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Abstract
Water resources in their natural state represent almost the only source of water used for all household purposes, especially for rural communities from Developing countries. Hence, these natural resources constitute a very important asset for the livelihoods of these communities.

 Changing the property regime of water resources might affect significantly the livelihoods assets of local population, principally those living on the peripheries of the natural water resources. The present research paper aims to analyse the impact of the national environmental policy on water resources through property regimes on livelihoods assets of rural communities, living specifically in the periphery of Lake Muhazi in the Eastern province of Rwanda. The main concepts applicable to this study are environmental property regimes, environmental policy instruments, and livelihoods assets. The study captured their mutual influence on the property rights of local population living in the surroundings of that lake.

 Findings from field research have revealed that the policy is implemented, and its outcomes on property rights are evident.

 By losing their property rights, the local population in general and the poor in particular have lost their endowments in relation to the use of Lake Muhazi. It was realized that the poor were excluded by the new livelihood strategies in place for the conservation of the lake.

Relevance to Development Studies

For the last two centuries, environmental protection for natural resources in general and water in particular, has become an important concern for political institutions and other stakeholders all over the world. By researching the effects of recently implemented environmental policy under changing property regimes of the lakes in Rwanda, the contribution of this study is to alert policy makers and development agencies to environmental justice with regard to property rights for the poor living on peripheral areas of natural water resources.
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Chapter 1 Background and Justification of    the Research     
1.1 Introduction
    People from rural areas in the third world tend to extract natural resources that are fundamental for their survival from open access sources. Natural resources are considered by many as open access to all members of a given community, the common view being that no one can be restricted from utilising its reserves. This archaic belief though has changed in modern times. Now, almost every natural resource is monitored by the ruling authority, either for the simple motive to safeguard that resource, or as is true in many cases for financial reasons in the context of economic rationalism (Dryzek 2005), under state or private property control. It is in this regard that there are controversial views about common property. 

Some researchers consider common property as an obsolete construct, and that property needs to be either under the control of a private organization or by the State. In their view therefore, change is necessary. ‘In many cases, common properties are seen as the location where individual behaviour, unfettered by community, continues to cause environmental degradation and ultimately the dissolution of potential wealth. In order to avoid the tragedy, commons are transformed into private property or state property’(Martin 2001: 122).‘The absence of private property rights in natural resources is responsible for many environmental problems’(Common and Stagl 2005: 413-414).

Supporters of this idea tend to ignore the livelihoods of the local communities in the surroundings of the given natural resource. This is because changing the way in which the resource is used and managed by local people tends to generate a negative impact on their livelihoods. This is seen especially for the poor who have less opportunity to diversify their livelihoods(Neely et al. 2004).
More specifically, regardless of the property regime in place, in most countries lakes constitute a valuable asset, providing wildlife and fisheries, habitat, flood control, water supply for domestic use and agricultural activities, water power, and recreational activities such as fishing, swimming and boating (The Commonwealth of Massachusetts 1994). In this regard, lakes are a significant asset of livelihood of rural communities.

In many cases in the past, no control was exercised over the lake usage. This could be because in their earliest stage of exploitation, natural resources are perceived as superabundant, and there is little incentive to use them in a sustainable way (Meffe et al. 2002: 61).

 In Africa, the wetlands surrounding lakes and rivers provide food and are used for the production of other useful commodities. They also provide a sustainable income for a significantly large proportion of the population(Adams 1993). Lakes are also important as a source of freshwater for both humans and animals. Fishing from the lake is also a basic contribution in the economy of many African wetlands, particularly inland lakes (Ibid.). This shows that lakes have an important place in the economy and social life of local communities in Africa.

The availability of water, particularly clean drinking water, has become the most critical environmental issue in arid and semi-arid Africa, since rainfall is highly variable(Coe et al. 2002). 

In Rwanda, lakes constitute one of the major sources of water for domestic use, especially in rural areas surrounding these natural resources where water supply through pipes is quasi – existent or non-existent. Local people would fetch water directly from the lake or river for household use or bathe themselves and water domestic animals directly in the lake or the river. Besides the direct use of water, until recently, lakes were a good source of fish for domestic consumption as well as serving a commercial purpose at the local market. 

Wetlands surrounding the lakes and rivers were also a good source of grazing land for domestic animals, particularly during dry periods, and in addition to that, in the off season they were used for growing vegetables for commercial purposes(Helpage- Rwanda 2009a). Furthermore, lakes and rivers also have other economic, social, and recreational roles: the transport of people and goods crossing lakes and rivers, recreational swimming, and the fabrication of household utensils made from special weeds found growing only on the lake’s shore(Republic of Rwanda 2005a). 

Hence, water resources constitute a vital natural capital asset for livelihoods of the population living near these resources.

Other factors can be taken into consideration:
First, in terms of size, the natural water resources occupy a significant portion of the total area of the country. In fact, these natural resources composed of marshes, lakes, rivers and water courses, constitute a significant portion of the country, representing approximately 15 percent of the land, including six percent for marshes and nine percent for lakes, rivers and permanent or seasonal fresh water pools(Republic of Rwanda 2005a: 10); 

Secondly, they are well distributed in almost all regions of the country, from high to low altitude, thus benefiting very nearly all members of the population.

Thirdly, the majority of the population, 88 percent, reside in country areas. 61 percent of the total population have access to unclean water. Of this percentage, 43 percent live in rural areas and the remaining 18 percent in urban areas(Republic of Rwanda 2007b: 22). This unclean water is taken directly from lakes and/or rivers, or from the wetlands in the peripheries of these resources. In fact, water access was recently ranked “high priority” in infrastructure services to be provided by the government(Republic of Rwanda 2007a: 20).

Another factor not to be under-estimated in the importance of water resources in Rwanda is land scarcity. This coupled with the irregularity of rain has pushed farming communities to exploit the wetlands surrounding lakes and rivers(Helpage- Rwanda 2009b). 

The view of the Rwandan government(2005a), is that intensive exploitation of these natural resources and their surroundings by local people has led to harmful environmental consequences, often characterised by physical, chemical and biological disturbances (Republic of Rwanda 2005a). 

This was the basis of a new national environmental policy in order to prevent environmental degradation. The complete national environmental policy document, covers all sectors of life in the country. It gives a broad picture of Rwanda’s environmental features: natural environment, human environment, institutional and legal framework, environmental problems which are said to be mainly population versus resource inbalances, degradation of natural resources, land use management and disasters. The document gives an overview of policy options and strategic options, and provides a road map for policy implementation through a legal and institutional framework. It establishes the role of civil society and the private sector in the implementation of the environmental policy(Ibid.).

Since environmental issues are very complex and cross national borders, they require countries to  come together to combat cross border environmental threats. It is in this regard that Rwanda has joined other countries at the regional or at international levels to control cross border movement of waste,  and improve the management of water resources and protected areas. This cooperation also includes other environmental issues with an international dimension, especially those relating to climate changes, ozone layer and disertification control,  and biotechnology among others. The country has already ratified several conventions, protocols and agreements related to environment(Republic of Rwanda 2005b: 1). Hence, the national environmental policy does not stand alone but fits in with the international trends on environmental protection. 
This environmental policy is a public document, which was created for immediate implementation by all stakeholders at diferent levels, as it will be seen in chapter 3 of this paper(Republic of Rwanda 2005a: 43). 

I have referred mainly to two elements of this environmental policy in order to analyse its implications on the livelihood of the rural population living in the surroundings of the lakes in general, and more precisely in the peripheries of Lake Muhazi. This 37km lake is situated in the Eastern province of Rwanda, where water is scarce due to limited rainfall(Republic of Rwanda 2005a), and there is an absence of piped water. This site was selected for a number of reasons which are explained in section 1.4.

1.2 Justification and objectives of the Research
The present research aims to find out the outcomes of the new environmental policy in place since 2003 on the livelihoods of local populations in the neighbourhood of Lake Muhazi situated in the Eastern province of Rwanda. 

Specifically, I am seeking to understand the ways in which the goals of lake protection and conservation as mentioned in the environmental policy have affected the livelihood assets of local population. I have tried to find out if the reality at the ground level bears out the idea that the interests of conservation go hand in hand with the livelihoods of the populations in the surroundings of the lakes (Jeffery and Vira 2001), as the  overall objective ( the improvement of human wellbeing) of the policy implies.

 The present research also aims to explore whether or not the application of the environmental policy on lakes has induced diversification of livelihoods (Wiggins et al. 2004).

In order to reach these broad objectives, the first specific objective  was to query the practicality of the legislative framework of the Nnational Environmental Policy, given the fact that in a similar situation,  a policy without a strong legal framework was not satisfactory implemented by local population who were exploiting the natural resource prior to that policy(Wiggins et al. 2004).

The second specific objective was to find out how, in the districts neighbouring Lake Muhazi, local administrative leaders in collaboration with other stakeholders have organized themselves to implement the policy. 

The third specific objective of the research was to find out at the site itself and see if the policy is really being followed and the level of implementation.

The fourth specific objective was to explore the livelihood assets of the local population neighbouring Lake Muhazi before and after the implementation of the new policy, and to deduce the kind of changes generated in the livelihoods of the local population. 

1.3 Research question
After my analysis of the environmental policy and the organic law on protection, conservation and promotion of environment in Rwanda, it was revealed that water resources and their surroundings are considered as State property regardless of their status before this policy and law came into force. Neither the policy nor the law show how changes in property regimes will be processed, nor do they say if the local populations who were using these resources for their day-to -day survival, would be compensated or given a financial incentive allowing them to switch to other livelihoods.

 From exploring different elements of the policy and the law related to lakes and their surroundings, I posed the following question, which has constituted the leading thread throughout my research:

How has the new environmental policy on water resources affected the livelihoods of rural population living in the peripheries of Lake Muhazi in the Eastern province of Rwanda?

