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A B S T R A C T   

Great hopes have been placed on devolution policies as a means of attaining sustainable forest management in developing countries. However, heavy dependence on 
forests by many rural households has led to forest degradation and deforestation, which undermine the success of such policies. This study contributes to the existing 
literature by exploring factors affecting perceived forest dependence and by introducing private forest ownership, i.e., forests cultivated on private land, into the 
analysis. The analysis was based on household cross-sectional survey data collected in the subsample areas of Njombe and Shinyanga, Tanzania. Ordered logit models 
were run to estimate the factors associated with perceived forest dependence. Findings show that private forest owners are associated with higher forest income 
shares than the non-private forest owners. Region dummy variable suggest that households in Njombe where private forestry is more reported are associated with a 
higher probability of perceiving themselves as highly forest dependents than those in Shinyanga. Household socio-economic characteristics are also found to correlate 
with households’ perceptions of their dependence on forests. The findings, thus, point to more research on the link between perceived forest dependence and 
conservation of forest resources in order to establish consolidated approaches to sustainably conserve communal and state forests. Concurrently, further studies on 
households’ ownership of forests on private lands are recommended.   

1. Introduction 

Tanzania is richly endowed with forest ecosystems. The miombo 
woodlands occupy most of the mainland’s total forested land surface 
area, while mangroves, montane forests, coastal forests, and plantation 
forests make up the mainland’s remaining ecosystems (URT, 2012). 
These forests provide a range of benefits for rural Tanzanian households, 
whose livelihoods depend on them for income generation, employment, 
energy, construction materials, food, and other life essentials (Trupin 
et al., 2018; URT, 2012). For example, about 90% of total 
rural-household energy consumption comes from firewood and charcoal 
(Lusambo, 2016; NAFORMA, 2015; URT, 2003; World Bank, 2009). 
However, these benefits are under pressure due to the challenges asso-
ciated with managing forest resources sustainably (URT, 2012). Human 
activities, such as encroaching into forest reserves, illegal logging, 
starting wildfires and extracting fuelwood, constantly threaten to 
hamper the production of forest products and food, to worsen poverty 
levels, and to hinder the optimisation of the forests’ environmental, 
economic, social and cultural values (FAO, 2015; URT, 2012). 

In Tanzania, most of the poor as well as those living in extreme 
poverty reside in rural areas (World Bank, 2015). This is also where most 

of Tanzania’s forests are located. Thus, 45% of the country’s total 
forestland is managed by villages, although only 10% of this proportion 
have properly defined management regimes1 (Franks et al., 2017). The 
remaining 55% of forestland, most of which is also in rural areas, is 
categorised as being under central government management (35%), 
under local government management (7%), owned by the private sector 
(7%), other general public land (5%), and sacred forests (1%) (Franks 
et al., 2017). However, forest dependence by rural households has led to 
widespread deforestation and forest degradation, which has in turn 
prompted efforts to curb the situation (FAO, 2015; NAFORMA, 2015). 
For example, environment and forest policy measures have been applied 
to reduce deforestation in the affected areas, and programmes such as 
participatory forest management (PFM) have been introduced to combat 
deforestation across the country. In terms of PFM, two operational in-
struments – community-based forest management (CBFM, where com-
munities manage their own forests), and joint forest management (JFM, 
where communities and government or forest agencies jointly manage 
state forests) – have been used to encourage joint or unilateral man-
agement of these resources from community level upward (Sungusia 
et al., 2020). Essentially, PFM was introduced to encourage 
forest-dependent communities to commit to sustainable forest 
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management. 
Nonetheless, despite some successes like control of unregulated and 

free extraction of forest resources, forests under PFM are still encroached 
illegally, undermining efforts to manage such resources sustainably 
(Robinson and Lokina, 2012). One key problem is that CBFM and JFM 
appear to have failed to create economic or tangible incentives for rural 
people (Robinson and Lokina, 2012). Other literature (e.g., Edmunds 
and Wollenberg, 2003) has similarly found that devolution policies have 
failed to impact on the rural poor’s lives in a significantly positive way. 
While devolving property rights to local forests in line with the current 
PFM policies is likely to be an important part in solving forest 
mismanagement, such rights need to change household behaviour for 
the policies to succeed and understanding perceptions about house-
holds’ own use of local forests is crucial for the management of these 
resources (see e.g., Beyerl et al., 2016; Meadows et al., 2014). This is 
because understanding households’ psychological underpinnings i.e., 
perceptions may offer valuable insight for management approaches 
since conservation and resource use behaviours are motivated by a 
number of factors (Beyerl et al., 2016). Hence, there have been calls to 
acknowledge perceptions as part of resource management strategies 
(Bennett, 2016). This to say, knowledge about households’ perception of 
their forest dependence is likely to be important for the success of any 
devolution policy. At the same time, households’ forest dependence is 
multifaceted and needs further investigation, and the empirical litera-
ture on Tanzania remains limited. Moreover, forest resource use and 
dependence in developing countries in general are linked to several 
complex factors (Garekae et al., 2017), and how – and whether – 
households perceive themselves as forest dependents is important for 
forest management. 

Some studies have shown that high forest dependence in developing 
countries is related to poverty, which pushes people to depend on their 
surroundings – in this case, forests (e.g., FAO and UNEP, 2020; Sun-
derlin et al., 2005). However, since communities are heterogenous in 
nature, variations in household dependence on forests are inevitable, 
and several factors tend to contribute to the extent of the dependence in 
question (Garekae et al., 2017). The existing studies on forest depen-
dence in developing countries have found that factors such as household 
size, land holding, gender, education, age, distance to the forest, live-
stock ownership and income all associate with such dependence (e.g., 
Chhetri et al., 2013, 2016; Fisher, 2004; Fonta et al., 2011; Pandey, 
2010; Sapkota and Odén, 2008). While such studies have usefully 
addressed forest dependence, they have usually concentrated on those 
who depend on community-or state-entrusted forestland, and have not 
delved into forest ownership per se. The current study therefore aims to 
bridge the knowledge gap that exists in respect of how forest ownership 
impacts on the dependence on forests in developing countries. To do so, 
the study will address the factors linked to rural households’ perceptions 
of their forest dependence via two distinct case studies, namely on the 
Njombe and Shinyanga Regions in Tanzania. 

