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Abstract

We look at perspectives of nature protection in a wetland of international importance in South-
Western part of Belarus. The region is economically depressed, which may prove to be a factor in
local conservation initiatives. A theoretical model is developed to identify conditions for the local
population to get involved in the fen mire conservation projects. The model is then verified by
means of a choice experiment administered in villages neighbouring the site. The main outcome of
the valuation experiments is to demonstrate that a carefully designed conservation programme is
likely to enjoy the support of the local population who appreciates economic opportunities
provided by saving the wetland.

Keywords:
wetlands, biodiversity protection, local development, ecological tourism, choice
experiment (CE), random utility model (RUM)

JEL:
Q50, Q51

Working Papers contain preliminary research results.
Please consider this when citing the paper.
Please contact the authors to give comments or to obtain revised version.
Any mistakes and the views expressed herein are solely those of the authors.



Background

The Zvanets fen mire is located in the South-Waspart of Belarus, close to the Ukrainian
border. The site’s total surface is around 16 0@0tdres of which 10 460 hectares are
currently covered with the protection status ofadesbiological reserve. Spatial expansion of

its protection regime is scheduled for the future.

For centuries the mire served as a pasture foecatd as a source of biomass harvested by
local farmers. As a result of regular harvestingnajue ecosystem emerged. It has become a
wetland of international importance and a habitat & number of rare species, including
aquatic warbler (considered a bird of internatiamgdortance), corncrake, and greater spotted
eagle (Kazulinet al., 2005). In particular, one third of the world pdgdion of globally
endangered aquatic warbi@crocephalus Paludicola L.) nests there (APB, 2009). Over the
last decades agricultural significance of the siéereased. The cattle do not graze there
anymore, and — because of unfavourable naturalitomsl and contemporary socioeconomic

trends — almost nobody is interested in harvestmgthere.

Once triggered by a hydrological conditions' disturce, the natural succession is likely to
cover the wetland with bushes, trees and reedsdlmnating the open undisturbed space
that proved to be a unique habitat for a numbespeicies. Global biodiversity is endangered
unless a harvesting management programme is estatlito prevent the undesirable
succession. Nature protection authorities in Balaas well as international environmental
NGOs are aware of the fact, and they look for opputies to involve the local population in

a prospective protection project.

Annual biomass harvests of 1500 — 2000 hectaréseofen mire (with plots alternating each
year, so that each place is harvested every fevsyeaexpected to slow down the expansion
of shrubs effectively. However, a vulnerable cheernof the habitat sets certain constraints
upon applicable management practices. Three mareagesnenarios based on the following
harvesting techniques have been found matchingitee@equirements: hand scythe mowing,

mechanical mowing and controlled burning of the ldigmass in winter.

Hand scythe mowing is considered the most environatly friendly way of hay harvesting

that does practically no harm to sedge tussockshwkerve as an important element of the



landscape and crucial factor of the aquatic warbteeding success. On the other hand, it is
extremely demanding in terms of manpower resousesdditional technique of mechanical
mowing was also contemplated, but respondents’'enssw our survey proved that it was not
given the same consideration as other ones. Botwimgotechniques mentioned are
inappropriate for use during birds' breeding seakan starts in early March and lasts until
late July. This fact makes traditional forage haywimg in two rounds unapplicable. Biomass
harvested in autumn and winter has almost no vatua feedstuff. However it can be used
locally as a source of solid fuel, if processed ibtomass briquettes using special machinery.
The calorific value of biomass briquettes is comapés to this of widely used peat briquettes

and the fuel does no harm to locally used ovens.

Controlled burning of dry biomass in winter can lynpegative consequences in terms of peat
layer mineralisation. Besides, nutrients remain himit the ecosystem to provoke an
undesirable succession to follow. Energy resouoéd¢he biomass would be lost in this case

as well.