Two sub questions have helped to define the main question, these are:
· How has the policy changed the property regimes of Lake Muhazi and its surroundings?

· How have these changes affected the livelihoods of the population around this lake?
1.4 Research Methodology
Site selection 
My research was conducted on Lake Muhazi and its surroundings. 

Lake Muhazi is situated at 30 kilometres in the North – East of Kigali city, the capital of Rwanda, bordering the districts of Gasabo and Rwamagana in the west, Gicumbi in the north, Gatsibo in the east, and Kayonza in the South. This lake is situated at 1450 meters above sea level, with an area of 3,290 square kilometres, the length of Muhazi is 37 kilometres with the maximum width of six hundred meters, and its height varies from two and half meters at its end to 15 meters in the middle (Egisbceom International 2008).

The reasons of its selection from other lakes of the country was based on the following factors: though not physically the biggest, it is the most important socially in terms of administrative subdivisions because Muhazi covers 5 districts out of 30 that count Rwanda, hence covering one sixth of socio – politico – administrative portion of the country.
 In terms of population, these 5 districts have 1,589,060 inhabitants out of 9,266,550 that counts the whole country, thus holding 17 percent of the total population of the country(Republic of Rwanda 2007b). Seven administrative sectors were selected out of the 16 that are bordering with the lake, at the ratio of at least one sector per district. The selection of these sectors was based on the size of area covered at the shores of the lake for a given sector, and its geographic location
, in the south of the lake, in the north, east and west location, at least one sector was picked per district (see appendix 1). 
Table 1: Sectors selected and visited for field research

	Sector
	District
	Province

	Kiramuruzi
	Gatsibo
	Eastern Province

	Rukara
	Kayonza
	Eastern Province

	Gahini
	Kayonza
	Eastern Province

	Muhazi
	Rwamagana
	Eastern Province

	Musha
	Rwamagana
	Eastern Province

	Fumbwe
	Gasabo
	City of Kigali

	Bukure
	Gicumbi
	Northern Province




Source: own construction, July 2009

Rwanda has in total 101 lakes covering 149,487 hectares. Of these,15 are main lakes of which 7 are located in the national park of Akagera in the Eastern province(Sher Ingenieurs Conseils and Wes Consult I Mage 2008). Table 2 gives the names of the main lakes and their locations in the districts. 

Table 2: List of main lakes, their area and districts of location in Rwanda

	Name of the lake
	Area in Hectares
	Districts
	Comments

	Kivu
	110,482.1
	Rubavu, Rutsiro, Karongi, Nyamasheke, Rusizi
	Bordering DR Congo

	Ihema
	9,969.5
	Kayonza
	In the national park of Akagera

	Bulera
	5,179.7
	Burera
	

	Mugesera
	4,187
	Rwamagana, Ngoma
	

	Rweru
	3,405.4
	Bugesera
	Bordering Burundi

	Muhazi
	3,290.3
	Gatsibo, Kayonza, Gasabo, Rwamagana, Gicumbi
	Object of my research

	Ruhondo
	2,659.3
	Burera, Musanze
	

	Hago
	2,003
	Kayonza
	In the national park of Akagera

	Cyambwe
	2,316.3
	Kirehe
	In the national park of Akagera

	Rwanyakizinga
	2,340.9
	Nyagatare, Gatsibo
	In the national park of Akagera

	Cyohoha
	1,753.6
	Bugesera
	Bordering Burundi

	Sake
	1,576.4
	Ngoma
	

	Nasho
	1,338.2
	Kayonza
	In the national park of Akagera

	Mihindi
	1,181.8
	Gatsibo
	In the national park of Akagera

	Kivumba
	1,131.4
	Kayonza
	In the national park of Akagera


Source: MINIRENA- REMA – IMCE: Inventaire rapide des marais du Rwanda, July 2008

From the list of table 2, some lakes were discarded from my choice for the following reasons: the ones bordering with other countries like Kivu and Rweru because collecting data from the other side of the border where the national policy is not applicable would not give me any useful information, and those which are situated in the national park of Akagera as they were already in a protected area even before the policy was implemented. 

I expect that the results from my research might reflect what happens around other lakes in the same conditions, since the policy is implemented in the same way on all interior lakes at the national level, and by the same government projects(Republic of Rwanda 2009a).

Research methods
 Given that the nature of this study is exploratory, I opted for a qualitative primary data collection, complemented with secondary data collected from different institutions in charge of environment activities. My study was conducted among the populations living in the watersheds of Lake Muhazi. 

I conducted individual interviews with grassroots administrative leaders at the sector level, professionals from the Office of Environment at the district and sector level in charge of natural resource management in order to evaluate the role played by each member of the stakeholders as stipulated in the policy itself.

 Focus group discussions with local community members were organized with cooperatives managing the exploitation of Lake Muhazi to see how the environmental policy has impacted their livelihood. Individual interviews with community key informants, from the cells neighbouring with the lake, and these completed with personal observations at the sites level, to verify the information read or heard from different informants during the interviews. These interviews and discussions were held for one to two hours per session using a checklist of questions ( see appendix 2).

The primary data was complemented by secondary data collected mainly from different public documents such as technical reports from the Office of Environment (REMA), different reports from the Ministry of Natural Resources, the Ministry of Agriculture and Animal Husbandry, and the Ministry of Local Governance.

1.5 Paper structure
This paper is organized into four chapters. Chapter 1 outlines the background and justification of the research topic, and gives the objectives of the research. Chapter 2 defines the main concepts of the research, sets an analytical framework for data collection and analysis, and gives some literature review on natural resource management. Chapter 3 narrates the findings of my research conducted around Lake Muhazi. Chapter 4 presents the main conclusion of my research.
Chapter 2 Conceptual and Analytical 




         Framework
In this chapter, I will define the most relevant concepts for my study, namely the property regimes, livelihoods, and environmental policy instruments. These concepts will be linked to each other to some extent in the context of a sustainable livelihood approach, which constitutes the analytical framework for my research. It will define the impact of the implementation of a new national environmental policy through property regimes on rural livelihoods around Lake Muhazi.

2.1 Conceptual framework 

In the research, as stated in the introduction of this chapter, three concepts were used to explain and analyse the impact of the environmental policy on livelihoods of local population living in the surroundings of Lake Muhazi.
Property regimes

Property rights are defined as ‘a bundle of rights and obligations between people and assets, reflecting the multiplicity and diversity of property systems around the world’(Commission on Legal Empowerment of the Poor 2008: 49).
In the management of natural resources, some authors classify property rights into (Ostrom 1990,Otsuka and Place 2001) four regimes or types :

1. Common property regime, also called communal ownership, where resources are subject to individual use but without possession or disposal. Access is controlled and the rate of consumption depends on the number of users and the type of use. Access to a common resource can be limited to a single individual or firm, or to multiple individuals or teams of individuals who use the resource system at the same time(Ostrom 1990: 30). Resources under a common property regime can be shared by many users and also restricted to levels that are sustainable; this can be done in a formal or informal way. In this communal ownership, all members of the community exercise a right and the community denies to the state or to individual citizens the right to interfere with any person’s exercise of communally owned rights.
2. Private property regime or private ownership refers to resources owned by individuals or firms over which their owners have exclusive and absolute legal rights and can only be transferred with the owner’s consent. The private ownership implies that the community recognizes the right of the owner to exclude others from exercising the owner’s private rights. The individual ownership rights are seen as more valuable, because some consider that they have a superior economic potential(Meijl and Von Benda-Beckmann 1999).

3. State property regime or State ownership, refers to resources owned by a State. State ownership implies that the State may exclude anyone from the use of a right as long as the State follows accepted political procedures for determining who may be excluded from using State owned property (Otsuka and Place 2001).

4. Open access, also called common property by Otsuka and Place(2001), refers to a regime where there is no limit or control on resource use. The natural resource is accessed by anyone at anytime according to the needs and power of the users. There is total freedom to use the resource at hand.

 However, this kind of regime may be subject to excessive use, because  users have an incentive to extract or exploit as much as they can, and this in most of the cases can lead to resource degradation (Republic of Rwanda 2005a).

Depending on the property regime in place for a given resource, this would convey various rights to the resource. In the open access and commons, people have use rights to resources without rights to alienate them. In the private property, the owner of the resource has the ownership rights allowing him or her to alienate the resource. Property rights make room for freedom and autonomy to individuals. 

From the national environmental policy and its subsequent laws, the property regime of the lakes and their surroundings are considered State property. In fact, in this policy, the government considers the use of land in the surroundings of the lakes as an illegal action undertaken by the local population on a State property. Thus, the government has the political rights to regulate and allocate the property, or allocate the use rights to various categories of people to exploit these natural resources economically(Meijl and Von Benda-Beckmann 1999).

But, for this specific population, this area is considered to be the private property for individuals who have their land bordering the lake. This is an issue that can be the subject of great conflict between the local population and the political authority, since they do not see things the same way. Implementation of the new policy had to be immediate, and the local population had to participate in its execution.

 I see this case as similar to many other cases of conflicts between indigenous people over the protected areas elsewhere in the world, where the indigenous people have become conservation refugees after they were chased away from their home areas(Dowie 2006).

The fact is that the local population has been using the land adjacent to the lake all the time before the policy came in, and they were never told that the land belongs to the State before. Therefore, I consider the changes in use rights for the lake and ownership rights for the land adjacent as a result of the implementation of the new environmental policy. In chapter 3, the results of my research show how these changes in property rights have affected the livelihoods of the local population living in peripheral areas of Lake Muhazi.

Livelihoods 

A livelihood is defined as ‘the activities, the assets, and the access that jointly determine the living gained by an individual or household’(Ellis 1999: 2).

For Rakodi and Lloyd-Jones(2002), ‘the livelihoods ‘concept is a realistic recognition of the multiple activities in which households engage to ensure their survival and improve their well being’(2002: 7).

