a
complex societal problem, characterised by the involvement of many actors with different
backgrounds, interests, values, perceptions with regard to the problem at stake, etc. In order to solve
this problem, mutual dependencies between the stakeholders need to be recognised; communication
and negotiation is needed. Multiple institutions need to interact and cooperate. IWRM is about people
(professionals and users) talking to each other more; about joint planning activities across sectoral
boundaries; about integrated planning at the basin, but also at the community level. Critically IWRM
is about information, and communication; about good planning based on a sound, and broadly based
understanding of people’s wants, and needs, but also their abilities and the constraints imposed by
working with a finite resource (Moriarty et al., 2004). In order to find sustainable solutions that are
acceptable for all interdependent parties involved, an integrative negotiation style is suggested as the
only possibility. This means stakeholders build on an interest or idea about the desired future, they are
open minded and try to share their feelings, motives, beliefs and interests (Aarts and van Woerkum,
2002). Stakeholders are supposed to be concerned about the consequences of possible solutions for the
other involved actors, so they learn to see themselves from each other’s perspective. This social
learning process is what differentiates integrative negotiation from distributive negotiation where
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people tend to keep silent about their underlying motives and backgrounds (think of a cake that has to
be divided and everyone is concerned with getting at least the share they had in mind). The emphasis
on social learning is also what characterises adaptive IWRM as discussed earlier. Elements of social
learning for watershed management can be summarised as (Pahl-Wostl, 2007):
- build up shared problem perception in a group of actors and the ability to communicate about
different point view,
- build trust for self-reflection: recognition of individual mental frames and images and how
they pertain to decision making,
- recognise mutual dependencies and interactions,
- reflect on assumptions about the dynamics and cause-effect relationships in this watershed,
- reflect on subjective valuation schemes,
- engage in collective learning and decision processes.
The course of negotiations about complex problems can be explored from the perspective of
uncertainty (Aarts and van Woerkum, 2002). Firstly, there are uncertainties with regard to the outcome
of the negotiation. Secondly, there are uncertainties considering interactions and impressions we
make. At last there is the uncertainty with regard to learning. Avoiding uncertainty – by selecting,
reconstructing or ignoring information; by shifting identities and responsibilities; and by formalising
communication - results in a tendency towards distributive negotiating. How to deal with uncertainties
is not explicitly addressed in current IWRM approaches, but different types of uncertainties that need
to be taken into account are given by Pahl-Wostl and Sendzimir (2005):
- lack of knowledge due to limited availability and variability in data,
- uncertainty in system understanding, not only historic trends but the system elements and their
interactions that generate those trends,
- inherent unpredictability of certain factors,
- uncertainty in implementation of regulatory frameworks.
Furthermore, like in the case of Nicaragua, IWRM often goes hand in hand with a decentralisation
process which results in a transfer of tasks and responsibilities; new institutions are created. New
institutions need to be much more responsive in order to deal with rapidly changing environmental,
social and economic circumstances. To achieve this better and more participatory forms of governance
are needed (de Vos and Wester, 2005).
Next theory addressed here is that of networks and self-organisation (Aarts, 2006). The transition from
the steering model (figure 3) in which the government is both initiator and director of the policyprocess, to the more interactive participation model (figure 4) where stakeholders are involved in the
process of policy-development for problem solution, is discussed.

C

C

S

C
S

C
S

G

G

C

C

S
C

Figure 3: Steering model with government and
communities. Source: Aarts, 2006.

C

S
S

C

Figure 4: Participation model with stakeholders. Source:
Aarts, 2006.

5

This transition is also recognised as the process from government to governance. However the
participation model has limitations. Firstly there is a limited reach in society; stakeholders are a
selected group of participants that are involved in the problem at stake and therefore ‘invited’ by the
government to discuss the problem. Second, Aarts (2006) criticises the limited view and attention on
how people actually behave and what relationships exist between them; for example processes of
different power-relationships between people. Thirdly, in participation processes there is often still
attempt for unanimity instead of acceptation of diversity. A final limitation of the participation model
is that it is hard to get rid of the illusion of central steering; governments still define the problem and
the direction for a solution. There is a risk that participation is limited to consultation. Furthermore the
participation model may cause new problems like the closure of communities when they feel more
disconnected from their government; protest will increase and the communication with wider society
will decrease. Thus public participation cannot be the norm; there is the need for a steering model
besides the participation model. For that reason the network model is introduced where things
happening outside the formal view of the government are taken into account (figure 5). When the
illusion of central organised societal change is recognised, decentralised practices can be induced in
which citizens, local actors and professionals decide what direction to follow and how to organise that
(Aarts, 2006). This model is based on the assumption that people are active, interact with each other
and organise themselves in different ways.

C

C

C
C
C

G
C

C

C

C

C
Figure 5: Network model. Source: Aarts, 2006.

This network model relates to the IWRM concept since it recognises (the importance of) local and
distributed knowledge. It also shows that not all knowledge can be centred in one place at a certain
moment. Adaptive management has been widely advocated as the paradigm which natural resource
managers should adopt; building on a recognition that ecosystems are complex systems, which are
‘adaptive’, or ‘self-organising’ and that management systems must be able to readjust to change or
surprise in the system (Jeffrey and Gearey, 2006).
Gearey and Jeffrey (2006) recognise that although IWRM theory is underpinned by the idea of
community management of water resources, the difference between IWRM and adaptive management
lies in the execution of theory in practice. Leeuwis (2004) mentions that different actors often have
different perceptions about a particular phenomenon or situation. This often results from people’s
wider social background and history, political contexts and group and individual interests in specific
interaction meetings. Problem definitions and disciplinary boundaries, reality reduction on the side of
policy institutions, classifications, self-fulfilling and self-defeating prophecies, and finally incomplete
images, prejudices and biases are influences on specific expressions of knowledge and ignorance.
Related to various types of actors’ knowledge is the theme of inequality among various participants of
the project. The role of scientific knowledge is still often believed to be superior; scientists establish
the facts about environmental realities and policy-makers come up with policy options in the light of
the facts (Keeley and Scones, 2003). This ‘scientifically driven policy-making’ is characterised by the
creation of universal concepts like IWRM, which is also debated upon by ‘water management experts’
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since the Rio summit in 1992, as described in the beginning of this paragraph. Scientific commissions,
advisory panels, international initiatives, expert consultations and large conferences are all part of the
process. These are emerging sites for mutual construction of science and policy on the international
stage where knowledges and practices are exchanged, discourses are shaped and political actions are
designed (Jasanoff and Wynne (1997), cited by Keeley and Scones, 2003). Even though in IWRM, as
well as in the network model described earlier, local knowledge is recognised, the power-laden
process of the construction of this knowledge remains on the background. Keeley and Scones (2003)
describe three approaches how knowledge and which knowledge is used for policy making. Firstly;
information and beliefs of (groups of) people frequently reflects their interests in political interaction.
Secondly, epistemic communities of individuals sharing core predominantly technical informed beliefs
about a subject area usually fill key positions in national bureaucracies and international negotiations.
They can be typified as the knowledge elite. Finally, policy can be seen as a discourse with embedded
assumptions and simplistic summaries of situations.
1.3

Theoretical framework

An ethnographic analysis recognises the complexity of policy and institutional practice; the social life
of projects, organisations and professionals and the diversity of interests behind policy models and the
perspective of actors themselves (Mosse and Lewis, 2006). An ethnographic presentation of
descriptions from fieldwork reveals systems’ properties that can not be understood independently. The
actor-oriented approach is a theoretical model used to get an ethnographic understanding. This
approach considers the relation of policy and practice not as an instrumental or scripted translation of
ideas into reality, but as a messy free-for-all in which processes are often uncontrollable and uncertain
(Mosse and Lewis (2006); Long, 2001). In this case, it is the interpretation of events that shape the
problem and policy models; which means the (here IWRM) policy is ambiguous and manipulable
(Fischer, 2003). A critical issue according to Long (2001) is whose interpretations or models prevail
over those of other actors; knowledge encounters involve struggle between actors whereby certain of
them attempt to enrol others in their projects, getting them to accept particular frames of meaning and
winning them over to their points of view. If they succeed, then other parties delegate power to them.
1.4

Problem statement and research questions

The definition of the IWRM concept continues to be amorphous and there is no agreement on
fundamental issues like what aspects and dimensions should be integrated, how they should be
integrated an by whom (Biswas, 2004). As outlined earlier in the conceptual framework, these
uncertainties shape the course of negotiations about complex problems. Principles of IWRM do not
elaborate on water management under uncertainty, nor do they explicitly articulate adaptive capacity
as a significant feature of water management strategies (Medema and Jeffrey, 2005). As described
above in the theoretical framework, practice that will emerge from IWRM policy is uncertain.
Therefore it is the interpretation of problems as well as perceptions on other stakeholders and future
outcomes that shape IWRM policy.
The APT-APS programme can be considered as a complex societal problem, characterised by the
involvement of many actors with different backgrounds, interests, values and perceptions. It is
unknown which mutual dependencies exist between stakeholders (stakeholder analysis). What is more;
it is unclear how several actors in the APT-APS programme deal with complexity concerning water
management activities and how this influences development of IWRM policy within this programme.
The main research question is:
How do several perceptions, interpretations and (power) relations of various stakeholders related to the
San Francisco sub-watershed of the APT-APS programme influence the adoption of IWRM principles
as a tool for dealing with complexity in practice?
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Sub questions are:
- Which stakeholders can be identified, which interests and influences do they have (stakeholder
analysis)?
- Which contradictions and similarities in opinions and interpretations concerning the main
problem and the needs for solutions can be distinguished?
- Which relations exist among stakeholders concerning water management in the San Francisco
sub-watershed and what opinions exist on other stakeholders?
- How do stakeholders define the IWRM concept and how will the IWRM approach help to
solve problems in the San Francisco sub-watershed according to those stakeholders?
- How can/do different perspectives influence adaptation of the IWRM approach in this
watershed?
1.5

Research methodology

The research method is partly based on the ‘Soft Systems Methodology’, used in complex situations
where the actual problem to be addressed is sometimes not easy to agree upon (Checkland and Poulter,
2006). An initial appreciation of the problem situation is followed by how the problem situation is
expressed in various ways. Next, root definitions of relevant systems are exposed. For this research I
consider a system as a network of stakeholders and environmental components in which each of them
interacts with or is related to another stakeholder or environmental component, and all of them are
involved in a common objective. Checkland argues that human activity and organisational behaviour
are characterised by ambiguous and conflicting goals, interests and procedures (Long, 2001).
Therefore system configurations are outcomes of human endeavour. The methodology is based on the
view that social reality is not a ‘given’ but a process in which an ever changing social world is
continuously recreated by its members (Checkland (1981) in Long, 2001).
Interview questions are elaborated (Annex I) to find out how the problem situation is appreciated and
expressed by several stakeholders. Next, interviewees are asked to sketch their view on other
stakeholders relations, their opinions on water management activities and solutions for the problem.
Definitions of the IWRM concept and its realisation in the San Francisco sub-watershed are followed
by future scenarios stakeholders have. Interviews are shaped in a semi-structured way; at times topics
addressed during the meetings are further elaborated and in several cases questions are reformulated in
order to clarify what information is wanted. In occasions of unclear or contradicting information I
revisited stakeholders for explanation or I confronted other stakeholders in following interviews.
Next to interview appointments a lot of information is collected during informal meetings (Annex II)
and local festivities, through joined field trips of other programme activities and during leisure time in
the neighbourhood. Furthermore programme documents, programme e-mailings, local reports on the
San Francisco sub-watershed like the ‘Plan de Ordenamiento y Manejo de la Subcuenca del Río San
Francisco’ (UNA, 2005), handouts at congresses and symposia, copies of the water law as well as
other environmental regulations and documents of other DIMGARENA projects provide written
material with useful data.
Next step is to analyse collected data using literature on the current IWRM debate as well as on
management of complex problems, on development policy as process and finally on knowledge
challenges. The conceptual and theoretical framework are used to describe and examine collected data.
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2.

Context of the sub-watershed

This chapter serves to describe the research background which aims to clarify
how problems of watershed management are embedded. Firstly the recent
political history of Nicaragua is described. It partly explains the current
economic situation and makes clear how the Nicaraguan population got related
to foreign (western) parties in their country. What is more, it illustrates the
political instability of the country, explaining the fear of people to get
organised in (potentially politically coloured) groups which is discussed later
on in the report. Secondly, the history of the APT-APS programme is described
as well as the IWRM project within this programme. Finally, the water law is
shortly discussed and an outline of the San Francisco sub-watershed is given.

2.1

Recent history Nicaragua

After gaining independence from Spain in 1821, Nicaragua’s political history
is characterised by foreign influences intertwined with struggles between the
liberal and conservative parties in the country. Especially the United States
have dominated; early disputes over a canal to connect the Pacific and the
Atlantic seas initiated them to intervene with military troops supporting the
conservatives in 1909, ending in a practically constant military presence until
1933. Liberal rebels signed a treaty with them in 1927, only one member
named Sandino continued resistance against U.S. involvement with his own
army. When the U.S. troops headed out of the country in 1933, Somoza - the
leader of the U.S.-trained National Guard - became the new enemy. Somoza’s
task was to repress the Sandino guerrillas that were now based in the
mountains near Matagalpa. Eventually Sandino was assassinated in 1934 and
Somoza took over power of the country in 1937. Always unpopular, he was
assassinated in 1956, however the Somoza dictatorship continued through his
two sons. In 1961 the ‘Frente Sandinista de Liberación Nacional’ (FSLN) was
erected, leading the population in the revolution that overthrew Somoza
dynasty in 1979.
Although internationally praised for health care and education programmes,
soon the ‘Sandinistas’ were under suspicion because of nationalisation of
businesses and properties in the country and the believed (communist)
connections with guerrillas and international terrorists. New U.S. president
Reagan cancelled aid to Nicaragua and started supporting the National Guard
with training and material instead; the mission of these ‘Contras’ was to
overthrow the Sandinista government. FSLN commander Ortega won elections
in 1984, the civil war intensified while his military troops were supplied by the
Soviet Union. The U.S. implemented an economic trade embargo in 1985, that
lasted five years. Among others a Central American peace plan of 1987, the
near-collapse of the Soviet Union and the Iran-Contra Affair in the U.S. led to
a ceasefire and general elections in 1990. Ortega lost from a coalition - formed
only to oppose the FSLN, the embargo and the war - and stepped down.

1821
Independence from
Spain
1838
Nicaragua becomes
independent
Republic
1909
U.S. troops are
based in the country
1925
A conservative coup
leads to increased
violence
1927
Sandino refuses to
sign a treaty
1933
U.S. troops leave the
country, leaving a
trained National
Guard led by
Somoza
1934
Sandino is
assassinated
1937
Somoza takes over
power of the country
1956
Somoza is
assassinated, his son
takes over power
1961
FSLN is created
1979
The revolution led
by FSLN
overthrows Somoza
dynasty
1981
Reagan cancels aid
and initiates support
to Contra’s
1984
Ortega wins
elections
1985
U.S. trade embargo
1987
Centro American
peace plan
1990
Cease fire and free
elections, Ortega
looses
1998
Hurricane Mitch
causes another strike
to infrastructure and
economy

Hurricane Mitch hit Nicaragua in 1998, causing excessive storms, rainfall,
2006
Ortega is voted
flooding and landslides throughout the country. Next to human losses there
president
was a huge damage to roads, bridges and sewage. Electricity systems, schools,
health centres and properties were destroyed. Moreover Alemán, president at
Figure 6: Timeline.
that time and known as one of the most corrupt politicians, was believed to
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have taken a large part of foreign aid money for his own
benefits. Following civil war now the infrastructure and
economy of Nicaragua was hit once again.
After being defeated three times in earlier elections, Ortega
was voted president again at the end of 2006. As a
consequence of the shift to the FSLN rule, the political strategy
of the country is currently subject to changes. Favouring the
poor people, for example the ‘hambre cero’ programme now is
initiated by the government to supply poor and malnourished
families with farm animals, seeds of basic grains and tools.
Furthermore there is a strong movement against privatisation
(by mostly foreign companies) of for example the energy and Figure 7: Sandino projected on a
cathedral, the FSLN flag in front.
the water sector.

2.2

Proyecto Cuencas Matagalpa (PCM) and the programme ‘Agua Para Todos - Agua Para
Siempre’ (APT-APS)

Proyecto Cuencas Matagalpa (PCM) was a local NGO, partner of NOVIB from the Netherlands,
existing for several years already and working with watersheds as well as other activities like
reforestation projects and women organisations. Aqua for All (A4A) financed a project of Dutch
investors in cooperation with PCM. Goal was to study the applicability of the ‘waterharmonica’
concept; an ecological post-treatment of in this case coffee wastewater - named ‘aguas mieles’ - into
healthy and useable surface water. At the end of 2005/beginning of 2006, the funding by NOVIB
ended and PCM ceased to exist. Certain activities and knowledge were taken over by the newly
formed ‘Secretaría Ambiental de Matagalpa’ (environmental secretary of the municipality), renamed
DIMGARENA at the end of 2007. DIMGARENA is the current local partner of the APT-APS
programme.
In 2004 an investigation was conducted to test the applicability of the ‘waterharmonica’-concept in
Matagalpa. The Lettinga Associates Foundation (LeAF) studied the use of ecological post-treatment of
‘aguas mieles’. As a response to the need for high quality data on water resources in the area, further
research was initiated by A4A and LeAF. Research on an Integral Water Monitoring Plan (IWMP)
was conducted in 2005/2006. A participatory workshop at the end of 2006, with forty participants
related to the water sector, resulted in the following priorities listed in the programme proposal for the
next phase of the programme;
- lack of drinking water and sanitation facilities in the upstream rural area;
- consequences of discharging untreated agrarian wastewater (especially coffee wastewater) and
pesticides in both rivers on river water quality and related drinking water extraction in
Matagalpa;
- poor adjustment between land use and spatial planning to come to a sustainable watershed
management.
The most relevant and concrete necessary solutions are also identified;
- construction of drinking water facilities and treatment of household wastewater in the
upstream rural area;
- protection of the water resources, especially the San Francisco river;
- treatment of agrarian wastewater (coffee wastewater and wastewater from cattle farms);
- training of and raising awareness among the most important stakeholders related to IWRM;
- research and studies (knowledge of the area and water problems).
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Figure 8: Financial and human capital flows in the project.
Source: Minutes of meeting held at 01.06.07.

The programme has just entered its
second phase in July 2007 and
contains three projects; firstly
improvement of drinking water
supply and sanitation in six pilot
project rural communities in the
upstream rural area, secondly
implementation of treatment for
coffee wastewater and finally
improvement
of
‘Integrated
Watershed Management’ (IWM)
following a design of an Integral
Water Monitoring Plan (IWMP). In
the programme description it is
stated that there is ‘a lot of attention’
for capacity building and close
cooperation with local stakeholders
(mentioned are the municipality,
drinking water company and water
managers – figure 8) in order to
come to an improved watershed
management and water quality of the
rivers.