The remaining sections cover the background to the study (section 
2); the methodology, comprising data collection and model specification 
(section 3); the estimated results and a comparison of them (section 4); a 
discussion of the results (section 5); and the conclusions reached by the 
study (section 6). 

2. Background 

In the pre-colonial era, most land in Tanzania was a common prop-
erty and was owned and utilized by members of well-defined groups 
such as a tribe, a family or clan and village inhabitants (Akida and 
Blomley, 2006). During this pre-colonial period, the management and 
use of forests was under traditional or customary laws considered to be 
socially acceptable by the local communities (Kowero, 1990 in Kajembe 
et al., 2005). However, in the colonial era, forest management under 
traditional laws was undermined due to the introduction of centralized 
system (Akida and Blomley, 2006; Zahabu et al., 2009). Land and 

consequently forests and forest resources were declared to belong to the 
colonial government, so no traditional rights were given to the villagers 
to use forest resources (Akida and Blomley, 2006). The colonial gov-
ernment established forest reserves by starting protected areas (Zahabu 
et al., 2009). By establishing forest protected areas local people were 
deprived of their traditional rights to use forests to support their liveli-
hoods, and as a result encroachment, poaching and degradation of forest 
protected areas were inevitable (Kajembe et al., 2005). Yet, even after 
Tanzania gained its independence in 1961, forests were still under the 
centralized system which emphasized restrictions and prohibitions 
within forest reserves (Holmes, 1995). For Tanzania, all land is under 
the trust of the president on behalf of the nation whereby the state has 
exclusive, management, access and withdrawal rights for all lands 
categorized as reserved land set aside for special purposes such as forests 
(Dokken et al., 2014) 

However, excluding local communities from benefiting from natural 
resources and actively manage their own resources is likely to lead into 
unsustainable harvest of resources (Agrawal and Clark 2001; Kajembe 
et al., 2005). Hence, recognizing the importance of local communities’ 
inclusion in forest management, PFM as a devolution policy was intro-
duced in the late 1990s as a central pillar of Tanzania’s forest law and 
policy and implemented across the country (Treue et al., 2014; Blomley 
et al., 2008a). Following this, key responsibilities for forest management 
were transferred from the central government to village government on 
which communities, groups or individuals own, manage and co-manage 
forests (Blomley et al., 2008b). To operationalize these responsibilities 
PFM is instrumented via JFM and CBFM which aim at sustainable forest 
management by improving forest conditions, local livelihoods and local 
democracy in forest management (Sungusia et al., 2020; Blomley, 
2008a; Kajembe et al., 2005). Findings from existing studies indicate 
that PFM may have shown positive impacts in terms of promoting sus-
tainable forest management (Lund et al., 2015; Treue et al., 2014; Per-
sha and Blomley, 2009), although, deforestation and degradation are 
still much ongoing across Tanzania (Sungusia et al., 2020). Socially, 
PFM has failed to create equitable distribution of social and economic 
benefits to the local forest adjacent communities (Sungusia et al., 2020; 
Persha and Meshack, 2016; Lund and Treue, 2008). 

Private forests are also recognized in the forest laws and policy of 
Tanzania as one of the categories of CBFM. These are individually owned 
and are present on private lands (Akida and Blomley, 2006). Private 
forests are of two kinds, the small-scale private forests usually desig-
nated to individual/household ownership and large-scale private forests 
which are under companies that lease village or general lands for 
planting trees (Akida and Blomley, 2006). A private forest owner has full 
access, management responsibilities, use and rights of the forest for 
domestic and commercial purposes (FAO, 2019). This implies that 
household private forest owners derive full forest benefits which is good 
for improving their livelihoods and the non-owners have the potential to 
access income from employment opportunities available at private for-
est companies. However, the contribution of private forests to the 
households’ incomes and poverty alleviation remains largely unex-
plored so far (FAO, 2019; Akida and Blomley, 2006). 

Given this background, this paper studies Tanzanian households’ 
perceptions of their levels of dependence on the country’s forests. The 
specific objectives are to analyse the extent to which heterogeneities in 
households’ forest use, households’ forest ownership, and households’ 
demographic, socio-economic and contextual factors associated with 
households’ forest dependence perception. How such perceptions are 
linked to forest ownership is a topic that has not yet been covered in the 
literature of developing countries particularly in the Sub-Saharan Africa, 
Tanzania inclusive. 
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3. Methodology 

3.1. Data collection 

The current study was conducted in the rural Njombe and Shinyanga 
Regions, whose main economic activity is agriculture. Njombe lies in 
Tanzania’s Southern Highlands, having been established as a separate 
region in 2012 after the Iringa Region was split up. Njombe’s climate is 
warm and temperate, with year-round temperature variations between 
7.2 ºC and 23.3 ºC. The region has a total land surface area of 21,347 
km2, a population of 702,097 and, according to the 2012 Census (URT, 
2013), a population density of 33/km2. Njombe is also one of the richest 
regions in the country, ranking third lowest in terms of poverty levels, 
while its regional poverty headcount ratio of 31% is well below the 
national average of 47% (URT, 2017). Since the region’s climate is 
conducive to plant trees, forests in privately owned lands are widespread 
in the region. Forest plantations in Njombe amount to 89,843 ha in total; 
of these, 78,065 ha (73%) are privately owned and occur mainly in the 
Southern Highlands (Private Forest Programe, 2017). In relation to the 
rest of the country, Njombe also has many natural and plantation forests 
entrusted to and managed by the state and communities. 

