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Abstract
One argument against forest reservation is that people want forest reserve resources and would not deliberately destroy it. In contrast, the basic assumption underlying forest reservation in Nigeria is that local communities cannot conserve and manage forests sustainably. How well this strategy has advanced the realization of the goals of reservation is not clear. This study adopted logit and multiple regression analyses and concluded that the average earning status and wealth status of households have significant effects on the probability of households having a formal access to forest reserves. Moreover, poor households are most likely prone to protesting the current conservation and management strategy by resisting forest reserve laws.
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1.0 Introduction.

Forest resources are, in general, limited but their uses in production and consumption activities of surrounding communities are indubitable. In many developing countries, Nigeria inclusive, people have historically had unrestricted access to forests. Tropical forests contain a wealth of timber and non-timber products or resources. People have thus been able to exploit forests for food, fuel, watershed, pharmaceutical royalties, honey, snail and other marketable and non-marketable products (FAO, 1991; Chomitz and Kumari, 1996). 

However, this free and unrestricted access to forests often leads to overexploitation of forest reserves. Forest reservation is purely a protection mechanism for forest resources. In 1899, the first forest reserve was established and this marked the beginning of formal action to conserve natural vegetation of Nigeria.

The concern of forest experts in Nigeria that forest resources are currently being overexploited, with respect to intra- and inter-generational equity, necessitates the need for the modification of this free-access situation especially in reserved forests. But, such modification may be fruitless if the factors that influence the household formal or informal access to forest reserves are not studied and understood.

This is exactly what this paper has set out to do. This paper will (1) ascertain the main determinants of formal or informal forest reserve access and (2) determine the factors that affect the monetary value of formal or informal forest reserve access in Enugu State, Nigeria.
2.0 Theoretical and Conceptual Issues.

2.1 Forest.

Forest refers to a vegetation community dominated by trees and other woody shrubs, growing close enough together that the trees tops touch or overlap, creating various degrees of shade on the vegetation floor (Dunster and Dunster, 1996). However, FAO (1997) identifies two separate definitions of forest applied to developed and developing countries.


Forest, for developed countries, refers to land with tree crown cover (stand density) of more than about 20 percent of the area. The trees must usually grow to more than seven metres in height and able to produce wood. For developing countries, forest refers to an ecosystem with a minimum of 10 percent crown cover of trees and/or bamboo, generally associated with wild flora, fauna and natural soil conditions, and not subject to agricultural practices (FAO, 1997; FRA 1990 Project, 1992).

2.2 Forest Conservation.


Dunster and Dunster (1996) defined forest conservation as the management or control of human use of resources (biotic and abiotic) and activities in the forest, in an attempt to restore, enhance, protect and sustain the quality of a desired mix of species, and ecosystem conditions and processes for present and future generations. This means that conservation concerns the temporal distribution of use, i.e. carefully considered use now so that some (more or the same amount) will exist for use later on. The use in question could be consumptive (harvesting of resources) or non-consumptive (retention of ecological reserve) (Dunster and Dunster, 1996; Kamugisha et al, 1997). Forest conservation may, most often, go awry if social dimensions are ignored or local communities are marginalized.

2.3 Forest Reservation Model.


Forest reserves have been established through a variety of protection mechanisms including biological and extractive reserves, wildlife preserves, national forests, refuges, private land trusts, crown lands and sanctuaries (NRC, 1993). Reserves allow for the protection of ecosystem functions, environmental services, cultural values and biological diversity, and provide important opportunities for research, education, recreation, and tourism.

Therefore, a forest reserve is a legally protected natural area where human influence is totally obliterated or minimized, functioning primarily for the preservation of genetic resources and for scientific research (Dunster and Dunster, 1996). Reserves serve as a baseline for studying ecological baselines of natural change (background effects) and reaction to induced change (direct and active disturbance). In the strictest sense, reserve refers to an area of land designated as being off-limits to any exploitative activities that might change the nature of the area. But not all reserves are so tightly controlled. 

2.4 Role of Forest Resources in the Household/Community.


Forest resources have attracted considerable global interest in recent years due to an increasing recognition of their contribution to household economies and food security. According to Kamugisha et al (1997) and Kailsha (1993), households use the forest in many ways: traditions and rituals, e.g. circumcision; subsistence, e.g. wood fuel, watershed, building materials, vines and fibre, wild fruits and vegetables, pharmaceuticals, thatching grass, etc; cash earning on a small-scale, e.g. sale of wood fuel, charcoal, pharmaceuticals etc; cash earning on a commercial scale, e.g. sophisticated form of illegal extraction of forest resources like timber, i.e. poaching.