An IWMP provides water managers in the watershed with information, both quantitative and
qualitative. Physical and institutional environment are analysed, followed by the determination of
requirements for monitoring. Finally, a monitoring network can be implemented. Information provided
by the IWMP can facilitate the negotiation process in IWRM, since it “prevents false statements about
water quantity and quality because the actual state and its change are quantified and known”
(Grendelman, 2006). The research on the IWMP provides a basis for a fully working monitoring
network in the Matagalpa region. However, monitoring scripts and future scenarios were not verified
with local institutions and also this research was still too theoretical to use. The idea is to launch a
monitoring plan in June 2008.
The ‘Improvement of Watershed Management in the San Francisco Watershed’ project, that uses the
IWMP research as a guideline for the steps to be taken, contains three general activities;
1. formation of a task force which will aim at improvement of water quality of the San Francisco
river,
2. reinforcement of the capacities of involved parties that deal with sustainable integrated water
management,
3. implementation of a monitoring strategy with which dumping in the San Francisco river can
be quantified and qualified.
The current APT-APS programme mainly focuses on realising ‘concrete measures’ in the drinking
water and sanitation project and the coffee wastewater project. The third project, ‘Improvement of
Watershed Management in the San Francisco Watershed’, is mentioned to be only an impulse for
monitoring and IWM in the long term (interview 02.04.08). Current activity in this last project consists
of the development of a logical framework (logframe) with structured objectives and clear goals for
monitoring by consultants in cooperation with DIMGARENA (Annex III). Two levels are
distinguished. A ‘pure water management’ level specifies water quality and quantity goals through
established parameters. Drinking water company AMAT indicates that the intake in the San Francisco
river is designed for a flow of 25 l/s, this would thus be a parameter for river discharge in the dry
season. Quality standards for river water include a turbidity lower than 500 Nephelometric Turbidity
Units and faecal coliforms less than 1000 per 100 ml, in order to be able to treat it for the purpose of
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drinking water. Secondly, the organisational level focuses on formal commitments by institutions to
take responsibility for a part of the actions needed to reach the quality and quantity parameters in the
end. The watershed management plan is considered as a part of the monitoring plan by the consultants;
a monitoring plan can indicate what specific measures can do and thus are good to implement in order
to achieve project goals. These outcomes are linked directly to the watershed management plan. Next
to collection of existing monitoring data, the development of a database and research by students, no
watershed management activities are executed yet.
I have not bounded myself to project activities for this research on IWRM. According to me, IWRM is
not something that is either present or absent; I rather consider it as a process. Water management
activities exist in the San Francisco sub-watershed and the city of Matagalpa. There are people who
engage themselves with the IWRM concept. However a structural approach or consultation among
actors, as described in the conceptual framework on IWRM in paragraph 1.2.1.2, is missing. By
adapting a broader view it is possible for me to analyse in which manner IWRM ideas, as discussed in
literature, can improve the situation in this particular context.
In Nicaragua and the Matagalpa region the IWRM concept is widely used. It is prescribed in the water
law (see below), conferences are organised among others by universities and a regional NGO named
CATIE is working on the IWRM topic in a nearby sub-watershed.
2.3

The new water law

The structure of laws is illustrated in figure 9. First, at the national
level a law is formulated. Second, also at the national level, a
regulation of this law specifies who does what. Third, bylaws or
regulations at the municipal level describe the national regulation per
subject.

Ley (Law)

Reglamento (Regulation)
The new water law was introduced in May 2007. So far no
regulation exists in which it is listed that the municipality will get
certain responsibilities and will execute tasks, but it is expected that
they will be assigned a coordinating role in watershed management.
The regulation is currently being created; a process of revising the
Ordenanza (Bylaw)
law and sending it to municipalities for comments, which afterwards
have to be processed again. Consequently this is a long procedure
which is problematic since, in theory, people who are accused of Figure 9: Legal structure.
something could demand where this is specified.
One of the objectives of the water law is to create and define functions and competencies of
institutions responsible for administration of the hydrological sector and duties and rights of users, as
well as guarantee citizen participation and management of the source (article 2b). Management is
based on integrated management of the superficial waters as well as groundwater of watersheds,
multiple uses of water and interrelation between the source and the air, soil, flora, fauna and
biodiversity (article 13e). Integrated watershed management is defined as ‘joint regulatory,
administrative, operational, and controlling activities that have to be executed by the state and society
to guarantee at the one hand a sustainable development and optimum quality of life for inhabitants of
each watershed; and at the other hand to put emphasis on conservation that promotes sustainable land
use, water use, forest use and other environmental uses’. The state has to assure that all groups and
complicated interests participate in formulation and implementation of the National Hydrological
Politics and of corresponding plans and programmes, through means of processes that place decisions
as close as possible to those directly affected (article 13f). Citizen participation in water management
will be prompted through establishment of ‘Comités de Cuenca’ (watershed committees) which
consist of representatives of different water users, NGOs and the ‘Consejo Directivo del Organismo de
Cuenca’ – a directive council consisting of among others the municipality and the local ministries
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MARENA (natural resources), MAGFOR (agriculture and forestry) and MINSA (health) (article 3136).
An employee of DIMGARENA says that the attorney general’s office has trouble to deal with the
environmental regulations. She can not remember any case in which contamination of water sources
through for example ‘aguas mieles’ was dealt with and solved. According to her the PGR does not
have a lot of experience with these cases.
2.4

The San Francisco sub-watershed

Of the two watersheds of main importance for drinking water supply of the city of Matagalpa, the San
Francisco sub-watershed (Annex IV) was indicated as priority area for intervention of the programme.
Drinking water company AMAT once used the San Francisco river to extract water, before activities
were ended due to severe water pollution and water shortage in the dry season. Furthermore a pipeline
was installed with help of a foreign project to pump up water from Sébaco, a lower located spring
about 23 km south of Matagalpa, which should establish an all year-round sufficient supply of
hygienically sound drinking water for the city. Currently a bit more than 50% of the drinking water is
obtained from Sébaco, the other part from the sub-watershed Molino Norte.
However with AMAT having the highest water tariffs of the country (high oil prices influence the
pumping costs) and an expected urban population growth of more than 60.000 people by 2016 (Annex
V), the larger watershed San Francisco becomes increasingly interesting to connect to the water
distribution system again.
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Figure 10: Land use in the San Francisco sub-watershed. Source: ‘Plan de Ordenamiento y Manejo de
la Subcuenca del Río San Francisco’ (UNA, 2005).
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The watershed has a surface area of 28.57 km2 and a small part of the upper area (1.09 km2) is located
within another municipality; San Ramón. Mainly coffee is grown in the higher and steeper parts, while
there is more cattle farming and cultivation of basic grains in the middle and lower parts. Remaining
land also contains infrastructures and forest cover (figure 10). According to the ‘Plan de Ordenamiento
y Manejo de la Subcuenca del Río San Francisco’ (UNA, 2005), about 38% of the land use does not
match soil capacity; these areas are thus over-used.
The south and south-eastern sides of the watershed, surrounding the Abay river, are not very
populated. There is a cooperative farm and the president of this cooperative lives there. Other
landowners moved away after an armed robbery in the past. Big landowners now have a manager who
takes care of their farms. Rumours exist that guerrillas hang around the area; people are afraid to live
there nowadays and only come to the areas to work during the day.
In the dry season the San Francisco river is said to dry up before it reaches the city. It is not clear why
this happens; because there is not enough water stored in the upper watershed soils, because of a dam
in San Pablo just below the San Francisco community (Grendelman, 2006) or because there is too
much water use. What is more; employees of DIMGARENA and the National Forestry Institute
(INAFOR) mention seepage of water somewhere halfway the watershed. Whether this occurs because
stones are removed from the river bed (according to INAFOR) or because of geo-hydrological features
of the zone is not clear. Employees of DIMGARENA state that water then either rises to the surface in
the city of Matagalpa or another version of the story says it comes up all the way at the spring of
Sébaco. There is no hydrological study that verifies these speculations.
Since hurricane Mitch hit the
country in 1998, people say the
micro-climate in the watershed
changed. There are fewer but
heavier rains in the rainy season,
and the duration of each shower is
longer. Combined with large plots
of uncovered soils (seasonal crops
and deforested grassland) erosion
can be severe and peak discharges
occur. During my stay the city of
Matagalpa flooded twice (figure
11). Infrastructure was heavily
damaged. Among others potable
water service was limited due to
destruction of the distribution
network. Water sewage lines were
also damaged, which led to the
spillage of sewage into the river.
Currently there is very limited
activity concerning environmental
management in the San Francisco Figure 11: Nicaragua floods in October 2007. Source:
sub-watershed. On the one hand ochaonline.un.org/OchaLinkClick.aspx?link=ocha&docId=1074238.
water contamination occurs as a
result of coffee production, limited sanitary facilities and cattle farming. Producers are officially
responsible to treat wastewater before disposing it back into the river. However most producers do not
own a treatment system and there is confusion about which institution has final responsibility for
control. On the other hand deforestation and erosion occurs due to expansion of the agricultural
frontier and collection of fire wood. Enforcement of land use practices according to the ‘Plan de
Ordenamiento y Manejo de la Subcuenca del Río San Francisco’ (UNA, 2005) is problematic, final
responsibilities are unclear too and there is insufficient capacity to deal with the problem.
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Developments to transfer responsibilities for protection of areas around water springs to local water
committees (CAPS) are slow since most CAPS have no experience in dealing with these affairs. A
participatory workshop to work on the APT-APS programme proposal was organised at the end of
2006. Solutions listed in paragraph 2.2 were formed. At present most programme activities are
preparatory. As already mentioned, next to research activities by students, no watershed management
activities are executed yet. More on stakeholders living in the area and/or related to water management
of the sub-watershed can be found in the next chapter.
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3.

Stakeholder identification and analysis

The
primary
aim
of
stakeholder
identification is to name all those who could
and should have a stake in a planning and
management process (Renard, 2004). This
can be any relevant person, group or
organisation that will be affected by, or has
influence, knowledge and experience with
the sub-watershed management activities.
An analysis of their interests, backgrounds,
needs and benefits, social and environmental
impact will serve to introduce the playing
field as well as help to clarify what is
actually happening in the field; main
concerns actors have and how they relate to
the project.

INTA

Community
San José

Community
El Ocote

Coffee farmers
Community
San Francisco
Municipality
San Ramón

Other farmers
AMAT

Small
industries
City of
Matagalpa

.

Neighbourhood
San Martín

According to me, IWRM is not something Figure 12: Geographical distribution of stakeholders in the
that is either present or absent. I rather San Francisco sub-watershed.
consider it as a process. Several stakeholders
are involved or related to water management activities in the San Francisco sub-watershed and the city
of Matagalpa. Some stakeholders in these areas utilise the IWRM concept. In the conceptual
framework in paragraph 1.2.1.1 it is described how IWRM is understood as a boundary concept;
which implies it is per definition amorphous. For that reason, what IWRM is or becomes depends on
how the different actors involved define and shape it; on meanings they attach to the concept and on
how they use the concept to change courses of action. This chapter serves to highlight ways in which
social actors operate as active agents building social, political, and economical roles; actors assume
identities in relation to their strategies of interaction and political representations will inform
negotiations that can take place between these actors (Mosse and Lewis, 2006). The diversity of needs
people have and the way in which they use the IWRM concept to handle these needs can reveal
everybody’s particular concern with making, protecting, elaborating and promoting the IWRM model
(Mosse, 2004). At the end of the chapter I will analyse which of these actors will (probably) engage in
IWRM, to get an idea how IWRM in the San Francisco sub-watershed might look like.
Primary stakeholders are those ultimately affected and secondary stakeholders are those who are only
peripheral to that intervention; they are the intermediaries in the process (ODA, 1995). Besides a
division is made between stakeholders who affect (determine) a decision or action, and ‘passive’
stakeholders who are affected by this decision or action (Grimble and Wellard, 1996). Stakeholders
are categorised in table 1. Below actors are described following the geographical distribution in the
sub-watershed; starting from the higher parts following the drainage direction until the San Francisco
river enters the city of Matagalpa (figure 12). Next, institutions and other actors outside the
geographical boundaries but with an influence on water management activities in this sub-watershed
are described.

3.1

Upper parts of the sub-watershed

3.1.1 Coffee farmers
During the revolution of 1978-1979 many big producers were chased of their farms. In 1979, middle
sized farmers came onto these lands. Because of lack of maintenance for a year, coffee fields were a
chaos. Farmers had to take loans (against very high interests) from the bank in order to be able to
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Geographical
location,
institution or
other actor

Stakeholder
Affected/
Affects

Name

Category

upper

coffee farmers

primary

affected

upper, middle

other farmers

primary

affected

upper
middle

municipality of
San Ramón
rural population
of communities

secondary
affected

middle

CAPS San José

primary

affected

middle

CAPS San
Francisco

primary

affected

middle

CAPS El Ocote

primary

affected

CAPS San Martín

primary

middle

asociaciones de
pobladores

secondary

middle

INTA

primary

Owners of higher and steeper land in the watershed. Pollute water through 'aguas
mieles'.
Seasonal crops and forest clearing for grassland contribute to erosion. Contamination
by cattle and agro-chemicals. Involved in reforestation projects .
Part of the sub-watershed lies within this municipality.

primary

middle

Interests

affected

Involved in drinking water and sanitation project. Use water directly from rivers.
Have to contribute financially to CAPS.
Responsible for upstream water source. Have to organise and control the community
for drinking water and sanitation project.
Fairly new CAPS without much experience and with financial difficulties. Main
concern drinking water facilities.
Fairly isolated and small community. Involved in water and sanitation project.
Represent neighbourhood of Matagalpa that receives drinking water from the
watershed through pipeline.
Bureaucratic link between communities and municipality. Deal with all issues in
communities or neighbourhoods, including water and sanitation.

affects

Research institute which works directly with the communities in the field.

lower

AMAT

primary

affects

Drinking water company which might connect the San Francisco river to the urban
water supply system in the future.

lower

small industries

primary

affected

Pollute the water at the point where the river enters the city.

lower

citizens of
Matagalpa

primary

affected

institution

MARENA

primary

affects

institution

POSAFFUDEMAT

secondary

institution

MINSA

primary

affects

institution

MAGFOR

primary

affects

Growing population of Matagalpa pays highest water tariffs in the country,
environmental services will have to be paid for in the future.
Ministry responsible for natural resources and environmental affairs. Shortage of
personnel influences activities and results.
Reforestation project at large farms in the sub-watershed, initiated by MARENA.
Ministry of health checks bacteriological water quality monthly and informs on
sanitary hygiene around water springs.
Ministry of agriculture and forestry remains at bureaucratic level. Promotes projects.
Institute resigning under MAGFOR responsible for reforestation. Does not work ion
the watershed (yet).
Municipality is partly financing the programme. An environmental commission meets
every month to coordinate different objectives and activities within the municipality
watersheds.
Environmental department of the municipality is direct counterpart in the programme.
Works with CAPS and farmers in the field.
Ministry of education is not yet involved in the sub-watershed but mentioned as
important partner to reach population.

institution

INAFOR

primary

affects

institution

ALMAT

primary

affects

institution

DIMGARENA

primary

affects

institution

MECD/MINED

secondary

institution

PGR

secondary

other

ASOCAFEMAT

secondary

other

UNAN

secondary

other

SNV

secondary

other

CATIEFOCUENCA

secondary

other

investors

secondary

other

consultants

secondary

Assist with knowledge obtained from the Dutch water sector.

other

ENACAL

secondary

Operational institution of national regulator on water services. Currently unclear
position due to changes in governmental policies.

other

FISE

secondary

New governmental body is officially responsible now for rural water services.

other

Centro Humbolt

secondary

National NGO with knowledge on watershed management.

other

local artists and
Fundación
Guardabarranco

secondary

Can assist in environmental education.

Attorney General's Office has trouble dealing with environmental regulation.
Represent a part of the farmers in the area. Mainly cooperate for coffee production,
not involved in environmental management.
University can assist in research of water quality and quantity through input of
knowledge, students and a laboratory in Managua.
NGO which has a lot of knowledge on watershed management, but activities ended at
the end of 2007.
Project on integrated watershed management in a nearby sub-watershed, with a focus
on education and organisation.
A4A, DGIS and NWB among others want to contribute to the Millennium
Development Goals on Water and Sanitation.

Table 1: Overview of stakeholders and interests.
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invest in organising the plantations. In the years of the coffee crisis (which ended around 1997) lots of
coffee farmers were in trouble, subsequently a lot of them are still repaying the loans at the moment
and do not have much space to invest. Moreover, coffee farmers are dependent on a few months a year
in which their coffee is harvested for their income; which includes a lot of risk.
The higher the area; the better the quality of the coffee grown. On steep slopes in the highest parts of
the sub-watershed mainly coffee farmers are situated. Next to pollution of the San Francisco river
through wastewater of coffee production, also lack of adequate sanitation services for the seasonal
coffee pickers contributes to contamination of the source. Besides, some of the coffee plantations are
situated in areas that are considered to be suitable for forest only according to the ‘Plan de
Ordenamiento y Manejo de la Subcuenca del Río San Francisco’ (UNA, 2005). Consequently; erosion
occurs especially during the rainy season, storage capacity of the soil is low and there is a lot of runoff into the river. Combined with a changing climate – shorter but heavier and more frequent rains –
risk of flooding in downstream situated Matagalpa is severe. Some reforestation projects are initiated
on farms. Most successful soil cover as well as sanitary constructions seem to occur where coffee
producers are rewarded through higher coffee prices (among others Starbucks Coffee) or services of a
producer association like UNICAFE.
Although categorised as one group, several types of coffee farmers can be identified. Big farmers own
more than one farm; smaller farmers live in the city and visit their farms during the day. One farm is
owned by a bank since it went bankrupt in the past; a manager runs the place now and controls the
expenses and revenues. Finally several farmers have joined their forces in collective farms. A
complete list of all the farmers in the area does not exist, since there are many changes. Some farmers
have divided their land among their children. Other farmers which have high debts at the bank sell
their farm at a higher price than the total debts to a buyer, pay the bank and buy a new plot of land or a
farm with the money that is left. Not all farmers are organised as member of a producer association.
The landowners in the higher parts of the sub-watershed often own land on which springs are located
that feed the river and often supply drinking water directly to nearby communities and farms.
Officially, according to the law, farmers are supposed to treat water before depositing it back into the
sub-watershed.
3.1.2 Other farmers
Large cattle farms exist sometimes even in the higher parts of the sub-watershed. Cattle is another
important source of pollution of water sources (in addition they transfer E. coli bacteria throughout the
area), however this pollution is not considered as a primary concern - and thus is not a part - of the
APT-APS programme. Furthermore numerous deforested hills for grassland contribute to the erosion
problem.
Secondly, some horticulture is seen in the upper sub-watershed. A fern plantation is covered with
plastics to protect the plants; hindering infiltration of water into the soil. At last some small producers
cultivating only subsistence crops and at times also small amounts of coffee or another cash crop can
be identified.
3.1.3 Municipality of San Ramón
The highest parts of the sub-watershed on the south-eastern side are located within the political
borders of another municipality; San Ramón. Usually the two municipalities contact on environmental
issues only in cases of problems (interview 11.09.07).
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3.2