Assets which constitute individuals and households livelihoods are: natural capital, social capital, human capital, financial capital, and physical capital.

 In some situations these assets are subject to external influences which could be sources of insecurity, therefore leading to the vulnerability of people and their assets, especially for the poor. The access to assets and their use is influenced by policies, organizations and also the relationships between individuals and organizations. The strategies which individuals and households adopt produce outcomes, and these outcomes can also be produced by new structures and processes.

In the livelihood approach, there is a need to recognize that the poor may not have financial savings, but they do have material assets such as natural resources around them. Direct access to natural capital is significant, especially for the poor, as this constitutes the basis for supplies of food, firewood and water (Ibid.).

Diversification of livelihoods in rural areas, as a process by which households create a diverse portfolio of activities and social support capabilities, may be crucial in some locations for survivor and improvement of their standard of living (Ellis 1999). 
Another advantage of the diversification of livelihoods is that some assets can contribute to household security in the events of shocks, like in the periods of war and other conflicts obliging the householders for a temporary displacement. Assets such as livestock can aid a household survival, as they are physically mobile and not reliant on a fixed area of land. Hence, substitution between assets makes livelihoods more resilient, and thus better able to adapt to unforeseen trends and hazards. Diverse livelihood systems are less vulnerable over time because they allow for positive adaptation to changing circumstances(Ellis 1999).

In the case of my study, these assets and their diversity were a tool to analyse if by changing the property regime of the lake from open access to State property regime has diversified the livelihoods assets of the local population, or if it has led to their vulnerability. This was analysed first from the environmental policy settings itself, to see if there is any strategy of diversifying the livelihoods of the local population in the surroundings of lakes and rivers. For example from agriculture - based activities to non farming activities, because it is believed that if there are non-farm income resources, local populations would not continue extraction practices from the natural resources surrounding them for survival(Rakodi and Lloyd-Jones 2002). 

In the present study, I have explored the diversity of livelihoods for the population surrounding Lake Muhazi to see if the implementation of the environmental policy has indirectly created this diversity and to what extent, or if on the other hand it has restricted the diversity of livelihoods, especially in remote places of the area of study where agriculture constitutes the main and only activity of the population.
Environmental Policy Instruments
 Generally speaking, one can say that a certain number of people are convinced that  environmental degradation is caused by humans, especially through their economic activities which put pressures on environment, through resource demand and supply, pollution by waste flows, and or the modification of ecosystems(Helpage- Rwanda 2009b,Republic of Rwanda 2005a).

For  neoclassical economics, ‘excessive anthropogenic environmental damage stems from the failure of the institutions of which markets consist, and in which they are embedded to incorporate the full cost and benefits of economic activities’(Common and Stagl 2005: 402). These authors continue to argue that these institutions are the ones to stimulate producers and consumers to take responsibility for the consequences of their actions (Ibid.). In other words, humans are the ones responsible for environmental damage and they must be held responsible for their action.

In order to reduce the environmental pressure and enhance its buffering capacity, the environmental policy makers focus more on ways to prevent the environmental degradation rather than curing or mitigating the damage caused to environment (Opschoor and Turner 1994: 7-8). 

Using the environmental policy instruments would help policy makers to achieve environmental improvements, at low costs for the economic actors, and create positive impacts in other areas of the society(Common and Stagl 2005: 404), since  efficiency and optimality are the main target  of environmental policies(Dryzek 2005) .

For the environmental policy instruments to achieve the above goals, some conditions have to be met, for example they must be reliable and able to adapt to changing conditions and without additional information given(Common and Stagl 2005). In this regard, the choice of an instrument can depend on a specific situation and for a given policy maker, because ‘there is no single best instrument, all instruments have a role to play, depending on the context in which they are to be used’(Kemp 1997: 317). 

 The Environmental policy instruments are setup in three groups: 

· Moral suasion, property rights and liability laws,

· Command and control,

· Market – based, like emissions taxes, subsidies and tradable permits(Common and Stagl 2005: 404).

Command and control instruments are the most used because they seem to serve common interest groups, mostly polluting firms, environmentalists, and regulators (Ibid.), and they are mostly used for pollution control and the management of common property resources.

Environmentalists often oppose market- based instruments on the grounds that they may fail to secure desired environmental improvement, and that these instruments may give legitimacy to the act of polluting, or that setting a price on environmental improvement may erode the level of environmental quality the society desires to attain. Politicians also prefer command and control instruments to market – based, because they offer them the opportunities to show that they care for the environment (Kemp, 1997).

Common and Stagl( 2005 ) mention many weaknesses of market – based instruments, such as the difficulties in determining the required tax levels, negative distributional effects, and less certain environmental effects rather than direct regulations.

This is not the case though for Callan and Thomas(2007), who find the market approach which uses price or other economic variables to provide incentives for polluters to reduce harmful emissions, more effective compared to the conventional command and control instruments.

The command and control policy instruments known also as direct regulation comprise of non transferable emissions licences, minimum technology requirements, and regulation of location of polluting activities (Kemp, 1997).

In the National Environmental Policy and especially in its subsequent laws(Republic of Rwanda 2009b), some of these command and control policy instruments are mentioned, and would help policy implementers to regulate the implementation of the environmental policy.
 By doing so, these instruments may have an indirect implication on the livelihoods of the population who had been using the natural resource prior to the policy be in place. For example by applying the exploitation permit to fish in the lake, how it has affected those fishers who cannot afford to buy the permit, and to a large extent how this has impacted the availability and the price of fish for local consumption.

2.2 Analytical framework
I have adopted the theoretical framework of a sustainable livelihood approach(Ellis 1999), in which humans and their assets are put in the centre of the analysis. There are five types of capital assets which are seen as the pillars of a sustainable livelihood: human capital, natural capital, physical capital, financial capital, and social capital, and access to these livelihoods assets can be through ownership or use rights. 

When we explore organizational boundaries with this theoretical framework, we can identify numerous exchanges between livelihoods assets, structures and processes, which influence livelihood strategies in order to achieve livelihood outcomes. Livelihood outcomes can in turn contribute to or influence livelihood assets. Figure 1 can recapitulate these linkages and relations:

Figure 1: Analytical framework for the implementation of the new national environmental policy and livelihoods outcomes around Lake Muhazi


Source: Adopted from DFID sustainable livelihood framework(Jones and Carswell 2004)
The starting point in the framework from figures 1 is the livelihood assets of the local population in the surroundings of Lake Muhazi, before the implementation of the new environmental policy for lakes. The second stage related to transforming structures and processes refers to the period when the new policy was implemented, coupled with other institutions in place such as the Economic Development and Poverty Reduction Strategy and the policy of decentralization and good governance. These structures and processes may determine access to various types and livelihood strategies, and these strategies in turn will lead to livelihood outcomes. 

The transforming structures and processes would also determine the level of vulnerability for the population using the lake, through present trends in property rights being ownership or use rights. The livelihood outcomes generated by the livelihood strategies could be an increase or a decrease in income, food security or the level of use of the natural resource(in this case the lake), and in turn these outcomes would have a negative or positive influence in the asset accumulation, depending on the type of outcome and the  choice of people.

The first step was to analyse the new environmental policy in place since 2003 and subsequent organic law in place since 2004, and to examine what is written in these two documents about water resources and lakes in particular, in order to see what they suggest in terms of property regimes of the lake and its surroundings;

The second step was to see if the suggested property regimes for the lake and its surroundings might bring any change in the property rights of the local population who were using the lake before the policy came in;

The third step was to see if there were changes in the property rights of the local population, and how these changes have affected their livelihoods.

I have been researching how the implementation of a new national environment policy has impacted the livelihood of the local resident population, particularly on the aspects of water resources from Lake Muhazi and its surroundings. The entry point was to explore the changes in property regime, from open access to State property for the lake itself, and from private property to State property for the land surrounding the lake. 

Furthermore, what kind of impact this has brought to the livelihoods of people who were using these natural resources and which of their livelihood assets were mostly affected. In the implementation of the policy, my assumption was that some policy instruments must be in use. I wanted to find out which one(s), and then see how this has facilitated the implementation of the policy, and the outcomes on the livelihoods. Finally, how these outcomes had in turn affected the livelihood assets of local population in the environs of the lake.

The following elements were also integrated in the framework, for the purpose of data reporting. The data collected is reported in the following chronological order below with an inspiration from the framework established by Scoones(1998):

· Contextual analysis of policy settings

· Analysis of livelihood resources: trade- offs, combinations, sequences, trends

· Analysis of institutional/organizational influences on access to livelihood resources and composition of livelihoods ( policy instruments)

· Analysis of livelihood strategy portfolios , pathways, and outcomes
2.3 Literature review on environmental policies and livelihoods elsewhere
The present research might be a new case for Rwanda, but not an innovation in other countries; similar studies were conducted in other developing nations. This section gives a literature review of experiences on the implications of environmental policies on rural livelihoods in other developing countries. 

In this section, I have selected various articles and case studies which are related to the topic of natural resources management issues, and particularly what makes natural resource management sustainable.

Studies conducted in many places of the world have showed that environmental policies may harm the livelihoods of the poor living in and around environmentally sensitive areas(Wiggins et al. 2004: 1940) and that livelihood issues are often secondary to the goals of conservation(Jeffery and Vira 2001: 63) . It was observed that well – meaning measures to conserve the environment may have costs that fall on the poor who can least afford to bear them. In many cases, those affected ignore or contravene environmental policy measures to defend their livelihoods. Issues of social fairness arise. Research conducted in Ghana has showed that policies designed to protect natural resources impose additional costs on economic activities and social groups (Wiggins et al. 2004).

In a study conducted in an environmental project from China, researchers found that projects that choose techniques and policy instruments appropriate for the local social, economic, and environmental conditions are more likely to succeed than projects that impose a single monolithic solution everywhere. In this study, it was found that majority of farmers had priorities that differ from those of the government(Shixiong et al. 2009).

