





























































































































































































































of the coefficient estimates. A test based on the regression of squared residuals on squared
fitted values confirms the absence of functional form problem while the skewness-kurtosis

analysis confirms that the normality assumption is satisfied.

Households’ income (LNHI) is statistically significant and positively correlated with
their wi_llingness to pay. This means that as households’ income increases, their willingness
to pay for forest protéctioa and management will also increase. It can be said that the poor
are less willing to pay for forest conservation and management than the rich. It is also
interesting to see that the income elasticity is substantially less than one implying that forest

conservation is a "necessary" environmental good in the area.

Education attained by the household head (LNHHE) is significant and has the correct
(positive) sign. This implies that the more educated households are also more willing to pay
for forest conservation. It is also interesting to see that household’s understanding of the
willingness to pay question (LNRUWTPQ) is statistically significant and has a positive impact
on their willingness to pay. It is implied that those households which properly understand
what they are asked to do in the willingness to pay question are more willing to pay for the

intended purpose than those which do not understand the question properly.

Similarly, fuelwood collection time (LNFWCT) and households knowledge of the
various functions of forest are significant and positively related to, their willingness to pay
as expected. This implies that the more households know the various uses of forest, the more
will be their concern about forest conservation and management. It can also be said that, in

state forest area, the opportunity cost of fuelwood collection time is positive.
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On the contrary, household size (LNHHS) is statistically significant and has a negative
sign implying that large families are less willing to pay for forest conservation than small
families. This is partly because larger families are more likely to spend more on
consumption than small families and this will reduce their ability (in terms of residual

income) to take conservation measures.

Furthermore, it is interesting to see that the dummy variable capturing the starting
point bias of the bidding game question (DSB) is statistically insignificant. This means that
households’s willingness to pay is not biased by a value introduced by the scenario - for
example, a low (high) starting point does not lead to a low (high) mean willingness to pay.
The sex variable (DSHH) and length of stay in the area (LNLSA) are also statistically
insignificant. This implies that both man-headed and woman-headed households are equally

willing to pay for forest conservation and management.
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TABLE 5.11. Parameter Estimates of the Model for Community Forest Area

Dependent Variable is LNWTP (logarithm of WTP)

Regressors Coefficient Absolute value of T- Significance
Estimates statistics” Level (%)

Constant -0.987@ 1.17 25
LNHI 0.341 3.64 0
LNFWCT 0.330 2.73 0.7
LNHHS -0.248 2.58 1
LNHHE 0.177 1.59 10
LNLSA 0.095 1.75 8
LNRKFF 0.087@ 0.37 57
LNRUWTPQ 0.725 2.12 4
DSHH 0.276 2.09 4
DSV -0.027@ 0.33 74
DSB -0.17X10° @ 0.12 91
B 0.31 - -
Adjusted R* 0.27 - -
F-Statistics 6.68 - 0
DW 2.18 - -

# Adjusted White’s heteroscedasticity-consistent t values.

@ insignificant at 10%.

Table 5.11 indicates that all the explanatory variables included in the model are

statistically significant save the dummies capturing scope test (DSV) and starting point bias

(DSB) and household’s knowledge of the various functions of forest (LNRKFF). The

adjusted R? is reasonable (0.27) showing that the model explains around 30 percent of the

variation in household’s willingness to pay. the F-statistic also confirms the overall

significance of the variables included in the model. A test based on the regression of squared
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residuals on squared fitted values confirms the absence of functional form problem while

Skewness-Kurtosis analysis proves that the normality assumption is met.

Household’s income (LNHI) is still statistically significant and positively correlated
with households willingness to pay as the theory predicts. It is also still substantially less
than one. Education of the household head (LNHHE) and their understanding of the
willingness to pay question (LNRUWTPQ) are also significant and have the correct (positive)

sign. Households size is also still significant and negatively related to their willingness to

pay.

Unlike in the state forest area, however, sex and length of stay in the area are
significant and have positive sign. This implies that, in community forest area, man-headed
households are more willing to pay for forest conservation than woman-headed households.
This may be because of the fact that man-headed households are more beneficiary than
woman-headed households from the community plantation. It can also be said that the more
the households stay in the village, the more will be their concern about forest conservation

and management.