Middle parts of the sub-watershed

3.2.1 Communities
Three communities are located within the sub-watershed; San José, San Francisco and El Ocote.
Communities consist of (poor) labourers that have migrated to the area in the past to work on farms.
Most of them do not have a bond with the area neither which the other community members. The

Figure 13: Labourers picking coffee berries and processing coffee beans at Hacienda San Francisco.

majority of the people work on farms in the morning and cultivate subsistence crops and/or some cash
crops around the communities in the afternoon. During the coffee season the amount of work depends
on the harvest, but in good years workers living in the communities make most of their money during
these months (figure 13).
San Martín is a neighbourhood in the city of Matagalpa which receives its drinking water directly from
the sub-watershed through a pipe system underneath a mountain ridge. Most inhabitants work in the
city and almost no one has a direct connection with the agricultural area where water is actually
harvested.
All three communities and the neighbourhood have a ‘Comité de Agua Potable y Saneamiento’
(CAPS). These CAPS are of increasing importance for water management activities at local level.
Some of the better organised CAPS elsewhere in the municipality are striving for legal recognition of
the CAPS - and thus a stronger position - in the new water law. The relation between population and
CAPS differs in each of the communities and is described below.
3.2.1.1 CAPS San José
This CAPS was initiated and created by PCM (paragraph 2.2) a few years ago. Nowadays the
committee is formed by a few people that speak up during the interview and field visits, the rest
remain shy and in a mainly passive position. Every member has an assigned task, like for example
chairman, secretary and commissioner of health. People who are interested in the committee can apply
for positions and are to be elected afterwards. The committee’s main concern is the organisation of
people to get all of them to use new facilities that will originate with the current drinking water and
sanitation project. At the moment people use the river for washing which causes water contamination.
Furthermore latrines in the village are situated too close to the river and the type of latrines is of a
wrong design. Main task of the committee at the moment is control of the water source; by visiting
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disturbing events at locations that are reported by others. Payments for water services are not
organised yet but it is expected that project people will inform them about it. During the interview it
becomes clear that CAPS members do not have any idea of activities concerning protection of the
upstream area of the water source. Contacts with upstream farmers and inhabitants seem minimal or
are mentioned as not problematic “since they also have the same interest as we do; to have clean
drinking water” (interview 26.09.07).
3.2.1.2 CAPS San Francisco
Based on interview results; this fairly new erected CAPS appears quite unorganised yet. Main
concerns they have are to organise the community for reunions and raising funds for activities among
the inhabitants. These activities basically remain contact with the municipality. Knowledge on conflict
resolution is absent. Currently problems arise while informing the community about a water tariff
which will be introduced during the new water and sanitation project. Most of the community
members agreed with an amount of 20 córdobas a month (not even a dollar), however big differences
in the composition of families and their income now cause a range of questions posed to the
committee. Inhabitants indicate that they do not have much trust in the committee; they are influenced
by stories of failures in other projects and communities. Community members are afraid of corruption
and lack of results; the CAPS thus need proof of where investments go. The San Francisco community
is located downstream of the San José community as well as next to one of the largest farms of the
area; named Hacienda San Francisco. The relation with this farmer is indicated to be problematic;
inhabitants of the community are allowed to take a certain amount of water per person from a secured
tap during one hour of the day only. There is no cooperation or exchange with the CAPS San José
upstream, however it is mentioned as a wish for the future. The CAPS and community in general seem
very passive to me, maybe because of lack of information and funds but probably also because of the
habit of receiving aid and associated with that; being told what to do.
3.2.1.3 CAPS El Ocote
El Ocote is a hard to reach small community about half an hour walking uphill on a steep little mud
road. People originally arrived at this location to work on a large farm also situated here. It is difficult
to contact members of the CAPS, they usually work all day until dusk and have to walk this track
every time for meetings. In addition, since they are a small community, most of the members of the
CAPS are also occupied with membership of the ‘Asociación de Pobladores’ (community or
neighbourhood associations).
3.2.1.4 CAPS San Martín
The San Martín neighbourhood in Matagalpa is geographically located outside the sub-watershed.
This neighbourhood receives its drinking water directly from the sub-watershed through a pipe system.
Water is stored in a tank up the hill and treated with chlorine by members of the CAPS. In the past,
there was contact with the landowner upstream; they used to pay him for water. However nowadays
these contacts are non-existent and water is no longer paid for. Problems arise since San Martín does
not have a water filter. Also upstream users do not use latrines and there is a water shortage in the dry
season. AMAT then has to pump extra water into the water tank, which has to be paid for.
The CAPS in this neighbourhood differ from the others in the sense that they claim to have more
experience and they posses a bond with the area; most of them are born there. They appear to be
dedicated people who show up and speak up at every meeting and repeatedly mention that they want
to fight for their water services. What is more, they repeatedly point out the need for a formal and
legally binding contract with the project.
Also this committee struggles with basic maintenance costs for their internal organisation (water
tariffs remained constant although chlorine for the water tank as well as office equipment and printing
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costs becomes more expensive), just like the other CAPS in the sub-watershed. People in the
neighbourhood trust them with their payments for maintenance of the water system and purchase of
chlorine though, since they exist for a long time already. However some people do not pass by the
office to pay, which means extra work for the committee member in charge of maintenance of the
system. When people can not pay they have to invest labour, or the service will be cut. Nevertheless
this punishment system is not efficient; it is hard to cut off people from a collectively owned system.
In this neighbourhood the CAPS and the ‘Asociación de Pobladores’ have an uneasy relationship, it is
said due to differences in political preferences. Both committees need to be informed separately of all
activities since communication between them is lacking.
3.2.2 Asociaciones de Pobladores
Next to the CAPS, there are ‘inhabitant associations’ in communities and neighbourhoods of the
municipality. These associations have to deal with all community matters including water and
sanitation; in the organisational structure they are situated above the CAPS. By law, the ‘Asociaciones
de Pobladores’ are organised by the municipality in order to address local problems to the
municipality; they are the direct link for communication between municipality and population.
3.2.3 Instituto Nicaragüense de Tecnología Agropecuaria (INTA)
This agricultural research institute is
the only other institution next to
DIMGARENA which is found in the
field working directly with the rural
population in the sub-watershed. They
are involved in the cultivation of some
experimental plots with a special cornvariety combined with technical
assistance on the use of agrochemicals
for
production
and
maintenance of this corn. Furthermore
extension services are provided on the
proper use of agro-chemicals; the
danger of contamination of the fields
as well as for the people of the
community.
According
to
the Figure 14: INTA presentation on the cultivation of a special
employee who works and drives corn-variety at El Ocote community 30.10.07.
around the San Francisco sub-watershed, INTA is also involved in technical assistance on soil
conservation, cultivation of corn and beans, adequate waste management, reforestation, protection of
the water resource and sometimes the production of coffee. They are popular and well-known by the
population of the communities they work in (interview 26.09.07, interview 01.10.07, field visit San
José 20.09.07 and field visit El Ocote 30.10.07). The rural population benefits directly from increased
production and better harvests. It is noticed during presentations in the field (figure 14) that the INTA
employee speaks the language of the rural population. What is more, INTA provides drinks and a
lunch during their meetings which compensates for time people have to spend at presentations.

3.3

Lower parts of the sub-watershed

3.3.1 Empresa Aguadora de Matagalpa (AMAT)
The drinking water company of Matagalpa is mentioned here because at this point in the subwatershed they have a new intake that can subtract water from the San Francisco river. So far AMAT
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does not use water from this river; they state the river runs dry in summer and water is contaminated
due to degradation of the sub-watershed.
The distance from the intake to the treatment plant is 2.75 km. So far the treatment plant is only
connected to the river of the neighbouring sub-watershed Molino Norte, which supplies about 50% of
the drinking water for Matagalpa. During the rainy season water from the San Francisco river can not
be used since 2 km of pipeline still has to be installed in order to transfer water to the other side of the
paved road. Furthermore the capacity of the treatment plant has to be increased if AMAT wants to
treat water from both rivers. Another obstacle in the rainy season is wood and other rubbish flushed
down with the river which blocks the lattice at the plant. In addition, it is said by an employee at
DIMGARENA that AMAT needs to restructure the network of water pipes and house connections
within the city if they want to supply more people with drinking water from the sub-watersheds
instead of the pipeline from the Sébaco source which enters the city at another location (different
treatment plants).
At the moment AMAT has the highest water tariffs in the country, mainly due to the expensive fuel
needed for pumping up water all the way from Sébaco. Currently there is no part of the tariffs reserved
for investments in water resources. Nonetheless, an employee stated in an interview that there is a
possibility and the interest to pay for management of the San Francisco sub-watershed. In order to do
that, as well as to pay for the expenses of the extension services for the population, AMAT needs to
apply for raising tariffs at the ‘Instituto Nicaragüense de Acueductos y Alcantarillado Sanitario’
(INAA) which regulates and controls the drinking water sector. Firstly, a study of investments, cost
and benefits is needed to justify the raise of tariffs. Before AMAT will carry out the study, they need
the municipality to take initiative to ‘unite the powers’ of other institutions responsible for water
quality and quantity. The drinking water company feels that institutions have to take action as well;
dedicate themselves to their tasks and responsibilities concerning management of the San Francisco
sub-watershed.
3.3.2 Small industries
At the draining point of the sub-watershed, where the river enters the city of Matagalpa, small
industries are clustered together in a district called ‘Las Marias’. A petrol station, car wash industries,
paint shops, mechanics and agro-chemical shops dump untreated water directly into the soil or the
sewage system of the city. Control is minimal; enforcement of laws on contamination seems nonexistent.
3.3.3 Citizens of Matagalpa
Citizens of Matagalpa will be the main beneficiaries of improved water quality and quantity of the San
Francisco river. They are dependent on AMAT for obtaining information on the purpose of water
management in the upstream sub-watersheds and consequences for the water tariff they pay. Most
people seem unaware of upstream effects on water supply and flooding in the city and have no idea
about recycling, sewage water and downstream water effects.

3.4

Institutions

Within the city of Matagalpa regional offices of several ministries are located. They maintain mostly
legal relations concerning water management activities in the San Francisco sub-watershed. In
addition the municipality and its environmental department are described below.
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3.4.1 Ministerio del Ambiente y los Recursos Naturales (MARENA)
According to article 101 of the water law this ministry of environment and natural resources ‘should
promote or carry out the necessary measures to avoid that waste and toxic substances, originating from
any activity, contaminate the national waters and public estates’. Also in the 1995 bylaw on water
contamination (‘Decreto no. 33-95’) it is stated that this same ministry is responsible for monitoring
and controlling all activities concerning water contamination. However at the time of the interview,
MARENA declared not to be informed about activities of the APT-APS programme on monitoring
water quality and quantity in the San Francisco sub-watershed, neither did they posses necessary
equipment to carry out measurements of their own.
In the area MARENA says to work with development of larger coffee producers; they deal with the
regulatory framework, administrative process and organisation and regulation of technical assistance.
The ministry had a reforestation project for these farms called ‘Programa Socio Ambiental y de
Desarrollo Forestal’ (POSAF) which terminated at the end of 2007. Furthermore they deal with reallocation of coffee treatment plants to more suitable areas.
The employee indicates that there is lack of means to really enforce the law. There is a shortage of
human resources and thus it is impossible to regulate environmental affairs. At the moment the little
they can do is inform. New programmes and strategies are implemented all the time at national as well
as at municipal level; for example MARENA is responsible for the water quality in the sub-watersheds
now. The problem however is that water has many shared components according to this same
employee and until now institutions have not defined among them how they will divide this.
3.4.2 Fundación para el Desarrollo Empresarial de Matagalpa (FUDEMAT/MARENA-POSAF)
FUDEMAT was one of the executing organisations of the POSAF project organised by MARENA.
They worked directly with farmers in the area (with farms > 2ha) on the development of agro-forestry
and silvo-pastoral practices for soil conservation. In total the area covered 700ha, but plots were
scattered over the sub-watershed. FUDEMAT supplied among others materials (for example to build
terraces) and sowing-seeds or young plants of native forest and fruit trees in order to improve pasture
land. The project paid for technical assistance, administration and the largest part of investments to
adjust farm lands. Farmers were only supposed to invest some labour during planting; they
compromised to the project only through executing work. Big maintenance of trees was also carried
out by FUDEMAT during the time of the project. Producer association UNICAFE was the other
executer of POSAF in the area; they had the same activities but worked with other producers.
3.4.3 Ministerio de Salud (MINSA)
The other institution monitoring water quality is the ministry of health. Measurements are taken
monthly close to water intakes and in water tanks (like the San Martín neighbourhood) which focus on
certain bacteriological parameters indicating if water can be used as drinking water. In the subwatershed they additionally provide some extension services and recommendations to the population
and producers on sanitary hygiene around the water sources.
During my stay in Matagalpa the city flooded twice and hurricane Felix hit the Atlantic coast of the
country. Every time all personnel of MINSA had to work day and night to take care of affected people
and patients, handle damage, check water quality and monitor spreading pests and diseases. It was
difficult to reach employees, to obtain data from their measurements or to get them to come to a
meeting.
3.4.4 Ministerio Agropecuario y Forestal (MAGFOR)
Another bureaucratic institution involved is the ministry of agriculture and forestry, which functions as
a facilitator and establisher of norms and executes policies. This means promoting conservation of
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soils and combined silvo-pastoral and agro-forestry systems applied in the upper areas. They say to
cooperate with the municipality on topic of land use. Issues concerning change of land use are
coordinated with MARENA. In the field this means that for example potatoes (seasonal crop with a lot
of bare soil left in-between) are not allowed to be cultivated on hill tops and on steep slopes. However,
during a field trip we encountered a plot which used to be forested grassland and was now cleared and
replanted with potatoes. A municipality worker noted down the name of the land owner, passed this on
to the boss who should communicate it with MARENA and MAGFOR. This still had not happened
when I asked about it a few weeks later; the remark had ‘suddenly’ disappeared of the agenda. The
employee told me that he would contact ministries by himself, but he never did according to me during
the time I was there.
3.4.5 Instituto Nacional Forestal (INAFOR)
The institution resigning under MAGFOR and dealing with everything concerning reforestation is
INAFOR. They do not work in the area directly but indicate that they are responsible for reforestation
activities. Why MARENA-POSAF led reforestation projects in the San Francisco sub-watershed
remains unclear to me.
After MAGFOR creates forestry politics, INAFOR has to execute the forestry part. According to the
employee they apply laws on forestation in coordination with the Procuraduría Ambiental
(environmental attorney). Additionally INAFOR possesses a stock of plants (nurseries) for each
municipality of the department of Matagalpa, with the objective to reforest the degraded areas around
water springs. These plants are available for the municipality or might go to the ‘hambre cero’ project.
Plants are given without any costs, but institutions which take over plants are responsible for
maintenance and monitoring afterwards.
3.4.6 Alcaldía de Matagalpa (ALMAT)
Only at the national level there is a project to construct a general law on territorial ordering and
development. An employee at the office of the land registry within the municipality of Matagalpa
indicated that they have not formulated bylaws (decrees) on territorial ordering in the San Francisco
sub-watershed. This basically means that there is no planning for soil, water, economic and
demographic development; everybody can start building wherever they want to in the area. Unlike the
sub-watershed Molino Norte, due to lack of funds no study is conducted on landscape management
and planning neither to collect demographic data.
As mentioned before, a ‘Plan de Ordenamiento y Manejo de la Subcuenca del Río San Francisco’
(UNA, 2005) exists, which also contains a bylaw since April 2007. This document advises on the
rehabilitation, improvement, protection, conservation and exploitation of the natural resources and
improvement of the living standards of the population in the sub-watershed. It contains several maps
on geographical borders and drainage networks, an analysis of physical features of the sub-watershed,
a general description of the micro-watersheds plus a three page description of the socio-economic
aspects. Finally a chapter is devoted to objectives, components and strategies for implementation of
the plan.
The ‘Plan Ambiental Municipal de Matagalpa’ is a document aiming to strengthen capacities of
different institutions that deal with environmental management in the municipality of Matagalpa, by
promoting a common vision on shared responsibilities among government institutions, private
organisations and the population. It is used as an instrument by the ‘Comisión Ambiental’
(environmental committee), which exists of 50 members composed out of government institutions,
NGOs and civil society. They have meetings once a month to discuss environmental problems,
monitoring, planning and evaluation of environmental projects within the municipality. So far (the
committee existed for approximately four months when I was in Matagalpa) six priority problems are
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indicated and strategies to tackle these problems are identified under which programmes and projects
work; among others APT-APS.
ALMAT finances a part of the APT-APS programme. Coordination of this programme in Nicaragua is
done by DIMGARENA; the environmental department of ALMAT which is discussed in the
paragraph below.
3.4.7 Dirección Municipal para la Gestión Ambiental y de los Recursos Naturales (DIMGARENA)
DIMGARENA (former Secretaría Ambiental de Matagalpa or SAM) is the direct partner in the APTAPS programme (figure 15). A full-time employed technician and a programme coordinator are paid
by the municipality. However the latter is director of DIMGARENA at the same time and thus has
limited time to spend on the programme activities. Together with the Dutch counterpart they
elaborated the programme proposal.
DIMGARENA

Project Planning and Organisation
Team

Municipal Areas of Attention

Area of Environmental
Management

Area of Hydrological
Resources and
Hydrographic Watersheds

Area of Environmental
Education

Area of Environmental
Services

APT-APS Programme

Figure 15: The relation between DIMGARENA and APT-APS. Source: DIMGARENA.

The concept of shared responsibility, as used by DIMGARENA, means communities should deliver a
plan to DIMGARENA in which they describe precisely that they want help. Firstly the ‘Asociación de
Pobladores’ (paragraph 3.2.2) will be organised, secondly the CAPS are organised and thirdly the
education and training part comes in. Responsibilities of the CAPS according to an employee of
DIMGARENA are formulating action plans and executing activities concerning:
1. Drinking water and sanitation (so far this is the only activity).
2. Solid waste management.
3. Liquid waste management.
4. Safe waste deposit.
5. Management of plagues in agriculture and cattle farming.
6. Change of land use.
7. Vector management.
Providing information and environmental education is not an issue mentioned here. The same
employee states that at all these points environmental education should be applied. This is the
responsibility of the CAPS, the municipality as well as civil society (‘everybody at his own level’).
This issue of environmental education will be of importance later on in paragraph 3.5.7. The relation
between DIMGARENA and the CAPS will further be discussed in the next chapter.
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3.4.8 Ministerio de Educación, Cultura y Deportes (MECD/MINED)
The ministry of education is not (yet) involved in this programme. However they are mentioned by
DIMGARENA as an important stakeholder and they do play a significant role in the CATIE project.
3.4.9 Procuraduría General de la República (PGR)
The attorney general’s office (state lawyers) also has an environmental attorney, who deals with
environmental disputes. It proves to be difficult to contact the environmental attorney and to get him
involved in meetings. Achievements on water issues are minimal, according to an employee of
DIMGARENA, because of lack of experience with these topics and unclear laws and regulations.