For Hermans (2008), a persistent challenge for the development of well informed and sound environmental policies is to improve the connection between environmental experts, decision makers, and other involved actors. Expert spend considerable time and efforts to develop and give advice on policies that should ensure the sustainable management of natural resources, only to see that their advice is not taken by decision makers, or when it is translated into official policy, that the policies are not implemented. One strategy is to involve the participants jointly in a participatory process of social learning and adaptive co-management. To be case specific, it is necessary to see whom to involve and why, and how to involve actors and what to consider(Hermans 2008).

After considering  a certain number of case studies from different parts of the third world, the Commission on Legal Empowerment of the Poor(2008) came to the recommendation that in the management of natural resources, the creation and preservation of people’s property rights is fundamental for their security. The rights of local people depend on and interact with a wide range of measures and policies, such as those covering land tenure, water quality, access to and exploitation of natural resources. Rising land values reflect increased investment and feed into higher productivity, output, and income. 

Protecting what existing assets they have is the first concern of the poor. Measures to achieve such protection will, in itself, empower poor people, secure their livelihoods, and make investments in their future more attractive. Property rights are also fundamental to the life and operation of society. 

Many lands of local population have been declared public or unoccupied land because they are held collectively according to conceptions of ownership and access that does not fit well with imported property systems. Another important element to consider is that, many societies and cultures have hierarchical and patriarchal power structures that make carrying out legal empowerment difficult( Ibid.).

In the concept of community – based natural resource management (CBNRM), governments have a major role to play: they are the main link between communities and international donors, the governments have the task to formulate policy at the national and province levels and they are the main facilitator and capacity developer at a local level. But, in some cases, the governments have demonstrated the obstructive role such as imposing taxes on CBNRM that do not apply to other natural resource enterprises, making policies that marginalize local people and cause them to lose social capital, an over regulating communities ability to manage their own natural resources(Fabricus et al. 2004).

CBNRM integrate local knowledge by paying attention to the local and traditional knowledge base. Traditional knowledge is transferred from one generation to another and has its roots in trial and error, and lessons learned over many centuries of success and failure has a practical value (Fabricus et al. 2004)
In linking CBNRM and rural livelihoods, some authors have argued that the natural resource base that CBNRM aims to govern is one of the foundations of rural livelihood constituting the natural capital. Livelihood strategy that depends upon this resource base include subsistence and commercial resource harvesting(Fabricus et al. 2004). 

The CBRNM approach can be a way out for managing natural resources in an efficient way, since local community has a say in managing the resources from the community, and therefore a more balanced and realistic style of managing natural resources through the full involvement of the local people, or at least their representative. Effective CBNRM highly depends upon its integration into the culture and empirical experiences of local communities who understand their social structures and systems better than any expertise from outside(Hermans 2008).

While the motive to involve local people in the management and utilization of their environmental resources should be praised, attention must be given to the form of participation and the motives behind such initiatives. It is only then when this is addressed that people will feel in control of their resource based livelihoods and only then that appropriate, sustainable, and ecological sensitive policies can be put effectively into practice(Twyman 2000).

The role of local communities in resource use and conservation is fundamental to avoid poor conservation outcomes which had been observed in many projects and programs in the past, and also to ensure social justice (Ibid.). But this was not the case in the implementation of the new environmental policy on water resources in Rwanda, where local communities in the peripheral areas of Lake Muhazi have lost their property rights as we will see in chapter 3. In some cases, there is a misunderstanding in the meaning of the community. If for example a cooperative is in place, many development agencies consider the cooperative as a representative of the local community in the management of natural resources.

Chapter 3 The National environmental policy on water resources in Rwanda and rural livelihoods

This chapter focuses on the findings from data collection of my research conducted in Rwanda around Lake Muhazi in the period of July – August 2009. The primary data that was collected was related to how the implementation of the national environmental policy on water resources has affected the livelihoods of the local population living in the peripheries of Lake Muhazi. To do so, the research was conducted systematically as follows:

 First, data related to the policy settings was collected. How the Ministry in charge of environment implemented strategies and measures to put the policy in place was reviewed. These strategies and measures constituted a legal framework of the national environmental policy in general and of the lakes in particular. 

Second, an overview was made of individual roles in the implementation of the policy. This was done in order to facilitate the analysis of policy implementation, and the roles of respective stakeholders. 

Third, an analysis was made of how the implementation of the policy impacted the livelihoods of the population living near the lake.

These steps were purposely undertaken, since experiences from other parts of the world have showed that implementing the policy without (1) a strongly backed legislation and (2) the involvement of other stakeholders at different levels of its implementation, has led to failure in the implementation of the policy(Wiggins et al. 2004). It was deemed important to confirm if this was a similar development in the case of the national environmental policy of Rwanda, or if there had been an effective application of the policy due to the complementarities of all role players at different levels. 

3.1 Analysis of the new environmental policy and its motives

Since 2003, a national environmental policy was put in place in Rwanda. It was conceived by the Ministry of Lands, Resettlement and Environment, and was followed and legalized by an organic law on protection, conservation and promotion of environment in Rwanda. The latter was adopted in 2005 by the Parliament and sanctioned by the President of the Republic of Rwanda
 (Republic of Rwanda 2005b). 

This environmental policy is a public document, which was created for an immediate implementation by all stakeholders at diferent levels of administration. As such, the termilogies used in the document, show that its specific objectives are for immediate action. These objectives include: such as

· Creating awareness among the public;

· Ensuring the participation of individual and the community in activities for the improvement of the environment;

· Integrating environmental aspects in all development policies;

· Planning of all public activities carried out at the national, provincial and local level, and with the full participation of the population (Republic of Rwanda 2005a: 43). 

 The overall objective of this Environmental Policy- as the document claims- is the ‘improvement of human’s well being, the judicious utilization of natural resources and the protection and rational management of ecosystems for a sustainable and fair development’ (2005a: 2).
As this policy says, certain situations and factors relating to the fact that water is a basic need for humans as well as for agricultural, pastoral and industrial purposes were behind its adoption.

 According to this policy, there was a problem of water pollution and this was mainly caused by domestic waste, agro pastoral and industrial activities. Rwanda supports few local industries, the majority of these being situated in or near wetland with their effluents and by- products being thrown into the water without any form of pre-treatment.

 The Environmental policy says also that the destruction of lakeshores and riverbanks had led to the development of collapsing banks, which was followed by the silting up and the inversion of soils by new materials brought and deposited by water erosion from neighbouring watersheds. This has led to the lowering of the level of lakes and rivers in the country.  

Another problem as stipulated in the environmental policy concerns danger to the diverse species of wetland fauna caused by destructive fishing techniques and bush fires. The document points out high erosion observed on the slopes of wetlands as a result of deforestation and bad farming practices, which has led to the sedimentation of lakes and rivers, therefore decreasing their capacity to accumulate water and its natural flow. 

The environmental policy justifies its necessity by pointing out that the absence of a legal framework and clear policy on conservation and management of wetlands has resulted in illegal misappropriation by the resident population under traditional common property laws (Republic of Rwanda 2005a). 

According to this policy, the factors mentioned above were at the origin of creating this environmental policy, in order to stop or control environmental degradation and/or depletion of resources by the resident population, especially those residing in the lakes’ surrounding areas. From this, one can infer that the policy maker, i.e. the government, views the local population as a threat to the survival of natural resources.

If the environmental policy is aimed at the wellbeing, or interests of humans, then viewing the latter as the main problem conflicts with that aim. Either conservation is the major concern of the policy maker, or the welfare of humans is the major concern, not both at the same time. The analysis of the problem does not show how humans seen as the threat, will be facilitated to maintain their livelihoods. The main argument is that environmental conservation is the ultimate goal of the policy maker, not the welfare of the local population in the peripheries of the natural resources and lakes in particular. 

Even though it is not mentioned anywhere in the environmental policy document, the decline in water levels for certain lakes supplying water for hydroelectric power production at Ntaruka station was the main motive behind lakes protection. This is confirmed in the EDPRS document which says that the decline of water level in Burera and Ruhondo lakes has made the Ntaruka station to produce less than its normal capacity(Republic of Rwanda 2007a: 39). There was then a generalization of lakes protection country wide, regardless their local particularities. This confirms what I mentioned in the introduction that the reason of shifting from commons is not for the sake of natural resource conservation but more likely for economic reasons, to exploit the resource in an efficient way at macro level.

For the policy to be put in place, some strategic actions had been taken as regards to water resources. Measures had to be taken for the prevention of environmental degradation around water points to preserve all marshes as public and private property of the State, and to entrust their management to the Government(Republic of Rwanda 2005a: 46). 
The policy implements radical changes in the management of wetlands in Rwanda. In this issue, the government is taking the lead. The property regime of wetlands in the surroundings of the lakes/rivers has changed from being private property to State property, and water resources have changed from being open access to State property. This change has implications on the livelihood assets of the surrounding resident population, such that the latter might lose their property rights over their entitlements gained from these resources.
 For the environmental policy to be effective a legal framework was necessary, this is why an organic law on environmental protection was put in place soon after the creation of the environmental policy. This environmental law was at the origin of the creation of a National Office for Environment (Rwanda Environment Management Authority) to coordinate all environmental related activities at national level.

Another important point to consider in analysing this environmental policy is its ability of broad use by many institutional frameworks, resulting in wide involvement of other leaders involved in environmental implementation such as non government organizations, civil society members, local administration structures, and the resident population in general(Republic of Rwanda 2005a: 55). 

From my point of view, this broad implementation seems very ambitious, and in some cases contradictory. In the case of wetlands, as the policy and the law say, these resources are State property. Both the law and the policy do not show how changes in property regimes will transpire. 

The policy is not explicit in detailing the outcome for residents traditionally using these resources for their day to day survival and if they would be compensated or given a monetary incentive, allowing them to switch to other livelihoods. This shift in property rights would create resource conflicts between the losers, in this case the local resident population, and the winner, possibly being an economic operator acquiring the resource under statutory law.

