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ABSTRACT Deforestation in forest reserves which is mainly driven by socio-economic factors is considered as
one of the key issues of the sustainable use and management of biodiVérisitpaper analyses socio-economic
factors influencing deforestation in the Bereku forest reservi@mzania. Data were collected through questionnaires,
interviews, focus group discussions and field observations. Descriptive and inferential methods were used to analyse
and explain quantitative data while content analysis was used to analyse qualitative data. The results revealed that
livelihood activities, period of residence close to forest and distance from homestead to the forest significantly
influence deforestation in the study area. In addition, farm land size, household size, education, awareness of the
management of the reserve and its boundaries insignificantly influence deforestation. It was also revealed that the
reserve fringe communities are aware of the negative consequences of deforestation and forest degradation. The
paper concludes that the causes of deforestation in the Reserve are deeply rooted in the daily livelihood needs of
communities and the growing population. Forestry education and extension services should be directed at institutional
strengthening catalyzing local communities to actively participate in decision making processes aimed at conserving
the forest and improving the livelihoods of rural communities.

1.INTRODUCTION rapid exploitation of forests and intensified pres-
sure on the remaining tropical forests and arid
woodlands (Sharma 1992he forests ofrica
Miombo woodland is the most extensive tropi- are the most depleted of all the tropical regions
cal seasonal woodland and dry forest formatiorwith only 30 per cent of the historical stands still
in Africa, covering an estimated 2.7 million km remaining (Chidumayo and Kwibisa 2003).
in regions receiving more than 700 mm mean an- Socio-economic factors are contributing to
nual rainfall on nutrient-poor soils (Campbell and alter or deplete the forest cover and affect forest
Byron 1996; Frost 1996). It covers substantialstructure and species composition (Schwartz and
portions of south and centédfrica: Angola, Zim-  Caro 2003). The intensity of disturbances also
babwe, Zambia, Malawi, Mozambique arah-  varies within a given landscape in terms of land-
zania, and most of the southern part of the Demouse, accessibilitytopography and the type of
cratic Republic of Congo (Campbell et al. 1996).vegetation present. The increase in dominance
In Tanzania, Miombo constitutes thedast  of small woody trees in harvested Miombo wood-
single vegetation type in the country (93.2 %), lands suggests that the woodlands may degrade
the relatively dry Miombo woodlands cover ex- to shrub lands due to anthropogenic pressures
tensive areas of western, eastern and norther(Luoga 2000).
regions (Millington et al. 1994). Population growth is undoubtedly one of the
Globally, the trend of accelerated environ- most critical socio-economic factors that could
mental degradation in recent times has primarilyalter the pattern of forest resource use. Seventy-
been driven by land use changes as a consequiive million people inhabit areas covered or for-
nce of frontier expansion and population growthmerly covered by Miombo woodland, with an
(Richards 1990). Land use practices and land usadditional 25 million urban dwellers relying on
significantly impact natural forests, the environ- Miombo wood or charcoal as a source of energy
ment and the whole biosphere. Social, economi¢Campbell et al. 1996). The Miombo has some
and political factors have created incentives forspecific biogeographical features that influence
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the context for peopls’use of woodland re- According to the population census in 2002
sources. These resources are central to the livehe district hosts 303,013 people. Based on this
lihood systems of millions of rural and urban information the population in 2011 is projected
dwellers in central and easteifrica (Camp-  to 379,461 people living in Babati district. Bereku
bell et al. 1996). Luoga et.g2000a) found that forest reserve is surrounded by 9 villages with a
in Easternfanzania, apart from using Miombo total population of about 17,000 people. Most of
woodlands for farming, local people had eleventhe villages are linked by paths except for a few
types of uses for the trees, including charcoalthat link the main roads. Communities adjacent
firewood, poles, timbemedicine, withies, food, to Bereku forest reserve are mostly agro-silvo-
ropes (fibre), live fences, carving and rituals.  pastoralists engaged in livelihood activities like
Despite the fact that Miombo woodlands of- firewood collection and charcoal making. Live-
fer extensive products and services, there istock keeping is mainly extensive though there
scanty information on the socio-economic fac-are some zero grazing and semi-intensive sys-
tors driving human disturbances in these wood+tems. Part of the grazing is done in the natural
lands. The impacts of deforestation on tree andorest, which is a key contributor to land degra-
shrub species diversity in Miombo woodlands dation.
have been studied ifanzania (Luoga 2000;
Zahabu 2001). These studies indicate that, ther2.2 Data Collection
is a knowledge gap on the anthropogenic fac-
tors that are causing deforestation in Miombo A socio-economic survey was conducted to
woodlands. This paper analyses the factors ingather primary data from people living around
fluencing deforestation in Bereku Forest Re-Bereku River Forest Reserve. Random sampling
serve. The information presented in this paper isvas used to select three villages which are adja-
relevant for scientists and decision makers dealeent to the reservaVithin these villages, ran-
ing with sustainable management of natural re<dom sampling was further used to select respon-

