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Abstract

Adoption and implementation of sustainable biodiversity conservation policy is
essential for sustaining natural resources. But development of effective strategies to
achieve them is problematic. This is often the case due to the limited knowledge
about the impact of biodiversity conservation policies on livelihood of local people.
This study uses dichotomous choice format to assess cost and willingness to engage
in the conservation of an endemic species — Picea omorica (Panci¢) Purk.in Bosnia
Herzegovina. The empirical data was generated from sites in the vicinity of
Srebrenica, north east Bosnia and Herzegovina. The data was analyzed with the aid of
the logit regression model. The study showed that the respondents’ mean willingness
to pay per year to conserve the pine was 1.4 percent of their income from non-timber
forest products. The decision to conserve Picea omorica was influenced by factors
such as cost associated with conservation, income from non-timber forest products,
the distance of the respondent’s residence to the site location, education and
occupation.
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INTRODUCTION - Uvod

More than 60 percent of the surface of Bosnia and Herzegovina (BiH) is
covered by forest (LOJO ET AL., 2011), and in some areas (the Herzegovina region) the
share is over 90 percent. BiH covers three globally significant ecosystems identified
by WWF's Global 2000 programme: the European — Mediterranean Montane Mixed
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Forests; Mediterrancan Forests, Woodlands and Scrubs; and Balkan Rivers and
Streams. BiH hosts globally important sites identified under different programmes:
Ramsar sites (e.g. Hutovo Blato which is also an important bird area); relatively
undisturbed virgin forests like Perucica (a UNESCO site), and the forest preserves of
Janj and Lom (MAUNAGA ET AL., 2001). Its rich biodiversity includes over 5,000
confirmed taxa of vascular flora, 450 of which are only endemic to BiH (REDzIC
2011). BiH’s forest resources are among the richest in Europe, with a wide variety of
coniferous (SILIC, 2005) and deciduous species in largely intact and undisturbed
ecosystems (VISNJIC ET AL., 2009). A number of endemic species important for
European biodiversity (such as Picea omorica (Panci¢) Purk., or fauna such as Felis
silvestris Schreber) are found in BiH forests and are not protected (?) despite their
presence in the ITUCN Red List of endangered species or their mention in the
European Biodiversity Act. Bosnia and Herzegovina has 3,125 ha (0.1%) strictly
protected (PARVIAINEN ET AL., 2000) of its 3,231,500 ha of forest (LOJO ET AL., 2011).

Picea omorica (Panci¢) Purk. (Po) is an endemic species located in BiH
along the river Drina (JOvANOVIC, 1985). This species has a total range of only 250
ha, and it is located between 800—1,600 m altitude (BALLIAN ET AL., 2006). Srebrenica
is situated in the north east part of BiH and it represents the most northern location of
Po with a total stand cover of about 52 ha (BALLIAN ET AL., 2006). Forests around
Srebrenica are important for the local communities as a source of non-timber
products and mineral water. Some 3,500 forest stands have already been classified as
High Conservation Value Forest (HCVF) (IORAS ET AL., 2009; IORAS AND DAUTBASIC
2008). Such forests are of outstanding and critical importance due to their
environmental, socio-economic, cultural, biodiversity and landscape value. In most
developing countries non-timber forest products such as game meat, mushrooms,
berries and medicinal plants contribute to livelihood of people who reside in rural
areas (OSEMEOBO AND UJOR, 1999). In Srebrenica region, income from raspberries
picking and processing help to sustain people livelihood due to the high
unemployment met in this region. Therefore conservation regulations of some parts
of the forest will have negative implications on income of these people as a result of
specific access restrictions. In order to minimise the risk, there has to be a balance
between use of this resource and its conservation (AVDIBEGOVIC ET AL, 2010). In this
way the conservation of endemic species such as Po will contribute to the food
security of the people, as well as perform vital environmental functions. This will
give the rural poor the opportunity to have access to sustainable livelihood.

