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Abstract:  Recent studies have identified poverty reduction near parks and protected 

areas (PAs), findings that challenge an extensive literature on the social burdens 

associated with PAs.  These studies move the discussion on the social dynamics of 

conservation forward, however, they do not offer insight into the underlying mechanisms 

that shape household-level outcomes such as income and wealth.  By focusing on PAs as 

centers of uncertainty, upheaval, and disturbance, this study examines the character and 

incidence of livelihood diversification within communities near Tarangire National Park 

(TNP) in northern Tanzania compared to communities far from the park.  Livelihood 

diversification is well understood as a coping and/or risk mitigation strategy pursued in 

response to various types of shocks, and uncertainty more generally.  This study draws on 

mixed methodologies to construct multivariate statistical models to estimate the effect of 

proximity to TNP on measures of livelihood diversification.  The results indicate that 

proximity to TNP is strongly correlated with livelihood diversification, suggesting that 

households near the park are seeking to reduce variance in income and wealth in response 

to disturbances and uncertainty associated with the park. 
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1. Introduction 16 
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 The proliferation of parks and protected areas (PAs) around the world has spurred 

extensive research and a general consensus that the fates of local livelihoods and local 

environmental protection are linked (Adams et al., 2004, Cernea and Schmidt-Soltau, 

2006, West et al., 2006, Wilkie et al., 2006, Agrawal and Redford, 2006, Barrett et al., 

2011).  Despite this consensus and a wealth of research on the social costs associated 

with biodiversity conservation (West et al., 2006, Coad et al., 2008), much remains 

unknown about how PAs create constraints and opportunities for people, and how people 

adapt to these effects creating new conservation and development concerns in the process 

(Miller et al., In press).  Some recent studies have found measures of poverty reduction 

on the borders of parks and PAs (Andam et al., 2010, Sims, 2010, Ferraro and Hanauer, 

2011, Naughton-Treves et al., 2011, Barrett et al., 2011).  These findings run contrary to 

much of the literature on the social dynamics of conservation, which have focused on the 

social burdens created by PAs (West et al., 2006, Brosius et al., 2005, Brockington et al., 

2008).  Recent studies showing poverty reduction near PAs, however, lack convincing 

theories of change and have struggled to describe the mechanisms that underlie these 

phenomena.   Andam et al. (2010) noted that “research to understand these mechanisms is 

a clear future priority” (9999). 

 This paper examines the mechanisms that underlie changes in wealth and income 

measures among agro-pastoralist households living near Tarangire National Park (TNP) 

in northern Tanzania.  Here, parks and PAs are conceptualized as centers of disturbance 

and upheaval, to which households respond in ways to spread risk, reduce variance in 

household income and wealth, and improve welfare.  Following this approach, our paper 
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examines the character and incidence of livelihood diversification in agro-pastoral 

communities near TNP compared to control communities. 
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2. Conceptual Framework 

 In this paper, we offer a conceptual model of change which views: (1) parks and 

PAs as centers of disturbance in social/ecological systems (SESs); and (2) livelihood 

diversification at the household level as an adaptive response to park-related 

disturbances.  A common definition of disturbance used by ecologists is “any relatively 

discrete event in time that disrupts ecosystem, community, or population structure and 

changes resources, substrate availability, or the physical environment” (White and 

Pickett, 1985, p. 7).  Gallopín (2006) broadened this definition by suggesting that 

perturbations (i.e., disturbances) are “the external or internal processes interacting with 

the system and with the potentiality of inducing a significant transformation in the 

system, be it slow or sudden” (2006, p. 295).   In the literature on the social aspects of 

disturbance, scholars have focused on: (1) humans as drivers of disturbance in 

ecosystems (Dale et al., 2001, Hobbs and Huenneke, 1992); or (2) human responses to 

natural disturbances such as droughts (Block and Webb, 2001) or hurricanes 

(McSweeney and Coomes, 2011), though in the later cases ecological definitions that 

stress pronounced changes in resources are generally adopted.  In looking at adaptive 

capacity and response to forest disturbance in the developing world, Coleman focused on 

“disturbances which alter the flow of forest resources essential for community 

livelihoods” (2011, p. 855).  Here we adopt Coleman’s conceptual approach to 

disturbance. 
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 Parks can be centers of disturbance.  By disrupting established relationships 

between resources and resource-users, introducing new constraints and opportunities, 

recruiting new resources, and creating the space for new learning, new relationships, and 

new feedbacks, parks resemble in character and function more commonly regarded 

disturbances such as hurricanes and economic or political crises.   Yet parks do not 

constitute singular disturbances, bound in time neatly around the period of each park’s 

creation, when local residents may be evicted and change is pronounced and easily 

observable.  Rather, parks can foster a type of repeat disturbance where ongoing 

phenomena and punctuated events, centered on the park, introduce novelty and catalyze 

processes of change and response.  These events can take place years after the creation of 

a park and can take many forms, including:  park expansion, political contests over land-

use restrictions around parks, and the attraction of development and conservation NGOs 

to communities along park borders.   
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 Much of the scholarship on the mechanisms that affect the social consequences of 

conservation has focused on fast-moving processes such as the eviction of local residents 

from land (Brockington and Igoe, 2006), the alienation of resources from local residents 

(Ghimire and Pimbert, 1997), the implementation of programs including community-

based conservation initiatives (Goldman, 2003, Berkes, 2004), and the attending political 

processes involved in each of these projects (Brosius et al., 2005, Igoe, 2003).    

Furthermore, recent studies on the household-level outcomes associated with human/park 

interactions have again focused on fast-moving variables such as income and wealth 

(Andam et al., 2010, Sims, 2010, Ferraro et al., 2011, Barrett et al., 2011, Naughton-

Treves et al., 2011).  Change, however, is shaped by the interaction of slow and fast 
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variables (Holling and Gunderson, 2002). 