Shinyanga lies in north-western Tanzania and is characterised by a 
semi-arid landscape. It ranks as the third poorest region in the country, 
with a regional poverty headcount ratio of 64% –well above the 47% 
national average (URT, 2017). The region’s 18,901 km2 land surface 
area is home to an estimated 1,534,808 people, with a population 
density of 81/km2 – almost triple that of Njombe (URT, 2013). Shi-
nyanga has a tropical climate with a temperature ranging from 14.4 ºC to 
32.8 ºC. As in Njombe, livestock keeping is regarded as one of the re-
gion’s principal economic activities. The Shinyanga Region’s massive 
deforestation for various reasons over the years led to the initiation of 
the Shinyanga Soil Conservation Programme – popularly known by its 
acronym HASHI, for Hifadhi Ardhi Shinyanga in Swahili – conducted 
between 1986 and 2004 to restore the land and its forests back to health. 
By 2004, between 300,000 and 500,000 ha had been restored by HASHI 
via a traditional system of enclosures (ngitili in the local language), that 
was reintroduced, where farmers were made responsible for conserving 
forest plots (UNDP, 2012; Wainaina et al., 2021). These enclosures were 
variously owned by private individuals or entrusted to communities or 
the state (Wainaina et al., 2021). However, the region’s semi-aridity 
makes private forestry a less popular choice. 

The above background shows that Njombe and Shinyanga differ in 
respect of the management of their forests, with private forestry domi-
nating in Njombe and devolved community management more preva-
lent in Shinyanga. This makes it interesting to explore household 
perceived forest dependence of the mentioned case studies due to the 
differences in socio-economic aspects and forest managed types. Indeed, 
the difference between the two regions also makes them worth studying 
separately to assess whether their households also differ in perception 
with respect to their dependence on forests. 

Given heterogeneity in the population of both regions and to reduce 
selection bias, a stratified sampling procedure was used for a survey 
conducted between September and October 2018 on a total of 603 
households, who were interviewed face-to-face. The sample yielded 300 
households from the Njombe Region (150 each from its Njombe and 
Wanging’ombe Districts) and 303 from the Shinyanga Region (122 from 
its Kahama District and 181 from its Shinyanga rural District). Then a 
proportionate random sampling was conducted to select wards (a total 
of 16 wards) from each district. From these wards, a combined total of 
37 villages from the two regions were selected with at least 16 house-
holds from each village being randomly selected for the interviews. In 
order to ensure representativeness of the study areas, villages were 
selected based on the following criteria: (i) villages with households 
practising private forestry, and (ii) villages with forests regardless of the 
type of forest ownership and management. The districts, wards and 
villages were predetermined for selection based on the same criteria 

mentioned earlier during the pilot surveys conducted prior to the main 
surveys used for empirical data analysis. 

A questionnaire used for the interviews included both closed and 
open-ended items to allow for further explanation and clarification by 
the respondents. The questionnaire was designed in the national lan-
guage, Kiswahili, as well as in English, while the survey was conducted 
in Kiswahili only. The questionnaire was intended to collect data on 
household-specific characteristics, types of forests present, perceived 
forest dependence, reliance on forests and their products, collection/ 
harvesting/extraction of forest products, labour allocation in respect of 
forest product collections/harvests/extractions, time allocation in 
respect of forest product collection for own consumption and sale, 
payment for the collection of forest products, ownership of private for-
ests, importance of forests, and the existence of forest management 
programmes. Respondents were informed that participation was 
voluntary, that the survey was being carried out strictly for academic 
purposes, and that their responses were completely confidential. Also, 
respondents were briefly informed about the purpose of the survey and 
the importance of the issues it would address. Only households who 
were willing to respond to the questionnaire were then interviewed and 
compensated for their time. Households not willing to participate in the 
interviews were left out and replaced by approaching more and more 
households to reach the targeted sample for each region, while those not 
available were approached on the following day or next hours. 

In addition, certain key informants were interviewed to obtain some 
detailed and specific information on the regions’ socio-economic pro-
files, their forests, and the general environment of their villages, wards, 
and districts. Most of the key informants interviewed were village 
council chairpersons and some state Forest Department personnel. 

The value of the various forest products collected/harvested/ 
extracted (hereafter subsumed under the notion collected) for household 
own use was estimated by taking the quantity of products in question 
and multiplying it by the local market price in the surveyed area. Also, 
since most households were mainly farmers, some agricultural outputs 
were produced for own consumption; the values for such outputs were 
also estimated using their local market prices. Hence, total household 
income was calculated as being the sum of income from farming (both 
from sales and value of own consumption) and from alternative sources. 

Households were asked on how much they perceive themselves to 
rely on forest resources. Households reported their perceived levels of 
forest dependence on a scale of one to five, entailing Very low (1), Low 
(2), Average (3), High (4) and Very high (5) reliance. Thus, Perceived 
reliance on forest resources is an ordinal variable. 

3.2. Model specification 

An econometric model was used to estimate the extent to which 
household perceptions of their forest dependence are correlated with 
household heterogeneity. Since the dependent variable is an ordinal 
one, to run an econometric model using ordinary least squares, for 
example, is problematic. While discrete models like binary and multi-
nomial logit and probit models would be feasible, they do not assume 
ordinal outcomes (and, thus, would not make full use of the information 
in the data set) (Greene, 2018). More appropriate models for the analysis 
in this study are ordered logit and ordered probit models. However, 
since logits are not as sensitive as probits to samples with relatively few 
observations (Greene, 2018), as was the case in the current research, an 
ordered logit model was chosen. 