The value of Po is a reflection of its meaning to the society where it is found,
its value today arises from the future value. If individual’s perceptions of future value
of the Po is high, it will most likely be conserved, i.e. the individual’s option value
for the plant is positive, suggesting that s/he would be willing to conserve the pine for
its use in the future. The economic value for the conservation of the Po cannot be
observed in the market. This can be estimated using non-market valuation methods
such as contingent valuation (BOYLE AND BisHoP, 1987; CARSON, 2004; RUBIN ET AL.,
1991; GARROD AND WIiLLIS, 1999; CHAMP ET AL., 2003; CARSON ET AL., 1996). The
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contingent valuation method is a survey-based economic technique which typically
asks how many people would be willing to pay or willing to accept compensation to
maintain the existence of environmental feature e.g. biodiversity. Individuals may be
willing to pay for non-use environmental benefits. However, these benefits are likely
to be implicitly treated as zero unless their monetary value is estimated. Since people
do not reveal their willingness to pay for non-use environmental benefits (e.g.
biodiversity conservation) through their purchases, the option for estimating this
value may be by asking them how much they would be willing to pay.

The permanent loss of forest around the world is a cause of global concern.
Various initiatives have been undertaken at national and international level to reduce
deforestation of the forest around the world. One of these initiatives is the
establishment of protected areas. More than 19.6 million square kilometre (11.5%) of
the land surface of the Earth are protected (WORLD DATABASE ON PROTECTED AREAS,
2005). This strategy has been fairly successful in developed countries, but has not
been very successful in developing countries (DIXON AND SHERMAN, 1990). Inadequate
linkages between local communities and conservation efforts undertaken in the
protected areas often risk to achieving the conservation objective (HANLEY ET AL.,
2009). The cooperation of the local communities is needed for successful
conservation initiatives because activities of the people often have effects on the
conservation goals. Therefore, it is important to have knowledge about biodiversity
conservation strategies which may be more appropriate for developing countries.
This will help policy makers with regards to decisions concerning how to package
conservation project to make it more sustainable. It is considered that if individuals
have continuous access to non-timber products they may not have the incentive to
protect endemic species such as Po. The aim of this study is to estimate the cost borne
by the Srebrenica community to conserve the Po and factors influencing their
decision to protect this species.

METHODOLOGY - Metod rada

The study focused on Srebrenica region in the north eastern part of B-H
(Figure 1). The Srebrenica forestry district has around 35,000 ha. The main
vegetation association is represented by Luzulo-Fagetum beech forests and in small
extent by Musci-Fagetum and Fagetum montanum illyricum with oak. Sporadically is
also found thermophilic forest stands of fagus (Ostryo-Fagetum), forests of oaks and
black hornbeam (Querco-Ostryetum), and hornbeam forests (Orno-Ostryetum)
(ANON, 2008). Oak forests are mainly represented by the Quercetum petraeae-cerris,
Quercetum confertae-cerris, Quercetum petraeae montanum and Querco-Carpinetum
associations.
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Figure 1. Srebrenica location within Bosnia and Herzegovina
Slika 1. Polozaj Srebrenica na karti Bosne i Hercegovine

Eighty one villages are part of the Srebrenica municipality. The municipality
has a total population of 8,000 people (IorRAS ET AL, 2008). These people mainly
depend on wood processing industry, farming and gathering of non-timber forest
products activities for livelihood. The main non-timber forest product is represented
by raspberries and wild mushrooms. Also the forest harbours valuable mineral water
springs that could be a valuable source of income if SPA is to be established (IORAS
ETAL., 2008).

As aresult of HCVF for some parts of the forest, there are discussions for this
forest to become part of a corridor that links 3 international National Parks: Sutjeska
(Bosnia Herzegovina), Durmitor (Montenegro) and Tara (Serbia).

The data collection involved standardized personal interviews that were
designed, and tested on a pilot group outside the study area. Pre-test interviews were
conducted in August 2008 covering 20 randomly selected individuals. Findings from
the pre-test interviews determined several changes in the questionnaire such as the
wording of the hypothetical market scenario. The major interview was conducted
during the months April and May 2009. Two villages from the 19 villages located at
the periphery of forest were randomly selected for the survey. The two villages were
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Luka and Radosevici (Figure 2). These villages are located in close proximity to the
Po stands and are more likely to be affected by any future conservation initiatives.
Every other house along the main street was visited in each of the villages. If a house
was not occupied, then it was omitted and the next house was visited. The
interviewees alternated between the eldest male and the eldest female in each selected
household. If the gender of the eldest in a household did not coincide with the
interviewee selection method, then a member of the opposite gender was interviewed
and the respondent’s gender was alternated again from there on. A total of 150
respondents were interviewed in the study area (75 respondents in each village).

The aim of the study was described to the respondents and they were asked
about their household size and occupation. Furthermore, they were asked about their
education and income from non-timber forest products. Respondents were asked
about the distance of their residence to the forest.

