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ABSTRACT: The study was set out to investigate how encroachment 

on ecosystem tangible goods improves the host community well-being. 

The problem was that over harvesting of the tangible goods resulted in 

the degradation of the ecosystem and thus affected the quality and 

quantity of the tangible goods harvested and thus negatively affected 

the host community's wellbeing. The study had threefold objectives and 

these were; to describe the ecosystem destruction trends; to determine 

the driving forces behind the encroachment of the park ecosystems and, 

to ascertain the different ecosystem tangible goods harvested from the 

park. The literature of the study focused on local community wellbeing 

and encroachment as well as the causes of rampant encroachment of 

the ecosystems both in unprotected areas and in protected areas. The 

methodology of this study was majorly descriptive and considered the 

population of 40 households and a sample of 32 households as well the 

household used as a sampling unit. The results indicated that 

encroachment on ecosystems occurred and as a result the ecosystem 

size dwindled over the past three decades. Also, the results revealed 

that the major cause of this encroachment was scarcity of land and 

poverty.  Whereas the most demanded ecosystem resources were timber 

and fuel wood. It was concluded that because there was no wellbeing 

amongst the host community due to poverty and scarcity of land, they 

were forced to encroach on the ecosystem resources. It was therefore 

recommended that the park and host community should find 

mechanisms to empower the host community in order to minimize 

encroachment rates.  
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INTRODUCTION AND BACKGROUND 

Globally, the concept of ecosystem goods, services and natural capital have in the recent past 

been developed to make clear the linkage between human wellbeing, ecosystems and 

ecological sustainability for policy, development and conservation (MEA, 2005; Sachs and 

Reid 2006). Recent efforts have indicated that incorporating ecosystem services into land-use 

decisions characteristically favours local community wellbeing, conservation activities as well 

as sustainability of conversion of intact ecosystems (Balmford et al 2002; Turner et al 2003) 

Ecosystem services and goods are presumed to be benefits that humans enjoy from ecosystems 

and as such the Millennium Ecosystem Assessment (MEA), categorized them into four sections 

namely; provisioning, regulating, supporting and cultural services (Allen et., al 2011). 

Ecosystems offer tangible renewable goods such as food, fuel wood, fiber, water and medicinal 

plants among others. While the tangible services include the processes that generate the 

tangible goods (Greenfacts 2015). While protected areas are looked at as management tools 

that are designed to conserve the natural capital. In the same line, ecosystem conservation aims 

at understanding the interactions of man and ecosystems and how to manage them to have an 

enabling environment for sustainability (Groom., et al 2006).  

At the global scale man depends on the ecosystem in a variety of ways. As a result of this 

dependency there is continuous modification of ecosystems to harvest the ecological renewable 

goods and services. This is linked to human population growth which creates demand for their 

consumption (Williams 2011). Researchers have highlighted four common elements of human 

ecosystem modification and include simplification of the ecosystems, reduction in natural 

variability, fragmentation of ecosystems processes and introduction of hard boundaries 

(Turner., 2001).  

Early studies indicate that unsustainable activities have led to depletion of certain renewable 

ecosystem goods which has resulted in alteration and collapse of particular ecosystems, change 

in its functions and loss of some or all of goods or services associated with adjoining 

ecosystems. Also, extensive deforestation around the Malaysian capital Kuala Lumpur led to 

loss of water reservoirs and triggered water rationing in 1998 and decline continued until for 

the first time it imported water (Butler 2009). 

Nevertheless Butler (2009) argued that demand for ecosystem renewable goods and services 

has grown, and directly impacts negatively on the poor community that have lost access to 

dwindled renewable goods. For instance, large amounts of fish on the western African coast 

has been harvested by the western countries which has made the local people run short of fish 

which was their food and source of income (Greenfacts, 2005). In the same vein, (Lester, 2009) 

emphasized that forest ecosystems act as homes to approximately 300 million lives globally, 

30% of whom are the indigenous while 800 million rely on forest ecosystems for their 

wellbeing. Additionally, 75% of the 2.6 billion individuals who survive on less that two dollars 

a day are known to be dependent upon the local natural resources for their livelihood (UNEP, 

and World Bank 2008). 

 In a similar way (Geist and Lambin, 2002) found out the poor are usually the ones who are 

highly dependent on the ecosystem renewable goods and services because these ecosystems 

generate several resources namely food, medicine, fuelwood, timber products, revenue from 

small businesses and construction materials. For example about a billion human beings use and 
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live in bamboo houses where bamboo offers protection on the outside of their built houses ( 

Bell and Morrison, 2015). On the contrary anthropogenic activities if poorly handled can result 

in negative results that accelerate depletion and destruction of renewable ecosystem goods and 

services as well as higher production costs.  