In the organic law on protection, conservation and promotion of environment in Rwanda, the local residents utilising water resources must comply with the law-givers; that is to follow the instructions from the policy implementing agencies. I have identified 4 particular areas in the text of this organic law, where the emphasis is to support the policy on water resource management.
1. Some parts of the law show how water resources have to be used. One article for example says that ‘Rivers, artificial lakes, underground water, springs, and natural lakes are part of the public domain. Their use is at disposal of every individual in accordance with law
’(Republic of Rwanda 2005b). 

2. Another article of the law is in support of the policy in order to reduce or control the threat on wetlands fauna, water storage and water flow as seen earlier in the policy statement. It stipulates that ‘the use, management of water and its resources shall not in any way use unfair methods of exploitation that may lead to natural disasters such as floods or drought’
(Republic of Rwanda 2005b). 

3. The possible restriction on the use of water and wetlands from the time the law is put in place, as any intervention related to those two resources must seek prior agreement from the government. The article reads ‘Any acts concerned with water resources like watering plants, the use of swamps and wetlands and others, shall always be subject to prior environmental impact assessment’
. 

4. Some places are under permanent protection due to their nature as related to environmental preservation. This is the case in some wetlands under permanent water supply, which are given special protection. Such protection is in relation to their role and importance in the preservation of its biodiversity(2005b: 30). 

Since the implementation of this policy, the property regime of the lakes has changed. This change could have implications on many aspects of local livelihoods, and especially to those using water resources, in particular the lakes and their surroundings. For example, livelihoods affected could be, those practicing fishing for subsistence as well as for commercial purpose, those using water to irrigate their crops especially during the off season, those owning plots of land within the lake’s required boundary area, cattle keepers watering their animals directly in the lake, and those seeking green grazing land especially during the dry periods of the year or in periods of exceptional droughts. 

All these entitlements might be lost for the local population residing in the peripheries of natural water resources, and maybe this has led to a diversification of their livelihoods, or even impoverished them when availability of livelihood assets are not there. 

The two elements of the policy considered in the present paper, and subject to a critical analysis in comparison with livelihoods of local population in the peripheries of Lake Muhazi are:

· The restriction to use water directly from the lake, which could be the only source of water for various domestic activities for a large section of the population.
· The prohibition of exploiting the wetlands surrounding the lakes, given the fact that land scarcity is a major concern countrywide and particularly in the Eastern province where crop failure due to rainfall irregularity is very common(Helpage- Rwanda 2009a).

 Therefore, land near the lake is a very important asset for its owner, as it can produce crops throughout the year even during periods of droughts when hillside plots reliant on rainfall have failed. Losing the rights to use this important asset without choice may have consequences on the livelihood of the household and of the region in general.
Therefore, I have been researching the protection and conservation of lakes as a natural resource and the outcome this protection offers to rural livelihoods, given that prior to the implementation of the environmental policy, lakes and rivers contributed as a major source to the livelihoods for their surrounding populations, as seen in the first chapter of this paper. Results of my research have confirmed the arguments of  other researchers, Jeffery and Vira , that water basins management is very complex, and that any change in policy management would always imply a winning part and a losing one(Jeffery and Vira 2001).

 This has been the case in the peripheries of Lake Muhazi where changing the property regime of a lake has significantly affected the livelihoods of local residents, especially that of the poor. The winner here is the State and the natural resource itself; losers of course are individual farmers, fishermen, and others who have lost their entitlements generated by Lake Muhazi and its surroundings.

3.2 Contextual analysis and assessment of policy settings

Legal framework
In this section, I will explore the context in which the national environmental policy was inserted in the wider range of other public institutions. I did so, in order to explore in detail what kind of transforming structures such as organizations that supply services, institutions that manage and govern access to natural resources particularly lakes, and environmental legislation, have been put in place. 

 Indeed, the implementation of the national environmental policy is strengthened by a strong legal backing as far as lakes conservation is concerned, because a national legislation that establishes a ban on land use 50 meters distance from the lakes’ shores is in existence. A clear definition of what defines a water resource also appears in the policy, and specific sanctions have been established within the organic law for contravention. There is also an organic law on the organization and management of aquaculture in Rwanda (Republic of Rwanda 2009b) which specifies the environmental policy instruments in use for the exploitation of the lakes. 

In addition to these organic laws, there are several ministerial orders which are very specific for various given environmental issues such as the creation of Rwanda Environmental Management Authority (REMA), the National Environmental Fund of Rwanda, a ministerial order on protected species, a ministerial order on polythene, a ministerial order on ozone, a ministerial order on pollutants, among many others. These institutions strengthen the policy and give it power in its implementation process in order to induce livelihood strategies and to achieve livelihood outcomes.

The capacity to implement the policy depends also on the availability of human resources and other logistics, and in this regards, the environmental policy falls in the decentralized politico – administrative system of Rwanda, whereby all policies are implemented through local political structures from grassroots level to a national level under the performance contracts scheme
. All developmental activities and strategies in Rwanda have to fit in the EDPRS logical framework.

Rwanda’s Economic Development and Poverty Reduction Strategy (EDPRS) is both a document and a process. As a document, the EDPRS sets out the country’s objectives, priorities and major policies for the next five years (2008-2012). It provides a road map for government, development partners, the Private Sector and civil society and indicates where Rwanda wants to go, what it needs to do to get there, how it is going to do it, what the journey is going to cost and how it will be financed. The strategy provides a medium term framework for achieving the country’s long term development goals and aspirations, the seven year Government of Rwanda programme, and the Millennium Development Goals(Republic of Rwanda 2007a: 1)
The EDPRS has given a priority on the rehabilitation of degraded areas, with a special attention to sustainable land tenure through rational land use, soil and water conservation. For that, the key environmental interventions in the EDPRS include the rehabilitation of degraded wetlands and other protected areas to ensure the preservation of biological diversity(Republic of Rwanda 2007a). This strategy itself has created room for the environmental policy to be implemented, it is no longer the duty of technical institutions alone, since it is considered among the duties of the political leaders at all levels of country administrative structures, from the national to the grassroots’ levels, to make sure that the goals and aspirations of the government are met. Hence, the implementation of the environmental policy falls in the strategy of poverty alleviation, but as we will see further in the following sections, there is a contradiction between what is said in papers and what is implemented at the ground level in terms of poverty alleviation for the local population in the surroundings of lake Muhazi.

To materialize the implementation of the environmental policy around Lake Muhazi, two government projects are in place, one started its activities there in 2006, and the second one recently started in 2009. 

One should bear in mind that the new environmental policy was created in 2003, and the subsequent organic law was adopted in 2004.

Government Projects implementing the environmental policy around Lake Muhazi
The first project, PAIGELAC
, is a national project managed by the Ministry of Agriculture and funded mainly by the African Development Bank with some contributions from the government and the beneficiaries(Egisbceom International 2008). The project was initiated in 2006 with the mandate to restore the degraded natural resources in the watersheds of 17 interior lakes in Rwanda. 

The specific objectives of PAIGELAC as I was told by a senior officer in charge of operations in this project, are: human capacity building at the local level in fishery and lakes management, increase of productivity of the lakes and their protection through erosion control in the watershed and weed control in the lakes, availing infrastructures to local population for fish processing, and marketing activities. The project works closely with local administration at district and sector level to implement the activities, the private sector intervenes in certain subcontracted duties, such as soil conservation in the watersheds of the lake through bench terracing or progressive terraces building.

To reach these objectives, PAIGELAC organized the local population into cooperatives to manage and exploit the lake. There is one cooperative per district in the five districts bordering Lake Muhazi. These cooperatives are in charge of fishing and transport of people and goods across the lake. Cooperatives are also in charge of monitoring illegal fishing and boating in the lake. 

Table 3: List of cooperatives created by PAIGELAC around Lake Muhazi

	District
	Name of Cooperative
	Total number of members
	Female
	Male

	Gicumbi
	KOAGI
	49
	13
	36

	Gasabo
	KOAGA
	56
	28
	28

	Rwamagana
	KOARWA
	107
	38
	69

	Kayonza
	KOAKA
	60
	10
	50

	Gatsibo
	GAFICO
	64
	22
	42

	Total
	
	336
	111
	225


Source: interview with PAIGELAC officer in charge of Lake Muhazi during my field research July – 

August 2009 

For the conservation activities under PAIGELAC, the project has already created 5 cooperatives to organize the fishing activities and the transport of people and goods across the lake. Out of the 26 harbours initially operating in the lake for transport purpose, the project suggests  maintaining only 9 and  to also provide financial assistance to these cooperatives to acquire appropriate boats if needed(Egisbceom International 2008). 

These activities initiated by PAIGELAC around Lake Muhazi fall in line with the national environmental policy implementation,  through the restoration of degraded natural resources comprising of fishing related activities in the lake, and  soil erosion protection in the watersheds of Lake Muhazi.
The second project in place around the lake is DEMP
. It is also a national government project, funded by UNDP and the Netherlands Government, and managed by the Ministry of Natural Resources and Environment through REMA(Kamukala and Kabanda 2008). Initially its pilot phase started in 2004 in the Western province in 7 districts around Lake Kivu, and it is now in its second phase for the 23 remaining districts
, starting in 2008 and ending in 2013 started in 2008 ending in 2013(Undp 2008). 

The overall goal of DEMP is ‘to contribute to poverty reduction and economic development through sustainable use and management of natural resource’(Undp 2008: 1). This goal is to be achieved through three main objectives:

· Capacity development of the Ministry of Natural Resources , REMA, and the districts;

· Implementation of viable environmental practices;

· Promotion of sustainable livelihoods (Ibid.). 