3.5

Other actors

3.5.1 Asociación de Cafetaleros de Matagalpa (ASOCAFEMAT) and other producer associations
Large coffee farmers in the San Francisco sub-watershed are often a member of ASOCAFEMAT.
According to the chairman, they do not only focus on the production of coffee but many farmers are
also involved in soil conservation projects, reforestation and environmental protection. Other (smaller)
farmers are not represented; no information is available and it is unknown where they are located in
the sub-watershed. The association has a passive attitude towards water problems in the area; during
the interview the chairman indicates that the municipality is responsible for the problem and should
take all initiative. Furthermore he thinks that the municipality should approach farmers in order to
execute a management plan in coordination with them. ASOCAFEMAT indicates that it is willing to
represent farmers in the negotiations, but so far has not been present at meetings. Another difficulty is
that the association blames cattle farmers for polluting and deforesting the sub-watershed as well,
consequently ASOCAFEMAT will not take full responsibility unless representatives of cattle farmers
are involved too. Cattle farmers are not direct priority in the APT-APS programme though. Employees
of the CATIE project also mention they have difficulties to involve the private sector in watershed
management.
Other farmer associations which are not interviewed but are active or have members in the area are
APC, ASOGAMAT, UNICAFE, CECOCAFEN COOPERATIVAS and ATC-COOP LAS TUNAS.
One association of small farmers indicates they only deal with the production of coffee and nothing
concerning environmental management. CECOCAFEN COOPERATIVES is a fair trade coffee
cooperative (Max Havelaar) and thus has certain requirements for coffee production. There are
farmers that make use of several associations, for example they belong to one for coffee production
benefits and they take part in another one for a reforestation project (for example UNICAFE). Some
farmers are not organised in any of the associations.
3.5.2 Universidad Nacional Autónoma de Nicaragua (UNAN)
The university was contacted two years ago during the former project PCM. Opportunities for
cooperation were already discussed then. Since that time there has not been any contact. UNAN
employees interviewed appear not very well informed about activities in the watershed, neither seem
too familiar with the IWRM concept. They are still enthusiastic about contributing to the APT-APS
programme though, through knowledge input on water quality. It is possible to conduct water sample
analyses (physical-chemical, bio-assessments as well as insecticides and pesticides) at the
CIRA/UNAN institution in the capital Managua at reduced costs below market prices. According to
UNAN employees these would focus on best water quality for public health, whereas the interest of
the AMAT laboratory is a water quality good enough according to standards of the drinking water
company. Enthusiasm and statements by UNAN might be influenced though since two years ago ideas
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to elaborate a laboratory at the UNAN in Matagalpa, financed by the APT-APS programme, have been
discussed.
Secondly, groups of students and staff members are available to help with measurements on water
quantity. UNAN can combine this with studies on soil water holding capacity (with pluviometers and
special constructed tanks), vegetation and erosion. Collected data can be processed into GIS-maps by
CIGMAT; an institution that works for free for UNAN. This will serve to actualise land use maps of
the ‘Plan de Ordenamiento y Manejo de la Subcuenca del Río San Francisco’ (UNA, 2005). Hydrogeological studies can not be conducted since expertise on this topic is missing.
3.5.3 Netherlands Development Organisation (SNV)
This NGO used to work in the San Francisco sub-watershed until ENACAL-DAR (a regional office of
the Nicaraguan Enterprise for Aqueducts and Sanitary Sewage) took over the part of training the
CAPS. They worked on topics of organisation, ownership, system monitoring and implementation.
Concerning monitoring of water quantity and quality SNV developed an ‘IPRH-methodology’, which
proposes to measure only at the end of the rainy season and the end of the dry season in watersheds
where among others soil water holding capacity is not known. Although SNV has a lot of knowledge,
experience and contacts with several institutions as well as with the population and producers in the
field, their water programme in Nicaragua ended in December 2007. New involvements were not
accepted anymore. The employee was very busy closing down activities but (at the time of research)
was still available for advice.
3.5.4 Centro Agronómico Tropical de Investigación y Enseñanza (CATIE-FOCUENCA II)
Situated in the same office as DIMGARENA, CATIE is a regional NGO working in Central America.
They are dedicated to research and education on agriculture, management, conservation and
sustainable use of natural resources. The project ‘FOCUENCA II – Innovation, Learning and
Communication for Adaptive Co-management of Watersheds’ focuses on extension services,
education and organisation in the Jucuapa sub-watershed in order to reach sustainable development.
This is something they had to experience and learn themselves as well; former project FOCUENCA I
was composed in a total different way and nowadays there is nothing left of results on earlier sites of
CATIE projects. A lot of money was used to cover administrative costs and plane tickets for
technology experts from Europe; only a small part actually benefitted the people. FOCUENCA II now
works with a small budget with which they started to finance education on water and environmental
issues at three levels; primary schools in the Jucuapa sub-watershed, scholarships for youngsters from
the area for the university, and finally adults from the communities (CAPS). People are trained
because according to CATIE a lot of time is necessary to create conscience, change habits and realise
a compensating mechanism; more time than a project can last. At the end of the project,
DIMGARENA is supposed to continue the coordination of activities induced by FOCUENCA II. The
director of DIMGARENA is also chairman of the watershed-committee of Jucuapa.
3.5.5 Investors
NWB and A4A (DGIS foreign aid money is channelled through A4A) finance the APT-APS
programme. Combined money from the two investors is not specified per project. Main goal is to
contribute to the Millennium Development Goal number 7 on water and sanitation. The A4A-vision
requests sanitation interventions with all drinking water projects. Furthermore they strive to contribute
to drinking water and sanitation facilities for the poorest people in rural areas, with money and
knowledge from the Dutch water sector. Goals are among others ‘continuity after realisation’ and
‘organised involvement of users’.
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NWB and water boards also aim at structural cooperation and establishment of relations to create trust.
Improved watershed management would be a way to achieve that. At the same time water boards want
to start with realising concrete measures; not just make new plans and produce a lot of paperwork.
3.5.6 Consultants
LeAF has a coordinating function in the programme. They have worked together with PCM already
since 2004 to improve quality of the Molino Norte and San Francisco rivers. Expertise and support of
water boards is mainly applied through share of own personnel and hardly through financial means.
They strive for exchange of knowledge and experience which will lead to strengthening of the Dutch
water sector. The programme will offer inspiration to participating employees and is said to contribute
to consciousness about global water problems. Employees have limited time to spend on the
programme next to their normal jobs. They occasionally visit DIMGARENA and the Matagalparegion, the rest of consultancy is carried out from the Netherlands.
Monitoring and IWM are long term issues. The current APT-APS programme can only give an
impulse; it focuses mainly on the other two projects. But IWM is added as 3rd theme to make a start for
a potential follow-up programme (interview 02.04.08). The position of consultants in the programme
is twofold. On the one hand they have a strong influence on decisions to be made by the programme;
along with DIMGARENA they decide on the exact distribution of invested money. On the other hand
consultants depend strongly on local stakeholders for information as well as on their contribution to
designed interventions. Enforcement of activities by local actors is crucial to obtain desired results.
Consultants need to verify results with investors.
3.5.7 Empresa Nicaragüense de Acueductos y Alcantarillados Sanitarios (ENACAL)
ENACAL is the operational institution of INAA, the former only defines politics and tariffs and
regulates and controls the water sector in the country. An employee at UNAN attends ENACAL
meetings in the region and is able to provide some information on the institution. The position of
ENACAL will be illustrated through their four ‘basic principles on water’ according to the current
national government (informal meeting 25.10.07).
1. ‘Water is considered a human right’. This implies that ENACAL now has to search new ways
how to ‘sell’ their aqueducts. This is almost impossible; the service is not paid for anymore
and thus unsustainable. At present there is no administration, no vehicles, petrol, etc. since
other funds are not available. ENACAL is currently searching how to prioritise the institution.
Until January 2007 there used to be a regional office (ENACAL-DAR) in Matagalpa; which
closed down when the UNICEF funds terminated at the end of the contract. In figure 16 it is
illustrated how ENACAL-DAR was responsible for drinking water in rural areas around
Matagalpa; they worked with the CAPS in the communities. AMAT used to have a good
contract with ENACAL-DAR; the drinking water company was just as good as privatised and
according the UNAN employee they were well arranged to supply the urban population
(informal meeting 25.10.07).
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Figure 16: Overview of the relations between INAA, ENACAL, ENACAL-DAR and AMAT.
Source: Markos Maradiaga.

The ‘Nuevo FISE’ is a governmental body which has a component especially on rural drinking
water and sanitation; the responsibility is now officially theirs. Still ENACAL has the
experience, personnel and projects but no funds to execute it. FISE only realises constructions,
but “does not care if these are still complete and functioning a year later” (informal meeting
25.10.07). Concerns exist on what will happen now that care that ENACAL used to provide is
no longer given.
2. ‘Water sources should not only be exploited for the users, but also be protected and taken care
of’. This implies relations with several institutions; MINSA, MARENA, INTA, the
municipality, etc. If one of them is not functioning well, the other one should point this out. If
there is no reaction or change, ENACAL should ring the alarm bell. So ENACAL is actually
the organisation which should coordinate different institutions and indicate their role. What
happens now is that different roles are negotiable at municipal level while actually ENACAL
should coordinate protection of water resources.
3. One of the basic principles of ENACAL is ‘environmental education’; they take responsibility
to work with students, primary and secondary schools, informing the population, organising
media campaigns and communication on environment protection. Unlike at DIMGARENA,
environmental education is a separate issue here.
4. ‘Public participation’ is the final principle. Citizens should participate in taking care of their
own springs, aqueducts, waste management, deforestation problems etc. People need to be
interested to do this in order to succeed. Therefore they need to be informed about
participation and be explained why they need to pay.
It becomes clear how there is a ‘power vacuum’ now ENACAL is not functioning properly and there
is no regional body left in the Matagalpa region. Although it is not clear how ENACAL used to
perform in the area before, it seems to be the missing link charged with bringing together the pieces of
the puzzle in order to realise the ambitious objectives of coordination, organisation and public
participation in IWRM.
3.5.8 And what about …
Next to the more obvious stakeholders indicated and traced through actors mentioned in this chapter,
other actors fall outside the view of this stakeholder group. Some of them I came across and those of
interest are shortly described below. However next to these few there might be many more outside the
established view on stakeholders in the San Francisco sub-watershed.
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Centro Humbolt, a national NGO with an office in nearby Estelí, promotes territorial development and
environmental management; the latter including a water component. Employees pass by
DIMGARENA at times and posses knowledge and experience on integrated watershed management
issues in the country.
Local artists indicate that they can arrange wall paintings on latrines, schools or community buildings
in the rural area. Paintings serve to inform people in a different way; instead of paper hand-outs or oral
presentations where the message is easily forgotten if people have not fully understood it when leaving
the meeting. Moreover, paintings help to reach adults as well as children that can not read. Artists in
Matagalpa have experience with organising workshops for children. Drawings of what children think
the environment means are followed by some explanation on what is not drawn but should be
important to include.
Environmental education is also an aspect emphasised by the CATIE project. In the Jucuapa subwatershed, local NGO Fundación Guardabarranco deals with topics of training, education,
organisation and environmental awareness.

3.6

Synopsis

In this chapter various stakeholders related to water management in the San Francisco sub-watershed
are identified and presented. What I conclude from the analysis is that being involved in IWRM
concerning this sub-watershed has different meanings for different actors. The way in which
stakeholders relate to the project pictures how IWRM might look like in this area. For this purpose I
revert to the priorities listed by the APT-APS programme in paragraph 2.2:
-

-

lack of drinking water and sanitation facilities in the upstream rural area;
consequences of discharging untreated agrarian wastewater (especially coffee wastewater) and
pesticides in both rivers on river water quality and related drinking water extraction in
Matagalpa;
poor adjustment between land use and spatial planning to come to a sustainable watershed
management.

By comparing stakeholders’ positions and interests as described in the stakeholder analysis with
defined problems by the programme, it is possible to indicate which stakeholders apply for IWRM in
this case and who will probably take part in water management activities.
Firstly, the three communities and neighbourhood San Martín are involved in the drinking water and
sanitation project within the APT-APS programme. As described in paragraph 3.5.5 investors demand
for their participation in these projects. Rural inhabitants and CAPS are so-called disadvantaged
groups in stakeholder negotiations; they have a rather powerless and unequal position in comparison
with other stakeholders. DIMGARENA aims at organising CAPS to be able to transfer management
responsibilities, including environmental management in the future. Mosse (2003) describes how
villagers can shape their needs and priorities to match the project’s schemes and administrative
realities - requesting only what is most easily delivered. Although most of the CAPS do not have
experience with collecting water fees and keep track of finances, all of them agree to pay a fee of 20
córdobas per family per month for drinking water and sanitation services (paragraph 3.2.1.2). Local
inhabitants will develop their own strategies to solve problems they face; people do not merely
respond to projects but actively attempt to come to grips cognitively and organisationally with
provided external circumstances (Long, 2002). CAPS San Martín even admit out loud they are looking
for help already for a long time and are ready to do whatever it takes to receive aid from the APT-APS
programme (interview 28.09.07). Wider institutional interests of the project can become built into
community perspectives afterwards. For example all of the CAPS and community members seem
unaware of environmental management to me; still they are listed as main stakeholder in the project
and assigned many tasks by DIMGARENA (list in paragraph 3.4.7). In this way imposed projects are
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validated with local knowledge and project decisions can become perfectly participatory (Mosse,
2003).
Next to the one or two farms at which APT-APS programme is developing wastewater treatment
experiments, upstream coffee farmers appear passive towards environmental management activities on
slopes and areas around water springs, unless they are rewarded for it in some other way. Cattle
farmers and other (smaller) producers do not benefit directly from IWRM and neither are indicated as
priority by the programme. The fact that farmers in the area are mostly unorganised and in a fairly
powerful position seems to add to their passive attitude towards institutional interventions. How to
achieve involvement of producers in IWRM for elaborating structural solutions to enforce farmers’
responsibilities do not seems to be considered by the programme or responsibility is shifted towards
selected local ministries.
Although at present AMAT is not concerned with direct interest or investments in this area, the
drinking water company will potentially benefit from improved watershed management in the future.
Therefore AMAT has requirements concerning water quality and quantity of the river, will it be used
for treatment for the purpose of drinking water for the city of Matagalpa. For donors and consultants,
obtaining maximum benefits from investments means effects have to reach the urban population,
which implies involving conditions claimed by AMAT. Donors have a natural power position within
negotiations on decision making within the programme. Consultants strongly influence programme
decisions, even if they have a limited view on the local situation context and design most of the
intervention from the Netherlands, they decide on precise money expenditure along with
DIMGARENA. On the other hand consultants are fairly powerless when it comes to execution of
programme activities; they fully depend on local actors for enforcing their input and ideas.
Institutions like the municipality and local ministries are obliged to take part in a directive council for
watershed committees according to the law (paragraph 2.3). Even if most of them in Matagalpa do not
have direct experience within the watershed or do not have the capacity to execute assigned tasks,
bureaucratically they have to promote governmental policy and legal frameworks. UNAN neither has
experience or knowledge of the area in particular, but by contributing to research they have the
opportunity to conduct field studies and potentially get involved in extra courses and obtain support
for a new laboratory.
Finally the majority of farmers, municipality of San Ramón, ‘asociaciones de pobladores’, small
industries, FUDEMAT, MECD/MINED, PGR, citizens of Matagalpa, ASOCAFEMAT and other
producer associations, SNV, CATIE-FOCUENCA II, ENACAL, Centro Humbolt, Fundación
Guardabarranco or local artists are a large part of potential stakeholders which I think will not share
knowledge or integrate actively in watershed management activities in the San Francisco subwatershed. At the moment for these stakeholder groups it is not directly attractive to engage in IWRM
in this case, even if some of them possess valuable experience and knowledge and some of them are
key actors to execute environmental measures.
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4.

Interpreting IWRM

As outlined in paragraph 1.2.1.2, in my view IWRM should be adaptive. Adaptive management
acknowledges that quality and availability of managed resources will always change as a result of
human intervention. Management of water resources is considered a complex societal problem,
explored from the perspective of uncertainty (Aarts and van Woerkum, 2002). Finally water managers
should build on a recognition that ecosystems are complex systems, which are ‘adaptive’, or ‘selforganising’ and that management systems must be able to readjust to change or surprise in the system
(Jeffrey and Gearey, 2006). In my opinion, by focussing on linkages between stakeholders, IWRM can
help to improve the current situation in the San Francisco sub-watershed. Current experiences and
water management related activities can be optimised by improving communication channels,
information provision and extension services. From this point of view I researched how interviewed
persons (Annex II) appreciated water problems, related stakeholders and activities, and the IWRM
approach. For this purpose, I did not restrict myself to project activities or views, but I picture IWRM
as a process. This serves to analyse in what manner IWRM ideas from literature can improve the
situation in this particular sub-watershed.
This chapter will elaborate similarities and differences found in interviews results. Firstly an overview
is made of how stakeholders define water related problems in the San Francisco sub-watershed. Next it
is described how people want to have the problems solved. Several relations concerning water
management activities that (do not) exist among actors are distinguished. Different opinions on other
parties’ activities and knowledge are described, as well as several definitions of the IWRM concept.
The future of the sub-watershed (management) and opportunities and pitfalls for development of
IWRM in the area that can be derived from the fieldwork will be highlighted. It will demonstrate
already the influence of various stakeholder knowledge used on current developments during research.
This last aspect will be further analysed in chapter 5.

4.1

Problems and solutions

4.1.1 Definition of the main problem
Every interviewed person was asked to define the main problem of the San Francisco sub-watershed.
This resulted in a wide variety of answers, indicating that different perspectives exist in which various
actors look at the problem situation. As described in the conceptual framework, recognising people’s
perceptions can add to an understanding for integrative negotiation. An overview of summarised
problem definitions is given in table 2.
The diversity in perceptions of the main problem indicates that no common view and/or agreement
exists yet on how to deal with complex problems in this sub-watershed. Difference between the first
two categories compared to the third (table 2) is that the first two are resource based. Lems and
Valkman (2004) explain that water managers deal with water according to their moral beliefs with
regard to good water management; safety, prevention of damage and sustainability. In other words; the
physical and chemical processes in the water system can be controlled. The context of the water
system is regarded as that in which the system lies embedded and possibilities have to be sought to fit
the context to the system. The third category in table 2 is more nature based; water managers are to
obey the laws of nature and find the best possible use of the opportunities and possibilities of water
(Lems and Valkman, 2004). In this vision, interaction between the social context and the water system
has to ensure an optimum living environment.
Another observation from these perceptions on the main problem is that mostly members of the CAPS,
DIMGARENA and INTA responded in category three. These are all actors living and/or working
directly in the field. Except for farmers (private sector), stakeholders at field level tempt to point out
the need for training, information, coordination and organisation, more than other stakeholders.
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Category

(1)
Quantity

Main problem definition
Decreasing water quantity.
Land-use does not correspond with the potential
use of these soils.
Deforestation.
Expansion of the agricultural frontier.
Extraction of fire wood.
Erosion.
Decreasing water quality since it is badly used.