In contrast, household’s knowledge about the various uses of forest (LNRKFF) is
statistically insignificant although it has the correct (positive) sign. This may imply that the
impact of knowing the various functions of forest on household’s willingness to pay is
insignificant. This may be partly because the community plantation mainly consists of a
single species (i.e., eucalyptus) and the benefit of households in this area is limited to its
commercial use only. The dummy variables capturing scope difference (DSV) and starting
point bias (DSB) are also statistically insignificant. The scope variable is insignificant not
because household’s willingness to pay is insensitive to scope but the scope variation (as

measured by plantation area/number of households) among the three peasant associations is
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negligible. It can also be said that the instrumental bias of the values introduced by the

market scenario is insignificant in community forest area.

Table 5.12. Parameter Estimates of the Model for
Both State and Community Forest Areas Combined

Dependent Variable is LNWTP (logarithm of WTP)

Regressors Coefficient Absolute value of T- Significance
Estimates statistics” Level (%)

Constant -0.763@ 1.27 20

LNHI 0.384 6.05 0

LNFWCT 0.225 3.01 0.3

LNHHS -0.305 4.20 0

LNHHE 0.161 2.31 2

LNLSA 0.116 1.73 9

LNRKFF 0.854@ 0.79 43 |
LNRUWTPQ 0.520 2.23 2.7 |
DSHH 0.199 2.15 3.3

DSV 0.040 1.59 10

DSB 0.64X10*@ 0.07 95

R? 0.32 - -

Adjusted R? 0.30 - -

F-Statistics 13.38 - 0

DW 2.00 - -

# Adjusted White’s heteroscedasticity-consistent t values.

@ Insignificant at 10%.

As Table 5.12. exhibits all the explanatory variables included in the model are
significant except household’s knowledge about the various uses of forest (LNRKFF) and

the dummy capturing for starting point bias. The adjusted R? is reasonable (0.30) indicating
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that the model explains around 30 percent of the variations in household’s willingness to pay.
The F-statistic shows the overall significance of the explanatory variables included in the
model. A test based on the regression of squared residual on squared fitted values shows the
absence of functional form problem while the skewness-kurtosis analysis shows that the

normality assumption 1S met.

Households’ income (LNHI) is statistically significant and positively related to
households’ willingness to pay in all the three cases. This confirms that households’ concern
for forest conservation is highly related to their income level, i.e, the higher the households’
income the more will be their concern for forest conservation. The income elasticity is also
substantially less than one in all the three cases implying that forest conservation is a

"necessary" environmental good.

Education of the household head (LNHHE) and their understanding of the willing to
pay question (LNRUWTPQ) are significant in all the three cases and have the expected
(positive) sign. This implies that the relatively more educated and those who more
understand the issue under consideration are more concerned about forest conservation and
management. Fuelwood collection time (LNFWCT) and household size (LNHHS) are also
significant in all the three cases and have the expected (positive and negative, respectively)
sign. This implies that large families are less willing to pay for forest conservation than small

families. It can also be said that the opportunity cost of fuelwood collection time is positive.

Sex (DSHH) and length of stay in the area (LNLSA) are statistically significant and
have the correct (positive) sign in two (community and combined) of the three cases. It can
be said that man-headed households are more willing to pay for forest conservation than
woman-headed households. Those household heads who stayed longer in the village are also
more concerned about forest conservation and management. Households knowledge about the

various functions of forest is statistically significant in one case (state forest) only. It is also
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interesting to note that the dummy capturing for starting point bias of the bidding game
question is insignificant throughout the analysis. This confirms that household’s willingness

to pay is free of any instrumental bias of the value introduced by the market scenario.

The most important reason for this later regression analysis is to undertake scope test.
The scope (as measured by total forest coverage/total number of households) significantly
varies between state and community forest areas (i.e, 3.5 hectare per household and 0.32
hectares per household, respectively). The significance of the scope variable (DSV) confirms
that household’s willingness to pay is sensitive to the scope difference between the two areas.
The implication is that households are willing to pay more for environmental good which is
larger in scope, either in quality or quantity sense. And this is consistent with economic

theory.