In Nigeria, the Non-Timber Forest Products (NTFPs) have hitherto been given very little recognition especially by planners and natural resources managers (Adedoyin, 1995), yet they represent a substantial source of income and employment to households. Forest based income is important to community development projects in many rural areas. Forests equally provide insurance against drought and crop failure: providing an asset, which can be liquidated during hard times, diversifying crop production as well as spreading harvest across the seasons (FAO, 1991; Longman and Jenik, 1987).

3.0 METHODOLOGY.

This study was conducted in Enugu State of Nigeria. Forests in this state have become endangered because of scarcity of land, which arises from high population and economic growth. The State’s Forestry Commission, in the Ministry of Environment and Solid Minerals, is made up of four forestry zones – Enugu, Awgu, Oji-River and Nsukka. These forestry zones comprise developed, undeveloped or abandoned forest reserves listed in table 1.

3.1 Sampling Procedure.


A combination of both probability and non-probability sampling methods were used. Two forest reserves (Mamu-River in Oji-River zone and Akwari-Ani in Nsukka zone) were purposively selected. Mamu-River and Akwari-Ani Forest Reserves were selected because they yielded highest and lowest income/revenue respectively to the government in the previous year. This was aimed at obtaining an average picture of the conditions prevailing within the forest reserves in the state.


Secondly, ninety households were conveniently interviewed in communities within a 5km radius of each of these reserves. This number was the feasible sample size.

3.2 Data Collection.


Cross-sectional data were generated from primary sources. The primary data were obtained with the aid of an interview schedule administered to households. Information obtained included socio-economic characteristics (age, sex, household size, occupation, income, wealth status, etc) and economic benefits (including environmental benefits and its monetary value) of formal or informal forest reserve access.

3.3 Data Analysis.


Objective (1) was realized using Logit Regression Analysis, while objective (2) was realized using Multiple Regression Analysis. These linear models were specified thus:

(a) Logit Regression: Ya = f(X1, X2, X3, X4, X5, X6, X7) + U

Where Ya = access to forest reserve (1 for formal access, 0 otherwise)

X1 = educational attainment of respondent, EA (formal school attempted or completed.

X2 = physical proximity to forest reserve, PPR (trekking time in minutes).

X3 = privileged access to forest reserve management, PRM, i.e. social link with forest reserve management (1 for social link, 0 otherwise).

X4 = average total annual earning status (income, N) of household, AES.

X5 = number of pieces of farmland owned by the household, NF.

X6 = access to logging concessionaires, ALC (1 for access, 0 otherwise).

X7 = wealth status of household, WS (generated by scoring respondent’s wealth indicators like car, motorcycle, bicycle, house, etc).

U = error term.

(b) Multiple Regression: Yb = f(X1, X2, X3, X4, X5, X6, X7) + U

Where Yb = amount or monetary value of benefit (output) from forest reserve access.

X1 = physical proximity to forest reserve, PPR (trekking time in minutes).

X2 = privileged access to forest reserve management, PRM, i.e. social link with forest reserve management (1 for social link, 0 otherwise).

X3 = average total annual earning status (income, N) of household, AES.

X4 = educational attainment of respondent, EA (formal school attempted or completed.

X5 = number of pieces of farmland owned by the household, NF.

X6 = access to logging concessionaires, ALC (1 for access, 0 otherwise).

X7 = wealth status of household, WS (generated by scoring respondent’s wealth indicators like car, motorcycle, bicycle, house, etc).

U = error term.

4.0 RESULTS AND DISCUSSION

4.1.1 Logistic Regression


The logit model, which is generally used in preference to the probit, was used to capture the odds ratio in favour of households having formal access to forest reserves. In other words, it gives the ratio of the probability that households may have formal access to forest reserves. Put differently, logistic regression provides the slope which measures or tells us how the log-odds in favour of having legal access changes as each of the variables changes by a unit, holding other variables constant.


 Households who had formal access were categorized as 1, while those who had no formal access (i.e. access without permit) were categorized 0 (zero). The predictors are as follows: Earning status of households, Privileged access to forest reserve management, Educational attainment, Physical proximity to forest reserve, Wealth status of households, Access to logging concessionaires and Number of farmlands owned.


The estimated logistic regression (additive form) from is given below as follows:


Ya = –1.2313 – 0.0897EA – 0.0324PPR – 9.3584PRM + 0.0002AES + 0.2641NF – 0.9031ALC – 0.5463WS 


Se    (1.7397)   (0.1143)       (0.00358)       (38.5651)        (5.241E-05)   (0.3238)       (1.4697)          (0.2341)


Z       (0.5009)   (0.6155)       (0.8225)         (0.0589)          (9.4956)         (0.6652)      (0.3776)          (5.4471) 

4.1.1.2 Interpretation of the Result of the Estimated Coefficients


The estimated coefficients for the predictors are shown in table 2. Table 2 shows that two predictors (AES and WS) have significant effect on the relative probability of household having a formal access to forest reserve at probabilities of 0.0021 and 0.019 respectively. The Exp (B) is the multiplicative change in odds for one unit increase in the jth predictor and 100{Exp (B) – 1} is the estimated percentage change in the odds for a unit increase in the jth predictor.