(2)
Quality

(3)
Institutional

No water treatment systems.
Contamination through ‘aguas mieles’ (coffee
wastewater) and cattle farming.
Use of agro-chemicals in large quantities.
Solid and liquid wastes.
No adequate sanitation systems; problems with
latrines as well as people that wash and bath in
the river.
Application and follow-up of the laws is lacking.
Lack of formal organisation among the actors; as
well as a common focus.
No adequate management; neither control of
management and use of soils and waters.
Lack of training of the population and the
producers.
Lack of economic resources and training for the
producers in order for them to be able to
conserve.
Lack of training of the CAPS and the CAPS are
not legalised.
Lack of coordination and communication between
the CAPS and the communities.
No communal feeling within the communities;
many differences within the communities.
Lack of economic resources in the communities.

Stated by
CAPS (2x), Farmer, ASOCAFEMAT, Consultants
MAGFOR, MARENA, FUDEMAT,
DIMGARENA, Farmer
DIMGARENA, SNV, FUDEMAT, MARENA,
ASOCAFEMAT
DIMGARENA, SNV, FUDEMAT, MARENA,
MAGFOR
UNAN
DIMGARENA
DIMGARENA, Farmer, AMAT, Consultants,
CAPS (2x)
DIMGARENA, CAPS
DIMGARENA, SNV, UNAN, CAPS, Farmer (2x),
MINSA, AMAT, ASOCAFEMAT
UNAN, Farmer, MINSA, SNV
SNV

# stated
5
5
5
5
1
1
6
2
9
4
1

DIMGARENA, CAPS (3x)

4

MINSA, INAFOR

2

INTA

1

AMAT, Consultants

2

MINSA, INAFOR

2

INAFOR

1

DIMGARENA

1

DIMGARENA

1

DIMGARENA, CAPS

2

CAPS

1

Table 2: Main problem definition.

4.1.2 Current water management activities concerning the San Francisco sub-watershed
As outlined in chapter 3, in the San Francisco sub-watershed some farms have reforested plots either
because the coffee buyers demand it or through the POSAF project. Producer associations (like
ASOCAFEMAT) mostly focus on production benefits and are not dealing with environmental issues
that much. Exceptions are UNICAFE which executed a part of POSAF, and organisations like
CECOCAFEN COOPERATIVAS which work according to fair trade norms. INTA has shattered
activities with a few communities which include some information on protection and conservation of
the environment. The CAPS in communities do very little concerning environmental management yet.
The APT-APS programme (DIMGARENA) has a water and sanitation project working within three
communities as well as the San Martín neighbourhood. Additionally the programme works with
treatment of ‘aguas mieles’ at one or two farms. The POSAF project in the area which terminated at
the end of 2007 was coordinated by MARENA. This same ministry is supposed to monitor water
quality and quantity but at the time of research was only able to inform projects. It is doubtful whether
they will have the capacity to deal with field activities due to a shortage of personnel. MINSA visits
the area to do measurements on bacteriological water quality at farms close to the water sources and
advises the people on sanitary hygiene. In general, ministries and local government remain fairly
bureaucratic institutions which rather promote projects than deal with conflicts to enforce norms.
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4.1.3 Missing links and necessary actions
This paragraph summarises answers given by the interviewed persons on the question what is missing
in the San Francisco sub-watershed and what is necessary to solve the problem situation in the area.
Different actors are not united according to SNV and activities are scattered according to the
consultants as well as DIMGARENA. All three think that a leader is missing to coordinate the
institutions. DIMGARENA is mentioned as a potential leader. The initiative to train and educate the
CAPS as well as to organise stakeholders has to be taken. INTA, MAGFOR, MARENA and CATIE
already talk about a watershed committee. MAGFOR further says that a holistic view and an
agreement on a focal point are needed. MARENA as well as AMAT mention that a study and a
database of what exists at the moment, for example a complete inventory of all producers, is absent.
They further indicate that this study should be followed by a management plan and a list of actions to
be taken. Maximal intensity of the municipality and other institutions that deal with the conservation
of the watershed is necessary. MINSA states that a better integration and enforcement of the
‘Comisión Ambiental’ (paragraph 3.4.6) is essential, so that the existing organisations within the
municipality know from each other what they do and where they intervene. Better intervention of the
‘competent institutions’ is crucial according to this same ministry. Furthermore organisation at the
community level and extension services to the producers and water users are mentioned.
It is indicated by DIMGARENA and ASOCAFEMAT that people are not really involved in executing
projects and the existing ‘Plan de Ordenamiento y Manejo de la Subcuenca del Río San Francisco’
(UNA, 2005). If people do not see benefits or results, they will not be motivated and remain passive or
lose trust in the government. Legal recognition of agreements made during this programme is
mentioned by the CAPS and DIMGARENA as a prerequisite to establish trust and to ensure future
activities and results; formal contracts should be made.
Several actors appear to me as poorly informed about problems in the area and the APT-APS
programme and its activities. Farmers, CAPS within the communities and UNAN do not have a lot of
environmental conscience and have trouble indicating what is lacking and/or what is necessary to
solve the problem situation. Stakeholders neither seem to have a lot of information on the activities
and potential knowledge of other stakeholders and thus remain fairly within their own view. It is
remarkable how interviewed people like the employee of FUDEMAT think that what is needed is
more soil conservation and maintenance projects. MAGFOR at the same time thinks that a bigger
information campaign – focussing on the larger farmers with most impact – is missing in the area.
INAFOR at last thinks that reforestation should be promoted in the watershed and there is a need for
forest protection against bush fires and stealing of fire wood.
Some interviewed also shift blame towards other stakeholders. For example a cattle farmer,
FUDEMAT as well as MARENA indicate that coffee farmers fail to realise treatment systems for
‘aguas mieles’. Just like a coffee farmer thinks regulation on soil coverage is absent and services for
people in the communities who cut trees for fire wood is missing. According to this same farmer,
MAGFOR should inform them about these topics. FUDEMAT and INTA both state that the law needs
to be applied in the field by respectively MARENA (on the disposal of ‘aguas mieles’) and the
municipality (coordination of stakeholders in the sub-watershed). Finally a coffee farmer thinks that
the area around water springs should be delimited by INAFOR. Farmers should then be financially
compensated for the public use of it. Thus what is missing and necessary to solve the problem
according to those interviewed, is something that is not directly their responsibility. This aspect is
further discussed in paragraph 4.5.
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4.2

Relations

4.2.1 Existing and absent relations
During interviews people were asked with whom they maintained relations concerning water
management activities in the sub-watershed. This not only helped to complete the stakeholder
identification but also illustrates already existing connections and highlights those absent (figure 17).
Consultants in the Netherlands are only in touch with DIMGARENA. They rely on the information
that the two employees working for the APT-APS programme send them, and on information from
Dutch students. Missions take place about once a year during which also SNV and AMAT were
approached on the IWRM project. MINSA, MARENA and UNAN are mentioned as important
contacts; however the last two indicate that they have not heard from the project since other students
were there about two years ago.
DIMGARENA maintains (irregular) contact with a wide variety of actors in and around the watershed.
It is not always clear if this is concerning watershed management activities since DIMGARENA is
involved in many other activities as well. What becomes clear though, is that mostly contact occurs
only in case of problems.
MARENA only is informed by ministries or the municipality in case of contamination, change of land
use or forest clearing. No direct contact exists with the population. The ministry wishes to be informed
by the APT-APS programme and indicates that inter-institutional coordination on water management
of the sub-watershed has to start.
MAGFOR points out that contact with the financers of the APT-APS programme would be necessary
to improve management. Also communities and young people related to UNAN for example should be
involved. The ministry further says to have direct contact with AMAT, MINSA, MARENA and the
municipality concerning water management of the sub-watershed. However AMAT does not mention
this contact and MINSA states that contact is only sporadic in case of complaints, deterioration or
contamination of the water source. The ministry of health furthermore indicates that contact with the
municipality as the maximum authority in the watershed is necessary. Additionally they declare to be
interested in cooperating with all institutions and organisations that are working in the sub-watershed.
Interviewed farmers only know FUDEMAT and the municipality to be working in their area. They
indicate that the municipality should organise relations with them and possibly MAGFOR or INAFOR
concerning water management activities. Surprisingly none of the farmers refers to producer
associations to represent their interests.
CAPS in San Martín and San José know MINSA since they pass by about every month to do the
measurements. INTA works in the community of San José and El Ocote. CAPS San Francisco does
not have any contacts with MINSA or INTA, but thinks these contacts would be important. They also
want to work with the upstream community of San José. Still the CAPS generally do not have much
idea about the activities of other CAPS. All the CAPS personally know employees of DIMGARENA
who pass by their communities from time to time.
INTA indicates to have very little contact with the communities compared to the other sub-watershed
of the CATIE project where contact is more frequent and more relations exist. According to INTA, the
municipality should organise all actors present in the area.
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Figure 17: Schematic representation of relations.
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INAFOR, ASOCAFEMAT, AMAT, FUDEMAT and UNAN have no direct contacts concerning water
management activities in the watershed. INAFOR thinks that they can help to improve management,
by applying forestry laws, providing extension services through workshops and providing technical
assistance. This could possibly be done in cooperation with INTA. ASOCAFEMAT wants the
municipality to take the initiative to approach them and promote the work to be done. AMAT wants
relations with ‘capable institutions’; according to them these are MINSA, MARENA, INAFOR,
MAGFOR and the municipality. FUDEMAT indicates that relations among the scattered soil
conservation projects in the sub-watershed are needed. Meetings between DIMGARENA and UNAN
started again in the period I was in Matagalpa.
4.2.2 Opinions on stakeholders
The municipality is considered to be a good institution for a coordinating and organising task. This is
stated by SNV, consultants, ASOCAFEMAT, farmers, AMAT, INTA, CAPS and DIMGARENA.
MAGFOR even expresses: “it is as if at the institutional level we do not see each other, all the
activities are done separately” (interview 11.10.07). At the institutional level people only get together
in case of problems, like during the coffee harvest season when the ‘aguas mieles’ cause a lot of
contamination again. The municipality is thought of as a good potential coordinator since they have
worked in the sub-watershed already for many years. Sometimes every environmental conservation
activity that is actually executed is already considered positive though (mentioned by INAFOR,
MARENA, and INTA). AMAT brings up that the municipality could focus more on the future
interests. Most actors currently only work with watersheds of present interest like the Molino Norte
sub-watershed and seem to forget about future needs (interview 16.10.07).
The ministries are thought of as being ‘too far from the problems’ (stated by the consultants, AMAT,
DIMGARENA and a big farmer). Especially MARENA is not able to fulfil their tasks because of the
capacity problem. Furthermore, DIMGARENA thinks the willingness of ministries to be involved is
mostly as long as projects are there to pay. When the former project PCM terminated, ministries were
suddenly busy with other tasks like the national programme ‘hambre cero’. Therefore nobody showed
up to think about the continuance of project activities. As long as the national government does not
recognize that local ministries spend certain time and energy for the municipalities, this relation is not
sustainable according to DIMGARENA. They are suspicious about more stakeholders. SNV is thought
of as an NGO with a lot of highly educated people who possess a lot of methodologies, however being
unable to transfer all the technological knowledge they have to the people that have to execute it or
work with it. INTA too is considered as a research institute which should thus focus on agricultural
research instead of intervening in the field. Their activities are scattered and incoherent.
DIMGARENA thinks they should rather present their research findings to institutions that execute
activities and have the overview in the field.
FUDEMAT which worked in the area for quite some years has no idea on the activities and results of
others. It is remarkable how the organisation thinks that a large part of the farmers will take over the
knowledge brought by the POSAF project. At the same time farmers state that planting activities did
not include benefits for them and the project was just a ‘lost investment’. One farmer even says the
only good thing is that he might be able to harvest some wood in a couple of years when trees are fully
grown. Farmers never had to pay a share in this project (interview 02.10.07 and interviews 10.10.07)
which might explain partly their attitude, just like in the case of the communities described further
below. It seems that they were also badly informed about the importance of the project, investments
needed in the future and (indirect) benefits for their farms.
Farmers think that institutions are only interested in – and care about – environmental aspects. They
feel as if the government neither informs them about management of the sub-watershed (further below
is described how people in the communities also talk about this feeling). Interviewed farmers
recognise a big variety in attitudes of farmers. Most of them do not care about the environment now
(interview 10.10.07). However some opinions are changing since farmers also experience a changing
climate; there is less water on their farms and there are fewer rains. At the same time farmers refer to
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the government to initiate farmers’ organisation, in order to contribute to management of the subwatershed. Farmers as well as the CAPS San Martín indicate that they will only organise themselves
and work with a group that is not politically coloured. Unstable committees which could get you
involved in disputes over political issues that are sensitive at the moment are feared.
Different CAPS are thought of as weak counterparts without a lot of experience (stated by MAGFOR,
DIMGARENA, SNV, and MARENA). Without substantial training they will not have the strength to
command things of the institutions, which means they will only meet each other in case of degradation
or contamination of the sources. Another student working with DIMGARENA in the drinking water
and sanitation project with the communities noticed there was a lack of trust people had as soon as the
word ‘Alcaldía’ (municipality) fell. He thought people of DIMGARENA did not speak the same type
of language as the people in the communities. For example they were summing up laws in which it is
stated what responsibilities of the CAPS are. This seemed to make the CAPS feel disrespected
(interview 21.09.07). An employee of DIMGARENA also mentions how people of the communities
have often been approached by several (foreign) NGOs in the past. He states this resulted in people
who got used to have experts coming by to help them and being ordered what to do all the time.
Nowadays they are used to getting help; they have a passive attitude and claim to have no money to
invest (interview 26.09.07 and stated by DIMGARENA during field visit 20.09.07). It is difficult to
get them to indicate priorities and initiate activities. They are not used to pay for a part of the
investments needed in order to cover for organisational costs of the CAPS neither maintain
constructions like latrines, which can be found in deteriorated state all over the area. Most of the
CAPS still think the municipality or the project should come and inform them, to realise new
constructions or help them convincing people to pay. According to for example MAGFOR and
DIMGARENA, a good participation within communities is a prerequisite for the institutions to be able
to address all of the population through means of the CAPS. Development of the CAPS in the subwatershed in which the CATIE project is working is often taken as an example. In this sub-watershed
these CAPS realised an even better organised participation within the community than with the
project.
The opinion on AMAT is generally quite negative. A lot of stakeholders think AMAT needs to finance
(a part of) the investment needed for management of the San Francisco sub-watershed, since they will
benefit most from an improved water quality and quantity. A majority of the enquired stakeholders
also think AMAT is not interested in doing investments. However an employee of AMAT says they
are interested and have potential to invest in the sub-watershed as long as other actors are organised
and take their responsibility as well. More on the role of AMAT is discussed in paragraph 4.4.

4.3

Defining the IWRM concept

Three of the CAPS as well as the interviewed farmers and INAFOR have never heard of or have no
idea on the definition of the concept of IWRM. ASOCAFEMAT thinks it means all stakeholders
should work together. The consultants also mention managing water in the broad sense means
involving all parties. They further indicate that IWRM also means to avoid thinking in sectors; thus
including surface water, ground water and land use issues. Similarly SNV mentions that management
of hydrological resources contains very extended topics; drinking water and sanitation, productivity of
water, water use in the area, exploitation of water, water for production of coffee and grains, treatment
of ‘aguas mieles’, environmental protection, etc. Therefore SNV and also consultants, MARENA and
DIMGARENA think it should be defined what every actor is going to do. Institutions need to unite to
get an agreed clear idea on the problem and subsequently decide on everybody’s ‘action-list’. Clear
tasks and responsibilities are necessary to get sufficient water quality and quantity in the end.
Activities and topics need to be more integrated through this method. DIMGARENA as well as the
consultants share the opinion that it is desired to measure water flows and quality. Monitoring these
can indicate negative impacts on the environment at certain locations within the sub-watershed.
Provided data will facilitate decisions on sustainable use, a management plan based on these indicators
of ‘quantity- and quality-bottlenecks’ will be the next step (interview 18.01.08).
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An employee of AMAT proposes a different point of view when uniting the powers of all of the actors
in the watershed. She thinks IWRM means acknowledging producers and communities in the subwatershed as principle actors, since they live there and they know best what is going on there. Thus
what is needed is information for - and training of - these actors. Just like MAGFOR thinks that the
knowledge in the area needs to be increased through improved aid that informs the communities more,
since they are part of the hydrological cycle. Attention and appropriation of the civil society is
included in a more holistic focus on IWRM. At last, the student working at DIMGARENA specifies
the most important aspect of IWRM are communication channels between the different actors; a
structure for consultation and meetings in which everybody tries to think with one another and
tolerates and allows benefits of each other.
FUDEMAT further uses this aspect of shared benefit by defining IWRM as “soil conservation while at
the same time realizing production (economical benefits) for the farmers and communities which in
the end will result in forest cover which increases water quality and water quantity” (interview
02.10.07).
UNAN and INTA both tend to stay within their research domain when defining IWRM. They speak of
reducing consumption, contamination and degradation of water and soils through studying
environmental conservation techniques that can be applied in areas where the inhabitants cultivate
crops or keep cattle.
When asked how IWRM will help to solve problems in the area, often participation and activation of
local communities is mentioned in order to transfer the management to community level. This relates
to remarks that people will have to see benefits of being involved; for example clean and more water
means better and healthier environments. Fewer diseases will occur because of improvement of public
health and hygiene. Instructions and education, information exchange with locals, improved
knowledge, sense of ownership, and improved organisation will all result in access to benefits of the
project. In addition, not just a single group will profit since different people will be involved. In the
long run consensus can be created and finally development is possible. Another often heard answer is
that there is no other option than the IWRM method, it is used everywhere in the world now and is the
most indicated approach.