 Apart from that, the ecosystems are not islands and so they are closely linked and always 

interacting with a wide range of species that compose them, the ecosystem services involved, 

ecosystem functions and related phenomena. This therefore implies that perturbation of one 

section of the ecosystem, disrupts negatively proper functioning of the entire system (Falvio, 

2008). De Groot and Boumans, (2002), also highlighted that as a result of ecosystem 

disturbance, may arise due to the impacts from sectoral activities which directly depend on the 

natural capital such as fishing, agriculture, mining and grazing and so need to be assessed 

before grave mistakes are made. In the same line the consequences of  such as timber harvest, 

water harvest, and fertile soil use need to be assessed in light of the extent of their disturbance 

on ecosystem renewable goods and services by the local community.  

Falvio, (2008) also added that in Rwanda, demand for ecosystem goods has grown over the 

past three decades in a way that tradeoffs among services and goods  have become the order of 

the day. For example, a country can decide to increase food supply by converting a forest 

ecosystem to agriculture. Lester (2009) also added that this in turn affects the other intangible 

ecosystem goods derived from the forest ecosystems such as water purification, nitrogen cycle, 

carbon cycle, soil erosion control, and ecotourism and tangible renewable ecosystem goods 

such as timber products, food, fruits, fish and medicinal plants. Additionally, there are many 

indicators that show that ecosystem goods demand and services will grow over the next 30 

decades (MA, 2005; Sachs and Reid, 2006).  

Similarly, the challenge in Rwanda is brought about by the increasing demand for ecosystem 

renewable goods and services is complicated by the increasingly serious perturbation in terms 

of inability of the ecosystems to offer these benefits which affects the local community 

wellbeing (Geist, 2002). For instance, world fisheries stocks are dwindling, due to overfishing, 

while 40% of the suitable agricultural land has been degraded in the recent past by erosion, 

salinization, compaction, nutrient depletion, pollution, urbanization and settlements. Also, 

other anthropogenic induced problems include alteration of the nitrogen cycles, phosphorus, 

sulphur, and carbon cycle. These challenges in several parts of the world are greatly attributed 

to limited knowledge and understanding of the local community (Bogmann, et al 2000; 

Dasgupta, 2001). Other researchers (Williams, 2011; Greenfacts, 2005 and Geist, 2002) argued 

that ecosystem degradation tends to ham majorly the rural local community and has more direct 

and severe impact on economically poor people.  

The depletion of the renewable ecosystem goods has great implications on the livelihood of the 

local community. This is because wellbeing has key aspects that must be noted, namely the 

basic material for a good life, freedom and choice, health, good social relations and security. 

Therefore, lack of ecosystem benefits disrupts the wellbeing of the local community in rural 

areas and poor countries (Pearce, 2006). Conversely human wellbeing can be improved through 

sustainable human interactions with ecosystems supported by necessary instruments, 

institutions, organizations and technology. The creation of these processes through 

participation of local community and transparency is likely to contribute to wellbeing in terms 

of freedoms and choice as well as improved economic, social and ecological security. Whereby 
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ecological security means the ability to have sustainable ecological renewable goods and 

services that the local community can depend on (Rosegrant et al 2003; UNEP, 2008).  

Interestingly Pearce (2006) mentioned that there are indicators which show that humans are 

using the ecosystems in a non-sustainable manner and yet ecosystems are assets that are similar 

to other capital assets that contribute to the flow of goods and services in a long run. This 

implies that if the ecosystems are depleted in a short run then human well being will be affected. 

In addition, the studies also reveal that in the past two decades ecosystems have been under 

increasing pressure from anthropogenic activities. In the same way, the MEA, 2005 highlighted 

that approximately 60% of the services provided by the ecosystems to man’s wellbeing are 

observed to be declining.  

As a result, the ecosystem renewal goods and services from the modification of the earth, have 

led to dwindling of the benefits. Similarly, there is general consensus that suggests that in the 

21st century man will face several pressing and complicated challenges that include conversion 

of ecosystems to large-scale decline in ecosystem renewable goods and services (MEA, 2005; 

Schrorer et al 2005). As a result, increasing poverty and water scarcity especially in developing 

countries is likely to dangerously drive climate systems (Schneider, 2001; Mastrandrea and 

Schneider 2004). Similarly, Myers and Worm 2004 agreed that these challenges were occurring 

on unprecedented scale and are most likely to be linked to growing societal demands especially 

in rural settings. Therefore, the mitigation measures require deeper analysis and articulation of 

the ecosystems and linkage to human existence as well as wellbeing (Schrorer et al 2005, Sachs 

and Reid, 2006).  