The hypothetical market scenario was developed to describe the conservation
of the Po in order to increase its covered area. The population sample was made
aware that conservation of Po will be beneficial for sustaining the opportunity to have
access to income from NTFPs. Before this study it was doubtful whether the payment
vehicle - set-aside 2% of your income to conserve a tree species - will be applicable
to the study area. The policy on conservation of Po needs evaluation of the considered
payment vehicle to find out if it is the right choice. It is the tradition of the people to
bargain the price of many things they buy, but they are not used to “take-it-or-leave-
it” kind of purchase which is common in the developed countries.
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Figure 2. Luka and Radosevici villages location
Slika 2. Lokacija sela Luka i RadoSevici
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The respondents were randomly assigned to eight groups corresponding to,
ie. 6.0, 12.0, 18.0, 24.0, 30.0, 36.0, and 42.0 Convertible Marks (CM), respectively.
One CM is 0.5 €. After describing the hypothetical market scenario and payment
vehicle, the respondents were asked to provide a ,,yes” or ,,no” response whether they
would be willing to conserve the Po if it will cost them the amount assigned to them
per year.

Individual’s decision to conserve it will also depend on whether the benefit
from conservation will outweigh that from alternative arrangement, i.e. not to
conserve Po (DAUTBASIC ET AL, 2010). If we assume that an individual chooses the
most attractive alternative from the two options, i.e. to conserve or otherwise, then the
observation of the choices will reveal the individual’s preference. If the individual i
choose to conserve Po this implies that:

Ua> U, 10#1 (1)

where U;; and U, are the utilities that the individual 1 associates with; conserve Po
and otherwise, respectively. The utility Uj; that the alternatives j (j = 1: conserve Po; j
= 0, otherwise) gives individual i is composed of two parts; a systematic term, which
depends on an attributes vector X (cost associated with conservation, income from
non-timber forest products, education, occupation etc) and another random one &;;:

U= Ui-UyP e 2

It follows that the willingness to pay to conserve Po, CPo;, can be modelled as a latent
variable, which is a linear function of a vector of attributes which characterize the i-th
individual as:

CPOi: )(IB +&; (3)

where X is the personal characteristics of the individual i, B represents parameters to
be estimated and ¢g; the disturbance term. The disturbance term is assumed to be
independently and identically distributed since CPo; is latent, i.e. not observable. Let
I; be the indicator variable, so that:

I=1, if CPo = no, 4)

= (0, otherwise

This means CPo> X; (payment offered to a respondent) when CPo = yes.

In this study, we can distinguish between two arrangements namely, conserve
Po or otherwise. Given the binomial nature of such institutional arrangements, and
assuming that an individual can identify the preferred arrangement, a binomial logit
econometric technique (GREENE, 2003) can be used in the empirical investigation of
the factors associated with the decision of the individual. The probability that the
individual i will choose to conserve Po can be expressed as binomial logit model:
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Prob[yes] = — ®)
1+e™”
Equation (5) can be expressed as:
log [Prob(yes)/1- Prob(yes)] = Bo + B1Xii + ... BuXutE; 6)

where, Prob(yes) is the probability of the CPo; occurring, By is the intercept, f; is the
coefficient associated with the cost of conserving Po X, and B, a vector of regression
coefficients associated with other personal characteristics of the individual X, and g;
is the error term which is logistically distributed. The logit model was estimated using
the LIMDEP NLOGIT version 4.0.1 statistical package (Table 2). The effect of
respondents’characteristics on CPoi was examined using the logit model. Mean
willingness to pay to conserve Po (MCPo) was estimated as defined by HANEMANN
(1989) to be:

I/B* (In(ltexpB0  +X (Bu(Zn))))) (7

where Z, are the sample means of the independent variable.

Equation 6 allows negative WTP values for an individual whereas eq 7 treats
WTP as a nonnegative random variable (and is consistent if the payment in eq 6 is in
logarithm) (HANEMANN, 1989). Therefore, equation 7 does not allow that some
respondent's WTP would be negative (indicating that the person feels conservation
harmful). This means that - by assumption - all respondents are benefiting from the
conservation of Po.