At Lake Muhazi, DEMP is in charge of managing the space in the 50 meters from the lake for conservation purpose. At the time of my research in July and August 2009, I observed that a canal had been opened, parallel to Lake Muhazi on both sides of the shores. I also observed the absence of any crop or animal grazing between the canal and the lake. In fact that space was wild and bushy, showing that it has been in fallow for some years. Local population found nearby told me the canal was used as a fence to mark the boundaries between the conservation areas near the lake and local population adjacent lands. They also informed me that all farming activities in the distance of 50 meters from the lake shores were stopped since early 2006. 

 According to the interviewees at the sector and site level, the canal had been constructed this year by local population under the instructions and supervision of the environment technical staff at the sector level and local authority of the cell
. This was done during a weekly collective work known as umuganda
, in the local language. One should bear in mind that this project, as its name says (Decentralization and Environment Management Project), fits in the decentralized politico administrative system of Rwanda. Thus, the implementation of activities of this project, are under the direct supervision and monitoring of the local authorities at all levels, in the context of EDPRS as I explained earlier in this section.

Other proposed activities, yet to follow on this land, as I was told by the executive secretaries of the seven sectors selected for my field research, is to be the plantation of trees and grasses which could be used for various purposes. The evaluation report from the pilot project around Lake Kivu mentions cases of conflicts between the local population and the implementing agencies, as regard to who is entitled to harvest the grasses planted in the 50 meters, and families who were not compensated for their houses destroyed in the 50 meters. In some locations, the local population has even uprooted the grasses planted and continued their traditional cropping system(Kamukala and Kabanda 2008: 10).

 From the interview I held with the Director General of REMA on 20 July 2009, it was reported that the main purpose of environmental protection in Rwanda, particularly in the surroundings of lakes, is to reach income generating assets from the protected areas, for example the grass planted in the surroundings of the lake is to be used as fodder for animals, and agroforestry species could be also used for various purposes involving the use of wood as raw material.

At Lake Muhazi, though DEMP has just started the activities on lake protection recently, yet the socioeconomic implications on the livelihoods of the local population are seen and felt, because the ban to use the water from the lake and farming activities in the wetlands surrounding the lake was in force since early 2006. 
3.3 Analysis of livelihood resources: trade- offs, combinations, sequences, trends

Livelihoods assets before the implementation of the national environmental policy on lakes
 As reported by different groups of people and individuals I interviewed during the period of field data collection in July and August 2009, several livelihood assets were in use not only by the local population in the surroundings of Lake Muhazi prior to the implementation of the national environmental policy, but also other nationals as well.  


The lake was open access to everyone, and everyone had a use rights to it, but the land in the surroundings was a private property for individuals who had their land adjacent to the lake. Except the human capital, the lake was a source of almost all the five core asset types of capital upon which rural livelihoods are built(Ellis 1999). 
1. The lake itself represented a natural capital asset of the livelihood as almost the only source of water for domestic use, cattle watering, and irrigation for off- season crops during the summer or in the periods of drought. In many sites local population interviewed also reported that the lake was a place to process cassava and sorghum, and in this case the lake was a physical asset for agricultural processing activities. Traditionally cassava roots are soaked in water for some days to soften them and remove toxins before they are processed in flour used in various recipes. The same applies for sorghum grain soaked in water for some days to germinate before being processed for the local brew. These processing activities were also benefiting the fish in the lake as a good source of feed(Egisbceom International 2008). For that, local population activities were benefiting wildlife in the lake as well.

2. Lake as a source of financial assets: Financial assets can be captured as what the physical and natural assets could generate in terms of monetary income. For example Transport across the lake as an income generating activity for individuals who had boats to transport people and goods. 

This type of transport is the easiest way to carry goods from one side of the shores to the other especially from some remote areas of the districts of Gicumbi and Gatsibo to Rwamagana and Gasabo districts towards the main road Kigali – Rwamagana – Kayonza. Some locations of Gicumbi and Gatsibo are landlocked due to a road system which is not practicable during the raining seasons and very dusty during the dry periods. 

The easiest way of moving goods especially agriculture produce was through the lake. The importance of this activity of transport was not mean because at least 24 harbours were operating before the implementation of the national environmental policy(Egisbceom International 2008), without counting  individual small boats which were used occasionally mainly for social and leisure purpose.

3. Another aspect of Lake Muhazi as a source of financial capital asset of the livelihood is fishing from the lake by individuals living nearby the lake for local market and household consumption, but also groups of professional fishermen for commercial purpose (Ibid). This lake has an advantage of being situated near Kigali city and the main road, this favoured especially small retailers selling fish on the road side, which constituted a diversification of livelihoods for the local population in the surroundings of the lake. 

4. Extraction of sand for construction by those people who made it their daily activity was also an income generating activity related to the lake, as the sand was extracted directly from the lake.  

5. The wetlands in the peripheries of the lake were a natural capital asset for agriculture and livestock activities as well as a source of construction materials and handcraft. Various literatures have proved that irrigation enables farmers to switch from subsistence to market oriented production and thus supports crop diversification and specialization, which at the end can lead to poverty reduction(Hanjra et al. 2009: 164).Hence, land near the lake had more value .
 
Farmers interviewed reported that they used to grow cash crops during the dry season in the wetland surrounding the lake mainly vegetables like tomato and cabbage. Staple crops were also grown during the rainy season especially sorghum and bean which constituted a physical asset for household food security. These crops grown in the wetlands used to bring more income to the household, as we will see in the following section from interviews with local population.

6. Lake as a source of social capital asset: recreational activities, mostly swimming and boating for leisure. The harvest of papyrus grass in the wetlands for making local mattresses used by the poor who cannot afford to buy a foam mattress. It was also reported during the discussions that a significant number of people used to cross the lake to go to their different churches on the other side of lake for weekly service and other religious related activities at their respective parishes. 

Some people had also invested in tourism sites, through building guest houses on the shores of the lake, or private houses for weekends and holidays. Such houses were seen in the sectors of Gahini, Bukure, Murambi, and Musha sectors. 

As a result, the combination of these various assets related to the use of the lake and the land in its surrounding was a complex way for the local population to reach different positive livelihood outcomes, which at the end constituted their livelihood security. Breaking the chain of relationships between different assets will lead to limited sequences and substitutions among livelihoods assets, and create vulnerability as it is seen in further sections of this paper.

Livelihoods assets after the implementation of the national environmental policy
With the application of the policy on Lake Muhazi and its surroundings, and in contrast with what was seen in the previous point of this paper, there have been changes in terms of property regimes of the lake and the land in its surroundings. As a result, livelihoods assets based on the access of the lake and its surroundings have been reduced. For example in relation to changing in property regime from open access of the lake to State property regime for the lake,  there are restrictions to use the water directly from the lake, only fetching is still allowed, other aspects related to a direct use of the lake have stopped since early 2006. 
There is no domestic animal walking towards the lake looking for water, if it happens, a fine is paid by the owner. For other activities in the lake for instance boating and fishing, they have to comply with the law in order to acquire an exploitation permit, otherwise their activity is illegal and when caught they must pay a fine(Republic of Rwanda 2009b). Since the application of the policy is monitored by the local leader at the grassroots’ level, and given the fact that the smallest administrative unit in Rwanda (village)
 is really small and easy to manage and monitor, there is no way illegal actions can go without being noticed by these local leaders.
Changing from private property to State property for the land in the 50 meters distance from the lake shores, what I observed at the time of data collection in July and August 2009 is that the 50 meters from the lake shores are bushy meaning that no more farming or grazing activities are happening in wetlands surrounding the lake. With the land scarcity situation country –wide, as the average size of a farm in Rwanda is less than one hectare (Catherine and Plateau 1998),  the implications can be diverse.

 In depth studies could confirm how this has impacted for example household food security and availability of food stuffs at the local market. Poor people who are living there have lost their physical capital assets for food security entitlements. In a recent survey conducted countrywide, lack of land was ranked first as a main cause of poverty by 50 percent of the respondents (Republic of Rwanda 2007a: 14).This points out the importance of land ownership in the process of poverty reduction and livelihood security.

Tourism and other recreational activities are also neglected when considering the conditions of houses seen at Rwesero in Gicumbi district, Fumbwe, Rutoma, and Kabare in Rwamagana district. These houses used to be for recreational purpose for their owners, but since it is forbidden to be within the 50 meters from the lake, these houses cannot be maintained or renovated when needed.
 One Executive Secretary of a sector in the interview I conducted on 20 July 2009, said that
 ‘Those houses belonging to rich people, majority foreigners will destroy themselves as no activity is authorized to happen on them’. 
At Rutoma, one grassroots’ leader also said that an eye was kept on the compounds of these “rich people” on the shores of Muhazi, in order to make sure that no single activity happened on those houses. Contrary to other lakes where the local populations had their homesteads within the 50 meters from the shores of the lake like the case of Lake Kivu lake the Western province(Undp 2008), at Muhazi local population did not have their homesteads within the 50 meters. This means that, only tourist houses were close to the lake. The social assets of livelihoods were also affected by the changes in property regimes. These assets are like the positions people hold in the community due to what they do or what they possess. 
Another aspect of social assets, was the social relations between the populations from both sides of Muhazi shores, this was facilitated through crossing the lake by boat. Now all activities in the lake have to comply with the law/environmental policy, and only boats equipped with engines and a permit of exploitation are authorized to carry passengers, who have to wear life jackets. These requirements have raised the fare of transport in the boat, which in turn restricted the frequency of crossing to the minimum for those who do not have sufficient financial resources; the fare has doubled since the adoption of the new instructions.
All these implications on livelihoods assets show a part of environmental justice. The poor have been threatened by the loss of the environmental resources and services required for their livelihood(Martinez -Alier 2002).