 

MATERIALS AND METHODS 

Bwindi Impenetrable National park is located in southwestern Uganda, along the border of 

Democratic Republic of Congo (Plumptre et al., 2004; ORTPN, 2005) The forest area 

represents one of the remnants of once extensive Afro-montane forests. It is known to support 

unique and endemic species that include mountain gorillas (Gorilla beringei beringei). The 

forest area is also surrounded by one of the highest population densities in the region. The park 

covers 331km2 of jungle forest which consist of afro-montane and lowland forest cover. It was 

designated as a UNESCO-World Heritage Site (Plumptre et al., 2004). It has got several species 

of flora and fauna that are endemic to the forest and is located at 00 53’-10 08’S, 290 35’ 290 50’ 

E. The park consists of steep sided hills and extends to an altitude range 1400m rising to the 

highest point of 2607m in the southwest and to the lowest 1190m in the northeast. The 

topography is very rugged and 60% of the protected area has an elevation of 2000m. The area 

outside the park is majorly composed of fragmented land pieces that were cultivated by the 

adjacent local community. The population density is high and is estimated at 280 persons per 

km2 and majorly depends on subsistence farming (Lanjouw et al., 2001).  

The study population was 40 households and the sampled households were 32. The researcher 

used Slovin's formula to come up with the required sample.  The sample of households were 

used and two elders in each household were used as the respondents for this study.  The data 

collection procedure involved the following. All visible evidence of human activities like bean 

sticks harvest were noted and recorded. Boundary walks covered the purposely selected park 

areas heavily encroached by human activities. During the field study the researcher moved 
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along the boundary. The survey involved moving along the park boundary in the selected study 

spots situated in the parishes selected as well as the park offices in Kinigi sector. The unit of 

measurement was the household with each contributing two respondents. Two adults in the 

household (mother and father) were selected for the interview. All these were randomly 

sampled and the park staff plus local authorities were purposively selected after placing them 

in strata. Anthropogenic activities were recorded from respondents, private woodlots and other 

drivers that influence ecosystem changes. Signs of anthropogenic activities were recorded at a 

distance of about 150 meters from the boundary. This was because earlier studies by (Olupot, 

2009) indicated that most resources were harvested by local people within 300m from the park 

boundary. The study used purposive and stratified sampling techniques especially among the 

local communities and the park staff. Purposive sampling method was used especially targeting 

those deemed to be knowledgeable and well versed with the aspects under study. Stratified 

sampling involved dividing the area of study in strata whereby the respondents were placed 

into three categories that included the top management, middle management and lower cadre 

staff, community leaders, community members and community mobilizers. 

 

RESULTS 

The purpose of the study was to investigate the effect of ecosystem encroachment on local 

community wellbeing. In that regard, taking 1973 as a base year, the results indicated that as 

the population increased, the ecosystem size kept dwindling. According to the Key informant, 

the ecosystem cover area by1973 had an ecosystem cover area of 56.2% in size. This was 

attributed to rapid population growth coupled with lack of agricultural land and thus 

deforestation. While the unprotected woodland ecosystem area was 29.4% of the total land 

surface, however, by 1987 the woodland ecosystem area had reduced  to 9% and this was a 

result of  increased demand for fuel wood and charcoal. Similarly, the protected ecosystem area 

had reduced to 54.8% due to deforestation for timber products. In the same vein the small scale 

farm ecosystems were 29.4% in 1973 but by 1987 the farm ecosystem area had increased to 

30.2%. This was similar to tea plantation ecosystems that covered 6.4% in 1973 but had 

reduced to 5.5% and all these phenomena were linked to the increasing population and demand 

for land for settlement. The Key informants added that by 2010 the protected area ecosystem 

area had reduced further by 2.9% to 51.9% this was due to increased population pressure and 

high demand for timber products for their wellbeing. Additionally, by 2015, the protected area 

ecosystem area had reduced further by 0.9% whereas in the same year the unprotected 

woodland ecosystem area had also reduced from 9% to 1,7% and further in 2020 by -24%. This 

decline in the size was attributed to clearance of woodlots for increased demand for agricultural 

areas as well as settlement areas. The results also revealed that the small scale farms  

progressively increased as observed in table 1. For instance, it was found out that by 2010, the 

small scale farms had increased to 33.5% from 30,2 in 2010 and further increased to 55.5% by 