Being one of the Europe’s biggest intact fen mi@gnets is a natural attraction for both
Belarusian and foreign birdwatchers. Open-spacertignt aquatic warbler definitely plays a
role of a flagship species here. Incomes derivethftourists’ accommodation are gradually
becoming a more noticeable factor in the local petpan welfare. Economic incentives for

local people to contribute to conservation manageépegrammes thus may emerge.

Unlike in many studies aimed at 'ecological toutjshere the problem is not to analyze
substitution between conservation measures andagewent (e.g. commercial agriculture)

options (Wossink and Swinton 2007; Boreeral. 2007). The local population cannot easily
intensify the agricultural production, so naturetpction does not conflict with any realistic

development aspirations. Neither the central gawemt has sufficient resources to drain the
wetland and put it into an industrial use. The @pldilemma is whether to do nothing and
face the destruction of the fen mire or to mobiliaeal resources in order to preserve the
natural capital and earn a dividend. It is not isight to determine that the latter option is
closer to the social optimum than the former. Thwetgbution of this paper is to demonstrate
how such a local mobilization can be achieved.



We do not make a feasibility study of investinganmrist infrastructure. There were analyses
of how local revenues may depend on a specific gfpeurism, with, say, backpackers
offering higher returns than campers (Becken amin®ins 2008). Decisions faced by
stakeholders seem to be much more fundamentailsatttge. If the conservation option gains
momentum, then the agenda will be broadened taidiectechnical and logistical questions.
For the time being, however, it is sufficient tanply acknowledge that households can

benefit from preservation, in principle.

The modd

We look at a mechanism to let the local populatitaximize their welfare by contributing to
the protection of the site. In a typical settingeocassumes that rationally behaving agents
maximize their utility over a set of feasible aftatives. Assuming further that the utility is a
concave function of its variables, one derivestRsder Conditions that are to be satisfied

for an interior solution.

The problem at hand, however, does not seem thdittypical setting. There is ho question
of saving the wetland 'partially'. Its value ispreserving the unique habitat entirely, or letting
it be irreversibly lost. Thus, instead of assuntimgt the utility is a differentiable function of
some policy variables, and calculating First Or@enditions, it is more natural to assume
that the local population faces a dichotomous @hdiccan either let the wetland be lost, or
let it exist and derive some advantages. The cheite identify a variant that yields higher

benefits net of costs.

In our model we assume that the utility enjoyedablpcal household is the sum of income
derived from selling labour, L, savings on fuel ghases, F, and hosting ecological tourists,
T. There are two positions that the household @fobnd in: (1) with the wetland preserved,

and (2) with the wetland lost. Let us denote itsome in either case:

U; = Li+F+T,, and

U, = LytF+T,, respectively.

Furthermore, we can assume thatF=0. The preservation variant is more attractiventha

letting the wetland disappear, ifW,>0. In other words, IiAL+F;+T;>0, whereAL=L1-L,,



or — alternatively —p-L,<F;+T;.

While F, and T, are obviously positive numbers, it is conceivatblat AL is negative (i.e.
Li<L,). The latter means that people may choose torkd for harvests at the rate lower than
for alternative settings. However, in Belarus, ¢hiex a system of social security which may
reduce incentives for seeking employment. More irtgudly, other characteristics of
economically depressed rural areas may work insiémme direction. Additionally, some
people may place a high value on their leisure theronot strictly commercial activities
which makes the condition

Lo-L1<Fi+T;

far from trivial.

It is also possible that some people may free oid¢he activities of others, since does not

depend on their own choices, but rather on chatesher inhabitants who prefer to save the
wetland. Once the protection regime is succesafsity those who did not contribute to it, may
enjoy the increased tourist attractiveness of thaea. The nature of benefits from
inexpensive fuels (biomass briquettes) is a bitexmormplicated. It is conceivable that only
those who cooperate in harvesting are allowed to duch briquettes and hence to benefit
from their low price. Nevertheless — given the ctogped system of fuel rebates in Belarus —
it would be administratively cumbersome to makeestiinat indeed households who do not
cooperate are deprived of this opportunity. Theeefio is difficult to a priori judge if the

savings k- are private or public.