The main idea behind ordinal outcomes is that there exists a latent 
continuous variable y∗ (Greene and Hensher, 2009) which is unobserved 
and can only be inferred from the observed variables. Hence, in the 
continuous latent variable model, y* is determined by a set of inde-
pendent variables, as follows: 

y∗i = βx′

i̇ + ei (1) 
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ei ∼ N(0, 1), i = 1, 2, ……, n (2)  

where yi
∗ is the continuous latent variable underlying the households’ 

stated forest dependence, x′

i̇ is the vector of explanatory variables that 
are correlated with households’ perceived forest dependence, and ei is 
the error term assumed to follow a standard normal distribution across 
observations with mean zero and variance one. Since the latent variable 
y∗i cannot be observed directly, the observed variable instead takes the 
value 1 if yi

∗ is below or equal to some threshold value μ1, 2 if μ1 < yi
∗ ≤

μ2, 3 if μ2 < yi
∗ ≤ μ3, etc. These observed values are used to estimate the 

coefficient vector β using maximum likelihood. However, maximum 
likelihood estimates βs cannot be interpreted as the estimators of the 
effect of explanatory variables, and do not indicate the direction of the 
estimator; instead, marginal effects are computed to have more mean-
ingful interpretations. Marginal effects explain how a one-unit change in 
the explanatory variable increases/decreases the probability of selecting 
the alternative j by the marginal effect which is expressed as a per-
centage (Greene and Hensher, 2009). Therefore, marginal effects are 
computed as follows for all independent variables that are considered in 
the ordered logit model: 

In general, for i = 1, ⋅⋯, n and j = 1,⋯,J 

dP(yi = j)
dxi

=
[
F′ [μj− 1 − xiβ

]
− F′[μj − x′

iβ
]]

β (3)  

where j presents forest dependence on a scale of 1 to 5, i.e., Very low (1), 
Low (2), Average (3), High (4) and Very high (5). Conducting an ANOVA 
test revealed that these categories were indeed different and therefore 
justified. 

Hence, from Equation 3, household forest dependence is assumed to 
be subject to the explanatory variables Education, Sex, Household size, 
Age, Income, Livestock ownership, Off-farm activities, Distance to the forest, 
and Size of land held (see Table 1, section 4.1). 

Certain relationships between the explanatory variables used in the 
model specification and the dependent variable, Perceived reliance on 
forest resources, were anticipated. Education was expected to be corre-
lated with a lower probability of being highly dependent on forest 
products because better-educated households usually have opportu-
nities to get employed (e.g., Pandey, 2010; Panta et al., 2009). Sex of 

household head was also expected to play a role, since female-headed 
households tend to be associated with marginalised access to produc-
tive resources other than forest-related ones. In respect of Household size, 
large households were anticipated to be associated with a higher prob-
ability of forest dependence because a larger household are correlated 
with greater demand for forest products as well as a greater provision of 
labour to collect forest products (e.g., Rayamajhi et al., 2012; Sapkota 
and Odén, 2008). The Age variable has shown contradictory outcomes in 
different studies, with some studies finding a negative correlation be-
tween Age and Perceived reliance on forest resources because older people 
had less time and less physical strength to extract forest resources (e.g., 
Bwalya, 2013; Rayamajhi et al., 2012), while others found that Age was 
positively linked to the dependent variable since older people had 
greater access to forests (e.g., Kabubo-Mariara, 2013). 

Income has been discussed in several studies as being negatively 
associated to Perceived reliance on forest resources as richer households 
collected fewer forest products (e.g., Chhetri et al., 2016; Fisher, 2004; 
Fonta et al., 2011). In respect of the Livestock ownership variable, reliance 
on forests was likely to be higher because of such owners’ associated 
demand for fodder. Household heads with Off-farm activities were ex-
pected to be associated with a lower probability of forest dependence 
because such households usually earn a higher income from other 
sources. In respect of Distance from the forest, households who resided 
closer to a target forest were expected to correlate with more reliance on 
forest products since their members had lower opportunity costs in 
respect of the time needed for collecting forest products, and they 
incurred lower travel costs (e.g., Chhetri et al., 2013). Size of land held in 
other studies was predicted to have a negative correlation with Perceived 
reliance on forest resources because land is a measure of wealth; hence, 
wealthier households tended to be less involved in forest activities (e.g., 
Chhetri et al.,2013; Rayamajhi et al., 2012). 

Household ownership of private woodlot, finally, was included in order 
to explore its correlation with the probability of forest dependence 
perception separately from the direct effects of forest income. 

Some explanatory variables i.e., Collection visits and Forest income 
share were susceptible to endogeneity due to simultaneity bias. Both 
variables could be indicators of forest dependence hence were excluded 
in the regression analysis. Distance from the forest was also susceptible 
to endogeneity, as it was suspected that households living nearby forests 

Table 1 
Definitions of variables and their associated descriptive statistics.  