2020. This was highlighted by the respondents that increased demand for household sustenance 

through subsistence farming led to this trend. However, tea plantations, ecosystem areas and 

grazing land areas from 2010 to 2020 continued to dwindle. All these were attributed to acute 

shortage for land and thus rampant clearance of ecosystems by the local community for their 

wellbeing 
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area  

(ha 

x100) 

Perce

ntage 

cover 

1973 

1987 

area     

(ha 

x100) 
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cover 

1987 

2010 

area     

(ha 

x100) 

Percent

age 

cover 

2010 

2015 

area 

Percent

age 

Percent

age 

(ha 

x100) 

Cover 

2015 

Cover 

2020 

Protected 

area 

359.1 56.2 350.1 54.8 331.2 51.9 331 -0.91 -0.91 

Grazing 

lands 

14.4 2.2 3.6 5 9 1.5 7.8 -13.3 -10.2 

unprotect

ed area 

36.9 5.8 57.6 9 10.8 1.7 8.2 -24 -16 

Small 

scale 

farming 

188.1 29.4 193.5 30.2 214.2 33.5 332.7 55.3 55.5 

Tea 

plantatio

ns 

41.4 6.4 35.1 5.5 73.8 11.5 75.3 2 2 

 

The findings in Table 2, indicated that as a result of lack of alternatives for sustainability by 

the adjacent local community, many of them engaged in the illegal activities in the park. It was 

revealed by the focus group discussions that scarcity of water, construction materials and 

affordable meat, some of them illegally entered the park to harvest bamboo poles for 

construction and has been going on from 2007 to 2020. The key informants agreed that there 

was encroachment and poaching carried out by the local community. This was reflected in the 

progressively increasing number of high number of snares from 2007 to 2020. This was said 

to be as a result of scarcity of meat which was coupled with high prices of meat and so some 

of the local community resorted to poaching to earn income and sustain their wellbeing. In 

addition, the results also showed that the number of beehives increased from 2007 up to 2013 

reduced in 2014 and remained constant. This was attributed to deforestation and lack of where 

to place the bee hives. The focus discussion group agreed that the local community engaged in 

income generating projects and the key was beekeeping where the locals had no alternatives 

but placed their beehives inside the park. The results in Table 2 also revealed that as a result of 

lack of alternative water sources around the park, some of the local community illegally entered 

the park to fetch water. The scarcity of water was reflected in the high number of the illegal 

water cases recorded inside the park. The key informant added that the challenge of water had 

led to encroachment from the surrounding host community as indicated in table 2. However, 

the findings indicated that poaching had reduced and it was attributed to strict and tough 

penalties levied on the culprits arrested. The findings also indicated that firewood collection 

still existed but the trend is declining and this was as a result of new energy sources such as 

agricultural residues, bio-gas, solar energy as well as stringent laws implemented by the park 

authorities. 
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Findings from focus group discussions revealed that there were causes of illegal activities in 

the park by the local community. According to the respondents as indicated in Figure 1, the 

majority, 27% of the respondents, agreed that shortage of land in the area surrounding the park 

influenced them to seek alternatives by illegally harvesting the park resources to sustain their 

wellbeing.  Also 23% agreed that it was as a result of poverty which prompted them to search 

for alternatives to sustain their livelihood. They argued that lack of income pushed them into 

illegal activities to increase their wellbeing. Additionally, another factor highlighted was 

illiteracy as mentioned by 20% and this was emphasized that lack of qualifications makes it 

difficult for them to get high paying jobs which was the reason why they supplement on the 

meagre incomes by encroaching on the park ecosystem. The respondents argued that due to 

high population pressure as highlighted by 16% of the respondents, was another key factor that 

had led to encroachment on ecosystems. They emphasized that as population increased, 

demand for more firewood, timber, land for agriculture and settlement. High affinity for these 

requirements forced the local community to engage in illegal activities and as a result 

degradation and reduction in size of the ecosystems. Finally, the results indicated that the 

respondents pointed out that another influencing factor was the lack of harmonization of the 

laws which was mentioned by 14% of the respondents. They argued that most times the laws 

conflict and lead to illegal activities because some laws provide for sustainable use of park 

ecosystems while other laws prohibit the harvesting. 
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DISCUSSION 