Survey

A questionnaire was designed to estimate the mimrmampensation for participating in the
scythe mowing program that is aimed to protectféimemire from the succession of trees and
bushes. For this purpose a simple choice experimwast prepared. The valuation exercise
was composed of four alternatives: scythe mowing¢hmanical mowing, burning and status
guo (SQ) situation. Respondents were asked toataliternatives. Two attributes were used
to describe the mowing alternative: area mowed @amuneration offered. The burning
alternative was described only by area, there wamuneration offered for this alternative.

One reason for this was that controlled burning lmamerformed by the nature reserve staff;



no extra labour is needed. However, an even mompiltant reason was to convey the
message that — contrary to the scythe and mechanmaing — this alternative does not
provide the local residents with direct earnings.

Table 1. Attributes and levels used in the exercise

Scythe MowingMechanical Mow. | Burning SQ
Area, hectares 2,3,4,5 200, 400, 600, 800 200aa@0, 80M
Remuneration rate, 1000BYR/h&0, 70, 110, 150.4,0.8,1.2,16 | O 0
Rank (1,2,3,4)

The questionnaire contained three parts. The @ire described ecological importance of
stopping the succession of trees and bushes atitee A special emphasis was placed on the
importance of protecting the current habitat far gopulation of rare bird species. This was
made in the context of aquatic warbler, a spetiasis endangered and the survival of which
is strongly linked to protecting fen mires in PaesThe central part of the questionnaire
contained a contingent ranking exercise. The fpeat had some debriefing questions and
collected various socio-demographic characteristitgespondents. Table 1 presents the

attributes and levels finally used in the questare

An orthogonal experimental design was used to &treacchoice sets. The final experimental
design consisted of 16 pairs of program alternatiiée 16 pairs were grouped into 4 blocks
of 4 choice sets of three labelled program altéreat Scythe mowing, Mechanical mowing,

and Burning. The status quo option was always degiuto form the choice sets.

Data and econometric mode

The questionnaire was administered to a samplaeofdcal population of the Zvanets Mire

area. Personal interviews were conducted in respuaadhouses. The four versions of the CE
guestionnaire were randomly assigned to the tat@pde of 140 individuals who represented
their respective households. The average partioipaate in the CR was 95 per cent (i.e. the
refusal rate was 5%). Data collected from 134 redpats were used in the modelling. Table

2 presents the basic socio-demographic charaatsradtthe sampled population.

Table 2. Socio-demographics



Variable

Average age 51 years
Males 69%

Households hosting touristsl8%

As revealed by comments made to interviewers, mhayseholds did not consider
mechanical mowing as a feasible option, becaudbeofack of adequate skills, certificates
etc. In principle, everybody could have chosen thgion irrespective of their personal
predicament, since it is theoretically possiblenii@ a substitute, pay a market rate, benefit
from the conservation (in terms of tourists andiml), and still enjoy an economic surplus.
Actually, however, respondents did not considetsac alternative unless they personally
could operate a mechanical harvester. Having mehlithis, we decided to eliminate the

mechanical harvest option from further modelling.

In a CE Choice Experiment) exercise individuals are asked to identify thpgaferred choice
among a given set dfalternatives. The data analysis follows a RURAr{dom Utility) model
(McFadden, 1974). Under RUM, it is assumed thataiheerved choice from an individual

is the one she expected to provide her with thkedsgutility. Her utility functionU ., can be

ni’
decomposed into a systematic p&,, and a stochastic pa, , such that:

U, =V, +&,

The probabilityP,; that individualn chooses alternativianstead of another alternatiyef the
choice set is:

I:)ni = I:)r(vni +£ni >an +£nj DJ 7 I)
If £, is assumed to be independently and identicallyridiged extreme value type |, this

probability has a closed form expression,
eﬂ’Xni
T
]

wherex is a vector of variables antl— a vector of parameters. The expression [1ftesno

Rk =

referred to as a logit choice probability function.