 Slower processes of social change associated with parks, PAs, and households 

have received comparatively less attention.  Over time, parks can “grow” into the 

landscape becoming more normalized or established components within the SES.  This 

happens over the course of years as social institutions and ecosystem components adapt 

to it.  During this process, political administrations change, programs or initiatives can 

come and go, and generations pass – but, like a K-strategist in ecological selection 

theory, the park endures and can become more fixed in the landscape and in the minds of 

local people.  And yet, despite this process of establishment (or normalization) which 

evolves over decades, the park can also remain a center of disturbance, or creative 

destruction (Schumpeter, 1950).  This role is demonstrated directly and indirectly in a 

number of possible ways:  
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• Conservation and development NGOs attracted to communities 

bordering the park can provide financial and/or infrastructural resources 

to groups and individuals dramatically improving access to key 

resources such as water and education (Baird, 2012);  

• Markets for tourism and ecosystem services can expand beyond the park 

to nearby communities who can collect rents to support local 

development (Nelson et al., 2010, Sachedina and Nelson, 2010);  

• Government officials can impose new, or alter existing, land-use 

restrictions surrounding PAs to limit economic activities (Nelson et al., 

2007, Davis, 2011, Neumann, 1997);  
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• Park and government officials can expand park borders into adjacent 

areas (Nkwame, 2011); and  
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• The promise, or threat, of shocks may shift local perceptions of 

opportunities or risks respectively in dramatic ways that lead to 

behavioral changes (Baird et al., 2009). 

Each of these examples, which represent disturbances subsequent to the formation of a 

park, can unfold in acutely punctuated events or more drawn out periods (Gallopín, 

2006).  There are two conceptual representations of the profile of disturbance that parks 

may facilitate.  First, parks can be conceptualized as a single disturbance event around the 

time of park formation with a gradual reduction in the disturbance level as time goes by 

(Curve 1, Figure 3.1.).  This is the representation implied in much of the scholarship on 

the social consequences of conservation (though the language of disturbance is not 

commonly used).  Second, several periods of disturbance following park formation may 

occur where shocks and corresponding attenuations follow from park-related phenomena 

(Curve 2, Figure 3.1.).  This can be thought of as the repeat disturbance associated with 

parks. 

 Subsequent disturbances, separated in time but not space from the initial creation 

of the park, can help to create an atmosphere that amplifies variance in the returns to 

certain household economic activities – an alarming prospect in areas where annual 

variance is already high and people live close to the subsistence level and a modest 

reduction in household income could be disastrous.  Land-use restrictions can reduce the 

expected return from agricultural activities, whereas park expansion and further 

alienation of forage and water resources can severely undermine pastoralist activities by 
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taking resources out of production.  Alternatively, some households may be motivated by 

opportunities associated with new markets (including labor markets) and new 

connections with outside organizations attracted to the area.  Over time, this continual 

upheaval can cause households to seek to reduce variance in their own wealth and income 

and insulate themselves from future shocks by supplementing traditional economic 

activities with new, less familiar activities that may serve to spread risk (Barrett et al., 

2001b), including: off-farm wage labor, migrant labor and remittances, and 

sharecropping.  This often protracted shift from traditional economic activities to 

normative, diversified livelihood strategies can be seen as an important part of gradual, 

socio-cultural shifts and is correspondingly exemplary of the types of “slow” processes 

that are often overlooked in studies of the social dynamics of conservation. 
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 The transition to a more diversified portfolio of economic activities, or livelihood 

diversification is common throughout the developing world (Barrett et al., 2001b, Ellis, 

2000), however, its application as a strategy in communities near PAs is not well 

understood.  To address these concerns, this study asks the following research questions 

(RQs):  (RQ1) How do household-level measures of wealth, income, and livelihood 

diversification in communities near TNP compare with communities distant from any 

parks? and (RQ2) What is the effect of proximity to TNP on measures of livelihood 

diversification when controlling for other factors? 

 

3. Livelihood Diversification 

 Ellis defined livelihood diversification as “the process by which rural families 

construct a diverse portfolio of activities and social support capabilities in order to 
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survive and to improve their standards of living” (1998, 4).  Research on the factors that 

influence the decision to diversify has tended to stratify them into two broad categories 

which Barrett et al. refer to as push and pull factors (2001b).  In some cases, individuals 

or households will be pushed into diversifying by constraints whereas in other cases, 

opportunities may pull decision-makers towards new opportunities.  Framing this divide 

in terms of “necessity” and “choice,” Ellis (2000) points out that these factors often 

operate in concert with each other.   The literature on rural livelihood diversification in 

the developing world has also tended to focus on two general types of households:  

agricultural households whose primary source of income has been farming, and 

pastoralist households who have traditionally relied on livestock production.  These two 

types of households are typically separated by larger ethnic and cultural divides and are 

often discussed independently of each other.  
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 Research on livelihood diversification among farming households in the 

developing world have tended to discuss it in terms of off-farm or nonfarm employment.  

Ellis (2000, 1998) and Barrett et al. (2001b) provide thorough overviews of livelihood 

diversification, framing its determinants in the largely economic terms of rationality by 

focusing on: credit market failures, varying returns to land and labor (which can be 

related to seasonality), labor market opportunities, ex ante risk mitigation strategies, and 

ex post coping strategies.   

 Among many pastoralist groups, diversification into agriculture is the most 

common form of livelihood transition (McCabe et al., 2010, Little et al., 2001), though 

new types of diversification are emerging including waged employment and labor 

migration (Homewood et al., 2009).  Similar to farming households, diversification 
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among pastoralists is generally seen as a coping and/or risk mitigation strategy with 

poorer households being pushed into new strategies and wealthier households 

diversifying to mitigate their exposure to risk (Brockington, 2002, Homewood et al., 

2009, Little et al., 2001).  Studies have linked diversification to land privatization and 

reduced access to grazing areas (Galaty, 1994, Homewood, 2004), market integration 

(Little, 2003), education (Berhanu et al., 2007), and NGO-sponsored development (Igoe, 

2003).  Others have noted that diversification into agriculture is also a way for herders to 

generate income without selling livestock – thus insuring the persistence of pastoralist 

livelihoods (McCabe, 2003, McCabe et al., 2010).   
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 The role of disturbances, or shocks, in shaping diversification strategies in the 

developing world is an important theme in the literature on diversification.  Studies have 

shown that climatic and geologic shocks including droughts (Block and Webb, 2001), 

hurricanes (McSweeney and Coomes, 2011) and tsunamis (Mills et al., 2011) can serve 

as ex post drivers to diversify.  Similarly, diversification has also been observed 

following extreme economic crises as an adaptive response to boost household incomes 