sources and forest reserves in particular dents for interview; 120 respondents across the
selected villages were interviewed. Purposive
2MATERIALS AND METHODS sampling was used to select 15 key informants
knowledgeable about the forest reserve, includ-

2.1The Sudy Location ing one Regional Forest fifer, two District Fo-

rest Officers, three village forest officers, three
Babati district is located at latitude 4°132 village leaders and six village elders.

South and longitude 35°452 East, 1300-1800 Information was obtained through question-
m.a.s.l, Manyara Region, northern parfafza- naires, interviews, focus group discussions and
nia. The district has a total area of 566G Miris  participant observationfwo focus group dis-
bordered to the north by thgusha Region, to cussions were held in each village to help evalu-
the south-east by the Simanijiro District, to theate the accuracy of data collected through ques-
south by the Dodoma Region, to the south-westionnaires and interviews (Kasemir et al. 2003).
by the Hanang District, and to the north-west byEach discussion comprised 6 community mem-
the Mbulu District. The Bereku forest has a totalbers, who were well informed on human factors
area of about 5,660 ha. The forest is typical dryinfluencing forest ecosysteni® overcome pro-
Miombo woodland located within the Rift valley blems of alienation participant observation was
about 20 km south of Babati township, accessedised on entry into each community being stud-
by road and surrounded by a total of 9 villages.ied. The researcher gained the confidence of the
The forest is dominated bBrachystegia  respondents without interfering with the natural
microphylla (Hamas.) B. spiciformis (Benth.) course of events. This enabled the researchers
Julbernadia globiflora (Benth.)and other as- to obtain honest answers to the questions posed
sociate tree species. This Miombo woodland(Kajembe and Luoga 1996).
contains the majority of commercially exploitable
timber species includingterocarpusangolensis 2.3 DataAnalysis
(Dc.), Dalbergia melanoxylon (Guill. and Per),
Burkea africana (Hook.),Pterocar pustinctorius The Statistical Package for Social Sciences
(Welw). (SPSS version 16.0) was used for the quantita-
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tive data analysis often sorting and coding ofdata set, the smaller value of —2LL, the goodness
the data. Both descriptive and inferential statis-of fit of the model.
tical methods were used to analyse the quantita- The qualitative data were analyzed using
tive data. Descriptive statistics such as frequencyontent analysis. In this case, components of
counts and percentages were used to explain arttie verbal discussions held with key informants
illustrate the socio-economic characteristics ofwere analyzed in an objective and systematic
the forest reserve fringe communities. InferentialmannerThe recorded dialogue with the respon-
data analysis was done using logistic regressiounlents was broken down into smallest and mean-
to analyse binary dependent variables. The biingful units of information or themes and ten-
nary dependent variable of this study was ‘de-dencies (Kajembe 1994) and this helped in ascer-
forestation in the forest reserve’ which was as-taining values and attitudes of the respondents.
signed the value ‘1’ if there is deforestation in
the reserve and ‘0’ if it is not the case. The inde- 3. RESULTS AND DISCUSSION
pendent variables were livelihood activities, farm-
land size, period of residence, awareness on ger8. 1 Socio- economic Factors Influencing
eral forest reserve management, and awarene&¥eforestation in the Bereku Forest Reserve
of forest reserve boundaries, household size,
education and distance. These are the indepen- To establish the likelihood that the socio-