4.4

The future

Employees at DIMGARENA are also working with another project called ‘Proyecto de
Fortalecimiento de las Capacidades Institucionales para la Implementación del Mecanismo de Pagos
por Servicios Ambientales (PSA) en la Sub-cuenca Molino Norte y Río Jiguina’. This implies working
at twenty farms in total in these two sub-watersheds. The objective is planning of hydrological
resources (protection of the water springs) and at the same time improve production on the farms.
Farmers get compensation for managing their farmland and conserving for example forests. So far this
is financed out of project money. In the future 1-2% will be paid by the municipality and AMAT will
be requested to contribute 5% of the costs. Remaining costs will be covered by fines for environmental
offences. Farmers are selected; those which commit offences themselves can never apply for
compensation. Water quantity and quality is measured by DIMGARENA at certain points before and
after farms. In this way they control if farms are to receive the financial compensation or not. Plans
exist to expand the project and the PSA-concept to the San Francisco sub-watershed as well.
AMAT says that these 5% of the total environmental costs can be used for environmental investments
all over the municipality. Even if they want it to be invested in the upstream sub-watersheds, the
‘Comisión Ambiental’ might decide differently. Another complication is the fact that if AMAT gets
permission from INAA to raise tariffs, these new tariffs can not be changed for another period of five
years at least. So far there are no rules where to spend this money. It might be used first to cover costs
of unexpected changing conditions like for example an increase in the electricity use, costs of petrol,
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salary increases, problems with the expensive sanitary system or the need to repair damage of flooding
like happened this season.
AMAT is currently doing a study on tariffs and a development plan for the next 15 years. Effects of
population growth are taken into account as well as the aim to increase the coverage of drinking water
connections from 78% at the moment to 98% of the urban population within five years. The San
Francisco sub-watershed is not taken into account yet, given that the river does not provide enough
water. The new intake is designed for an amount of 25 l/s in the dry season. Firstly, AMAT will study
how much water they can subtract from the Molino Norte river and the Sébaco well in the rainy
season. To depend less on the Sébaco well, they want to increase the capacity of the treatment plant
situated at the end of the Molino Norte river. Secondly, the investment needed for this treatment plant
will be calculated. Taking into account they will use the plant for about six months a year, it has to be
seen if more water needs to be pumped up or more sources have to be used. AMAT wants to reduce
the number of pumping stations within Matagalpa to one; named Las Tegas. It is still possible to treat
more water in this plant. Currently it provides the total centre of Matagalpa already; however the total
capacity is not reached yet. Connections to this treatment plant thus have priority.
Investments to increase capacity of the other treatment plant for potential use of the San Francisco
river depend on environmental management investments. Potentially positive results might be visible
approximately five years from now. Employees of DIMGARENA declare that AMAT will need to
reconstruct the whole pipe system to be able to supply more houses from this source. Currently the
network is designed to distribute a bit more than 50% of the drinking water from the Sébaco well,
which originates from other pumping stations. Summarising; it is everything but sure that AMAT will
invest their part of the environmental compensation costs. Even if current plans to change the
agreements made, and make AMAT pay 5% of the relative costs of water they will use instead of 5%
of the total costs, still it is not sure if in about five years or later they will actually increase the capacity
of the treatment plant and reconstruct the whole network around it.
4.5

Opportunities and pitfalls

This paragraph will be structured
following a meeting with the majority of
the interviewed stakeholders, held at the
end of my stay in Matagalpa (figure 18).
Although everybody was personally
approached with an official invitation,
not everybody showed up. The three
ministries MARENA, MAGFOR and
MINSA were missing, as well as a
representative of the private sector like
ASOCAFEMAT. The meeting was held
in the DIMGARENA office, starting
with a presentation of my activities
during my research and followed by
four discussion points for which I had
not found a clear answer yet. The Figure 18: Meeting with interviewed stakeholders 08.11.07.
discussion on each point is described
below.
4.5.1 Organisation and coordination
It is not clear who should coordinate activities of several stakeholders in this sub-watershed and
organise steps to be taken.
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AMAT:
DIMGARENA:

DIMGARENA:
CATIE:

UNAN:
DIMGARENA:

AMAT:
DIMGARENA:

CAPS San José:

AMAT:

It should be an institution.
DIMGARENA wants to do this, instruct the start of organising the CAPS and
the ‘Associaciones de Pobladores’. We have to take the water law as a guide
line and alter an ‘equipo técnico’ (technical team).
Everybody should now indicate what his or her value will be.
One of the biggest problems will be how to involve the private sector, they are
not here now. We experienced how difficult this is in the sub-watershed where
the CATIE project is working.
There are many activities in the sub-watershed, a lot of money is involved but
the results are minimal.
It is important that everybody is committed. We have experience with the
participatory approach. Now the important ministries are not present at this
meeting, so we should organise another meeting with these ministries and the
private sector. We invited ASOCAFEMAT and the ministries and even
phoned them again this morning, but they just do not show up.
It is not well defined which ministry does what. If this is not well organised, it
will only demotivate actors.
I believe in a clear objective of this committee for the development of the
programme; there will be a poverty situation in the communities. Therefore
everybody should do his work; MAGFOR should take care of the change of
land use, but on the other hand the PGR does not clearly identify how the law
works, and at the same time we have to reach the private sector. Therefore we
should organise ourselves.
At the top level there is a big head (institutions) but there is nothing
underneath. There is nothing done with decisions made. There should be more
activity between institutions and the field level. Therefore the ministry of
education is important, to reach the kids in the area as well. The private sector
should also be organised, they are big polluters. The conscience of the
population is important; we should educate our people about pollution.
Because now nobody acts when there is contamination around the water
springs. So producers and representatives of the communities should be
involved, if not they are not informed about decisions that are taken.
PGR is not here? That is necessary! It is not possible to tackle these problems
at the higher level without them.

We end this discussion with the conclusion that DIMGARENA will take responsibility to coordinate
and organise actors. It is positive that DIMGARENA is also indicated by most actors as a suitable
coordinator. A pitfall is the enforcement; participants indicate this could well be one of the many
promises of the director of DIMGARENA that he can not realise. Furthermore, as mentioned earlier,
stakeholders might lose interest after the project is terminated.
4.5.2 Areas around the water sources
The second discussion deals with responsibility of protection and sustainable development of areas
around water sources (springs). At the moment several stakeholders are held responsible; farmers who
own the land on which springs originate, MARENA who is responsible for natural resources or maybe
the CAPS who should protect the environment around their water sources.
CAPS San José:
UNAN:
DIMGARENA:

It should be made a protected area of the municipality, with a much more
intensive reforestation of these zones.
The problem is the enforcement though; the ‘ordenanza’ (regulation/bylaw)
that we have now is not enough.
We will call the ministries about this to see what happens with it. However the
committees and workshops that have dealt with the establishment of this
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‘ordenanza’ were already a long time ago. Like CAPS San José says; it should
reach the communities now.
INAFOR:
The expansion of the agricultural frontier is an important theme here. The
PGR should take care of this, or MAGFOR.
DIMGARENA:
Yes, MAGFOR should do this.
INTA:
We are all bureaucratic institutions. It comes down to people sitting down here
to do it. It will only work if we compromise ourselves. Otherwise, there is no
action. A committee written down on paper does not help for anything. It
comes down to people that motivate.
UNAN:
We plan thousands of activities, but execute nothing.
DIMGARENA:
INTA has to indicate what they will do then, UNAN already committed to the
programme. With the CAPS present here we are already engaged in activities.
What are the others going to do?
AMAT:
So it is necessary to establish activities and results. Because a lot has been said
but it is not decided upon who does what. We should also measure results;
indicators are needed to register what you are going to do and what you have
accomplished.
DIMGARENA:
Everybody should put his or her proposal on the table with one objective on
which they can and will focus.
INTA:
That is problematic, we can do a thousand things, but we should agree on the
main problem before we can indicate what we can do about it.
UNAN:
Therefore we should uncover the knowledge we possess.
INTA/DIMGARENA: So we should organise a reunion among us to work on this topic.
AMAT:
It should be coordinated with PSA, because there are activities in many areas
(other sub-watersheds).
The discussion ends with a short presentation on the PSA project by the involved employee of
DIMGARENA. Once again it is hard to maintain focus on one discussion point. Also it is noteworthy
how institutions that are not present at the meeting are repeatedly blamed for why things can not work;
responsibility for failure is easily shifted towards them. Nobody seems to take initiative to make an
offer of what they can do in the sub-watershed; most remain passive to see if anybody else is going to
contribute something first.
4.5.3 Responsibility to execute, control, monitor and enforce the laws
The third discussion point deals with responsibility to execute, monitor and enforce laws on three
topics;
1. ‘Diminish agricultural contamination by ‘aguas mieles’ and cattle farming, as well as use of
agro-chemicals’. Several actors are responsible for this; farmers themselves, MINSA,
MARENA or the municipality. In practice this implies that nobody takes full responsibility to
act against it.
2. ‘Change of land use and land use according to potential capacity of soils’. Controlling this is a
shared responsibility of MAGFOR, MARENA as well as the municipality.
3. ‘Reforestation and moderation of environmental impacts on the farms and in the
communities’. INAFOR does not work in the area (yet), MARENA-POSAF terminates this
year and the CAPS are not well prepared to deal with issues of deforestation and extraction of
fire wood around their communities.
This discussion proves to be difficult. UNAN indicates that it is similar to the last discussion, which
implies that first roles of every actor have to be clear in order to say something about it. AMAT
continues with bringing up the role of the ‘Comisión Ambiental’ and their function in all this.
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4.5.4 Compensation mechanisms and follow-up
The goal of this discussion point is to clarify the role of AMAT and PSA in management of the subwatershed. The discussion is meant to think of how to obtain mutual benefit for stakeholders involved
in water management. There is a silence at first, after which an employee of DIMGARENA starts
about the current PSA project again and AMAT explains extensively its position as described in
paragraph 4.4 of this chapter. The employee of DIMARENA emphasises that the whole process of
identifying where and how to use money from the PSA for management of the sub-watershed still is to
be studied.
The meeting ends with the arrangement of a date for the next meeting. It is noteworthy that it is
stressed a few times how important it is that all institutions will be present during this meeting.
Authorised personnel are needed to be able to establish, confirm and sign for a committee (‘equipo
técnico’). Farmers, farmer associations and the CAPS are suddenly not mentioned anymore as a
wanted partner in these discussions.
A pitfall for sustainable financial management of the San Francisco sub-watershed is the financial
situation of the CAPS and the fact that there seems to be little attention to train them on this topic.
Simultaneously, during the interviews all of the CAPS have indicated it to be a main concern for
executing managing activities. An opportunity to be highlighted here is the (financial) share the
municipality has in this programme; considered as a permanent actor by a majority of stakeholders.
This makes the programme not totally dependent on foreign aid unlike earlier projects from foreign
NGOs. This is considered to be a good prospective for the long term. The role of the PSA is still in an
early stage but receives a lot of attention by many actors, making it a potential opportunity for
continuing activities on the long term.

4.6

Synopsis

In this chapter, I analysed perceptions various stakeholders have concerning the main problem in the
San Francisco sub-watershed as well as concerning other actors and their activities related to water
management.
According to Pahl-Wostl (2007) water managers and stakeholders need to build up shared problem
perception and the ability to communicate about different points of view in a group of actors
(paragraph 1.2.1.2). Interview results show that this is not yet the case in the San Francisco subwatershed, neither do stakeholders agree on possible solutions or what is most needed to solve these
problems. Actors even shift blame and responsibility towards other stakeholders; this illustrates the
tendency towards distributive negotiation, which is undesirable when searching for sustainable
solutions that are acceptable for all interdependent parties involved (paragraph 1.2.1.2). Distributive
negotiations implies that actors rather keep silent about their motives and interests. They enter into
negotiations with the idea to get at least a share they have in mind. Communication and negotiation
between stakeholders seem minimal to me and mutual dependencies still need to be recognised.
Stakeholders usually have few relations with others considering water management activities (figure
17) and opinions on other stakeholders show they are not very concerned about the consequences of
possible solutions for other involved actors. Since relations and information exchange is lacking,
actors do not learn to see themselves from each other’s perspective. This reappears when stakeholders
tend to remain in their own domain while defining the IWRM concept. A broadly based understanding
of people’s wants, and needs, but also their abilities and constraints imposed by working with a finite
resource, is yet absent. Opportunities and pitfalls for future development illustrate avoidance of
uncertainty through selection of information (system understanding through mainly monitoring data)
or ignorance of information (remarks that formal agreements do not merely lead to action) and
formalised communication (scheduling meetings to form an official ‘equipo técnico’ with institutions).
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What I conclude from this analysis is that IWRM in this case is not adaptive and probably yet not
suitable to lead towards solving complex problems. This leads to a reflection on two particular aspects
of adaptive management theory. In addition I suggest some ideas from theories on IWRM and
management of complex systems that might help to improve the situation in the San Francisco subwatershed in the future.
This analysis shows that in this particular context also adaptive management theory represents an
idealised image of practice. It is probably impossible to get every stakeholder to agree on a common
problem definition. Where there is a focus on reaching agreement, multistakeholder negotiations
pressure participants to gloss over dissenting views, whether of the weak or the powerful (Doherty and
de Geus (1996); Rescher (1993) in Edmunds and Wollenberg, 2002). Consensus then masks multiple
interests which are left unstated or bargained away. I think that recognising and accepting different
problem perceptions and management objectives of stakeholders in the San Francisco sub-watershed
adds to a better understanding of actors’ incentives to participate in IWRM, rather than hinders the
negotiation process. Termeer and Koppenjan (1997) state that actors can cooperate without shared
perceptions or consensus on common goals; efforts for common goals prevent the variety of actors
from accomplishing their objectives which in turn might discourage them from investing their
resources in joint action. Confrontation with other perceptions can be an opportunity for change on the
condition that actors are willing to reflect on their own perceptions. However, actors engage in
interactions depending on perceptions they posses; groups of actors are formed, characterised by
matching interaction patterns and shared perceptions (Termeer and Koppenjan, 1997). In this case, a
programme like APT-APS can intervene to assure that actors of all kind are heard and to think of
benefits for groups of stakeholders that makes it profitable for them to engage in IWRM. Klijn and
Teisman (1997) elaborate on how to manage complex policy processes in networks. The absence of a
central steering point combined with the fact that actors operate strategically according to their own
goals and perceptions, provides for management of interactions. Interaction in networks often takes
place between a changing configuration of actors, and therefore linking activities have to be organised
(Klijn and Teisman, 1997). The APT-APS programme should thus manage interactions between
stakeholders which are affected by changing circumstances because of IWRM. This management
involves facilitating negotiations on different perceptions as well as ensuring linkages between
particular groups of stakeholders. Linkages are essential for information exchange as well as to resolve
conflicts; linkages make possible that the system will adapt to induced changes by the APT-APS
programme.
A second aspect of the idealised image of adaptive management is that in theory it is suggested that
power positions and hierarchical structures can be omitted through these linkages. As this analysis
demonstrates for example, big farmers with relatively more power than communities are actors not
acting as an accomplice. Most likely a governmental institution like DIMGARENA or the APT-APS
programme would have to find ways to attract those farmers in IWRM. As already mentioned before,
financial compensation drives farmers to conduct environmental management activities like
reforestation of their farmland and the construction of sanitary facilities for seasonal labourers.
Another possibility becomes clear from the experiences of FUDEMAT; to raise awareness among
farmers about the positive effects of water harvesting and erosion control for sustainable production at
their farms in the long term. A last opportunity is to act through producer associations, which can
provide the services and benefits of a collaboration of farmers activities and harvest processing in
return for environmental investments by farmers.
The production of several types of interpretations as described in this chapter allows observing and
acknowledging battlefields of knowledge and power wherein a multiplicity of actors engage in
struggles over meanings and practicalities of livelihoods, values and organizing processes (Arce and
Long, 2002). This will be elaborated in the next chapter.
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5.

Analysis of IWRM development

After identifying stakeholders and describing results obtained in interviews, it is now necessary to
analyse what these data reveal about dealing with complexity and policy. I use the theoretical
framework presented in chapter 1 to make sense of these field experiences. The previous two chapters
have outlined many ideas, interpretations and opinions. In this chapter, I will discuss why it is difficult
to achieve IWRM according to ideal principles (GWP (2000), GWP (2004) and Lankford and Cour,
2005) in this case.
IWRM is not a single idea; the meaning and significance of IWRM as a concept, as a policy and as a
practice is open to interpretation. As explained in paragraph 1.2.1.1, IWRM can be understood as a
‘boundary concept’ to be developed for bridging the gap between different perspectives (Cash et al.,
2003). The boundary concept allows different constituencies attaching different meanings or emphases
to the concept to interact with each other and negotiate the operationalisation of these different
meanings and their combinations (Mollinga, 2006). IWRM thus binds various stakeholders together
with a wide variety of backgrounds, disciplines, education, interests, norms, values and perceptions.
In my view, IWRM is thus a tool to encourage participation and cross-disciplinary expertise in water
management decision making. In Matagalpa, consultants, engineers, institutions, farmers and
community inhabitants are involved in water management activities concerning the San Francisco subwatershed. Through the ‘Improvement of Watershed Management in the San Francisco Watershed’
project within the APT-APS programme, these actors and activities are connected and information is
exchanged. IWRM is also a tool to distribute and decentralise water decision making. As discussed in
paragraph 2.3, probably more responsibility is assigned to DIMGARENA in order to coordinate water
management activities at the municipal level. Also CAPS are of increasing importance for transferring
local water management activities. A last aspect is IWRM as a tool for dealing with complexity, or
‘wicked’ problems. As stated in paragraph 1.2.1.1, the social and political complexity of wicked
problems relates to numerous participants or stakeholders in the problem, with a variety of
worldviews, political agendas, educational and professional backgrounds, programmatic
responsibilities, and cultural traditions. This is illustrated in the stakeholder analysis in chapter 3.
Wicked problems are also unstructured; causes and effects are extremely difficult to identify and
model (Weber and Khademian, 2008). This is pictured by divergent visions on the problem definition
and potential solutions in chapter 4. In this chapter I analyse if these three views on what IWRM
should be according to me, are achieved or achievable in the case of the San Francisco sub-watershed.
This chapter firstly elaborates positive developments I perceive according to my view on IWRM as
outlined in the conceptual framework in paragraph 1.2.1.2. Second, it highlights traditional water
management aspects, as visualised in the participation model in paragraph 1.2.1.2, that are noticed in
practice. Although IWRM theory is underpinned by the idea of community management of water
resources, in this chapter I analyse the influence of inequality among stakeholders in the San Francisco
sub-watershed and the power-laden process of the construction of their knowledge. Next, I examine
what this implies for the way in which uncertainties are tackled to solve complex problems within the
area. This leads to the consideration for applying the concept of adaptive management as a tool for
dealing with uncertainty in complex problem solving in this context.
5.1

IWRM in the San Francisco sub-watershed

Following the opportunities described in the last paragraph of the previous chapter, some positive
developments according to IWRM principles can be identified in the San Francisco sub-watershed.
First of all, IWRM has served the purpose of attracting attention of funders and politicians to the area.
Whereas the Molino Norte sub-watershed receives relatively more consideration since it currently
provides a source for drinking water for the city of Matagalpa, the San Francisco sub-watershed is
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hardly discussed upon. For example the ‘Comisión Ambiental’ (paragraph 3.4.6) hardly considers
future developments like the potential need of the San Francisco river. The focus of this commission at
present remains debating and deciding on current needs and activities (interview 16.10.07). The
‘Improvement of Watershed Management in the San Francisco Watershed’ project within the APTAPS programme might produce longer-term visions and potential benefits for the area as a result of
present awareness.
Secondly, water management activities that can contribute to IWRM are evolving in the sub-watershed
in the presence of the APT-APS programme. Field visits are arranged to meet CAPS, community
members and specific farms. In this manner communication structures on water management activities
between institutions, local communities and farmers are emerging. Although they can be improved,
already now first ideas, interests and concerns are being exchanged through these communication
channels. As mentioned in paragraph 4.5, trust in DIMGARENA as a permanent coordinating
institution is slowly being established.
Thirdly, upstream-downstream linkages are set up. The debate on sustainable development of drinking
water provision for the city of Matagalpa recognises the importance and need for improved watershed
management. Stakeholders are aware of effects of water management activities on upstream as well as
on downstream water users. Widespread agreement exists on the need for mutual development plans
that consider both sub-watershed interests as well as those of the city of Matagalpa. As described in
paragraph 1.2, coordinated development of upstream-downstream interests is one of the definitions the
GWP has indicated for integration in IWRM.
A fourth development is the interaction between existing knowledge, activities and future plans. As
already described in paragraph 4.5, the PSA project is planning to expand activities to the San
Francisco sub-watershed. This would imply an increase in monitoring activities at farms and a
potential source of financial compensation for environmental management. Combinations are possible
with farms and activities already included in the APT-APS programme now. Besides, contacts with
UNAN have been re-established to examine input of knowledge and assistance with field research.
These are examples of information and input exchange, which result from interest in continuance of
structural watershed management in the future. This might lead to an increased management
efficiency.
Mollinga (2006) describes how IWRM seems to be a promising candidate to function as a ‘boundary
concept’ in water policy formulation and implementation. A boundary concept is robust enough for
everybody to recognise it and at the same time it is suitable for attaching different meanings to it for
local actors to employ it. Also in this case, interest groups involved in water management activities
concerning the San Francisco sub-watershed actively call upon the idea of an integrated approach.
Since IWRM is a comprehensive, ambitious and all-embracing concept, most actors support it. This
makes the IWRM approach a binding concept; an opportunity and challenge for the integration debate.