(Priebe et al., 2010).  Other studies have found ex ante diversification strategies to buffer 

local households from shocks associated with policy changes (Barrett et al., 2001a) and 

extreme weather events (Adger et al., 2005).  And while the notion that parks constitute 

disturbances in SESs has not been explored, a small number of studies have drawn 

connections between conservation and livelihood diversification (Homewood et al., 2009, 

Brockington, 2002, Goldman, 2003).  Generally, these studies have provided qualitative 

assessments, have not included proper controls, or have stratified households 

economically, not geographically (see Trench et al., 2009).  As such, the effect of 
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proximity to parks and protected areas on livelihood diversification remains under-

explored.  As developing areas become more integrated in a globalizing world and efforts 

to protect biodiversity increase, understanding the connections between conservation and 

livelihood diversification will be critical to many areas of social and environmental 

concern.  
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4. Study Area and Data Collection 

4.1. Study Area 

 The Tarangire-Manyara region of northern Tanzania is one of the most diverse 

grassland ecosystems on the planet (Olson and Dinerstein, 1998).  Geographically, it 

connects a larger network of protected areas that extends from Serengeti National Park in 

the west to Kilimanjaro and Mkomazi National Parks in the east.  TNP, however, protects 

only 15% of the larger Tarangire-Simanjiro ecosystem which extends far into 

communities in Simanjiro District.  Concerns over biodiversity protection and land-use 

surrounding the park have driven conflict between local communities and 

conservationists since TNP was gazetted in 1970.  

 Before park establishment, the areas that are now TNP and Simanjiro District 

comprised portions of the traditional territory of the Kisongo Maasai.  This group’s 

economic activities have traditionally centered on transhumant pastoralism, a culturally 

engrained activity that is well suited to this area’s semi-arid climate and high degree of 

rainfall variability.   In the past few decades, however, the Maasai throughout East Africa 

have begun to adopt agriculture (Cooke, 2007, McCabe, 2003).  Prior to eviction from the 

park, local Maasai faced many risks in their daily livelihood activities, including human 
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and livestock diseases, livestock predation, limited access to water, and drought.  New 

concerns have evolved since the creation of TNP. 
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 Beyond the major shock to local communities when TNP was created and 

residents were evicted and access to forage and water resources within the park was cut 

off (Igoe and Brockington, 1999), several subsequent events associated with TNP could 

be characterized as disturbances. These events were unexpected, affected the resources 

on which local livelihoods were based, shifted perceptions and led to new relationships.  

Beginning in the 1980s, land tenure conflicts arose between communities near the park 

and federally sanctioned hunting companies attracted to wildlife on community lands 

(Nelson et al., 2007, Baldus and Cauldwell, 2004).  Pressured through tense interactions 

with communities and mandated by government regulations, these hunting companies 

eventually began to make contributions to local infrastructural development (Baird, 2012) 

beginning around 2000.  Even before this time, however, communities near TNP also 

began leasing land to photographic safari companies, soliciting Tanzania National Parks 

(TANAPA) for financial assistance, and actively cultivating relationships with locally 

entrenched religious organizations, and new foreign donors and NGOs to procure new 

resources to support community development projects (Baird, 2012).   In some cases, the 

draw of organizations to park-side communities has been directly related to their 

proximity to the park, as with TANAPA and hunting and tourist companies.  In other 

cases, however, the pull or draw of some outside organizations, especially certain 

religious organizations and NGOs, to communities near the park is less straightforward 

(Baird, 2012). 
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 Shocks to the SES associated with the park have been both positive and negative.  

In some cases, new schools and water access points have been built with support from 

conservation organizations (Baird, 2012).  In other cases, events have added uncertainty 

to livelihoods (Davis, 2011, Sachedina, 2008, Igoe, 1999).  In 2005, communities near 

the park received a letter from the Regional Commissioner stating that agriculture near 

the park should cease (Sachedina, 2008).  The stated rationale was that the expansion of 

agriculture near the park was harmful to wildlife, though no evidence of this was 

presented.  While this edict lacked jurisdictional authority, it confirmed longstanding and 

widespread concerns in the communities that land tenure and land-use rights were 

insecure (Baird et al., 2009).  Since 2005, some efforts have been made to reduce 

uncertainty and support local livelihoods.  A consortium of conservation, development 

and tourism organizations has signed agreements with two communities near the park to 

pay for the protection of ecosystem services near the park (Nelson et al., 2010, D. 

Peterson personal communication, 2010) and ensure the persistence of quality grazing 

lands.  These efforts to build capacity and ease local conflict, however, may be 

undermined by TANAPA’s plans to review the boundaries of the 15 national parks in 

Tanzania, beginning with TNP, which have touched off panic in some communities near 

the park (Nkwame, 2011).  Prior research in this area has shown that even the perceived 

threat of park expansion can lead to the conversion of rangelands into agriculture to 

demonstrate private ownership (Baird et al., 2009).  
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 This study focused on four communities located near the eastern border of TNP 

(i.e., two adjacent to the park border and two near the park but not adjacent) and two 

control villages much farther from the park (see Figure 3.2.).  Throughout the paper the 4 
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communities adjacent to and near the park will be collectively be referred to as “near” the 

park unless explicitly stated otherwise.  Communities far from the park will generally 

referred to as “distant”.  Table 1 presents basic statistics on communities’ populations and 

proximities to TNP.   
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 Study communities were selected to examine the effect of proximity to TNP on 

community and household outcomes while controlling for the effect of proximity to 

urban centers and markets.  Daily transportation to the large urban area of Arusha is 

available in each of the 4 communities near the park, though for how long this has been 

the case is unclear.  Regular transportation is available 3 days a week in one of the distant 

communities and only once a week from the other community.  These differences are not 

related to differences in physical distance to Arusha which are all easily within a few 

hours commute on roads of reasonable quality.  Instead, differences are associated with 

availability of vehicles providing bus service – which appears to be driven by local 

demand.   