Under the assumptions applicable to the standaitl haodel, the probability of any ranking

of the alternatives from best to worst can be esged as the product of logit formulae (Train,



2003). For example, if a respondent was presenigdfeur alternatives labeled, B, C and

D then Prob(ranking C, B, D, A) can be expressed as

eﬁ' Xac eﬁ XaB eﬁ' XAD
P(RankingC,B,D,A) = P P P
JEABC.D 4=i[=AB.D 4&=ij=AD

Results and discussion

The data collected did not allow for a strict vieation of the condition §-L;<F;+T;, as it
proved impossible to quantify its right hand sitlevertheless we developed several tests to

verify two related hypotheses.

(i) All households who consistently ranked burninglternative before the Status Quo

situation (SQ) expect rates lower than market ones.

We assume that ranking burning alternative befbee $Q situation indicates households
which care about protecting the wetland. They demxtra utility from the fact that the

wetland is protected and are expected to requiwerd@ompensation for mowing than other
households. Apart from selling labour, they deriadditional benefits from the mire

protection which can either be in the form of adai&l income due to hosting 'ecological’
tourists or might be simply related to the non-usleie e.g. existence value.

To test hypothesis)( households in the sample were divided in twaigso

- Those who for all choices ranked burning alterreatvefore SQ and thus apparently

demonstrated their concern about Zvanets.

- Remaining households, most of which were househblassystematically ranked SQ
before burning. There were, however, few househaltgable in their preferences,
that in some choice-sets ranked burning before &Qpaeferred SQ over burning in

the remaining choice sets.

A general model in which two sets of separate aoefits were assumed was tested in the
beginning. Because the alternatives were spedficgstimated coefficients are alternative-



specific. The coefficients bgrea in the mowing and burning alternatives were fotmdbe
statistically not different from zero for the twoogps and were restricted to be equal in the
final model. As far as socioeconomic variables@mecerned, gender and age were included
into the model, but none of these variables turmgtdto be statistically significant. Most of
the respondents did not report their incomes, aedefore this variable was not included in

any of the models.

Restricting coefficients by area and removing seconomics' had a small impact on the fit
of the model. The likelihood ratio test statistiasnb.54, whereas the critical value is

X0.05; 4=9.48.

On this ground, the null hypothesis that coeffitsdny area are equal between the two groups

and that socioeconomic parameters are jointly efguatro could not be rejected.

The alternative specific constants (ASC) of the nmowalternative have been found to be
negative for the two groups. However, only for Hoeiseholds that placed SQ before burning
the coefficient was statistically different fromraeCoefficients by remuneration are positive
and highly significant for both groups. The ranknegults are reported in table 3.

Table 3. Ranking result

Burning before SQ
ASC-mowing | -.01332
(.4357)
Remuneration| .1484D4***
(.2645D-05)
ASC-burning | 2.9033***
(.3068)
Other
ASC-mowing | 4.7401***
(.5301)
Remuneration| .3892D4***
(.3690D-05)
ASC-burning | 3.4088***
(.3493)
Joint coefficients




Area-mowing | .09518
(.07719)
Area-burning | .000209
(.000490)

Log-likelihood | -515.644
n 134

Based on these results, minimum remunerations &b groups were calculated and are
reported in table 4. Minimum remuneration for threup supporting protection (those who
placed burning before SQ) is equal to 900 BYR andtatistically not different from zero.
The minimum remuneration for the second group i, 2@ BYR which is close to the

market rate.

Table 4. Minimum remuner ation

Minimum remuneration
Mean

(std error)

[95% confidence interval]
Burning before SQ 897.43
(29270.42)

[ -58266; 56472]
Other 121772.03***
(9105.23)

[ 103926; 139617]

Standard errors were approximated by the use od¢ita method (Greene, 2003).