dent variables (socio-economic factors) influenc-economic factors influence human disturban-
ing deforestation in the reserve. Logistic regresces in the forest reserve, the factors were ent-
sion model presented in equation (1) was usedered sequentially in the logistic regression mo-
YiEL L e @ del, checked and the insignificant factors were
WhereY, = is a binary variable with the value removed from the prediction model. The logistic
of 1 if socio-economic factors contribute to regression model was again employed to assess
deforestation in the reserve and 0 if otherwise; the significant socio-economic factors influenc-
Z=B, B X B, X, +B X+ 3, X ing human disturbances in the forest reserve.
B,:B to[3 = coefficients o?mdependent vari-  The goodness of fit of the model was found
ables ]howmg marginal effect (positive or nega-to fit well with the findings of this study (98.8%)
tive) of the unit change in the mdependent vari-(Table 1).A chi-square value of 85.88 with a
ables on the dependent variable, t§ X degree of freedom of 8 was highly significant
independent variables; e = natural Iogarlthm basat 5% probability level (p=0.00), meaning that
(2.718);i=1, 2 ....n; where nis the total numberthe independent variables (socio-economic
of variables. factors) affected very well the dependent va-
For proper interpretation of the logistic riable. Likewise, the — log likelihood (-2LL)
regression results, the following were examinedvalue of 36.17 indicated that the model fitted
theWald statistics to see whether the increase irthe data wellTable 1 shows thatvald statis-
the independent variable is statistically signifi- tics are non-zero values, which implies that there
cant or not; the sign of effedt)to see whether is interaction between the dependent and inde-
the increase in the independent variable increaspendent variableé\ccording to Norusis (1990)
the likelihood of deforestation; magnitude of simi- and Powers and Xie (2000), the non-Zéfald
larly measured variables to determine which ofstatistic values indicate the presence of relation-
the independent variables seem to have greateships between the dependent and explanatory
influence on human activities in the reserve. Thevariables. Thus, on the basis of the results of
Exp (3) to see how much a unit increase in thethis study the null hypothesis was rejected in
independent variables changes the odds of sudavour of the alternative hypothesis that socio-
cess (deforestationJo assess the goodness of economic factors significantly influence defor-
fit of the regression model to the data, two meth-estation in the forest reserve at 5% level of
ods were used, namely the chi-square and thsignificance.
log likelihood ratio-test denoted by —2LL. By = These findings are in line with the study
using the Chi-square test, the significance levetonducted in Uluguru forest ilanzania by
of the model was tested at 0.05 probability level.Mtinje et al. (2007) who argued that household
The magnitude of the —2LL value also determinedsize, education and farm land size contribute
the goodness of fit of the model to the givensignificantly to the degradation of forest-
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Table 1: Socio-economic factors influencing defastation in the reserve

Variable B S.E. Wald df Sig. (ExppB)
Livelihood activities 5.737 1.667 11.846 1 0.001 * 3.213
Cultivated land size -0.031 0.263 0.013 1 0.908 ns 0.970
Period of residence 3.547 1.527 5.394 1 0.020 * 34.726
Awareness on forest boundaries -1.427 1.307 1.191 1 0.275 ns 0.240
Awareness on forest management 1.836 1.235 2.210 1 0.137 ns 6.271
Household size 0.477 0.318 2.248 1 0.134 ns 0.621
Education -0.099 0.158 0.393 1 0.531 ns 1.104
Distance -3.164 1.035 9.345 1 0.002 * 23.670
Constant -3.256 2.754 1.398 1 0.237 ns 0.039