 

4.2. Data Collection 

 Fieldwork included mixed methodologies of data collection including group 

interviews (n=64), participant observation, and a structured survey of households 

(n=216).  In the absence of reliable census records, and the resources to construct 

exhaustive sampling frames in each community (which each contain several hundred 

households widely distributed across the landscape) an opportunistic sample was drawn 

wherein individuals from each age-group, wealth status, and geographic location within 
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each community were included.  Local leaders were enlisted to assist in the identification 

of households to meet these sampling criteria.   
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 Qualitative and quantitative methods of data collection were integrated to address 

each research question (RQ1 and RQ2).  Qualitative semi-structured group interviews 

were conducted with community members, administrators, and leaders in each 

community to:  (1) assess the character and value of livelihood decisions and their effects 

on household wealth, income, and livelihood diversification; (2) inform the development 

of a household survey instrument; and (3) yield information on the monetary value of 

livestock and agricultural products to facilitate the conversion of survey measures (i.e., 

livestock sales, agricultural yield, etc.) into income measures for analysis.  This method 

allowed for open discussion around generally framed questions about household 

economics and decision making as well as more targeted questions about seasonal market 

prices.  Participants were selected for their daily participation in livestock and farming 

activities and knowledge of current livestock and agricultural markets.  The interviews 

solicited information on a range of topics including the market prices of livestock and 

agricultural products, farming strategies, issues of bringing products to market, off-farm 

employment, strategies for herd management and networks of exchange between 

households.  All group interviews were conducted by one of us (TB) with the assistance 

of 1 or 2 Maasai assistants/translators.    

 To procure quantitative data on household economic measures for use in 

statistical analyses and comparison across communities, a structured household survey 

was conducted with 36 household in each of the 6 study communities (n=216) between 

September and December, 2010 (post 2010 harvest).  Data were collected on: livestock 
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holdings including breed types, gender and age; purchases and sales of livestock in 

previous 12 months; land allocation; area of land farmed;  species farmed; farming 

techniques; agricultural yields in 2010; off-farm employment by household members; 

remittances to the household;  and household demography.  Surveys were conducted by 

trained Maasai enumerators between September and December, 2010. 
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5. Analysis 

 Our examination of the effects of proximity to TNP on measures of wealth, 

income and livelihood diversification included two main analyses, each comprised of 

multiple steps as described below in the following paragraphs.  The goal of the first 

analysis was to conduct a general comparison of wealth, income and livelihood 

diversification measures in the communities near TNP with communities far from the 

park (RQ1).  The second analysis involved the estimation of regression models to 

examine the relationship between four measures of livelihood diversification and 

proximity to TNP when controlling for other factors (RQ2).  Descriptions of the variables 

used in each analysis are presented in Table 2. 

 The values for many of the variables used in these analyses were reported directly 

by survey respondents themselves.  Some measures, however, were derived from a 

combination of information captured on the survey and information collected during 

semi-structured group interviews.  Specifically, measures of income (i.e., monetary 

value) from livestock sales, income from agricultural harvest, and total income were 

calculated by multiplying household livestock sales and harvest numbers (i.e., number of 
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100kg bags of maize) respectively by the prices of each1.  To estimate the prices, one of 

the authors conducted semi-structured group interviews with local residents throughout 

the study area in Jun/Jul and Sep/Oct to capture seasonal variation in market prices for 

agricultural products (e.g., maize and various species of beans) and livestock with 

attention to differences across species, breeds, genders, and ages (i.e., sizes).  These 

interviews revealed notable variability in prices across space and time especially for 

livestock, which is consistent with observations from livestock transactions in Kenya 

(McPeak and Barrett, 2001) which point to weak spatial correlation in price movements.  

Ultimately, values from different times and places were averaged to produce a single 

value used in income estimations across communities.  This was done to shift the focus of 

livestock and harvest valuation away from markets and spatial differences and towards 

livestock and harvest numbers described in monetary terms.   
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5.1. Comparison of wealth, income and livelihood diversification measures 

 Study communities, were stratified into two categories to compare household 

wealth, income and diversification measures near and far from the park:  one category of 

4 communities located near TNP and a second category comprised of 2 communities 

located far from the park (see Figure 1. and Table 1.).  Communities were stratified in 

this way because prior studies in the area found that households in the 4 communities 

near the park perceive it as a source of risk in their lives whereas households in the 

control communities do not (Baird et al., 2009).  For each stratum (i.e., near and far) 

 
1 In other studies, measures of Maasai household income have included the value of all milk sold, however, 
Homewood et al. (2009) have shown that income from the sale of animals constitutes more than 96% of the 
total income from livestock (2009, 227).  For this reason, data on milk sales was not collected and is not 
represented in these measures.   
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means of diversification measures were calculated and differences between strata were 

tested for significance while accounting for clustering at the community level.  Variables 

included one measure each of wealth and income commonly used in research on the 

Maasai; and several measures of livelihood diversification (see Table 2) (Homewood et 

al., 2009). 
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5.1.1. Wealth & Income 

 Per capita household wealth was measured using an index of livestock holdings at 

the time of the survey interview which accounted for differences in species type (see 

Table 2).  Income was measured by summing all income sources in the 12 months prior 

to the time the survey was administered to the respondent (see Table 2).   This measure 

includes the value of all livestock sold, crops harvested, household head employment, 

remittances to the household from migrant workers, and income from leased land during 

that period.   The monetary value of household head employment, remittances, and 

income from leased land were estimated directly by respondents.  The calculation of 

income variables related to livestock sales and agriculture is described above. 

 

5.1.2. Livelihood Diversification 

 Measures for livelihood diversification included dichotomous variables for 

whether the household kept improved breeds, farmed at all, farmed multiple species, used 

a tractor, and earned income beyond livestock and agriculture sources (i.e., other 

income).  Further proxies for livelihood diversification included size of land allocation 

(land allocations are applied for and distributed through community government 
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structures), acres in cultivation in 2010, and yield per acre (for maize), total number of 

income sources, and percentage of total income coming from each of the following 

categories: livestock, agriculture, and all other sources.   Values for yield per acre, and 

percentage of total income coming from livestock, agriculture, and other sources were 

constructed by drawing on survey questions for total acre acres cultivated, total harvest, 

total livestock holdings, and total income from other sources (including all sources 

mentioned above).  All other diversification proxies were reported directly by survey 

respondents. 
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 5.2. Regression Models 

 Ordinary least squares (OLS) regression models were estimated to investigate the 

effect of proximity to TNP on four measures of livelihood diversification while 

accounting for other factors.  The measures of livelihood diversification included:  

percentage of total income from livestock; percentage of total income from agriculture; 

percentage of total income from other sources, and total number of income sources.  