Variable Definition of variable Njombe Shinyanga t-test   

Mean Std dev. Min. Max. Mean Std dev. Min. Max. t- 
statistics 

Education Years household head spent in 
school 

7.20 3.07 0 16 4.97 3.65 0 13 -7.52*** 

Male household 
head 

Sex of household head (1 = Male, 
0 = Female) 

0.84 0.37 0 1 0.85 0.36 0 1 0.39 

Household size Number of people in the household 3.91 1.76 1 10 4.85 2.08 1 10 5.99*** 
Age Household head’s age (years) 41.40 12.79 19 80 47.46 14.33 20 99 5.48*** 
Income Household income per month 

(TZS) 
302,413.40 324,138 26,666.67 2,533,333 122,767.20 119,351.60 10,000 906,666.70 -9.05*** 

Livestock 
ownership 

Total number of livestock owned 3.62 4.1 0 32 5.21 9.67 0 89 -5.66*** 

Off-farm 
activities 
(Dummy) 

Household head also engages in 
off-farm activities (i.e., excluding 
forest activities) (1 = Yes, 0 = No) 

0.77 0.42 0 1 0.53 0.49 0 1 -6.33*** 

Distance to the 
forest 

Distance of the household’s 
residence to the nearest forest 
(minutes) 

37.02 49.13 1 300 30.61 35.22 1 240 -1.84* 

Collection visits Number of times per month a 
household goes to collect forest 
products 

9.64 10.63 0 64.5 8.73 5.71 0 30.1 -1.31 

Forest income 
share 

Share of forest-product income in 
total household income 

0.35 0.30 0 1 0.20 0.24 0 0.98 -6.67*** 

Size of land 
held 

Total land held (owned / managed 
/ owned or managed by household 
head (hectares) 

3.97 5.45 0.20 40.47 3.29 4.97 0 40.47 -1.61  
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could potentially collect forest products more often hence more likely to 
depend more on forests and vice versa i.e., simultaneity bias. Most 
studies used two-stage least squares (2SLS) estimation approach to 
address endogeneity by introducing an instrumental variable that is 
correlated with the endogenous variable but uncorrelated with the error 
term (See for example Churchill et al., 2020; Churchill and Smyth, 
2020). However, endogeneity was not solved for in this study, the in-
struments were weak and since the data were cross sectional it was 
difficult to get the good instrument. Instead, correlations which can also 
provide useful information though not causation were established. 

4. Results 

4.1. Household socio-economic characteristics 

Table 1 defines the explanatory variables used to analyse house-
holds’ forest dependence and presents the two sub-samples’ associated 
descriptive statistics. 

Most households were headed by men, which follows the trend 
country-wide. Household heads in Njombe reported having received 
primary education up to an average of seven years, whereas in Shi-
nyanga five years was the average. Since the standard number of years 
for completing one’s primary education in Tanzania is seven years, 
many household heads in Njombe had completed primary education. 

The average monthly household income in Njombe was found to be 
TZS 302,413 (≈ USD 131), which is higher than that reported for Shi-
nyanga, namely TZS 122,767 (≈ USD 53). The household sizes reported 
for Njombe and Shinyanga averaged at 3.9 and 4.9, respectively, slightly 
lower than the 4.1 and 5.9 reported for these two Regions in the 2012 
Census (URT, 2013). 

Most households in both regions reported engaging in farming ac-
tivities. Some households also reported keeping livestock and being 
involved in forest-related and other off-farm activities. Very few 
household heads were formal government or private-sector employees 
in either region. Other heads of households were self-employed as 
lumberjacks (especially in Njombe), tailors and as casual construction 
workers, while some owned small businesses selling traditional liquor 
and timber as well as other forest products. 

In order to check on whether there were significant differences be-
tween the two subsample areas, t-test was conducted. As indicated in the 
last column of Table 1, there were significant differences between 
Njombe and Shinyanga for most of the variables used for running the 

regressions. 
Households in both regions studied reported seeing themselves as 

being forest-dependent (see Table 2). Most Njombe households reported 
being highly reliant on forests, while most Shinyanga household heads 
saw their dependence on forests as being average. 

Most households in Njombe reported living nearby, and relying on, 
privately-owned forests. The owners of forests on private land reported 
planting trees specifically for harvesting timber, e.g., for poles and logs, 
although some non-timber forest products such as firewood, mushrooms 
and honey were made available as well. Private owners allowed their 
neighbours to collect these and other non-timber forest products, espe-
cially the deadwood. While Njombe had community and state forests 
too, these only allowed the collection of some dry firewood or food, 
especially mushrooms and fruit. In Shinyanga, most households lived 
nearby community and state forests, relying on such resources for non- 
timber products. Similarly, those albeit comparatively fewer households 
in Njombe who lived nearby community and state forests also depended 
on them for non-timber products. It was notable that community and 
state forests in both regions were a source of a wider range of forest 
products than private forests, which were primarily geared for har-
vesting timber. 

Owners of forests on private land were classified as those households 
owning forest land spanning more than 0.5 ha with trees higher than 5 m 
and a canopy of more than 10%, or trees able to reach those two 
thresholds in situ (FAO, 2015). In line with expectations, private forest 
ownership was more common in the Njombe Region, where about 78% 
of the households surveyed owned private woodlots; in Shinyanga, on 
the other hand, only 17% of households could say the same. An average 
of 2.13 hectares of private woodlots were reported to be owned by the 
households in Njombe. In Shinyanga, households reported to own about 
an average of 1.69 hectares. This suggests that more hectares of private 
woodlots were owned by Njombe households, in comparison with 
households in Shinyanga. Also, the average year that households in 
Njombe reported having started with private woodlots was 2008, which 
was earlier than in Shinyanga, where the average starting year was 
2014. In both regions, the factors reported to have attracted sampled 
households to establish a private woodlot included diversifying their 
sources of income, having a good market for timber, having a safety net 
during a cash crisis, protecting the environment, and having a cash crop. 
Commonly, households preferred to plant pine and eucalyptus trees for 
timber and for beekeeping, while a few used them for firewood or to 
make charcoal. As regards the support received by households who 

Table 2 
Frequency and value of household forest dependence.  