  The environmental policy implementation at Lake Muhazi did not consider the livelihoods of the poor, whose property rights were taken away, being use rights and ownership rights. In the exploitation of the lake, fishing is a privilege to those who can afford to meet the requirements. In order for individuals to join the district fishing cooperative, they have to pay a membership fee of 10,000
 francs and also have a fishing boat and nets which meet the required conditions. It would require an additional 60,000 francs to buy a boat of that kind (Egisbceom International 2008). This in itself is already a limiting or excluding factor for those who cannot afford to avail such amount. 

The initial property rights of the populations in the periphery of the lake were not compensated, nor were alternative livelihoods introduced for those who had lost their endowments as regard to the use of lake and its surroundings. 
During the group discussion with 11 local residents of Budahanda village of sector Musha in Rwamagana district, when asked how the implementation of the environmental policy on Lake Muhazi has impacted their livelihoods, they answered:

This lake was the major source of our life, because this is the only source of water we use for everything at home from drinking to cooking, watering domestic animals especially cows. The lake was a source of income for many of us who were fishing. Fish was a main source of protein for our children. 
Now, since 2006 we are no longer authorized to use the lake, and only fetching water is still allowed, but this also will not last, because the canal that has been opened is a sign of boundary beyond which we might not go. We are no longer authorized to put our nets in the water to get fish, or take our cows to the lake. Our cows get water only when our children have not gone to school and can fetch water. When a cow is caught going out, the owner pays a fine of 15,000 francs. 
Only cooperative members are allowed to fish in the lake and fish became very expensive to us, one kilogramme used to be 500 francs now it is 1200 francs, and even those who are able to afford that price, the fish are not sold here, they are taken to the cooperative office which is in another sector. If a non member of the fishing cooperative is caught fishing, the boat is destroyed and the nets are confiscated by the cooperative. 
Crossing the lake has also become difficult for most of us who have our relatives on the side of the shores in Gatsibo district. Only authorized boats can do transport of persons and goods. Before 2006, the transport fare was 50 francs, in 2009 with the new system it is 200 francs. All these restrictions have made us poorer because we do not have anything to replace our former activities (Interview recorded on 30 July 2009 at Budahanda). 
As seen earlier in previous sections of this paper, the lake is almost the only source of water in many places of this region, for domestic use as well as for animals watering. By preventing the population to water their cattle in the lake, this has changed dramatically their livelihoods assets as majority of the cows were sold and only a minimum number which can be watered from the homestead remained.

It is a contradicting situation to see a radical change in the use of a natural resource without any transition or compensation to the local population for their lost entitlements, under the environmental policy which claims its ultimate goals to be the welfare of the humans. Moreover this policy falls in the strategy of poverty reduction (EDPRS). This is a contradiction in terms of government strategies. Instead of alleviating poverty among rural population, the policies have enhanced their vulnerability. 
I can deduct that resource conservation has proved to be more relevant compared to socio economic activities of local population in the peripheries of Lake Muhazi. 

From a study trip organized by ISS for ESD/RLGC students to England in June 2009, we were informed how the government, through a financial incentive, helps farmers to conserve natural resources without disturbing their livelihoods. This is a very good example of policy makers taking into consideration the welfare of humans in implementing environmental protection activities. Studies conducted in other parts of the world have also confirmed this as seen in chapter 2 of this paper(Shixiong et al. 2009).
3.4 Analysis of institutional/organizational influences on access to livelihood resources
 In section one of this chapter, I attempted to describe the legal framework of the environmental policy, with the institutions in place regulating access to the natural resources, which are water from lake Muhazi and the land in its surroundings. In this section, I consider how these institutions have impacted the property rights of the local populations who were using the lake and its surrounding lands before 2006 when the first activity was implemented at the ground. The outcomes generated from the livelihood strategies can be found from the responses given by the interviewees during group discussions and individual interviews. 
From an interview conducted on 23 July 2009, in the district of Gatsibo, sector Kiramuruzi in the cell of Gakoni, one woman who keeps exotic milking cows, reported:

 There is no other source of water in our neighbourhood, preventing us to water the domestic animals from lake has obliged many cattle keepers in this village to sell their cows. Cows were a source of wealth, as this region experiences drought regularly and cows can constitute a source of money in case crops have failed. You sell one cow and use the money to buy food for the family. Another point is the supply of organic manure to our farms, without putting manure in the field you cannot expect good yield. When we bought this farm ten years ago, we were more interested in being near the lake so that our cows can get water and grazing land during the dry season, now if we are cut from accessing the water, I think we will sell our cows and look for other business if we can find any.
The local populations have lost their use rights to the water from the lake, which has led to reduce their physical capital asset. By diminishing the number of assets owned, a household may get less income, become food insecure, and the general well being decrease, hence on the long run become poorer. In Rwandese society, cows have always occupied a privileged place in the capital assets of a family. This, not only because they are seen as source of wealth, but also as a prestige, people are categorized depending on the number of cows owned,  from rich to indigent (Republic of Rwanda 2007a: 14). 

A young man from Itaba village, used to be a fisherman until 2006, when he was asked to stop this activity on the lake. He tried to form another income generating activity, because he did not have a piece of land to cultivate. He was living from fishing, selling the fish he caught and using it for money to buy food. He said: Now, I became a barber, but in a remote place like this village, you cannot compare the money I was getting from fishing to what I get from hair dressing, it is less. 

Two other men ex fishers met in the same village the same day, told me that:
 We used to earn at least 50,000 francs per month from the fish sales without counting the fish left home every day for home consumption, and no other activity can give us that amount of money per month in this village. We used to be considered in our community, but now we do not have that prestige anymore, because we live on cultivating for others because our land is small and cannot provide for the needs of our families. We cannot compare the situation before the restriction to fish in the lake and now, because when you work for others, you are seen as a poor person.
The lake used to be a source of financial capital, and the outcome of the institutions regulating access to assets, is the loss of income, with less opportunity to shift to others assets. The diversity of assets cannot be compared to the initial situation, where fish as a natural capital asset from the lake was rewarding more. Hence, the outcome of this shift is more vulnerability of the people.
 In the sector of Bukure from Gicumbi district, I had a focus group discussion with 11 farmers (9 men and 2 women), five of them are members of the fishing cooperative, with one who has a boat for transport. For them, joining the fishing cooperative has been a good idea, they said:

 Since now we are forced to save some money from the fish sales, before when we were working individually, we used to consume without saving. We also have an opportunity to get a loan from the cooperative which was not the case before, as there was no cooperative. For those who used to fish but who are not able to join the cooperative, it is a loss, because not only they cannot fish, but also they cannot get any fish for consumption as fish are sold outside the village.
Indeed, this shows how disparities have been created in the local community by the new institutions managing a natural resource (Lake Muhazi). Few people have opportunities to diversify their livelihoods whereas the majority of the local population are excluded.
When asked how the group saw the new law on boating, they answered that, it has affected all of them in a negative way: 

The investment required is high because you have to buy an engine for the boat and security jackets for all passengers, this has increased the fare of transport which used to be 200 francs and now it is 300 francs, and the goods have to pay, which was not the case before. Now, there are fewer passengers. These prices may even go up depending on the prices of fuel for the engine of the boat.

For this group, stopping farmers from exploiting the wetlands surrounding the lake has impacted the region. Many farmers have small land, and for those whose land neighbours the lake, it was a very good opportunity to grow crops especially vegetables for selling, as the village is nearby a big market (Gaseke) on the main road heading to Kigali, the place was a food basket supplying vegetables like sweet pepper, green bean, eggplant and tomato. 

Per season, one farmer could get 40,000 to 50,000francs from the sales of agriculture produce of the wetland. The wetland also was used to keep seed for sweet potato after the long dry season of June to September. Now, all cropping activities have stopped since 2006. We were also obliged to sell our cows because no cow is allowed to go out or to go to the lake for water, not only we lost an economic asset but also a social asset, as cows in our culture can play many roles, such as paying dowry for our sons, gift to our friends, but if you keep just one cow, you cannot divide it to fill all those roles.
 We also find it very risky to keep one cow, when it dies, you lose everything, but in the case you have many cows, when you need money you can sell one and keep others. It has made us poorer. Some farmers had big farms in the wetlands where they were rearing exotic milking cows, they were obliged to move from the place, because they are not allowed, what they invested in purchasing those cows was a loss, now as you can see the place is a bush.

When I asked them how they would suggest protecting the lake, they said:

 Erosion control on the hills surrounding the lake could protect it without taking away our land, because we do not think that the 50 meters alone can protect the lake, for us we see it as a way the government wanted to chase the local population away, so that it can become a property of the government to be used for its own interests. (Interview recorded on 24 July 2009 in a focus group discussion with some members of KOAGI and other farmers from the sector of Bukure). 
The frustration felt by the local population, is due to not only having lost their livelihood assets, but also because they were not involved in the planning of the conservation activities. The level of participation of the local population seems very superficial and limited to the labour supply in some activities of conservation, such as digging the canal to mark the boundaries of the lake. And this confirms the relevance of including local population in  the planning process  for the sake of transparency in decision making(Maree et al. 2008). Otherwise, the conservation of natural resources may generate an  extra cost to the local poor, which they would find difficult to accommodate(Wiggins et al. 2004).

The 50 meters in the surroundings of the lake are advocated exclusively to conservation activities. First a canal was opened to be used as the 50 meter boundary. Between the lake and that canal only grasses and trees can be planted, Napier grass and bamboo are the two species to be introduced in the near future. From the interview I held with the Director General of REMA, the two species would be exploited by the owner of the farm according to a general contract signed between the two parties
. She stated that the Napier grass will be harvested regularly to feed cattle, and if the owner of the plot does not have livestock he/she could sell it to others, and buy what that plot was producing previously. 
Even if in the sight of the project management, the land continues to belong to the farmer, this would not comply with the definition of private property rights which implies that the owner has a freedom in the use of the property(Ostrom 1990).This is not the case here, instead this falls under the State property whereby the State determines who has the rights and who does not have it to use the resource. 