These measures of livelihood diversification are well established in the literature on the 

determinants of diversification (Block and Webb, 2001, Minot et al., 2006, Homewood et 

al., 2009).  Each of the dependent variables that measures a proportion of total income is 

censored at 0 and 1.  Values for the variable total number of income sources are whole 

numbers ranging between 0 and 4.  Tobit and Poisson models were also estimated where 

appropriate to account for censoring or a count distribution, however, results in each case 

were not meaningfully different than the OLS models.    
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 Proximity to TNP is represented by the variable community which identifies each 

respondent’s community of residence.  As noted in Table 1, two communities are located 

adjacent to the border of TNP (i.e., Loiborsoit and Emboreet), two communities are 

located near the border (i.e., Terrat and Sukuro), and two communities are located far 

from the park border (i.e., Landanai and Kitwai).  Predictors controlled for include 

household head characteristics and household wealth characteristics (see Table 2).  

Means and standard deviations for all variables used in the regression models are 

presented in Table 4.  All models were adjusted for clustering at the level of the 

community (Angeles et al., 2005), which corrects for any community-level correlation 

arising from the clustered sampling strategy.  A supplementary set of models were also 

estimated to test for interactions between livestock holdings (i.e. TLU) and household 

size (i.e., AE) and non-linearity in the relationship between diversification measures and 

livestock holding and household size, but these were not significant, did not change other 

coefficients, and were consequently excluded from the final models. 
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5.3. Strengths and weaknesses of approach 

 The comparative design of this study controls for the fact that poverty is 

ubiquitous in the study area and not restricted to areas near the park.  Many studies that 

look at the effect of parks and PAs on social outcomes focus only on areas near parks and 

therefore cannot separate the effect of the park from other factors (Andam et al., 2010, 

Barrett et al., 2011, West et al., 2006).  Furthermore, this case-study was researched over 

the course of a full year in the field using quantitative and qualitative methods.  

Qualitative group interviews greatly enhanced the quality of the household survey by 
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alerting us to what measures of diversification were most important within communities 

and helping us to understand why communities were diversifying and how new activities 

were integrated in larger social processes of exchange and reciprocity, issues that will be 

raised again in the discussion.  Several recent studies on household-level outcomes 

associated with proximity to parks and PAs have been large, secondary data analysis 

projects and consequently offer a more limited understanding of the casual mechanisms 

underlying and the local implications of their findings (de Sherbinin, 2008, Andam et al., 

2010, Sims, 2010, Ferraro and Hanauer, 2011).   
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 The central weaknesses of this approach are that the sample size is small and the 

sampling strategy was not random.  Mean measures of household wealth obtained in this 

study, however, are consistent with measures from much larger studies of Maasai 

households in Tanzania  that utilize random samples (Homewood et al., 2009), 

suggesting that this sample is not necessarily skewed.    

 

6. Results 

6.1. Comparison of wealth, income and livelihood diversification measures 

 Overall the results from the proxies for wealth and income (see Table 3) were not 

broadly consistent with recent studies that found poverty reduction near parks and PAs 

compared to control areas (Andam et al., 2010, Sims, 2010, Barrett et al., 2011).   

Differences between community strata were not significant for either the measure of 

wealth or income.  This is consistent with recent findings that proxies for poverty (e.g. 

infant mortality rates) in developing countries were no higher in areas near parks 

compared to national averages (de Sherbinin, 2008).   
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 Measures of livelihood diversification, however, were significantly different in 

most cases (see Table 3).  Results show that while most households in the study area 

were farming, very few far from the park were farming multiple species compared to 

households near the park.  The mean number of acres farmed per household was similar 

across the strata despite the difference in land allocation which was significantly higher 

near the park.  Yield per acre was also higher near the park, but a notable difference in 

tractor use was not significant due to community-level clustering (i.e., high variability in 

tractors use between distant communities).  Regarding livestock, a significantly greater 

proportion of households near the park were keeping improved breeds compared to 

distant households. 
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 Differences in the components of total household income (i.e., livestock, 

agriculture, and other) were all significant (p < 0.1) between the two groups of 

households (see Table 3).  The mean percentage of total household income coming from 

the sale of livestock far from the park was almost double what it was near the park.  

Correspondingly, the mean percentages coming from agriculture and other sources were 

much lower for households far from the park compared to households near the park.  

These differences were consistent with differences in:  (1) the proportion of households 

deriving income from sources besides livestock and agriculture; and (2) the average 

number of sources of income for each household, which were both significantly higher 

near the park.   

 These results point to an ambiguous relationship between the park and poverty 

reduction but a positive association between proximity to the park and livelihood 

diversification. 
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6.2. Regression models 

 The results of the regression analysis for the control variables (see Table 5) are 

consistent with previous research from East Africa which found that geographic measures 

generally were better predictors of diversification than socio-demographic measures, with 

the exception of education (Trench et al., 2009).   

 At the individual level, measures of age, education, and church membership were 

only significant in the models estimating % of total income from livestock sales and total 

number of income sources.  Members of the youngest age-set (i.e., aged 20-34) got more 

of their total income from the sale of livestock compared to the reference category (i.e., 

aged over 64).  The effect of education was negative in the model estimating the 

percentage of income from livestock and positive in the model estimating total income 

sources, findings that are consistent with each other.   Respondents who reported 

membership in “other” churches (i.e., not Lutheran or Catholic) derived more of their 

total income from livestock sales than respondents who were not members of any church.    

 At the household level, measures of wealth (i.e., ln(TLU)), household size (i.e., 

ln(AE)), and wealth per capita (i.e., ln(TLU/AE)) were only significant in the model 

estimating the percent of income coming from livestock (see Table 5).  Wealth was 

positively associated with percentage of total income from livestock and household size 

and wealth per capita were negatively associated, results broadly consistent with other 

findings from Africa (Barrett et al., 2001b).  