Variable Definition of variable Njombe Shinyanga   

Frequency Percentage Frequency Percentage 

Perceived reliance on forest resources 1 = Very low forest dependence 18 6.00 48 15.84  
2 = Low forest dependence 19 6.33 43 14.19  
3 = Average forest dependence 74 24.67 95 31.35  
4 = High forest dependence 77 25.67 80 26.40  
5 = Very high forest dependence 112 37.33 37 12.21 

Household residence proximity to forest type Households living a walking distance to the private forest 173 57.67 27 8.91  
Households living a walking distance to the community forest 19 6.33 75 24.75  
Households living a walking distance to the state-entrusted forest 32 10.67 178 58.75  
Households living a walking distance to at least two types 74 25.33 23 7.59 

Private forest ownership 1 = Household head owns a private woodlot 234 78 17 5.61  
0 = Household head does not own woodlot 66 22 286 94.39  

Variable Definition of variable Njombe Shinyanga   

Mean Std dev. Min. Max. Mean Std dev. Min. Max. 

Private woodlot size Size of private woodlot owed by household head 
(hectares) 

2.13 2.75 0.10 24.28 1.69 1.44 0.20 6.07 

Private landowner’s forest 
income 

Forest income earned by owners of private woodlots per 
month (TZS) 

124,771 151,721 0 1,025,000 128,667 213,049 0 800,000 

Non-landowner’s forest 
income 

Forest income earned by non-landowners per month 
(TZS) 

43,738 52,827 0 300,000 25,367 71,179 0 800,000  
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chose to invest in a private forest, many received aid in kind – especially 
education about tree-farming methods. 

By comparison, the forest-income share of a household’s total in-
come was found to be 35% on average in Njombe, while in Shinyanga, 
forest income contributed a slightly lower but still substantial average 
share, i.e., about 20%, to the household’s monthly total. Only few 
households reported as almost/complete forest dependents at maximum 
forest income share values of 98% and 100% in Shinyanga and Njombe 
respectively. For such households (especially the private forest owners), 
forests were the main source of income because households were more 
certain to obtain income from forests than agricultural income largely 
affected by changes in weather conditions. Also, some households re-
ported switching to forestry because of low profits from crop farming. 
While income could be earned from off-farm activities, such activities 
were rarely available in some villages. However, there was a wide range 
of responses in both regions. In Njombe, sampled households’ forest 
income was found to be earned mostly from the sale of timber. House-
hold income in the region was also derived from the sale of firewood, 
charcoal, poles, wattle, mushrooms, wild fruits, and honey. Some of 
these products, e.g., firewood, mushrooms, and wild fruits, but also 
others such as game meat, reeds, and grass, were mostly for the 
household’s own consumption. Hence, the average forest income per 
household per month, based on both the sale and own consumption of 
forest products, was estimated as TZS 106,944 (≈ USD 46). In Shi-
nyanga, a few owners of private forests earned an income from selling 
timber, but most other households earned cash from the sale of charcoal. 
Non-timber forest products were found to be sold in the region but were 
also used for own consumption. The average estimated forest income per 
household per month for Shinyanga, therefore, was TZS 31,162 (≈ USD 
14), which is significantly lower than its counterpart in Njombe. 
Nonetheless, because of the lower overall incomes in Shinyanga, this 
income still made up a sizeable share (20%) of overall household 
income. 

In both regions, most households reported selling forest products at 
their places of residence, while owners of forests on private land sold 
their timber, poles, and logs at their private woodlots. Some households 
also took (mostly non-timber) forest products to sell at markets nearby 
or in urban centres. Nonetheless, most products sold – especially timber, 
poles, and charcoal – were commonly transported to major cities such as 
Dar es Salaam for consumption there. 

4.3. Regression results 

The discrete dependent variable, Perceived reliance on forest resources, 
was regressed on 11 explanatory variables (see Table 1) and the 
regression results are shown in A1 in the Appendix A1. Instead of 
running separate subsample regression the interaction terms variables 
Region Private forest ownership and Region were introduced to reflect the 

differences between the two regions (Region was a dummy variable, 1 
for Njombe and 0 for Shinyanga). Since microeconomic data are 
frequently heteroscedastic (Greene, 2018), the ordered logit regression 
was run with robust standard errors to eliminate the problem. Also, all 
explanatory variables were tested for partial correlations with the 
dependent variable perceived forest dependence and the dependent 
variable was not completely determined hence included in the regres-
sion. The ordered logit regression results, showing the marginal effects 
for each category of perceived dependence (ranging from Very low to 
Very high), are presented in Table 3. 

When marginal effect results were yielded for the joint sample (see 
Table 3), they revealed that increase in the number of livestock was 
associated with a probability of household heads perceiving themselves 
to depend on forest resources highly. Heads of households engaging in 
Off-farm activities had association with a lower probability of perceiving 
themselves as being highly dependent on forests than those not 
involved. Heads of households with higher incomes were correlated with 
less likeness to perceive themselves as forest-dependent, ceteris paribus. 
Distance to the forest was found to be negatively associated with a 
perception of Very high reliance on forests. An increase in values for Size 
of land held was found to be correlated to the category Very high when it 
came to households’ perception of forest dependence, ceteris paribus. Of 
the dummy variable Region, heads of households in Njombe region had 
association with a higher probability of perceiving themselves as being 
highly forest dependents than those in Shinyanga region. 

4.4. Robustness check 

Robustness check was conducted to examine the sensitivity of our 
results. In our check, forest income share was estimated as a function of 
household characteristics for it has been used widely to measure forest 

Table 3 
Marginal effects results for the factors linked to perceived forest dependence after ordered logit regression.  