Number of cases = 120, Model Chi-square= 85.88 (p=0.000), -2LL = 36.17; Overall percentage = 98.88), Exp (
= odds ratio (probability of success/probability of failure), SE= standard error of the estimate, *Statistically
significant at 0.05 level of significance, ns = statistically non significant at 0.05 level of significance, Sig =
significance,3 = regression coefficients which stand for the odds ratio of probability of success to the probability
of failure andWald statistics =3/ (SEY, d.f = degree of freedom.

sourcesAnother study conducted in Miombo coefficient 3) of 5.737 with odds ratio (EXp) of
woodlands in Kenya by Oyust al.(2007) sug-  3.213, meaning that a unit increase in livelihood
gests that livelihood activities such as livestockactivity will increase the likelihood of deforesta-
keeping and charcoal extraction significantly im- tion to the forest reserve by a factor 3.213 and
pact tree abundance and diversity in MiomboVice versa (&ble 1). Figure 1 shows the liveli-
woodlands. Livelihood activities, farmland size, hood activities identified in the study area. Like
period of residence, awareness on general foregf@ny places in rural areas, farming constitutes
reserve management, and awareness on fore4g% of the livelihood activities practised in the
reserve boundaries, household size, educatioftUdy area, livestock keeping (31%), firewood
and distance from homestead to the forest recollection (17%), charcoal making (6%) and

serve are the factors influencing deforestatiofUmpering (5%) were the livelihood activities
in the reserve @ble 1). which entirely depend on Miombo woodlands

resources. The results indicate that livelihood
S _ activities are impairing Miombo woodlands of
3.1.1 LivelihoodActivities Bereku Forest Reserv@able 1 shows that the
effects of livelihood activities in the Miombo
Livelihood activities practised by households woodlands were statistically significant at
in the study area have a positive regressiorprobability level of 5% (p = 0.001).
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3.1.2 Cultivated Land Size is placing communities in a relatively vulnerable
situation.To combat such vulnerabilitsome
Cultivated land size has negative regressiorhouseholds have developed livelihood strate-
coefficient @) of -0.031 with odds ratio (EXp) gies such as firewood collection, charcoal
of 0.970 which was statistically insignificant at making and lumbering through which households
probability level of 5% (p = 0.908) éble 1). In  earn supplementary income to mitigate their hard-
other words, increase in one unit of cultivatedships.All these livelihood strategies are sup-
land size decreases the chance of human activported by the only nearby Miombo woodland of
ties in the forest reserve by a factor 0.970 andBereku Forest Reserve.
vice versa. This implies that if a household has
a large piece of land to cultivate, it will harvest 3.1.3 Period of Residence
more and will thus become self-sufficient in terms
of food security and income. Consequentdy Duration of residence in the area has a posi-
duce pressure the Miombo woodlardl. the  tive regression coefficienB) of 3.547 with odds
interviewed households possess land for agriratio of 34.726 which was statistically significant
culture (Table 2). at probability level of 5% (p=0.02) &ble 1)This
Furthermore, most households’ land is ac-means that the chance of human disturbances in
quired through inheritance and buying (74%).the forest reserve increases by a factor of 34.726
However respondents (26%) mentioned thatfor a unit change in this variable. In other words,
land is acquired through bush clearing in openincrease in the number of years of residence of
land and not in forest reserveafile 2) Thisisin  the households in the villages adjacent to the
line with field observations that no agricultural forest reserve increases the likelihood of the
activities were observed by the researchers durperception on forest reserve disturbance. The
ing the taking of forest inventories. The meanmore people stay in a given place, the more their
cultivated land size is 3.5 hectares per housefamilies grow in size. Thus, more forest products
hold. It was further observed that such land sizeare demanded from the reserve and more land is
produces respectively an average of 18 + 0.5 (SE)equired to meet the demands of the growing
and 12 + 0.5 (SE) bags of maize and pigeon peagopulation.
annually Thus, considering the cultivated land  Furthermore, the results indicate that about
size and the level of productivjtthe cultivated (75%) of the respondents have stayed in the
land size is not adequate but it produces suffivillages for a period of more than 21 years and
cient food to feed a mean household size of Gnly (25%) for less than 21 yearsaflle 3).The
individuals. Besides, it was observed that thefact that most of the respondents have stayed in
land is fertile which produces very good harvestthe village for many years implies that they have
annually The plausible reasons for the small sizeenough knowledge of trends of deforestation
of cultivated land in the study area include theactivities and associated problems in their re-
scarcity of land for farming and rapidly growing spective villages. People who live in a certain
population. Shortage of suitable land for farmingarea for a longer period of time accumulate ex-