 Consistent with the descriptive results in Table 3, proximity to TNP, as measured 

by the respondent’s community, was significantly associated with the dependent variable 
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in each model.  Furthermore, the coefficients for the communities near the park were in 

the opposite direction of the coefficients for the communities far from the park when 

compared to the reference community (i.e., Sukuro; near the park, but not adjacent).  

Respondents in Loiborsoit and Terrat, near the park, derived a lower percentage of their 

household income from the sale of livestock compared to Sukuro whereas the 

communities far from the park derived a much higher percentage.  In the models 

estimating the percentage of total income from other sources and total number of income 

sources, communities near the park had positive coefficients or coefficients not 

significantly different from Sukuro, whereas communities far from the park had 

significant negative coefficients.  Only the model for percentage of total income from 

farming did not follow these patterns.  The magnitudes of these effects, which are 

generally large, suggest that major differences in economic diversification exist between 

the communities near to and far from TNP.   
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7. Discussion 

7.1. Livelihood diversification 

 Taken together, the results provide strong evidence that proximity to TNP affects 

livelihood diversification (RQ2), and weak evidence that wealth and income measures are 

not significantly different between communities near the park and distant ones (RQ1).  

The most convincing evidence of livelihood diversification is that households near the 

park derive a much smaller percentage of their total household income from the sale of 

livestock than control households, findings consistent with other studies in this area 

(Trench et al., 2009).  Controlling for other factors, households far from the park generate 
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most of their income through livestock sales.  For this group, agriculture is limited 

primarily to maize and yields per acre are low.  Furthermore, few households in distant 

communities pursue income generating activities beyond livestock and agriculture.  With 

this strategy, the benefits of diversification are reduced as livestock and agriculture are 

each dependent on precipitation, and therefore returns are covariate (Barrett et al., 2001b, 

Ellis, 2000).   
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 In the communities near the park, the basic household economic infrastructure 

that underlies measures of wealth and income is categorically different.  Survey results 

show that these households derived a smaller percentage of their income from livestock 

sales than the control communities.  Group interviews revealed that households have 

been adopting and/or expanding other income generating activities including agriculture, 

off-farm employment, labor migration, and share-cropping for years.  Survey results also 

show that the scope of agriculture near the park is broader than in control communities, 

with households cultivating varieties of beans in addition to maize and generally attaining 

higher per acre yields.   

 While quantitative findings are cross-sectional and comparative across space, and 

therefore do not account for baseline differences between communities, they nonetheless 

provide important insights into the household strategies that underlie wealth and income 

outcomes in communities near parks and PAs and consequently shed light on recent 

findings of poverty reduction near parks (Andam et al., 2010, Sims, 2010, Barrett et al., 

2011).  In this case, the mechanisms that generate income and wealth vary across space 

even where income and wealth themselves do not.  It may be that livelihood 

diversification is a precursor to higher incomes as other studies have found (Bigsten and 
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Tengstam, 2011, Bezu et al., 2011).  However, maximizing income, in these 

communities, was not the central purpose of diversification.  Group interviews and 

participant observation in the study area pointed to several reasons why households had 

been diversifying:  to reduce the need to sell livestock (see McCabe et al., 2010), to 

protect privately held land from park expansion (see Baird et al., 2009); to insure 

themselves against loss, and to build the capacity to handle problems independently.  In 

this way, poverty measures, such as wealth and income, can be seen as the outcomes 

associated with risk-sensitive adaptations, not simply the barometers of park-related 

opportunities and constraints.  In light of this, the potential connections and feedbacks 

between livelihood diversification and other risk management strategies, such as 

traditional social networks of exchange are called into question. 
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 Historically, Maasai have managed risk collectively through common property 

regimes and longstanding institutions of exchange and reciprocity that both rely on and 

support strong, dense social networks.  As groups increasingly embrace risk management 

strategies at the household level corresponding shifts in the structure and function of 

broader social networks could be expected.  Ellis notes that “the concept of livelihoods 

seeks to convey the non-economic attributes of survival, not just the economic ones; it 

therefore includes, inter alia, the social relationships and institutions that mediate 

people’s access to different assets and income streams” (2000, p. 290-91).  This 

perspective, taken with the findings presented here, point to the need for new research on 

the relationship between diversification and social networks.   

 Over time, the Maasai have developed complex social networks that revolve 

around livestock and commonly managed rangelands (Spear and Waller, 1993).  During 
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group interviews, community members described an earlier time when people relied 

almost exclusively on livestock to provision their households.  When a family’s herd 

suffered major losses to drought or disease, or the family faced other problems for which 

cash was not available, they relied on social networks of exchange and reciprocity for 

loans or gifts to carry them through.  As households diversify into new income generating 

activities that reduce risk and consequently the importance of traditional reciprocal 

exchanges of social insurance, networks may ultimately erode reducing adaptive 

capacity, community cohesion, and resilience (Adger, 2006).  Alternatively, networks 

may expand or evolve as households are able to engage with new groups, and expand the 

assets and resources through which exchanges can be conducted and networks can be 

based.  These competing hypotheses, or consequences (Agrawal and Chhatre, 2011), 

offer new directions for research on the social dynamics of conservation and should be 

examined more closely. 
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 Even beyond social network dynamics, the implications of diversification are 

many.   Prior studies have identified several benefits associated with livelihood 

diversification including higher incomes (Bigsten and Tengstam, 2011, Bezu et al., 

2011), reduced environmental impact (Caviglia-Harris and Sills, 2005), greater social 

resilience, (Adger et al., 2002, Adger, 1999), and ability to respond to disturbance 

(Adger, 1999).  Conversely, diversified livelihoods may increase transaction costs and 

barriers to information and consequently reduce access to and benefit from new 

technologies in agricultural settings (Sumberg et al., 2004).   Furthermore, it may be that 

the ways in which the implications of livelihood diversification are understood are 

insufficient to understand diversification near a park.  Diversification strategies may 
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include activities that: (1) deplete soil fertility and reduce biodiversity undermining 

conservation efforts, as is the concern with agriculture in this area: and/or (2) support the 

persistence of longstanding economic  activities whose effects on ecosystem processes 

are more benign, as with livestock production (McCabe et al., 2010).  They may lead to 

win-win situations (Ferraro and Hanauer, 2011), or pit social wellbeing against 

environmental health.  In either case, patterns of diversification may become normalized 

and self-perpetuating within local cultures (McCabe et al., 2010), creating positive 

feedbacks in livelihood strategy and land use from generation to generation.   
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 While the prospects for future livelihood diversification in this area are uncertain, 

conditions amenable to diversification are more evident near the park.  Specifically, the 

findings presented here of higher mean household land allocations in communities near 

the park suggest that one of the barriers to diversification (i.e., gaining access to privately 

held land) is reduced for households near the park compared to distant households.  