The results indicate that ecosystems were encroached on by the local community adjacent to 

the park. It was discovered that the ecosystem size had changed majorly from 1973 and the 

size dwindled due to influencing factors such as poverty, high population density, shortage of 

land and illiteracy. The reason behind was that the local community were left without any 

option but to encroach on the ecosystems for their wellbeing. Over harvesting of ecosystems 

led to dwindled tangible goods as well as the reduced cover area of the ecosystem which 

impacted on local community wellbeing. These findings were in agreement with the authors 

such as (Geist and Lambin, 2002) who found out the poor are usually the ones who are highly 

dependent on the ecosystem of renewable goods and services. This was because these 

ecosystems generate several resources namely food, medicine, fuel wood, timber products, 

revenue from small businesses and construction materials (Bell and Morrison, 2015).  

Additionally, De Groot and Boumans, (2002), also highlighted that as a result of ecosystem 

disturbance, may arise due to the impacts from sectoral activities which directly depend on the 

natural capital such as fishing, agriculture, mining and grazing and so need to be assessed 

before grave mistakes are made. In the same line the consequences of such as timber harvest, 

water harvest, and fertile soil use need to be assessed in light of the extent of their disturbance 

on ecosystem renewable goods and services by the local community. (Falvio, 2008).  The 

findings also revealed that the local community activities degraded the forest cover size which 

also led to reduction in the ecosystem goods for their wellbeing.  The reduction in the quantity 

and quality of the tangible goods obtained from the park led to continuous harvest of the 

ecosystem goods which disturbed the ecosystems.  These findings were in agreement with the 

earlier researchers who emphasized that for instance world fisheries stocks are dwindling, due 

to overfishing, while 40% of the suitable agricultural land has been degraded in the recent past 

by erosion, salinization, compaction, nutrient depletion, pollution, urbanization and 

settlements. Also, other anthropogenic induced problems include alteration of the nitrogen 

cycles, phosphorous, sulphur, and carbon cycle the challenge, There were brought about by the 

increasing demand for ecosystem renewable goods and services was complicated due to the 

increasingly serious perturbation in terms of inability of the ecosystems to offer these benefits 

which affects the local community wellbeing. These challenges in several parts of the world 

are greatly attributed to limited knowledge and understanding of the local community 

23%
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(Bogmann, et al 2000; Dasgupta, 2001).  In the same argument other researchers such as 

(Williams, 2011; Greenfacts, 2005 and Geist, 2002) argued that ecosystem degradation tends 

to ham majorly the rural local community and had more direct and severe impact on 

economically poor people. The depletion of the renewable ecosystem goods has great 

implications on the livelihood of the local community. This is because wellbeing has key 

aspects that must be noted, namely the basic material for a good life, freedom and choice, 

health, good social relations and security. Therefore, lack of ecosystem benefits disrupts the 

wellbeing of the local community in rural areas and poor countries (Pearce, 2006). 

 

CONCLUSION  

It was concluded that ecosystems in and around Volcanoes National Park were disturbed and 

this affected the size of the cover area as well as the quantity and quality of the tangible goods 

derived.  The reasons for disturbance were due to factors such as poverty, population pressure, 

shortage of land for agriculture and settlement. In conclusion the local community encroached 

on the ecosystems majorly to harvest timber, fuel wood and construction materials, further 

conclusively ecosystem degradation was also brought about by the scarcity for land for 

cultivation since the majority of the local community relied on subsistence farming and grazing 

of cattle. It was also concluded that the ecosystem disturbance was brought about by poaching 

the animals and it was indicated by the high numbers of wildlife snares. Finally, in conclusion, 

over exploitation of the ecosystem tangible goods had led to dwindling of the goods obtained. 

The dwindled harvested resources also negatively affected the local community wellbeing 

because of the reduced income and crop yields due to reduced ecosystem size and reaction in 

soil fertility. 

 

RECOMMENDATIONS  

⮚ Under this section the study recommended that the park management should set up 

mechanisms of empowering the adjacent local community so that they get sustainable 

incomes to improve their wellbeing and not get engaged in illegal activities in the park 

⮚ It was also recommended that the local community should set up income generating 

ventures such as beekeeping, and handcraft activities to widen their income generating 

activities on top of subsistence agriculture that will better their wellbeing. 

⮚ Finally, it was recommended that the government should come up with viable projects 

that are inclusive and involve the local community to engage in economic activities that 

will improve their wellbeing 

⮚ Finally, the government should formulate policies that motivate the local community 

to support their effective implementation to avoid situations where the local community 

feel sidelined and yet they need to improve their wellbeing 
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