Table 2: Characteristics of espondents on farm-land in the study aga

Characteristics Villages Overall
f (%
Ayasanda Haraa Kidaboshika Kikore N(: 1)20
f (%) f (%) f (%) f (%)
N=30 N=30 N=30 N=30
Land Holding
Yes 30 (100) 30 (100) 30 (100) 30 (100) 120 (100)
No 0 (0) 0 (0) 0 (0) 0 (0) 0 (0
Total 30 (100) 30 (100) 30 (100) 30 (100) 120 (100)
Land Acquisition
Inherited and bought 30 (100) 24 (80) 15 (50) 20 (67) 89 (74)
Bush clearing in open land 0 (0) 6 (20) 15 (50) 10 (33) 31 (26)
Clearing forest reserve 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Total 30 (100) 30 (100) 30 (100) 30 (100) 120 (100)
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perience, on various problems associated witlB.1.5 General Forest Reserve Management

disturbance as well as the need for restoration oAwareness

the reserve. Similar observations were reported

by Nduwamungu (2001) and Kajembe (1994) Awareness of the management of the forest

which show that people who have stayed longereserve has a positive regression coefficiBht (

in an area are likely to provide relatively reliable of 1.836 with odds ratio (Exp) of 6.271 (Rble 1).

historical data. This indicates that perception on disturbance in
the reserve increases by a factor of 4.937 for

Table 3: Distribution of respondents by duration  €very unit change in this variable. In other words,

of residence the perceived proper management of the forest
Years of residence Number Percentage  reserve is statistically insignificant (p=0.137); the
510 vears 1 5 perception of disturbances in the reserve by the
11_20yyears 19 16 adjacent communities exhibits a decreasing trend.
21-30 years 24 20 Although most of the household respondents
Above 30 66 55 (90%) indicated that the forest reserve is gener-
Total 120 100 ally properly managed éble 4), the key infer

mants expressed concern about grazing, char-
coal making, firewood collection, inadequate staff
and expertise to manage the reserve, low priority
accorded forestry activities by district authori-
ties and low level of awareness on the impor-

tance of the reserve by the surrounding commu-
awareness on the forest reserve boundary hasies All these factors have contributed towards

negative regression coefficie) ©f -0.031 with  {he jncreasing disturbances in the forest reserve.
odds ratio (Exi) of 0.240. This implies thatan proper management of the reserve will help to
increase in awareness on reserve boundary indjpcrease awareness on the deforestation and

cate that human activities in the reserve hageduce the pressure of human activities in the
decreased by a factor of 0.240. The increasegeserve.

clearance and maintenance of reserve boundaries
distinguishes it from other areas where the land3 1.6 Household Size
tenure is consolidated. Clegriyne boundaries

tend to frighten the encroaqhers from entering  Household size determines per capita collec-
the reserve thereby reducing the chances ofion and utilization of Miombo woodland prod-
deforestation. When the reserve boundaries argcts and therefore influences human disturbance.
not cleared, people from reserve fringe commu-Household size has a positive regression coeffi-
nities who are short of farmlands and grazingcient (3) of 0.477 and the odds ratio (ERp of
areas may not distinguish the reserve from othe0.621 (Bble 1).This implies that an increase in
lands. Thus, they freely enter the reserve tahe household size, which was statistically
engage in different socio-economic undertak-insignificantly at probability of 5% (p=0.134),
ings. This eventually increases the pressure oincreases perception on human disturbances in
the reserve and high impact disturbances. the reserve by a factor of 0.261. This suggests

3.1.4Awareness on Fagst Reserve Bound-
aries

The results inTable 1 further indicate that

Table 4: Awareness on foest reserve management in the study @a

Characteristics Villages Overall
0,

Ayasanda Haraa Kidaboshika Kikore ];\I(:/lo)ZO

f (%) f (%) f (%) f (%)