 

7.2. Parks as Disturbance 

 Lastly, these findings are consistent with findings that link livelihood 

diversification to various type of disturbance in SESs (Block and Webb, 2001, 

McSweeney and Coomes, 2011, Barrett et al., 2001a, Adger et al., 2005, Priebe et al., 

2010).  Taken together with the history of disturbance in the Tarangire/Simanjiro region 

described above, these findings suggest that the hypothesis that parks and PAs support 

repeat disturbances to SESs is tractable and should be investigated further.  Ecologists 

have found that human activities have altered disturbance regimes (Hobbs and Huenneke, 

1992, Dale et al., 2001) and in some cases efforts to control disturbance regimes have 
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themselves created new disturbances in ecosystems.  This is especially evident in cases 

where fire suppression led to devastating crown fires (Syphard et al., 2007).  This same 

dynamic may exist where parks and PAs, seeking to reduce the effects of human 

disturbance on ecosystems, ultimately disturb longstanding relationships between 

resources and resource users through cascading shocks and feedbacks, leading to 

dramatic, unanticipated changes in SESs.   
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 This paper presented disturbance as a useful organizing principal for 

understanding human/park interactions and offered a descriptive account of the effects of 

TNP on SES parameters and local communities.  Rigorously testing this park-as-

disturbance hypothesis, however, would require substantial further research, including:  

(1) detailed data on the pre-park state of the SES; and (2) comparative studies that 

examined multiple parks through time alongside control areas.  Data and studies of this 

kind would be ideal, if not difficult to obtain/conduct.  Still, disturbance ecology offers 

several insights to social studies of conservation.  Disturbance interval and magnitude, 

along with the diversity or homogeneity of the disturbance regime may have profound 

effects on the character, incidence and diversity of human responses.  While 

measurement challenges remain, appreciation of these dynamics between parks and 

people and the feedbacks that they engender will be critical as efforts to protect 

biodiversity (Rands et al., 2010) and reduce global poverty (Sachs et al., 2009) expand 

and confront increasingly dynamic conditions shaped by global climate change, 

population growth, and globalization. 
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9. Tables 

 
Table 1.  Study communities’ population and proximity to park (actual and categorical). 

Community 
Population in 2002 

(TZ Censusa) 
Approx. Distance to 

Parkb (km) 
Near (Adjacent/Not 

Adjacent) & Far 
Loiborsoit 4160 27 Near (Adjacent) 
Emboreet 2244 23 Near (Adjacent) 
Terrat 2837 43 Near (Not Adjacent) 
Sukuro 2704 34 Near (Not Adjacent) 
Landanai 4993 92 Far 
Kitwai 1273 96 Far 
a The 2002 Tanzanian Census (Tanzanian National Bureau of Statistics, 2004) offers the most reliable estimate of population for these communities.   
b Represents Euclidean distance from the community center to the eastern border of TNP. 
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Table 2. Descriptions of variables used in wealth, income and livelihood diversification comparison (Table 3) and regression analysis 
(Tables 4 and 5). 
Variable Description Table 3 

(Means)
Tables 4 
& 5 (Reg. 
Models) 

Household (HH) wealth and income measures   
    TLU Tropical Livestock Units (measure of livestock holdings that accounts for 

differences across species)a. 
 Yes (Ln) 

    AE Adult Equivalent Units (measure of HH size that combines members of 
different ages and genders to compare provisioning requirements across 
households). 

 Yes (Ln) 

    TLU/AE TLU divided by AE (measure of per capital livestock holdings).  This is a 
common measure of wealth among the Maasai. 

Yes Yes (Ln) 

    Total income Total HH income in the 12 months preceding the survey interview coming from 
all sources including the value of all livestock sold, crops harvested, household 
head employment, remittances to the household from migrant workers, and 
income from leased land). 

Yes  

Other household head (HHH) characteristics 
    Age Age-set of HHH, which is a categorical proxy for age.  Age-sets are: Korianga 

(20-34 yrs); Landis (35-49 yrs); Irkishumu (50-64 yrs); Seuri and older age-sets 
(over 64 yrs). 

 Yes 

    Education (0/1) Measure of whether or not the HHH had any formal education (i.e., attended 
school). 

 Yes 

    Religion  Measure of HHH membership in church (Lutheran, Catholic, Other Church, or 
not a member of any church). 

 Yes 

Household diversification measures 
    Improved breeds (0/1) Measure of whether or not the household keeps any improved breeds of cattle.  

Improved Breeds generally grow faster and bigger, reach sexual maturity 
quicker, have higher fecundity, lactate at higher rates, and are considerably 
more expensive than the traditional zebu species. 

Yes  

    Farming (0/1) Measure of whether or not the HH farmed in 2010. Yes  
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33 
 

Variable Description Table 3 
(Means)

Tables 4 
& 5 (Reg. 
Models) 

    Farming multi spp. (0/1) Measure of whether or not the HH farmed more than one crop species in 2010. Yes  
    Tractor (0/1) Measure of whether or not the HH used a tractor to plow in 2010. Yes  
    Allocation Measure of the number of acres formally allocated to household for private use 

as of 2010. 
Yes  

    Acres farmed Total number of acres farmed in 2010 for all crops. Yes  
    Yield Total yield/acre for maize in 2010. Yes  
    % of income (livestock) Percentage of total HH income from the sale of livestock in the 12 months 

preceding the survey interview. 
Yes Yes 

    % of income (farming) Percentage of total HH income from the value of harvested crops in the 12 
months preceding the survey interview. 