The following explanatory variables had been considered as having an impact

on the willingness to pay to conserve Po (CPo):

e Cost associated with conservation of Po (COST). Individuals often aim at
cost minimisation during their decision to purchase goods and services
(HANLEY ET AL., 2007).

e Income from non-timber forest products (NT). Individuals often support
projects which they expect to derive benefit. Conservation of the Po will
sustain the availability of the tree species. This will give individuals who
derive benefit from non-timber forest products the opportunity to have
access to sustainable income.

e The distance of the respondent’s residence to the forest (D). Individuals
who live closer to the forest may lose access to the forest if a strict
conservation regime is employed. These individuals may not be willing
to give up their rights for conservation.

e Respondent’s education (E). Formal education often gives individuals the
opportunity to comprehend the importance of biodiversity conservation.

e Occupation (O). Individuals who engage in traditional employment such
as wood processing, farming and gathering of non-timber forest products
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often depend on natural resource for livelihood. Conservation of the Po
may reduce their income from non-timber products and hence they may
be less willing to conserve the pine.

e Gender (G). In BiH women often engage in the collection of non-timber
forest products. Conservation of the forest resources will sustain their
availability and may give the women opportunity to have sustainable
income.

e Household size (HH). In most developing countries individuals who have
less formal education and engage in traditional employment often have
larger family size. Conservation of Po could potentially lower their
livelihood as a result of reduced access to the product.

The results of the impacts of the above variables on respondents’ CPo are

presented in Table 2.

RESULTS AND DISCUSSION - Rezultati i diskusija

The sample and estimate of cost for conserving Po

Sixty-one percent of the respondents were willing to conserve the Po. Of
these respondents 33% were female and 28% male. Thirty - nine percent of the
respondents were not willing to conserve, this comprised 13% female and 28% male.
This shows that the female respondents were more willing to conservation. The
possible reason may be that in the study area most women often engage in gathering
of non-timber forest products for livelihood. Descriptive statistics for the
respondents’ characteristics are presented in Table 1.

Table 1 Descriptive statistics for socio-economic characteristics
Tabela 1. Deskrtptivna statistika socio-ekonomskih pokazatelja

Variable Mean Std. Dev.
NT Income (€) 350 396
Distance 5.457 4.534
Education 0.820 0.385
Occupation 0.533 0.500
Gender 0.533 0.499
HH size 8.660 4.942

Seventy-two percent of the respondents have higher and secondary education
and 63% engaged in traditional employment such as timber processing, farming and
gathering of non-timber forest products activity. Fifty-five percent of the respondents
were male and average household size was 4 persons.

The MCPo of the respondents was 338 KM (€169) per year (aided by
equation 7). This has a value of 299 KM (€149.5) following an adjustment derived
from equation 6. This was 1.4 percent of the respondents’ mean annual income from
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non-timber forest products. Adult individuals (=20 years) is estimated to be 65% of
the total population in the Srebrenica region. Since the total population in the
Srebrenica region is 8,000, the adult population there should be 5,200. Aggregating
the MCPo over the relevant population of 5,200, the total perceived cost for the
conservation of the Po to residents at the periphery of the forest is estimated to be
1,554,800 KM (€777,400) each year. Such amount however will be impossible to
request from local people as contribution for the benefit of conserving Picea omorica.
This has more an indicative value for people willingness to do something for
conservation when right payment vehicle are in place.

Influence of respondents’ characteristics on willingness to conserve Po

The study examines willingness to conserve the Po across all groups of the
respondents, and factors which might have influenced the CPo responses. This
analysis is shown in Table 2, which is based on binary logitmodel estimates. The
dependent variable was respondents’ ‘yes’ or ‘no’ responses to the CPo.

Table 2 Estimated binary logit model results for willingness to conserve Picea omorica (Panci¢) Purk.

Tabela 2. Rezultati procjenjenog binarnog logit modela za spremnost za konzervaciju Picea omorica
(Pancic) Purk.

Variable Coefficient Std. error t-ratio
Constant -1.501 1.845 -0.814
Cost -0.00505 0.001 -3.580""
NT 0.001 0.0005 2376
D 1.004 0.312 3218
E 0.387 0.135 2860
¢} -3.916 1.559 22,5117
G -0.209 1.086 -0.192
H -0.108 0.116 -0.932
http://en.wikipedia.org/w/index.php?title=Emanuel von Purkyne&action=edit&redlink=1
McFadden Pseudo R? 0.842
Chi-square 154.711
Log likelihood -14.513
Restricted log likelihood -91.868
% correctly predicted 97.08%
1\10 of observations 150

" significant at 1%
significant at 5%

The coefficient associated with the cost of conservation of Po had a negative

and statistically significant impact on the CPo, i.e. the greater the cost the less the
willingness to conserve it. A possible reason may be that an increase in the
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cost of conservation may lower benefit which the respondents derive from non-
timber products processing business.