N=30 N=30 N=30 N=30
Forest Management
Properly managed 30 (55) 30 (100) 30 (100) 18 (60) 108 (90)
Not properly managed 0 (35) 0 (0) 0 (0) 10 (33) 10 (8)
Don’'t know 0 (10) 0 (0) 0 (0) 2 (7) 2 (2)

Total 30 (100) 30 (100) 30 (100) 30 (100) 120 (100)
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that household size in the study area facilitateregion ofTanzania. He emphasized that the level
the contribution of Miombo woodlands to liveli- of education has a remarkable bearing on
hoods of local communities. In other words, givensustainable management of natural resources.
the most household members in the study arealowever the efect of education on odds of
are in the working class (30 — 50 years old), thehuman disturbance was not statistically signifi-
larger the household size, the higher the chancesant (Table 1), yet the variable is very important
that the members will be involved in various live- in improving livelihoods. It was generally
lihood strategies that depend on resesve’ acknowledged that education is perceived as
resources. Howevgthe efect of household size being among the factors that influence an
on odds of contribution of the Miombo wood- individual’s perception on disturbandecord-
land was not statistically significantdfile 1), ing to Mitinje etal. (2007), education is normally
yet the variable is very important in terms of live- considered as the key to improved opportunities
lihoods.The mean household size is 6 peofdle. for development and accessibility to information
larger household size will imply an over-exploita- and services.

tion of the reserve’resources to satisfy liveli-

hood needs. Such implications have been con3.1.8 Distance

firmed by Nduwamungu (2001) and Madulu

(1996) who reported a strong relationship be- Distance from homestead to the Miombo
tween household size and environment degrawoodland has a negative regression coefficient

dation. (B) of -3.164 with odds ratio (EXp) of 23.670.
This implies that a unit increase in distance be-
3.1.7 Education tween the homestead and the woodland will limit

the likelihood of disturbances by a factor 23.670
Education has a negative regression coeffi-and vice versa @ble 1).The factor is statisti-

cient @) of -0.099 with odds ratio (EXp) of 1.104.  cally significant at probability level of 5% (p =
This implies that an increase in education, which0.00). The distance between the homestead and
was statistically insignificantly (p=0.531), Bereku forest reserve ranged from 0.3 to 3 km
decreases human disturbances in the reserve lwith a mean of 1.7 km. Njana (2008) reported that
a factor of 1.104. That is, farmers who can readan increase in distance between homestead and
and write are most likely not to disturb the the Miombo woodland constrains the woodland’
reserve than those who have not been to schootontribution to the livelihood of local communi-
Education is an important issue in developmenties. Similarly Grundy et al. (1983) recorded the
of livelihood strategies as it determine which live- spatial effects of Miombo woodland resource use
lihood activities a household is involved. In the in Zimbabwe and showed that an increase in dis-
study area, 94% of the respondents have receive@dnce from homestead to the woodland raised
at least primary educationgfle 5).Therefore, costs of resource collection and vice versa.
education is an enabling factor that influencesMcGregor (1995) in a study conducted Shirungwi
households in the study area to engage inn Zimbabwe, also argued that rising scarcities
various livelihood activities. Similar arguments of woodland resources caused increase in dis-
were put forward by Shali (2003) in the Coastaltance to woodland food resources.

Table 5: Education status of communities surmunding Bereku Forest Reserve

Characteristics Villages Overall
f (%

Ayasanda Haraa Kidaboshika Kikore N(: ?20

f (%) f (%) f (%) f (%)

N=30 N=30 N=30 N=30
Education
No formal 1 (3 2 (7 3 (10) 1 (3 7 (6)
Primary 18 (60) 22 (73) 24 (80) 25 (83) 89 (74)
Secondary 11 (37) 6 (20) 3 (10) 4 (14) 24 (20)

Total 30 (100) 30 (100) 30 (100) 30 (100) 120 (100)
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