(i) Households who plan to earn income by hostitegological' tourists are willing to
participate in hay harvests requiring rates lowedran those who do not plan to host such

tourists.

Similarly like in the previous case, a general mpitlewhich two sets of separate coefficients
— for households which host and do not host ‘eccddgourists, respectively — was tested in
the beginning. Like in the previous model, the seconomics were found to be statistically
insignificant, and were removed from the model. Toefficient byarea was found to be

statistically different from zero for the burninfjeanative and not significant for the mowing



alternative. ASCs for the mowing alternative haeerbfound to be negative and statistically
different from zero for both groups. Coefficientg emuneration are positive and highly

significant for the two groups. The ranking resaits reported in table 5.

Table 5. Ranking results

No Tourists
ASC-mowing | -1.1051***
.3439
Remuneration| .124D-04**7
.1741D-05
ASC-burning | .06139
.18663
Area-burning | -.0004112
.0003399
Tourists
ASC-mowing | -1.8766***
.6316
Remuneration| .588D-04**7
.9813D-05
ASC-burning | .8589
(.6485)
Area-burning | .005532***
.0009339
Joint coefficients
Area-mowing | .06068
.06516
Log-likelihood | -866.32
n 134

The results for burning alternative are less obwithan those for the mowing alternative. The
ASCs are not statistically different from zero the two groups, but the coefficient hyea

for the households that host tourists has beendfqositive and highly significant. This
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indicates that unlike in the households which do mast tourists, households that do host
‘ecological’ tourists, on average derive posititiéty from the controlled burning program.
Within the area range used in this exercise, tilgyudf burning alternative is positive and

statistically different from zero for this group.

To verify (i) the following form of the hypothesis was tested:

Ho: Remuneration (No tourists) = Remuneration (Hostisists)

H1: Remuneration (No touristg§)Remuneration (Hosts tourists).

The test statistics is equal to 2.18 whereas thiealrvalue is equal
t 0,05:126=1.98.

Given the test statistics, the null hypothesis:

Remuneration (No tourists) = Remuneration (Hostisi$ts)

is rejected against the alternative hypothesis:

Remuneration (No touristg)Remuneration (Hosts tourists)

at the 0.05 level.

Based on these estimates, minimum remuneratiothéoscythe mowing alternative has been

estimated. The estimated minimal remunerations ©AWre reported in table 6.

Table 6.Minimum remuner ation

Minimum remuneration
Mean

(Standard error)

[90% confidence interval
No tourists | 89050.40***
(24902.63)
[48210; 129889]
Host tourists 31901.73***
(7976.42)
[18820; 44981]

As before, standard errors were approximated bys$keeof the delta method.
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The mean acceptable rate for households that rabkedng before SQ is statistically not
different from zero and is equal to 897 BYR perit&,0.21 EUR per ha. On the other hand,
households that ranked SQ before burning requmaineration of almost 122,000 BYR per
ha i.e. 29.67 EUR per ha which is comparable withrharket one, even though the latter is a
rather vague concept, as there are hardly any eeytiwing activities at the mire now. This
makes the hypothesis (i) impossible to reject. fdwilts obtained indicate that households
which revealed interest in preserving the wetlan@hKed burning before SQ) require
statistically lower compensation for mowing tharest households. The 95% confidence
intervals for the two groups do not overlap. Mdrart 50% (52.5%) of the households in the
sample ranked burning alternative before SQ opfidws indicates that more than half of the

sample supports (at least passively) conservatitimeonetland.

At the same time, there is also a difference isg&xpected by households who plan to host
‘ecological' tourists; their average rate is 2.8%es lower than for other households.

Therefore hypothesis (ii) cannot be rejected, s requires a lower than 0.03 p-values.