Therefore, ceteris paribus, a percentage increase in average annual earning status of a household will significantly increase the odds in favour of the household having a formal access to forest reserve by 0.02%. On the other hand, a percentage increase in the wealth status of a household significantly reduces the odds in favour of the household having a formal access to forest reserve by approximately 42%, that is 100{Exp (- 0.5463) – 1} = 100{0.5791 – 1}

 = - 42.09%.

4.1.1.3 Global Test for the Set of Predictors and Assessment of the Goodness of Fit of the Model


The model Chi-Square was used to test whether or not all the coefficients are zero. Analysis shows that the model Chi-Square value of 22.673 at 7 degrees of freedom is highly significant at p = 0.0019. This means that at least one of the Beta coefficients is not zero and that the logistic regression is significant.


The –2 log likelihood estimates how well a model fits the data. Using the Enter Method, the result of the –2 log likelihood of the model is 55.359. But, since there is no upper boundary for –2 log likelihood, it is difficult to make a statement about the meaning of the value. For this reason, the researcher tested the possibility of having a significant reduction in the –2 log likelihood by adding the variables in steps using the Forward Stepwise Method. In other words, this stepwise method tests whether a subset of the explanatory variables is significantly related to the logit once other variables have been included in the model. The differences in the model Chi-Square were used as test static (table 3).


When variables were added, only three variables were selected (one each in the first, second and third steps). The variables are Average Total Annual Earnings of Households, AES (average total annual income of households from all sources), Privileged Access to forest reserve Management, PRM (social links with forest reserve managers) and Wealth Status of Households, WS (score of wealth indicators of households). 

Table 3 shows the –2 log likelihood and the Chi-Square of the logistic regression using the Forward Stepwise Method. The Chi-Square for the new blocks added in subsequent models has a change of 14.808 for the two additional degrees of freedom with a p-Value of 0.0001. The analysis terminated after the third step and indicated that no more variables could be added or deleted. This means that the model that fits the data well has only three variables. These variables include AES, PRM and WS. The other variables are not significant to the logit. The classification table (with a cut value of 0.50) for formal or informal forest reserve access shows an overall correct prediction of 84.15%.

4.2.1 Multiple Regression


A multiple regression model was built to capture the responsiveness of the amount or monetary value of benefits (output) from forest reserve access to changes in fixed (in repeated sampling) values of the Xj variables.

4.2.2 F-Test of the Model


An evaluation of the constructed linear model shows that it performed fairly well based on the values of R, R2, R2 (adj) and the F-ratio. The values of R, R2, and R2 (adj) are 0.701 (70%), 0.491 (50% approximately) and 0.443 (44%) respectively. This result indicates that approximately 50% of the variation in the regressand was due to the regressors captured in the model.


Using a one-tail at 0.01 level of significance, the F-computed is 10.196 and the critical F (V1 = 7; V2 = 74) is equal to 2.79 (table 4). This shows that the model is significant. The values of R2 and F-test, therefore, provide reliable measures of the overall explanatory power of the regression model.

4.2.3 Test of Significance of Variables


The significance of the parameter estimates of the linear model was evaluated using t-test at 5% level of probability. The estimated regression equation is presented below:
Yb = 19430.172 – 468.741X1 + 6398.963X2 + 0.00897X3 + 81.333X4 – 223.418X5 + 6824.425X6 + 1456.354X7
         (3.522)         (-4.129)*       (1.903)**        (0.676)          (0.240)        (-0.213)        (1.854)**        (2.702)*

R = 70%, R2 = 50%, R2 (adj) = 44%, F = 10.196, DW = 2.075

Where:


Yb = Amount or monetary value of benefit (output) from forest reserve access


X1 = Physical proximity of forest reserve (trekking time in minutes)


X2 = Privileged access to forest reserve management (social link with forest

                     reserve managers)


X3 = Average total annual income (N) for households from all sources


X4 = Educational attainment (formal schooling attempted or completed)


X5 = Number of pieces of farmland owned by households


X6 = Access to logging concessionaires/contractors

X7= Wealth status of households (generated by scoring the wealth indicators of households)

Note: the figures in parenthesis immediately below the regression coefficients are the corresponding t-values: * = significant at 1%; ** = significant at 5%.


Four out of the seven variables included in the model are significant. Variables X1, X2, X6 and X7 are significant at 5%. Moreover, the variables signs show that as the monetary value of benefits increases, the physical proximity of households from forest reserve decreases; the wealth status of households increases; the privileged access to forest reserve management increases; and the access to logging concessionaires/contractors increases.