 For the individuals whose land has fallen inside the boundaries of the protected area, they do not see it that way. For them, their land has been taken by the government as they do not have any freedom to use it the way it is more profitable for them, they consider it as a lost asset, since they have lost all the rights they had on it. Some of them told me that growing grasses to feed animals cannot be compared to producing a cash crop. From the activities initiated by the 2 projects in charge of implementing the national environmental policy at Lake Muhazi, namely DEMP and PAIGELAC, what can be observed is that there is no continuity for majority of the livelihood assets in how they used to be. Many changes have occurred without compensation for the local population
Livelihood diversification can be associated with widening disparities between poor and better off since the latter can invest in more activities than the poor. it is in this regard that fishing  and boating activity in Lake Muhazi, can only be affordable for those individuals who are better off compared to the poor who cannot have the amount of money required to join the cooperative and buy a fishing boat and its equipments. 
The project in charge of reorganizing the fishing activities in Muhazi (PAIGELAC) did not incorporate in its mandate to avail credits or grants to the poor who used to exercise income generating activities in the lake, and who have lost their entitlements with the implementation of the national policy on environment. Instead the approach they have adopted favours those who are already better off, e.g. those who can afford to fulfil the financial requirements. This as such, the environmental policy instrument in use has a negative impact on the livelihoods of the local population.
Fishing cooperatives were created by the project and were not in existence before the implementation of the environmental policy, and this has led to two diverging outcomes. The first one is exclusion seen because only a certain category of the local population can join a cooperative. Instead of diversifying the livelihoods of local population, this has created specialization for a small portion of the population excluding the majority of the community members. Only a certain elite will enjoy the use rights of the lake.
 Here , I can question the environmental justice being done for this lake, because not only people were excluded from the resource they used to share, but also there is a contradiction between the purpose of the policy which claimed to be human centred and its implementation which shows a more economical development orientation. In fact, using cooperatives to manage the public resources can be a way of organizing the exploitation of that resource in order to pay tax in an organized way rather than allowing individual exploitation which could be difficult to monitor.

 The second outcome is the integration of women in the fishing cooperatives. Due to the system of quotas in the constitution of Rwanda which obliges to have the representation of women in all sectors of life at the rate of 30 percent minimum
(Republic of Rwanda 2003). Initially fishing was a business exclusively for men. Now for a cooperative to be recognized as such, it must have in its membership and managerial positions at least the constitutional quota for women. 
This has diversified the livelihood portfolios for women through the catch of fish and their commercialization. In majority of the cooperatives, women are in charge of fish sales. By improving their income status in the household, women have acquired additional capabilities in many levels of life, such self reliance as this woman from Gatsibo fishing cooperative, who said:

 ‘With the money I put aside from fish sales, I have bought this new furniture in the house, and I am no longer obliged to beg money from my husband every time I need it for personal expenses’.
 This can increase the bargaining power of women in the household and to some extend decrease the intra household power relations between husband and wife. 

3.5 Outcome of the implementation of environmental policy on environmental quality

The ultimate goal in the policy implementation was the preservation and conservation of degraded natural resources as seen in the first section of this chapter.

The outcome on environmental quality that I observed during field research is the level of water in the lake. Since 2006 when all activities near the lake were stopped, the level of water continued to increase and has now reached the initial level even higher than the original level.

 Houses at Rwesero in the sector of Bukure destroyed by the water in the last two years had been on the lake shores since the 1970s, as was told by the local population. This confirms that the level of water has risen higher than was normal. The same phenomenon happened in other sites with conservation activities of lakes, as confirmed by studies done on other lakes, for example on Lakes Burera and Ruhondo in the Northern province(Helpage- Rwanda 2009b).

Other conservation activities initiated in the watersheds of Lake Muhazi have not yet showed environmental quality because they were only recently started, like soil erosion control.
Chapter 4 Conclusion and reflections
This research paper has aimed to explore and understand the implication of implementing a new national environmental policy, by changing the property regimes of lakes, and how this change has impacted livelihoods of local population living in the neighbourhood of Lake Muhazi. 

From the initial analysis of the policy settings and its legal framework, the research found that the new environmental policy is not only on paper, it is in fact being implemented from the ground level up. There is a multidisciplinary team of stakeholders at all levels implementing the policy.

 From the analysis of the changes in property regime, shifting from an open access regime to State property regime for the lake, and from private property to State property for the wetlands (in the restricted distance from the lake), findings showed that there was a negative impact on the livelihoods of the local population. Even though the policy claimed its ultimate goal to be the wellbeing of humankind, findings from my study showed that there was in fact segregation among the local population, which due to the strategies already implemented, excluded the poor.

Due to the alteration in the lake’s status, by which used to be a source of entitlement and gave the local population vital access to their livelihoods, the new status of the lake demands a higher financial burden. For example, requirements to join a cooperative being the only authorized institution to exploit the lake in fishing and transport carries a heavy cost, particularly for the poor. Assuming that even if all were able to meet the requirements, joining the cooperative is exclusive to some extent, not everyone can join the cooperative, not only because it has a limited membership capacity, but also not everyone wants to join it. Hence the cooperative cannot be considered as a case of CBNRM to represent the local community.

Seen as a whole, the change in property regime of the lake and its surroundings has brought no diversification of the livelihoods as was expected by the policy makers. Instead it has created specialization employment for a small portion of the population, with an exclusion of the large majority of the local population living in the watersheds of Lake Muhazi.

The restriction of direct use of water from the lake for the various needs of the local population, such as irrigation of crops during the dry periods and watering domestic animals, has resulted in less income for the household, less food for local consumption and local market, and in the end, less livelihood assets, creating the vulnerability of livelihoods, especially for the poor. 

Nonetheless, a positive impact in the implementation of the national environmental policy on lakes was also found in regard to the inclusion of women in the fishing cooperatives. This is an innovation in the history of this lake, as before the implementation of the new environmental policy, fishing was an activity exclusively devoted to men. 

In brief, findings of this study have shown that the policy makers did not put people in the forefront for the creation and the implementation of the environmental policy, and the livelihoods of local people were not taken in consideration. Instead, the issue of the lake’s conservation was more of a major concern. And this is the result of a centralized legislation on natural resources, in general, and lakes in particular.
Not all lakes have the same purpose; some of them supply water for hydro electric power production and really need the level of water to be high, others constitute a major source of water for domestic use by the local population, like the case of Muhazi. Some lakes are situated in a landscape suitable for tourism and their conservation techniques must be in harmony with that end.

All these elements specific to particular situations and context were not taken in consideration before implementing the new environmental policy on lakes. As a result, the rural livelihoods of the local population in the peripheries of these lakes have become more vulnerable, and precisely around Lake Muhazi.
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Appendices

Appendix 1 
Administrative map of Rwanda with districts, lakes, and sectors bordering Lake Muhazi
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Source: Ministry of Finances and Economic Planning, 2006
Appendix 2: Checklist of the questionnaire used for group discussions and individual interviews in field research

1. Contextual analysis of policy settings

Checklist for interview with senior officers in MINIRENA and REMA

1.1. What is the main purpose of the environmental policy and the subsequent organic law on water resources in general and lakes in particular?

1.2. What are the government strategies and measures to implement this policy?

1.3. What are the arrangements made by the government in order to help farmers who are no longer authorized to cultivate the wetlands near the lakes?

1.4. What are the arrangements made by the government for people who were exercising economic activities in the lakes?

2. Level of policy implementation at the district and sector level

Checklist for interview with technical officers in charge of environment at the district and sector level, and the executive secretaries of sectors

2.1. What are the measures taken in order to implement the environmental policy on Lake Muhazi in your district/sector?

2.2. Who is in charge of applying these measures?

2.3. Who are the partners in activities implementation, and their level of intervention?

2.4. What are the implications if these measures are not followed?

3. Livelihoods of local population in the surroundings of Lake Muhazi

Checklist for interview and focus group discussions with grassroots leaders at the cell/village level, members of fishing cooperatives, and individual farmers who have farms bordering with the lake

3.1. Have you ever heard about the new national environmental policy on lakes, particularly for Lake Muhazi?

3.2. If yes, when was it, and what does it say?

3.3. Prior to this policy, what were the activities exercised in this lake and in its surroundings?

3.4. Is there any change since the implementation of the new policy?

3.5. If yes, what kind of change and how has it affected the livelihoods of people in this area, or people in general?

3.6. What are your contributions in the implementation of the policy?

3.7. Is there any change you would like to make in implementing the policy? Why? How?

3.8. Do you have any other comments or suggestions on what we have been discussing?










Water resources: 


Impact of environmental policy through property regimes on rural livelihoods around Lake Muhazi in Rwanda


























































































































Livelihood outcomes:


  Income


  Food security


  Use of natural resource (lake)





Livelihoods strategies








Transforming structures and processes


New environmental policy and law Institutions (e.g.EDPRS, decentralized government)





Livelihoods assets


Human capital


Financial capital


Social capital


Natural capital


Physical capital





Vulnerability


Trends: Change in property rights: 


-Ownership rights lost 


-Limited use rights








� As the map in appendix1 shows


�Law N° 04/2005 of 08/04/2005


� Article 15 of this organic law on environment


� Article 17 of this organic law on environment


� Article 19 of the organic law on environment


� Each year, targets are set to implement the EDPRS strategies at the district level, and at the end of the year a national evaluation is done, the first districts are rewarded in a political ceremony by the President of the Republic, this stimulates districts to compete


� Projet d’Amenagement Integré et de Gestion des Lacs


� Decentralization and Environment Management Project


� Just to remind that Rwanda has 30 districts


� There are three levels of administrative subdivisions in a district: a sector, then cell, and lastly a village


� Umuganda refers to a collective activity for public interest accomplished by all adult members of the community at a selected day of the week or generally the month


� The average size of a village is 150 households


� In average,1euro=800francs


� The parties here refer to DEMP and the farmer


� Article 9 of the Constitution
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