5.2

Participation for water management

On the other hand, lets have a closer look at water management activities in practice. A participatory
workshop to work on the programme proposal was organised at the end of 2006. Among the
approximately forty participants there were representatives of local communities from the two subwatersheds included in the programme, farmers, water users and actors “interested in a more
integrated water resources management” (Mission report, 2006). As illustrated in the first box in figure
19, local representatives to be invited were selected first. This suggests that the participatory planning
process is or risks being controlled by decision makers of the programme; who should be a participant
was determined by the view of DIMGARENA and the APT-APS programme. What is more, it
allowed prioritising those participants (for example some big coffee farmers) that fit programme goals
and consultant expertise, automatically excluding those (smaller farmers and cattle farmers) which
may have an equally important stake.
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Following the scheme in this figure, next groups were
Select and invite local
formed to discuss about the main problems and identify
representatives
the relative weight of each problem. Lack of drinking
water and sanitation facilities was rated as a first priority.
Watershed management and territorial planning and
Formulate goals
finally agricultural and industrial wastewater were
respectively listed second and third in the priority ranking.
Protection of water springs was listed as a potential
Identify problems
solution for the watershed management problem. Already
during this stage of the workshop it was mentioned by
consultants that the second priority problem of watershed
management was difficult to address and maybe exceeded
List priorities
the capacity of the programme. Such a statement seems to
go against the objectives of NWB and water boards to
forge structural cooperation, establishment of relations and
trust. Improved watershed management is one way to
Establish opportunities
achieve that (interview 02.04.08). Improved watershed
and constraints
management could also help to reach maximum effect
from investments; providing the whole city of Matagalpa
with drinking water instead of only small villages. It thus
List of potential
solutions
remained interesting and important for programme
decision makers to maintain this aspect within the
programme proposal. AMAT indicated in a meeting that Figure 19: Schematic overview of
they could not use water from the San Francisco river participation in the workshop. Source:
Mission report 2006.
since it was too contaminated. According to this
information the project proposal, containing an IWRM
approach, was elaborated by consultants and DIMGARENA. At the start of the project in July 2007,
AMAT suddenly indicated that water quantity also needed to be increased in order use water from the
river for drinking water distribution. Consultants found themselves in a dilemma; no data existed on
actual water flows during the seasons and on water demands for the new intake. Finally, the water
quantity aspect was added to the project description. What becomes clear is how donor interests and
dominant parties heavily influence decisions made on a ‘participatory’ basis.
A participation framework enables programme activities to be perceived as a direct response to local
needs (Mosse, 2003). A next step for me to examine inequality among participants and the powerladen process of knowledge construction, would be to take a close look at how knowledge from
different participants is captured and integrated. As becomes clear at the end of chapter 4, some
visions of actors working directly in the field in the San Francisco sub-watershed go against theory as
explained by decision makers. Firstly, actors in the field approach the problem at stake from a
different angle. As described in paragraph 4.1.1, local actors think that people that form the social
context of a water system are the ones that need improved management instead of water or the
environmental system. This implies that interaction between system and context is not to be neglected
or reduced, but has to be used to create an optimum living environment; this will result in increasing
management complexity and introduce uncertainty (Lems and Valkman, 2004). On the other hand
decision makers prefer to stress the bio-physical aspects of water as the problem to be controlled and
afterwards, the social context has to be fit to the water system. This results in the choice for a water
quality and quantity monitoring approach to decide on watershed management actions. Different
visions appear also when defining the IWRM concept (paragraph 4.3). IWRM is broadly defined by
engineers as the interplay of surface water, ground water and land use issues. All parties should be
involved to manage these issues (fitting the context to water system issues). At the other hand, local
actors state that IWRM means acknowledging producers and communities in the area as a part of the
hydrological cycle. This definition also recognises the need for mutual benefits for both actors (social
context) as well as the water system and the surrounding environment. The approach chosen by the
APT-APS programme (management actions based on monitoring data) still relates to the ‘command
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and control’ approach that characterises traditional water management (paragraph 1.2.1.2). At present,
local views on water management approaches based on acknowledgement of rural inhabitants are not
taken into account.
Secondly, paragraph 4.5 illustrates the struggle of especially institutions with the organisational level
of the logframe on structured objectives and clear goals for monitoring. They have trouble agreeing on
problem definitions, clear goals and taking responsibility in formal commitments. Noteworthy are
comments made by INTA: “We are all bureaucratic institutions. It comes down to people sitting down
here to do it. It will only work if we compromise ourselves. Otherwise, there is no action. A committee
written down on paper does not help for anything. It comes down to people that motivate”. Also recall
observations made by CAPS San José: “At the top level there is a big head (institutions) but there is
nothing underneath, nothing is done with decisions made. There should be more activity between
institutions and the field level, […] now nobody acts when there is contamination around water
springs”. These remarks challenge the APT-APS programme theory that formal dedications on
responsibilities, task- and action-lists will lead to improved water quality and quantity in the San
Francisco sub-watershed. Again, the APT-APS programme does not take into account experiences
from actors that work in the field and therefore remains within traditional management where
decisions to be applied in the field are made at the institutional top-level.
A third divergent vision appears between project activities listed in paragraph 2.2 and results obtained
in interviews during field research. Consultants aim to ‘reinforce capacities of involved parties that
deal with sustainable integrated water management’. It appears that water managers of especially
DIMGARENA and maybe the drinking water company or MARENA are thought of as involved
parties (figure 8 in chapter 2) in need of capacity increase. Consultants state that “low educated people
are not the problem, there are enough people in the field. People with an overview and coordinating
tasks are needed most” (interview 18.01.08). Again it is shown in chapter 4 how local actors in the
Matagalpa region think that information provision and training of communities and CAPS as well as
organisation of farmers are more urgent. They state rural inhabitants need to be able to demand things
from institutions and become an equal participant in order to negotiate management transfer to their
level.
The findings suggest that participatory planning and distributed local knowledge in the development
of the IWRM project can easily be manipulated by external interests and the problem analyses of
outsiders (cf. Mosse, 2004). Consultants and DIMGARENA control the money flows of the APT-APS
programme. As seen in the participation model described in paragraph 1.2.1.2, there is a limited reach
in society; stakeholders are a selected group of participants that are involved in the problem at stake
and therefore ‘invited’ by the government (DIMGARENA) and the APT-APS programme to discuss
the problem. The three divergent visions mentioned above illustrate the limited view and attention on
how people actually behave and what relationships exist between them. Processes of different powerrelationships between decision makers and local actors influence negotiations and (future) actions. A
final limitation of the participation model is that it is hard to get rid of the illusion of central steering;
governments and foreign programmes still define the problem and the direction for a solution.
Although since the 1980’s critics on participatory development frameworks have emerged, arguing
that development discourses justify control and surveillance of people’s practices by powerful
institutions, often experts of various kinds are still contracted to carry out diagnostic studies and to
plan and implement remedial courses of action (Arce and Long, 2002). Powerful actors produce
interpretations into which others can be recruited for a period (Mosse and Lewis, 2006). Project
decisions can to a large extent be shaped according to their visions and perspectives on the problem
and involved actors. Interests of other actors can be translated into project realities; these actors will
evolve strategies for interaction with the project. Agendas of donors, scientists, foreign consultants and
local government officers shape so-called local choices. Every aspect can be interpreted as
contributing to participation for IWRM in the San Francisco sub-watershed.
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5.3

Integration: participation or centralisation?

Participatory management as described above is one of the policy ideas associated with the IWRM
consensus, which become ‘real’ when they are made part of water management practices in projects
(Mollinga, 2006). Interfacial processes will involve an attempt to bridge or integrate knowledge,
experience and opinion across scientific, societal and governance communities (Jeffrey, 2006).
Exchange and integration of information are key to building collaborative capacity in networks like
stakeholders related to watershed management. However, each set of participants does not bring
‘information’ to the network about the problem; rather, these participants know the problem and
perceive possible solutions through their engagement with the problem (Weber and Khademian,
2008). In this view, the application, use and development of information can not be seen separately
from participant’s knowledge.
Involving local knowledge is useful (Scott, 1998) since community inhabitants and farmers have a
direct stake in results through close observation, where other actors only transfer observations.
Furthermore locals build on precious historical knowledge, particular for their situation, and they are a
living local reference sharing ideas within the local context. At the same time local knowledge is
vulnerable since it is local, more open, contextual and not written (Scott, 1998). Edmunds and
Wollenberg (2002) describe how it is impossible to achieve a true levelling of the playing field and
explain how many approaches to these interfacial processes therefore mask abuses of power and social
inequities. Contradictory to assumptions made by these approaches, neutral conditions can not be
created since the nature of the problem definition and the interpretation of results will be biased by
political prejudices. In addition, the search for agreement will never cover all multiple interests. Also,
interfacial processes always happen in the context of other stakeholder strategies which might
influence participation. Furthermore not all stakeholders and their expressions of interests are
involved; they are selected. Finally, information is not shared openly since there is a value attached to
control over information and people’s privacy. Transfer of information across a network of
participants can occur through channels or relations that connect these participants. Yet key to any
combination of functions, policy areas, resources and concerns is the effective transfer, receipt and
integration of knowledge across participants in a network (Weber and Khademian, 2008).
As illustrated in figure 17 in chapter 4, knowledge in the network of stakeholders is centred at the
level of decision makers. Consultants and DIMGARENA become what Long (2001) defines as sociometric stars of a defined network of social ties, as well as the point of articulation with wider social
fields. It is assumed that the complex social-technical water situation can be known and understood at
all times in this central point; this relates to the participation model in chapter 1. These assumptions
are contradictory to the network model and IWRM concept which recognise distributed local
knowledge and decentralised practices. Inherent in relations and knowledge accounts between
development practitioners and their local partners in participatory projects, is the concept of power
(Long, 2001). What we see is the influence of so-called ‘epistemic communities’; networks of
individuals sharing core - often predominantly technically informed - beliefs about the subject area
(Keeley and Scoones (2003); Long, 2001). Engineers fill key positions in the ‘Improvement of
Watershed Management in the San Francisco Watershed’ project. Consultants and employees of
DIMGARENA can thus create negotiation processes and enrol important target individuals and
institutions which can help to shape the framing of problems and suggest appropriate courses of
action. Another policy idea associated with IWRM is the establishment of watershed committees;
assumed necessary for ‘integrated’ management of water resources (Mollinga, 2006). In paragraph 4.5
it is described how established institutions negotiate on the ‘equipo técnico’ to be formed for the San
Francisco sub-watershed. Consultants and DIMGARENA stress the need for formal commitments on
responsibilities in this watershed to be signed by these institutions. However, enforcement of
responsibilities and water laws remain problematic and local actors like different CAPS and farmers
are difficult to involve or are even excluded. Members of the CAPS are usually poor labourers that
have to work all day to ensure income. Moreover they live in remote areas and usually have no means
to travel to town regularly. The relatively powerless position and inexperience of rural inhabitants
further limits involvement in stakeholder negotiations. Farmers are unorganised and therefore difficult
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to approach or involve in negotiations. Furthermore, some big farmers are relatively powerful actors in
the sub-watershed. They are reluctant to invest in watershed management since they have nothing to
gain or even stand to lose; they are the ones that need to stop polluting the waters. The establishment
of a watershed committee or ‘equipo técnico’ will allow for existing technocratic water resources
agencies to continue their dominance in the water sector by re-inventing themselves as watershed level
organisations (Mollinga, 2006). Mosse (2004) denotes how development choices can be profoundly
shaped by the projects’ managerial regime and its organisational systems and procedures; logframes,
formal obligations, procedures for approval and targets. This will produce a convergence of activities
into a fixed set rather than diverse programmes responsive to differentiated and localised needs.

5.4

Dealing with uncertainty in complex problem solving

What do these development choices imply for the adoption of IWRM principles in the project? I will
analyse this through different types of uncertainty. The best known type is lack of knowledge due to
limited availability and variability in data (Pahl-Wostl et al. 2005). According to consultants and
DIMGARENA, measuring water quantity and quality in the San Francisco river following a
monitoring plan will help indicating locations for intervention and show why certain measures are
most suitable in order to reach project goals. In other words; data collection and analysis serves the
goal of constructing ultimate knowledge of the environment which in turn is aimed at reducing the
risks associated with particular courses of action. In this perspective, knowledge is seen as something
that can be objectively generated through scientific methods (cf. Röling, 1994). Models based on these
assumptions propose that action is to be preceded by rigorous data collection and analysis (Ford and
Ogilvie, 1996). Data support the establishment of facts about environmental realities (Keeley and
Scoones, 2003). Grendelman (2006) states, in his research on the IWMP, that water flow patterns and
water balances indicate quantities of water throughout the system at any given time. Water quality
issues like contamination loads and their evolution in the water system inform on the ecological
quality and state of the water resource. Furthermore, a future scenario analysis is useful in determining
the viability and effectiveness of a sustainable IWMP with different implementations. Scenarios make
visible the consequences of different choices for the same natural resource (Röling, 1994). Models
provide objective truth for decision makers. Information provided by the IWMP can facilitate the
negotiation process in IWRM, since it “prevents false statements about water quantity and quality
because the actual state and its change are quantified and known” (Grendelman, 2006). Also clarity in
information is considered important to successfully introduce an integrated management on the
available water resources. Leeuwis (2004), Pahl-Wostl (2007) and Jeffrey (2006) observe how many
natural scientists and other specialists (water companies, technical professionals in local governments)
have a tendency to reduce complex wholes to their basic constituent parts when confronted with a
problem to be tackled. By focussing on individual parts (in this case physical soil and water
characteristics and various stakeholders of influence on this environment) and the relationships
between the isolated variables, natural scientists assume they can understand the functioning of the
complex as a whole, which enables them to apply their knowledge. A complex problem situation is
often compressed into a defined problem description with simple cause-effect relationships (PahlWostl, 2007). However, while these perceptions might be internally coherent, they may not
correspond with the external environment; certain aspects of reality and/or new aspirations are ignored
(Röling (2002) in Leeuwis, 2004).
An equally important but less often acknowledged type of uncertainty is uncertainty in system
understanding, particularly socio-economic systems and human behaviour where more than one
possible interpretation exists for the same phenomenon (Pahl-Wostl et al. 2005). What is overlooked
in the IWMP case, is the relation between empirical findings and the social understanding of those
under investigation. Fischer (2003) clarifies how even when there is consensus about an action or a
statement, there will be conflicting assumptions about the causes of developments, the intentions of
interest groups and public officials, and the consequences of the specific event. It is thus not just what
can be observed that shapes public action and political support, but what must be assumed, supposed
or constructed. This can be explained using the relation between upstream farmers and the
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communities. If monitoring data will indicate severe pollution between on the one hand a stream close
to springs uphill and on the other hand the San Francisco river downhill, negotiations on measures to
be taken will probably start. Farmers, usually landowners of higher locations in the sub-watershed and
officially responsible for wastewater treatment before depositing water into rivers, have indicated that
they expect payments or compensation for delimiting areas around water springs (interviews
10.10.07). They also think institutions like INAFOR or the municipality should arrange this for them.
Farmers would have to be selected; there is no complete overview of famers, farming activities and
farmland, and not all farmers are organised in producer associations. ASOCAFEMAT has indicated
that involvement in environmental management is on the condition that cattle farmers will be involved
as well (paragraph 3.5.1). The latter is not taken into account in the APT-APS programme. What is
more, next to water treatment systems, also lack of adequate sanitation facilities for seasonal labourers
will be problematic concerning water quality. Farmers have stated not to have incentives for these
constructions, unless coffee buyers compensate for it with a higher coffee price (paragraph 3.1.1).
CAPS in downstream communities, which have no direct contact with the upstream farmers yet
concerning environmental protection, will have to deal with these aspects since they will be in charge
of protection of their water source. Next to this inexperience, they have a quite powerless position;
some are even literally dependent on neighbouring farmers for their daily water access (community
San Francisco, paragraph 3.2.1.2). Just like the water quality aspect, water quantity data will resolve in
similar situations. Unclear responsibilities in the law, trouble with enforcement of the law by the PGR,
insufficient human capacity at ministries and unorganised yet powerful big farmers are aspects that
hamper public action. In my opinion, the step from monitoring outcomes to action is thus not that
straightforward.
Berkes (2007) describes how scientists thus still seem to examine biophysical factors in relative
isolation from social factors; the irreducible nature of uncertainties in complex systems is generally
not appreciated. Also in this case as described above, engineers trained in data collection and analysis
seem uncomfortable with the social understanding of the water system. However, complex adaptive
systems are characterised by being composed of many interacting components and emergent
properties that can not be predicted by knowing the components alone (Pahl-Wostl and Sendzimir,
2005). Integration and new approaches to manage risks in the light of increasing uncertainties like
changing socio-economic boundary conditions require transformation processes in institutional
resource regimes and management style (Pahl-Wostl, 2007). Below, adaptive management as a tool
for dealing with these uncertainties in IWRM is discussed.
5.5

Adaptive management as a tool for complexity

Adaptive management is an approach to managing natural resources that addresses complexity and
uncertainties (Lankford, 2008).
Adaptive capacity refers to the ability of actors in the system to influence or manage resilience
(Berkes, 2007). In line with aspects of self-organisation, strengthening of community-based
management is key to effective response in order to reduce vulnerability to uncertainties. Building
cross-scale management capabilities or linkages are a condition for coupling of monitoring and
response at the level of decision making. Established networks (think of INTA activities within
communities or members of producer associations) are a third condition important for new structures
(APT-APS programme, DIMGARENA and maybe the to be established ‘equipo técnico’) to deal with
uncertainties. A final aspect is the rough definition of adaptive management as ‘learning-by-doing’. In
this case it would mean navigating away from current policy to base measurements to be taken on
monitoring data; rather learn from activities and measurements taken through observing monitored
data afterwards. An example is the attitude of the INTA employee who states that “inform and educate
people on the danger of in this case agro-chemical products, which products they should use and how
they can properly use these products, is much more important than check and control contamination of
these products” (interview 01.10.07).
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Adaptive management strategies are supposed to be robust under different possible future
developments, allow changing course based on new insights, help establish and sustain institutional
settings and technological systems that are flexible and error-tolerant and finally offer a framework for
transparent and fair learning and decision making processes (Pahl-Wostl et al., 2005). Contradictory to
the fixed set of activities as described at the end of paragraph 5.3, adaptive IWRM emphasises the
importance of the process nature of management without claiming that the process is an end in itself
but explicitly recognising that management strategies and even goals may have to be adapted during
the process (Pahl-Wostl and Sendzimir, 2005).
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6.