The coefficient associated with the respondents’ income from non-timber
forest products has positive and statistically significant effect on the CPo. This
suggests that an increase in the respondents’ income from non-timber forest products
increases the CPo. The possible reason may be that the more benefit an individual
derives from a good the more will he/she be willing to preserve it.

Distance between the respondent’s residence and the Srebrenica forest had a
positive and statistically significant impact on the CPo, i.e. the farther the
respondent’s residence is from the park the more the CPo is. A possible reason may
be that respondents who live farther from the forest might not have experienced a
reduction in access to the forest. Hence, conservation of Po may not result in a greater
reduction in their livelihood compared with respondents who reside closer the forest
who may witness reduction in access to non-timber products.

The coefficient associated with the respondents’ education had a positive and
statistically significant effect on the CPo, i.e. respondents who have formal education
were more willing to conserve Po. A reason may be that respondents who have formal
education often have the ability to infer about future benefit of conservation projects.

Respondents’ occupation had a negative and statistically significant impact
on the CPo. This suggests that respondents who engage in non-traditional
employment such as teaching and nursing were more willing to conserve Po. A
possible reason may be that respondents who are occupied with non-traditional
employment may not be affected with a reduction in livelihood as a result of the
conservation of some forest sites.

Coefficients associated with the respondents’ gender and household size were
not statistically significant.

CONCLUSION - Zakljucci

The economic valuation of decision to conserve a natural resource is
important in the study of individual consumer behaviour. It indicates the opinion of
individual consumers about certain natural resource management objectives and
identifies individual consumer motivations with respect to willingness to conserve the
resource. This study has focussed on the benefit and willingness to contribute to
conserve Piceao morica (Panci¢) Purk. This study showed that about sixty percent of
the respondents were willing to conserve the pine and the cost associated with the
conservation of it that local people were willing to cover was 1.4 percent of the
respondents’ annual income from non-timber forest products. Conservation of the
pine is perceived to contribute to sustainable development of the region and to be of
benefit to all categories of the individuals in the community. The study showed that
individuals (respondents) who have more income from non-timber forest products,
live farther from the forest, have secondary or higher education and engage in non-
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traditional employment will benefit more from conservation of the Po. The
dichotomous choice format used in this study is new to the people in the study area,
however it shows that it can be successfully applied in other parts of the country.

This study provides certain policy insights. For example, individuals who live
in the vicinity of Srebrenica’s forest may bear some costs as a result of any future
conservation initiatives. Furthermore, because of the economic burden the
conservation may place on them, individuals may be less willing to embrace
biodiversity conservation projects unless a payment vehicle for compensation is in
place. Thus, the costs borne by individuals may have important implications for the
implementation of conservation policies. Further work is needed in the area of
incentives which may engender individuals to accept conservation initiatives.
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SAZETAK

Usvajanje i sprovodenje politike oCuvanja biodiverziteta je od sustinskog
znacaja za odrzavanje prirodnih resursa. Medutim, razvoje fikasne strategije za
postizanje ovog cilja je problemati¢an, a naj¢es¢e zbog ograni¢enih znanja o uticaju
politike ocuvanja biolosSke raznolikosti na Zzivot lokalnog stanovnistva. U cilju
utvrdivanja raspoloZenja i utrdivanje iznosa novc€anih sredstava za zastitu endemske
vrste, panciceve omorike (Picea omorica) u Bosni i Hercegovini koriSten je metod
dihotome varijable. Istrazivanja su obavljena na Sirem podru¢ju Srebrenice u
sjeveroistocnoj Bosni. Dobijeni podaci su analizirani koriStenjem “logitregresionog
modela”. Istrazivanja pokazuju da su, u cilju zastite panci¢eve omorike, ispitanici
spremni da izdvoje 1,4% od dobiti koju ostvare prodajom ‘“nedrvnih Sumskih
proizvoda”. Na odluku o zastiti panCiceve omorike, prema ispitanicima, najveci
uticajimaju sljede¢i faktori: troskovi vezani za zaStitu vrste, prihodi od prodaje
nedrvnih Sumskih proizvoda, udaljenost lokacije koju treba zastititi, obrazovna
struktura i zanimanje ispitanika.
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