Variable Perceived reliance on forest resources  

Category 1 (Very low) Category 2 (Low) Category 3 (Average) Category 4 (High) Category 5 (Very high) 

Education 0.0028 (0.0020) 0.0024 (0.0017) 0.0033 (0.0023) -0.0025 (0.0018) -0.0061 (0.0041) 
Male household head 0.0162 (0.0185) 0.0136 (0.0156) 0.0191 (0.0218) -0.0146 (0.0165) -0.0344 (0.0392) 
Household size 0.0044 (0.0033) 0.0037 (0.0028) 0.0052 (0.0040) -0.0039 (0.0030) -0.0093 (0.0071) 
Age -0.0002 (0.0004) -0.0002 (0.0003) -0.0003 (0.0005) 0.0002 (0.0004) 0.0005 (0.0009) 
Log of income 0.0162* (0.0088) 0.0135* (0.0071) 0.0190* (0.0106) -0.0145* (0.0079) -0.0343* (0.0185) 
Livestock ownership -0.0265* (0.0155) -0.0221* (0.0132) -0.0311* (0.0183) 0.0237* (0.0143) 0.0560* (0.0324) 
Off-farm activities 0.0274* (0.0150) 0.0229* (0.0132) 0.0322* (0.0185) -0.0246* (0.0141) -0.0580* (0.0324) 
Distance to the forest 0.0003*** (0.0001) 0.0003*** (0.0001) 0.0004*** (0.0001) -0.0003** (0.0001) -0.0008*** (0.0002) 
Size of land held -0.0008* (0.0004) -0.0007* (0.0004) -0.0010* (0.0005) 0.0007* (0.0004) 0.0018* (0.0010) 
Region Private forest ownership -0.0083 (0.0428) -0.0070 (0.0356) -0.0098 (0.0500) 0.0075 (0.0383) 0.0177 (0.0901) 
Private forest ownership -0.0138 (0.0340) -0.0115 (0.0286) -0.0162 (0.0399) 0.0124 (0.0305) 0.0292 (0.0720)) 
Region -0.0992*** (0.0282) -0.0829*** (0.0255) -0.1165*** (0.0382) 0.0890*** (0.0274) 0.2097*** (0.0622) 

Note: *, ** and *** = 10%, 5% and 1% levels of significance; (.) = standard error. 

Table 4 
Regression results for forest income share to check for robustness.  

Variable Coefficient Robust standard error 

Education 0.0014 0.0031 
Male household head 0.0481 0.0293 
Household size -0.0073 0.0056 
Age 0.0007 0.0008 
Log of income -0.0455*** 0.0153 
Livestock ownership 0.0087 0.0254 
Off-farm activities -0.0292 0.0250 
Distance to the forest -0.0007*** 0.0002 
Size of land held 0.0002 0.0008 
Region Private forest ownership -0.0671 0.0921 
Private forest ownership 0.1528* 0.0829 
Region 0.1195*** 0.0411 
Constant 0.6638*** 0.1782 

Note: *, ** and *** = 10%, 5% and 1% levels of significance. 
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dependence. Estimated results indicate that Income, Region, Distance to 
the forest and Private forest ownership were statistically significant 
consistent with some of the results in Table 3. While Private forest 
ownership was significant in Table 4, it was not significant to be asso-
ciated with perceived forest dependence. Other variables which were 
significant in Table 3 (off-farm activities, livestock ownership and size of 
land held) were not significant in Table 4, although they imply the same 
direction effects. 

The results reflected in Table 4, Private forest ownership variable 
showed that these owners were associated with a higher share of forest 
income than those who did not own such resources, ceteris paribus. To 
reflect on this finding, Private forest ownership was simulated on different 
(Minimum, Mean and Maximum) forest income values. These simulations 
suggested that, for each subsample (see Tables 5 and 6), at all the studied 
levels of forest income the probability of private woodlot owners seeing 
themselves as highly dependent on forests was higher than for the non- 
owners. 

5. Discussion of the results 

The results signify that not only do households differ in their 
perceived dependence on forests, but they also differ within and be-
tween the two regions sampled as shown in the descriptive table results. 
The study findings also show that most household heads in Njombe 
depended on private woodlots, despite community and state forests 
being available and accessible to them in the region. This may relate to 
Njombe having a rather substantial number of private woodlots per se, 
but also in comparison to Shinyanga. This means that the two regions 
can be distinguished not only by the types of forests they have (private/ 
communal/state), but also by the associated types of forest dependents 
in them. Hence, the regions are bound to differ in respect of their in-
habitants’ access to forests as well as in terms of their collection and 
extraction of forest products. Relative to communal and state forests, 
owners of private woodlots are not restricted when it comes to having 
access to collecting in or extracting from their forest resources. 

Estimated results showed that Private forest ownership and the inter-
action term variable Region Private forest ownership were not significant 
to be linked with perceived forest dependence. Instead, the estimated 
results showed that the Region dummy was significant suggesting that 
household heads in Njombe were associated with a higher probability of 
perceiving themselves as highly forest dependents than those in Shi-
nyanga, ceteris paribus. This result may imply that the differences in 

forest dependence perception are correlated with geographical 
differences. 

Yet, Private forest ownership was found to be associated with forest 
income share i.e., alternative indicator of forest dependence (private 
forest owners were correlated with higher forest income share than the 
owners). Suggestively, a rise in forest-product-related income relative to 
a household’s overall income may contribute significantly to a house-
hold’s livelihood and associated with increase its dependence on forests. 
The latter finding resembles that recorded by Chhetri et al. (2016). 
Further, apart from the non-timber forest products’ values, owners of 
private woodlots also earned some cash incomes from the sale of forest 
products, such as timber, logs, and wattle. Thus, private owners had the 
privilege (the benefit) of earning more forest income than non-owners of 
woodlots (see Table 2). Plus, owning a private forest would imply that 
forestry was such an important economic activity for the owners. 