Discussion and reflection

Qualitative research methods allow for a much more context sensitive analysis of phenomena, but
inferences made are less verifiable than in quantitative approaches (Leeuwis, 2004). In addition,
diverse conceptual and theoretical approaches influence the study, description, interpretations and
analyses. The identification and explication of social constructs through an inquiry into ways objects
are seen through different mental structures or world views, how they are interpreted in different social
circumstances and understood during different historical periods, relies heavily on the interpretive or
hermeneutic methods of social inquiry (Fischer, 2003). During this research, I chose to use a certain
conceptual framework of my vision of what IWRM should be. Field results are subjective; described
through my vision of reality obtained in three months in Matagalpa. In another framework, another
time period, or different context results and conforming conclusions may differ.
Moreover, even if theories of change promise an integrative understanding, the model or
interpretational framework used to describe IWRM as a complex societal problem or a ‘boundary
concept’ (paragraph 1.2.1.1) influences how water managers and scientists seek to influence its future
(cf. Jeffrey, 2006). Both the multiple functions provided by water environments and the multiple
communities that receive them, change across space and time. Each community or stakeholder group
will have a preferred interpretative model for the system. This triggers some assumptions made in
adaptive management theories. Medema and Jeffrey (2005) as well as Berkes (2007) still attempt to
reduce the degree of uncertainties about dynamics of these complex systems where possible through
improved information and understanding of ecosystem functioning.
Another assumption mentioned in adaptive management theory by Pahl-Wostl et al. (2005) is that the
centralised and hierarchical governance style is a barrier that can be overcome in an adaptive regime
where governance is polycentric and stakeholder participation plays a major role. In addition, de Vos
and Wester (2005) think the issue is to create effective processes and procedures of learning and
reflexive decision making by engaged actors; groups have to be challenged to reframe their
perspectives. I argue that in this particular case this flexibility needed to come to adaptive management
is not so self-evident. In a context of an international development project with donors having natural
power, engineers in powerful positions and power relations between actors in the sub-watershed; being
open-minded, willing to learn and sharing agendas, information as well as power is impossible. Selforganising networks as in figure 5 are thus a kind of idealised picture neglecting these aspects and its
influence on the communication links.
The essence and purpose of cross-disciplinary cooperation is not to remove disciplinary boundaries
and become all ‘the same’, but rather to combine and make use of disciplinary expertise in a more
useful manner (Leeuwis, 2004). Cross-disciplinary and interactive processes however require process
management in order to evolve constructively and capture and integrate knowledge from different
disciplines. The nature of the science which informs IWRM development does not employ
‘professionally trained process facilitators flexible enough to allow for co-existence and bringing in of
dialects and foreign discourses’ (Leeuwis, 2004).
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7.

Conclusion and recommendations

The APT-APS programme can be considered as a complex societal problem, characterised by the
involvement of many actors with different backgrounds, interests, values and perceptions. A
stakeholder analysis reveals concerns people have towards water problems and environmental
management activities in the San Francisco sub-watershed. Furthermore the manner in which they
relate to other stakeholders as well as the IWRM approach suggested by the APT-APS programme,
give an indication what IWRM might look like in this area. With the exception of one or two farms,
most producers are reluctant to become involved in conservation measures on sloping uphill plots
unless they are rewarded in some way. Communities and CAPS members are involved through a
drinking water and sanitation project, however they appear to have little or no experience in
environmental issues and lack information or training for dealing with conflicts within communities or
with upstream farmers. Institutions, if capable, are present at the bureaucratic level but enforcement of
agreements is lacking. The drinking water company has yet little to contribute to watershed
management but is an important stakeholder to reach maximum benefit from donor investments. A last
group of identified stakeholders is probably not actively integrating and potential knowledge provided
by these actors is not communicated.
Interviewed stakeholders appear to lack a shared problem perception or agreement on possible
solutions. Relations concerning water management activities in the sub-watershed are minimal and
show a centralisation at the level of DIMGARENA. Moreover, contacts usually occur in case of
problems. A tendency towards distributive negotiation and avoidance of uncertainty can be
recognised. Combined with the lack of information exchange, a broadly based understanding of other
actors’ perspectives, abilities and constraints remains absent. This is also seen when people tend to
stay within their own domain while defining IWRM.
The IWRM approach used for the ‘Improvement of Watershed Management in the San Francisco
Watershed’ project brings about positive developments in the area. Firstly, attention is given to the
area considering long term visions and potential needs. Secondly, communication linkages that can be
improved are established due to programme activities. Thirdly, upstream-downstream interests such as
improved watershed management for drinking water provision in the city are recognised and
discussed. Fourthly, related water management activities that can potentially contribute to structural
watershed management are explored. IWRM as a boundary concept functions as a binding factor
which challenges a wide variety of actors. At the same time however, observed practices still appear to
be according to the participation model, in which participants are selected and power-relations receive
less or no attention. Distributed local knowledge in the development of the IWRM project can easily
be manipulated by external interests and outsiders’ analyses of the problems. Powerful actors produce
interpretations which to a large extent shape project decisions and other actors evolve strategies for
interaction of their interests with the project. ‘Epistemic communities’ arise; engineers centred at the
decision making level which share often technically informed assumptions. Focus lies on reducing
uncertainty through data collection. Uncertainties considering the understanding of socio-economic
systems and human behaviour where more than one possible interpretation exists for the same
phenomenon are less or not addressed. Changing socio-economic boundary conditions require
transformation processes in institutional resource regimes and management style that are usually
absent in the nature of science that informs on IWRM. Aspects of adaptive management in line with
the network model are indicated that address complexity and uncertainty issues. Firstly, strengthening
of community-based management to reduce vulnerability. Secondly, building cross-scale management
capabilities or linkages to enable coupling of monitoring and response at the level of decision making.
Thirdly, using established networks for new structures and finally using action for learning instead of
base action on always incomplete research. Although some of these last assumptions of learning in
adaptive management are not valid for the specific setting or context of this research, I still think that
combined with the acknowledgement of power-laden knowledge and relations it is a useful insight into
cross-disciplinary and interactive processes and cooperation.
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Insights from this research on IWRM theory and fieldwork results lead to recommendations for the
APT-APS programme to improve the situation in the San Francisco sub watershed.
Firstly, I would recommend to focus on the
upstream communities and the CAPS. For this
purpose I would suggest to critically think on
how the programme can assist in information
provision and extension services to the rural
population. An example is illustrated in figure
20; here CAPS members from both the San
Francisco sub-watershed and the Jucuapa subwatershed were invited by DIMGARENA to
visit a well organised and more experienced
CAPS in the upper Jucuapa sub-watershed.
Experiences
were
exchanged
through
presentations by CAPS members, a workshop
with small discussion groups and a village tour
past the water and sanitation infrastructures.
Another related topic is the training of CAPS
members in management skills as well as the
ability to deal with conflicts.

Figure 20: Workshop during exchange between
CAPS members from the San Francisco and
Jucuapa sub-watersheds 05.11.07.

Secondly, the ‘Improvement of Watershed Management in the San Francisco Watershed’ project
should debate on how to involve farmers form this area in watershed management activities. This
includes thinking of manners how to reach them, since there is no complete list of farmers and not all
farmers are member of a producer association. Addressing producer associations or experienced
organisations like FUDEMAT could improve the understanding of impacts of this private sector
involvement. The programme could opt for exploring benefits for farmers that would make it
attractive to them to engage in IWRM; think of financial compensation for environmental protection
like PSA. A critical issue is how to deal with powerful positions farmers in the sub-watershed have
concerning rural communities and CAPS.
A third point deals with the question: integrating with whom for IWRM? The APT-APS programme
could acquire (more) knowledge from outside governmental view. An important issue is organising
activities to link communities, farmers and other stakeholders as well as the decision making level
(horizontally and vertically). Related to this point is the recommendation to incorporate established
networks. In this case this could include producer associations and INTA, or other relatively unknown
stakeholders like Fundación Guardabarranco or local artists.
Considering the monitoring activities, I would recommend to use them as a support tool, to measure
effects of implemented measures at farms or communities. This means thinking of monitoring as part
of the watershed management plan, instead of seeing it the other way around. Monitoring activities
could be used to justify investments by proving local impact of farms as proposed by the PSA project.
Perhaps monitoring can also help to indicate change for evaluation of programme activities.
A final recommendation is to use stakeholder analyses during the process for ‘monitoring’ and
evaluating socio-economic conditions, next to monitoring water quality and quantity. A stakeholder
analysis can be useful as an ongoing management tool to monitor and manage change, asses impacts
of management interventions on people, institutions and resources, identify new and emerging issues,
indicate changes in power relations and social dynamics, and finally a stakeholder analysis can be a
tool for negotiation and conflict management (Renard, 2004).
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Annex I

Interview questions

The following questions served for semi-structured interviews held during fieldwork. Often
discussions also elaborated on other related topics raised during the interview.

Questionnaire

1.
2.

3.

4.

5.

How do you define the main problem of the San Francisco sub-watershed?
What is done at the moment concerning water management activities in the San
Francisco sub-watershed?
a. Who does what?
b. What is missing, what are the problems?
c. What is necessary to solve the situation?
Which relationships exist between persons/institutions related to management of water
quality and quantity of the San Francisco river?
a. Which direct contacts exist? Which contacts do you have?
b. Which relations are missing, or whom could help to improve management
according to you? Or with whom would you like to work?
c. What opinion do you have on the responsibilities, activities and results of actors
mentioned above?
In what manner can an ‘integrated management’ from the APT-APS programme help
to solve problems in the San Francisco sub-watershed?
a. How do you define integrated water resources management?
b. How do you think an integrated management of the San Francisco sub-watershed
is going to or has to be applied?
c. How is integrated water management going to solve problems in the San
Francisco sub-watershed?
The future of the San Francisco sub-watershed.
a. How do you see the future of the San Francisco sub-watershed?
b. What is the future you whish for concerning management of the San Francisco
sub-watershed (your ideal image)?

A

Annex II
A.

Contacted persons

Interviews
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

10.09.07
11.09.07
13.09.07
17.09.07
21.09.07
26.09.07
26.09.07
28.09.07
01.10.07
02.10.07
08.10.07
10.10.07
10.10.07
11.10.07
16.10.07
25.10.07
31.10.07
(written
questionnaire)
19. 18.01.08
20. 02.04.08

B.

Róger Iván Rodríguez
Emilio Salazar Lima
Francisco Baltodano
Francisco Chavarilla and Virginia López
Floris van Nouhuys
CAPS San José
CAPS San Francisco
CAPS San Martín
Ronield Vega Tórrez
Louis Torres
Jairo Mendoza
Mr. Torrez Tortoza
Mr. Zamora
Luis Manuel Tórrez
Gladis Palacios
Gilberto Rizo
Frank Lanzas Tercero

DIMGARENA
DIMGARENA
SNV
UNAN
DIMGARENA / APT-APS

Jackson Cárdenas
Jacco de Hoog and Michiel Anten
Louis Bijlmakers

MINSA
Consultants water boards
Programme coordinator

INTA
FUDEMAT
MARENA
Farmer
Farmer
MAGFOR
AMAT
INAFOR
ASOCAFEMAT

Informal meetings
1.
2.
3.
4.
5.
6.
7.

C.

23.09.07
03.10.07
03.10.07
12.10.07
12.10.07
17.10.07
25.10.07

Joaquín Solórzano
Emilio Hahn
Noelia
Nestor Castellón Pineda
Sheila Vargas Rocha
Antoinette Kome
Markos Maradiaga

Farmer / ASOCAFEMAT
Big farmer - Hacienda San Francisco
Local artist
CATIE-FOCUENCA
Planificación Territorial ALMAT
SNV Managua
UNAN - Information on ENACAL

Not interviewed
1.
2.
3.
4.
5.
6.
7.

Horticulture farmers
CAPS El Ocote
Industries Las Marias
Municipality San Ramón
MECD/MINED
PGR
UNICAFE and other producer associations (APC, ASOGAMAT, CECOCAFEN
COOPERATIVAS, ATC-COOP LAS TUNAS)
8. Centro Humboldt
9. Fundación Guardabarranco

B

Annex III

Logframe

The following setup for a logframe (e-mail 26.10.07) illustrates current developments and activities
concerning the ‘Improvement of Watershed Management in the San Francisco Watershed’ project;
Consultants and DIMGARENA elaborate objectives and goals for monitoring. AMAT (interview
16.10.07) indicates the intake in the San Francisco river is designed for a flow of 25 l/s; this would
thus be a parameter for river discharge in the dry season. Quality standards for river water include a
turbidity lower than 500 Nephelometric Turbidity Units and faecal coliforms less than 1000 per 100
ml; in order to be able to treat it for the purpose of drinking water. Furthermore, but maybe difficult to
achieve, water should be clear of heavy metals (Pb, Hg, As) and pesticides (organochlorine,
organophosphate, carbamates). Norms are adjusted to parameters indicated in the norms of CAPRE
(regional
level
http://desastres.unanleon.edu.ni/pdf/2003/Enero/pdf/spa/doc5430/doc5430contenido.pdf) as well as INAA (national level - http://www.inaa.gob.ni/).
Objetivos
1. Objetivos de organización
1A La secretaria ambiental de Matagalpa (SAM) va a ser un instrumento que oriente la
administración, uso, aprovechamiento, manejo, protección y conservación del medio
ambiente en particular de los cursos de agua y el desarrollo de los recursos naturales en
la cuenca San Francisco, Molino Norte en el Municipio.
Y va a ser objeto en la gestión de recursos ante el gobierno Local y aquellas Instituciones
del Gobierno Central vinculadas al agua pero también con Organizaciones No
Gubernamentales (ONG´s), Agencias de Cooperación en la cuenca del río San Francisco
y Molino Norte.
Por todos los organizaciones interesados tiene que ser claro que cual seria su
contribución. Cual medidas serian tomado? Quien tiene cual responsabilidades
compartidas en la conservación y preservación del medio ambiente, desarrollando un
manejo sostenible y sustentable de todos los recursos naturales y/o componentes en la
misma?
1B Todos los organismos involucrados en el manejo de agua (estado, ONG,
organizaciones locales y productores de café) tienen la capacidad de gestión adecuada
para el uso sostenible y sustentable del agua
2. Objetivos específicos del programa (2010): El gestión del agua en las cuencas de San
Francisco y Molino Norte :
2A está disponible en calidad suficiente para ser utilizado nuevamente como fuente de
agua potable para la ciudad de Matagalpa.
2B está disponible en cantidad suficiente para ser utilizado nuevamente como fuente de
agua potable para la ciudad de Matagalpa.
2C esta orientado a limitar el riesgo de desbordar del río grande de Matagalpa.
Tal vez insertar un objetivo separado para aprovisionamiento de agua potable en las
comunidades de la cuenca?

C

ESTRATEGIA
OBJETIVO 1. (Organización)
ESPECÍFICO
RESULTADO 1A División de responsabilidades entre
ESPERADO instituciones y organizaciones

ACTIVIDADES Convenios con todos los organizaciones
RESULTADO 1B. Todos los organismos involucrados tienen la
ESPERADO capacidad de gestión adecuada para el uso
sostenible y sustentable del agua

ACTIVIDADES 1.1 Entrenamiento
1.2 Establecer una línea base de la situación
hídrica actual en forma cuantitativa y cualitativa
1.3 Realizar talleres de reflexión sobre problemas
encontrados y posibles soluciones, definir las
principales líneas de intervención

INDICADORES

FUENTES DE
VERIFICACIÓN

Un lista con medidas y organizaciones
responsabilidades y convenios/resultados

SAM controla el progreso

RANDVOORWAARDEN

SAM controla el progreso
•

Existe conocimiento suficiente a
todos los niveles del recurso hídrico,
su estado actual y sus
potencialidades en el futuro.
•
Información de línea base
PRESUPUESTO/RECURSOS

…
…

D

ESTRATEGIA
OBJETIVO
ESPECÍFICO

2. (Gestión de agua)

RESULTADO
ESPERADO

2A limitar el riesgo de desbordar del rio grande de
Matagalpa.

ACTIVIDADES

Inventario de caudal de rio grande (mediciones)
Modelar ???

RESULTADO
ESPERADO

2B El agua en las cuencas MN y SF llega a un caudal
mínimo requerido en verano para abastecer la
población de Matagalpa en agua potable.

ACTIVIDADES

1.1 Inventario de recursos hídricos y planificación de
su uso
1.2 Identificar y realizar zonas de protección y de
reforestación
1.3 …?

INDICADORES

FUENTES DE
VERIFICACIÓN
- ..

RAND-VOORWAARDEN

Q=25 l/s en verano

PRESUPUESTO/RECURSOS

RESULTADO
ESPERADO

…
…
INDICADORES
2C La calidad de agua en las cuencas MN y SF cumple Parámetros de calidad
con las normas mínimas de calidad para poder
1. Turbidez < 500 UTN
abastecer la población de Matagalpa en agua potable.
2. Coliformes fecales < 1000 unidades/100 ml
3. Agua libre de metales pesados (Pb, Hg,
As)
4. Agua libre de pesticidas (organoclorados,
organofosforados, carbamatos)
PRESUPUESTO/RECURSOS

ACTIVIDADES

2.1 Realizar proyectos de Saneamiento (y de Agua
Potable) en las comunidades en la parte alta de las
cuencas
2.2 Realizar proyectos de mejoramiento de calidad de
aguas mieles (UASB, waterharmonica, etc)
2.3 realizar zonas de tratamiento de orillas de los ríos
2.4 …?

E

Annex IV

Hydrographical map of the San Francisco sub-watershed

F

Annex V

Expected population growth

The following tables present the expected population growth of the urban population and the
municipal population respectively. Data are obtained from ‘Planificación Territorial’ (Territorial
Planning department) of ALMAT on 13.11.07.

AÑO

POBLACIÓN URBANA

Según el Diagnostico del
Municipio 2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016

90.000

AÑO
Según Censo Nacional 2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016

TASA ANUAL DE
CRECIMIENTO TAC

94.770
99.793
105.082
110.651
116.516
122.691
129.194
136.041
143.251
150.843
158.838
167.256

0.053
0.053
0.053
0.053
0.053
0.053
0.053
0.053
0.053
0.053
0.053
0.053

POBLACIÓN DEL
MUNICIPIO
133.416
140.487
147.933
155.773
164.029
172.723
181.877
191.517
201.667
212.355
223.610
235.462

TASA ANUAL DE
CRECIMIENTO TAC
0.053
0.053
0.053
0.053
0.053
0.053
0.053
0.053
0.053
0.053
0.053
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