Yes Yes 

    % of income (other) Percentage of total HH income from all other sources of income (i.e., not 
livestock sales or harvest value) in the 12 months preceding the survey 
interview. 

Yes Yes 

    Other sources (0/1) Measure of whether or not the HH had income from other sources (i.e., not 
livestock sales or harvest value) in the 12 months preceding the survey 
interview. 

Yes  

    # of sources Total number of sources on income in the 12 months preceding the survey 
interview (i.e., livestock sales, harvest value, HHH employment, remittances 
from migrant workers, and income from leased land). 

Yes Yes 

Proximity to park measure 
    Community HH community of residence (Near: Loiborsoit, Emboreet, Terrat, Sukuro; Far: 

Landanai, Kitwai) 
Yesc Yes 

a Tropical Livestock Units (TLUs) are defined here as: 1 adult zebu cow = 0.71; adult sheep/goat = 0.17 (Homewood et al., 2009). 
b Adult Equivalents (AE) is a measure of a group of people expressed in terms of standard adult reference units, with respect to food 
or metabolic requirements.  An adult male serves as the reference adult with other categories measured as fractions of that reference:  
adult male = 1 AE; adult female = 0.9 AE; male/female 10-14 years = 0.9 AE; male/female 5-9 years = 0.6 AE; infant/child 2-4 years 
= 0.52 AE (Homewood and Rodgers, 1991, Sellen, 2003). 
c Dichotomized: Near and Far

Draf
t - 

Do N
ot 

Dist
rib

ute



Table 3. Comparison of mean values for household (HH) wealth and income measures 
and livelihood diversification measures in communities near and far from TNP.  Standard 
deviations in parentheses.  
Variable Far Near P-valuea 
HH wealth and income measures    
    TLU/AE 4.9 5.6 0.515 
 (0.044) (1.024)  
    Total income (x 1000 USD) 1.98  1.66  0.309 
 (0.18) (0.23)  
Household livelihood diversification measures   
    Improved Breeds (0/1), % 5 20 0.095+ 
 (4) (6)  
    Farming (0/1), % 91 95 0.226 
 (1) (3)  
    Farming multi. spp. (0/1), % 8 44 0.025* 
 (6) (9)  
    Tractor (0/1), % 39 91 0.120 
 (28) (5)  
    Allocation (acres)† 12.2 33.1 0.020* 
 (3.78) (4.95)  
    Acres Farmed 6.0 7.6 0.486 
 (1.87) (1.12)  
    Yield (100kg bag) 2.2 4.3 0.044* 
 (0.47) (0.62)  
    Mean % of income from livestock 74 38 0.032* 
 (11) (4)  
    Mean % of income from farming 17 41 0.061+ 
 (9) (5)  
    Mean % of income from other 6 20 0.025* 
 (2) (4)  
    Other sources (0/1), % 26 53 0.021* 
 (5) (6)  
    # of sources 1.9 2.5 0.001** 
 (0.07) (0.04)   
a Statistical significance tested using student’s t-tests (continuous) or chi-squared tests (categorical). 
† Two cases dropped from Landanai where value was greater than or equal to 200. 
+ p < 0.10 
* p < 0.05 
** p < 0.01 
*** p < 0.001 
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Table 4. Mean values of the regression predictors for livelihood diversification proxies. 
Predictor Full 

Sample 
  Far Near 

Individual measures for household head   
    Age 20-34 (0/1), % 18 20 17 
 (1) (2) (1) 
    Age 35-49 (0/1), % 37 37 37 
 (7) (7) (10) 
    Age 50-64 (0/1), % 31 34 29 
 (4) (2) (6) 
    Age over 64 (0/1), % 15 9 17 
 (4) (7) (5) 
    Education, % 38 35 39 
 (8) (4) (12) 
    Lutheran Church, % 38 72 22 
 (12) (6) (9) 
    Catholic Church, % 26 8 34 
 (7) (2) (6) 
    Other Church, % 8 0 12 
 (4) (0) (5) 
    No Church, % 28 20 32 
 (6) (7) (8) 
Household measures    
    Ln (TLU) 3.25 3.15 3.29 
 (0.21) (0.18) (0.29)
    Ln (AE) 5.37 4.88 5.60 
 (0.72) (0.04) (1.02)
    Ln (TLU/AE) 1.55 1.44 1.60 
 (0.11) (0.07) (0.15)
Nhouseholds 209 65 144 
Ncommunities 6 2 4 
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Table 5. Variable coefficients and significance tests from the OLS regression models of 
livelihood diversification. 
Predictor % from 

livestock 
% from 
farming 

% from 
other 

# of 
sources 

Individual measures 
    Age 20-34 0.14* -0.08 0.05 0.28 
    Age 35-49 0.02 0.05 0.02 0.08 
    Age 50-64 0.02 -0.01 0.01 0.02 
    Education -0.12* 0.02 0.08 0.29** 
    Church Lutheran 0.04 -0.08 0.07 0.07 
    Church Catholic 0.02 0.00 -0.05 -0.14+ 
    Church Other 0.19* -0.18 -0.02 -0.11 
Household measures 
    Ln (TLU) 0.33* -0.17 -0.18 0.05 
    Ln (AE) -0.26* 0.18 0.17 0.36 
    Ln (TLU/AE) -0.31* 0.18 0.17 -0.03 
Communities (near) 
    Loiborsoit -0.15*** 0.15* 0.00 0.27* 
    Emboreet 0.05* -0.11*** 0.06* 0.35* 
    Terrat -0.06 -0.01 0.06+ 0.09 
Communities (far) 
    Landanai 0.20** -0.10* -0.15** -0.31* 
    Kitwai 0.46*** -0.32*** -0.19** -0.58*** 
Reference categories are age older than 64 and community near the park Sukuro. 
+ p < 0.10 
* p < 0.05 
** p < 0.01 
*** p < 0.001 
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10. Figures

 

Figure 1. Conceptual model of parks as singular and repeat disturbances.  

37 
 

Draf
t - 

Do N
ot 

Dist
rib

ute



 

Figure 2. Map of study area. 
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