5.0 CONCLUSION (S) AND POLICY IMPLICATION (S).


 It may be interesting to observe the comparison that a percentage or unit increase in wealth status of households decreases the odds ratio in favour of their having formal access to forest reserve by a greater percentage (42%) than would average annual earning status increase (0.02%) it.


Moreover, the implication of these significant variables (AES, PRM and WS) is that households with high average total annual income (from all sources available), social link with forest reserve management and wealth status will most likely benefit more from the prevailing conservation and management strategy. Example of households with high AES, PRM and WS are logging and farming concessionaires. Therefore, since majority of forest reserve neighbours are poor, they are most likely prone to protesting the current conservation and management strategy by defying and resisting the forest reserve laws/rules/regulations. For this reason, one can deduce that the prevailing conservation and management strategy does not favour the rural households, and this definitely may impede the sustainability of forest reserves on which their livelihoods may depend.


Besides, the physical proximity of forest reserve (X1) diminishes as the monetary value of benefits increases. Increase in monetary value of benefits can lead to increase in wealth status (X7), which in turn leads to better means of transportation, like bicycles, motorcycles, etc, that decrease the time taken to reach forest reserves. This also means that households leaving very far away from forest reserves can benefit from it if they have access to any means of transportation. Furthermore, increase in the monetary value of benefits derived from forest reserve access can lead to a social link (X2) between households and forest reserve managers on one hand and also household’s access to logging or farming concessionaires (X6) on the other hand. Households can use such a privileged access, to derive more benefits than others can and such a situation may lead to unequal distribution of forest reserve benefits.
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7.0 TABLES

Table 1: Forest reserves in Enugu State

	S/No
	Name of Forest Reserve
	Location/ L.G.A
	Area (Ha)

	1
	Enugu
	Enugu
	1139.00

	2
	Enugu Water W. H. W
	Enugu
	116.20

	3
	Enugu Extension
	Enugu
	100.36

	4
	Akpakume Nze
	Udi
	911.00

	5
	Agu-Obu Owa
	Ezeagu
	800.00

	6
	Miliken Hill
	Enugu
	94.09

	7
	Oji-River
	Oji-River
	361.80

	8
	Awlaw Isikwe Achi
	Oji-River
	40.00

	9
	Ifite Amoli
	Awgu
	46.60

	10
	Umualor
	Isi-Uzo
	140.00

	11
	Akwari-Ani
	Nsukka
	220.00

	12
	Mamu-River
	Oji-River
	46.80


Source: Enugu State Forestry Commission, January 2002.

Table 2: Coefficients, standard error and exp (B) of the variables in the logistic equation

	Variable
	B
	S.E
	Wald
	df
	Sig.
	R
	Exp (B)

	Educational  attainment (EA)
	- 0.0897
	0.1143
	0.6155
	1
	0.4327
	0.0000
	0.9142

	Physical proximity to forest reserve (PPR)
	- 0.0324
	0.0358
	0.8225
	1
	0.3644
	0.0000
	0.9681

	Privileged access to forest reserve management (PRM)
	- 9.3584
	38.5651
	0.0589
	1
	0.8083
	0.0000
	0.0001

	Average annual earning status of household (AES)
	0.0002
	5.241E-05
	9.4956
	1
	0.0021
	0.3099
	1.0002

	Number of pieces of farmland owned (NF)
	0.2641
	0.3238
	0.6652
	1
	0.4147
	0.0000
	1.3022

	Access to logging concessionaires (ALC)
	- 0.9031
	1.4697
	0.3776
	1
	0.5389
	0.0000
	0.4053

	Wealth status of household (WS)
	- 0.5463
	0.2341
	5.4471
	1
	0.0196
	- 0.2102
	0.5791

	Constant
	- 1.2313
	1.7397
	0.5009
	1
	0.4791
	
	


Source: Logistic Regression Output

Table 3: -2 log likelihood and chi-square values of models/variables selected using forward stepwise method

	Step
	Model 
	-2 log likelihood
	Model Chi-Square
	df
	Sig. or p-Value

	0
	Model with only constant (no independent variable)
	78.03164
	—
	1
	0.0000

	1
	Model 1 (Dep = Possession of legal permit: 1 = permit, 0 otherwise)

Indep = Average total Annual income for household from all sources
	72.474
	5.558
	1
	0.0184

	2
	Model 2 (plus Privileged Access to forest reserve management: 1 = social link, 0 otherwise)
	64.382
	13.650
	2
	0.0011

	3
	Model 3 (plus Wealth Status of Households: obtained by scoring or weighting the wealth items of households)
	57.666
	20.366
	3
	0.0001


Source: SPSS Output of Logistic Regression

Table 4: model anova

	Model 
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Regression
	6.64E+09
	7
	9.49E+08
	10.196
	0.0000

	Residual
	6.89E+09
	74
	93078
	
	

	Total
	1.35E+10
	81
	
	
	


Source: SPSS Output