Household heads with higher income were associated with a lower 
probability to perceive themselves as forest dependent, ceteris paribus. 
As in some previous studies (see e.g., Fisher, 2004; Fonta et al., 2011; 
Sapkota and Odén, 2008), heads of households with higher incomes 
perceived themselves as having a low dependence on forest. Household 
heads with higher incomes though reported to depend on forest products 
much, many could afford substitute goods such as solar panels for 
lighting instead of firewood, and fuel-efficient stoves that used less 
firewood. 

Household heads with relatively larger privately owned land hold-
ings were correlated with a higher probability of perceiving themselves 
to be very highly dependent on forests. However, this finding is different 
from many comparable studies conducted in developing countries, 
where Size of land held – commonly used as a measure of wealth – was 
found to be negatively related to perceived forest dependence (see e.g., 
Chhetri et al., 2013; Fisher, 2004; Rayamajhi et al., 2012). In the current 
study, land in private ownership was reported as an important asset that 
could be transformed into private woodlots, especially in Njombe. In 
Shinyanga, private woodlots were less common, although some house-
holds also transformed part of their privately held land for this purpose. 
Hence, households with larger private land holdings had the opportu-
nity to increase their wealth by engaging in private forestry to generate 
an income. 

As expected, households engaged in off-farm activities were associ-
ated with a lower probability of perceiving themselves as being highly 
dependent on forests. This is because, besides their income from 
farming, such households also had alternative sources of income as well 

Table 5 
Predicted marginal effects of private forest ownership evaluated at minimum, mean and maximum forest income in Njombe.  

Perceived reliance on forest resources Owners of private forests Non-owners of forest land 

Min. Mean Max. Min. Mean Max. 

Very low 0.067*** 0.063*** 0.034* 0.147*** 0.138*** 0.078* 
Low 0.071*** 0.067*** 0.040* 0.130*** 0.125*** 0.082** 
Average 0.239*** 0.231*** 0.160** 0.314*** 0.311*** 0.261*** 
High 0.288*** 0.289*** 0.267*** 0.238*** 0.245*** 0.287*** 
Very high 0.334*** 0.351*** 0.499*** 0.171*** 0.181*** 0.293** 

Note: *, ** and *** = 10%, 5% and 1% levels of significance. 

Table 6 
Predicted marginal effects of private forest ownership evaluated at minimum, mean and maximum forest income in Shinyanga.  

Perceived reliance on forest resources Owners of private forests Non-owners of forest land 

Min. Mean Max. Min. Mean Max. 

Very low 0.067*** 0.066*** 0.039** 0.144*** 0.141*** 0.088** 
Low 0.074*** 0.072*** 0.046** 0.130*** 0.129*** 0.091*** 
Average 0.251*** 0.249*** 0.185*** 0.319*** 0.317*** 0.278*** 
High 0.296*** 0.297*** 0.289*** 0.239*** 0.242*** 0.283*** 
Very high 0.312*** 0.316*** 0.440*** 0.168*** 0.171*** 0.259*** 

Note: *, ** and *** = 10%, 5% and 1% levels of significance. 
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as other means of livelihood, which reduced their dependence on for-
ests. Other studies had similar findings in this regard (see e.g., Gunati-
lake, 1998; Hussain et al., 2019). 

6. Conclusion 

This study aimed to analyse the determinants of households’ 
perceived dependence on forests using household survey data collected 
from the rural Njombe and Shinyanga Regions in Tanzania. The study 
showed that households located in Njombe were associated with a 
higher probability of perceiving themselves as more forest dependents 
than those Shinyanga. Even though, most private forest owners were 
found in Njombe, private forest ownership was not significant. Private 
forest ownership was only associated with higher forest income shares, 
whereby households who relied on privately-owned forests for their 
livelihood were correlated with higher forest income shares than 
households who did not own the forests concerned. 

Furthermore, the study indicated that the extent to which house-
holds perceived themselves as forest-dependent was also associated with 
certain socio-economic factors. Of these factors, Income, Off-farm activ-
ities, Livestock ownership, Land size held, Region and Distance to the forest 
were significant. Thus, a ‘one size fits all’ approach to forest manage-
ment may not be appropriate; government policies may, therefore, need 
to be tailored to local conditions. Households are, after all, heteroge-
neous by nature and their extent of forest dependence differs. 

Therefore, from a policy perspective, these findings point to more 
research on the link between perceived forest dependence and conser-
vation of forest resources so as to establish sustainable approaches that 
would help to conserve state and community forests. Nonetheless, such 
approaches should pay attention to the socio-economic reality of the 
households whose behaviour they target. Forest conservation pro-
grammes that take varying socio-economic conditions into account can 
thus allow for a range of focused impacts on households’ welfare. 

Future research is recommended in this field. Since households in the 
two regions studied were found to differ on how they perceived them-
selves in respect of their reliance on forests, as well as with regard to the 
type of forest on which they depended, an interesting potential avenue 
to explore is how dependence on a specific type of forest impacts 
household welfare. Such a study could also propose significant policy 
outcomes in the pursuit of sustainable development. Moreover, private 
forest ownership is an aspect that needs further investigation in research 
on forest dependence in developing countries. 
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Appendix A1 
Ordered logistic regression results for the factors linked to perceived forest 
dependence.  

Variable Coefficient Robust standard error 

Education -0.0348  0.0240 

Male household head -0.1963 0.2228 
Household size -0.0534 0.0404 
Age 0.0032 0.0055 
Log of income -0.1958* 0.1046 
Livestock ownership 0.3194* 0.1854* 
Off-farm activities -0.3308* 0.1844 
Distance to the forest -0.0046*** 0.0016 
Size of land held 0.0104* 0.0058 
Region private forest ownership 0.1010 0.5145 
Private forest ownership 0.1670 0.4105 
Region 1.1961*** 0.3454 

Note: *, ** and *** = 10%, 5% and 1% levels of significance; (.) = standard 
error. 
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