The comparison of coefficients by burning betwdese two groups when testing hypothesis
(i) gives some interesting insights. ASCs are sighificant for both groups; however the
coefficient by Area-burning is significant at O.&Vel for households that host tourists while
it is insignificant for others. This means that it the ranges of Area used in the
guestionnaire (200-800 ha) the burning alterngiinaides positive utility for households that
host tourists and provides negative utility (howewtatistically insignificant) for other
households. This means that households which basists do not just require much lower
compensation but also on average prefer burnif@tsituation — i.e. prefer the wetland to be

saved.

Less than 30% (29.7 %) of respondents chosetéiigs quo as the preferred option. While the
survey does not allow to indicate whether the nigjgwho did not choose thgatus quo)
were motivated by the positivg+#T, or by the value placed on nature protection, tiom
line is that there is (at least passive) supporttii@ conservation. Likewise, burning was
selected as the preferred option 1.28 times maguéntly than thetatus quo. Like other
possible research hypotheses, this suggests tlsgiondents look favourably at the

conservation project. It is also consistent wite fimding that only 10 % indicated that they
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would be willing to participate in the project toath the wetland rather than to save it. These

results, however, cannot be proved rigorously engitounds of the CE model.

Additional hypotheses taking into account fuel sgsgicannot be verified, since — as expected
— respondents do not seem to pay much attentitretavailability of energy carriers. Energy
prices in Belarus are relatively low, and the goweent policy is to assist people in meeting
their energy demand. Besides at least a part dbtta population, according to respondents,
meet their energy demand by logging shrubs at tire. nEven though this is formally
forbidden, in fact it does contribute to preservogen space ecosystems. This fact may also
have contributed to respondents' apparent lachtefast in cheap energy supply provided by
biomass briquettes.

Conclusions and policy recommendations

The results of our study point at several conchssid-irst, the local population seems to be
aware of the uniqueness of the Zvanets fen mireplpeseem to be proud of their natural
heritage. Second, the respondents have underdbeodrédicament and the need for active
protection measures called for. Third, they ardinglto pay for, and co-operate towards, the
protection which, in turn, opens a possibility farproved livelihoods due to the growing
interest in the protected habitat. Fourth, theeerarmerous obstacles disturbing an otherwise

obvious 'win-win' strategy.

Belarus is a former centrally planned economy whietained much of a peculiar social
philosophy of welfare state. Therefore many otitzens expect that the state is responsible
for their subsistence and often reveal little iegtrfor opportunities of optimizing behaviour.
An example of such an attitude was low interegsh&supply of an inexpensive fuel. On the
other hand, among our respondents, those who had poevious experience with hosting
‘ecological' tourists revealed a very much differattitude towards the protection
(manifesting in significantly lower earnings expattfrom hay harvests). This proves that
respondents are responsive to stimuli emerging ftewelopment patterns built on the natural
capital preserved.
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One policy recommendation implied by our studyhiattin protecting the valuable habitat in
an economically depressed region environmentadistgor authorities can rely on the local
population support, as revealed in some earliatissuZylicz, 2000). If properly designed, a
protection programme will improve rather than impete local development opportunities.
To some degree this conclusion depends on thetatthe region does not have alternative
attractive employment options. Therefore peoplartyesee that protection does not deprive
them of anything. On the contrary, it offers peddes for earnings from the mowing
programme, and — perhaps not very convincingly r-afo additional benefit from increased
attractiveness for tourists (although the benefigsy flow to a very narrow group of residents
— see e.g. Schellhorn, 2010). To appreciate therat is crucial that respondents have some
prior experience with hosting tourists. This helps convince them about the value of

preserving the natural heritage.

The protection of the fen mire can thus be initalby authorities and NGOs with relatively
modest subsidies for the mowing programme. Howeresrder to win a popular support for
the idea, it would be wise to invest in developatpurist infrastructure and to undertake an

outreach effort to attract environmentally-motivchtasitors.
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