In general, it can be said that household’s responses to the willingness to pay question
is consistent with the underlying theory and common sense and the bias is not so much so that

it can invalidate the contingent valuation exercise.
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Vi. SUMMARY, CONCLUSION AND POLICY IMPLICATIONS

6.1. SUMMARY AND CONCLUSION

The world’s tropical forests are disappearing at alarming rate. In many countries the
rate of deforestation is accelerating and this is occurring with little regard to long-term
management of the forest resource. With less than 3 percent of total land area covered by
forests, Ethiopia is one of the least developed countries suffering from the problems of
deforestation and land degradation. It has been estimated that the country is losing an
equivalent of 150,000 to 200,000 hectares of natural/closed forest annually. This rapid
deforestation is caused by a rapidly growing demand for fuelwood and land for cropping and

grazing.

The depletion and degradation of these forests have implications for the whole
ecosystem, impede agricultural productivity and sustainability, and exacerbate rural poverty.
Deforestation has also serious regional and global implications (potential climate change, loss
of biodiversity, degradation of watershed). As a result, in many countries, improving

management of the existing forest resources has become the subject of considerable attention.

Proper management of forests requires economic analysis which can be used as basis
for land use decisions. Without such analysis, it is difficult to determine whether any
proposed change in forest land use option is economically justified. In many countries,

however, such analyses are rarely conducted while making forest land use decisions.

To make the economic analysis which help guide decision making on a variety of
forest land use options available, improved valuation is needed. This paper has examined the
application of contingent valuation method for evaluating the opportunity cost of deforestation

which enables environmental considerations to be explicitly considered in conventional
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benefit-cost analysis. In doing so, the paper looked into factors affecting households
willingness to pay for forest conservation and management and thereby tested the theoretical

validity of the results obtained from the survey.

Accordingly, based on the contingent valuation survey conducted in six PAs in
Walmera Woreda, the annual economic loss of deforestation to rural households in the
woreda was estimated at Birr 710,620. This value captured only the use value component
of the total economic value of the forests. The free-riding problem was found to be
negligible and respondents indicated a strong demand for forest protection save insignificant
minorities. The percentage of respondents willing to pay a particular prices has also fallen
as the price they are asked to pay increase and this is somewhat similar to observing a

negative own-price elasticity for marketed goods.

In order to test the theoretical validity of the valuation method employed and thereby
examine the determinants of household’s willingness to pay for forest conservation and
management, a regression analysis was made for both state and community forest areas and
the pooled data is also fitted to the same model to test for the scope difference between the

two areas.

Accbrding to the regression results of the estimated model, household income,
household size, education, fuelwood collection time, and respondent’s understanding of the
willingness to pay question were found to be statistically significant throughout the analysis.
The result indicated that households’ willingness to pay for forest conservation is directly
related to their income level and the income elasticity of willingness to pay showed forest
conservation to be a "necessary” environmental good in the area. The result also implied the
educated and those household heads who properly understand the issue under consideration
are more concerned about forest conservation and management. Small families are also more

willing to pay for forests conservation and management than extended families.
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6.2. POLICY IMPLICATIONS

Result from this valuation study has implications for policies, investment decisions,
resource mobilization and project design and management. Such information can help
governments decide how to (1) allocate scare capital resources among competing land use
activities, and (2) choose and implement investment for natural resource conservation and

development. Results also can be used in influencing pricing, land, and incentive policies.

Result from this valuation study has also implications for the kind of forestry policy
and projects that should be designed and implemented in the country. Forestry policy and
projects should involve community participation both in forest conservation and development.
Designers of forestry policy and projects should, therefore, find a way to benefit the local
people since it is a key to participation. The forestry programs should also target the
educated and the elders as a pressure group to promote beneficiary participation since they

give more value to forests than any other groups in the community.

Besides, the result implies the need for policies outside the forest sector. The forestry
policy should be accompanied by effective agricultural and population policies aimed at

improving agricultural productivity and family planning which help reduce rural poverty.
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