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Dear Friend,

We are researchers from the Moldovan Environmental Governance Academy (MEGA;
), an organization in Moldova that specializes on environmental research
and eduation by using the approaches ghmification, opersource eceinnovations, andcitizen

science. We are interested in nature conservation and its relation to people‘eiaty in Moldova.

In November 2016, August2017, we conduced the research projecfy G A Gf SR &a ¢ KS [/ 2 RN,
This was a study otine economic valuation of ecosystem serviegew biodiversityconservationin

the Codru Nature Reserve and the Codru forest in MolddVve main goal of the project was to

estimate and present thendirect use andnon-use economicvalues of ecosystem services and
biodiversity conservation in this protected areghere was a neetb understand people's attitudes

to these environmental goodand valuation of benefits coming frothe Codru Nature Resenia

order to better manageand expand ithrough reforestation and biodiversity conservation activities.

In thisFinal Reportwe present you theaultimate resultsof the Codru Quest project along with brief
description of the choicenodellingtechnique used for allecting and analyzing data, outline of the
process ofcapturing andestimating willingness tgay for changes in ecosystems services and
biodiversity conservation, validity testing of the results, and our discussiormremmmmendations

The Report inclugk references to the methodological guidebook written by us while conducting the
Codru Quest study, design of the main choic®delling survey, datasetswith organized
NEALRYRSYGaQ I yagSNEand offier matidalFhst & eOuseful fdfiNtReY A G

economic valuation research on the topic of the Codru Quest project.

We hope you will find the Repovialuablefor your own environmentalstudy, costbenefit analysis,

environmentalpolicy proposal, oanyother usesand wish you MEGA great sess inyour work

Yours Truly,
The MEGA Team


http://www.megageneration.com/

MEGA

Moldovan Environmental Governance Academy (MEGA) is the social entrepreneurial
organization focused on delivering services of gamification, game development, gamified

trainings, and e-learning with environmental and social value.

MEGA represents an innovative solution for addr
social and environmental issues, including inefficient natural resource management,
environmental pollution, loss of biodiversity, climate change, etc. The organization tackles

these issues through community participation and collaborative environmental governance.

The vision of MEGA is a sustainable world, where every person lives an eco-friendly life, has
open access to practical learning opportunities, constructs own open-source eco-
innovations, and thus contributes to sustainable development and creation of positive social

and environmental impact in a collaborative, enjoyable, and fun way anywhere in the world. Pagef 3

The purpose of MEGA is to create this sustainable world on the basis of such positive and
motivating feelings as fun, enjoyment, and optimism about the future. To achieve this the
organization combines psychology + technology + ecology in an innovative way and uses
their combined advantages. More specifically, MEGA applies gamification, open-source eco-
i nnovations, and citizen science for granting c

green, and environmentally prosperous world they dream of with their own hands and minds.

The core product of MEGA is MEGA Game: The Game with Impact. It is the unique
gamification system, where creating positive impact becomes a habit. MEGA Game
represents a web platform with elements of gamification that connects individuals with Green
Tech companies and environmental organizations and educates them on different aspects of
nature conservation and sustainable development through practical real-world tasks and e-

learning trainings linked to each task.

More information is available at www.megageneration.com.
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Economic valuation of ecosystem services and biodiversity represents a useful scientific tool
for assessing and demonstrating how important and valuable these environmental goods
can be, especially when no actual market for them exists. It is mainly for this reason that the
economic valuation methodology was selected to be applied in the Codru Quest project for
addressing the problem of degradation of the Codru forest and other forest ecosystems and
the loss of biodiversity in Moldova. It was assumed that one of the reasons behind such
problem is lack of awareness about indirect use and non-use values of these ecosystems for
society and their undervaluation in cost-benefit analysis (CBA), land use planning, and

environmental policy making.

The main goal of the Codru Quest project was thus to estimate and present the economic
indirect use and non-use values of ecosystem services and biodiversity conservation in the
Codru Nature Reserve and the Codru forest in Moldova. The Codru Nature Reserve is the

oldest protected area in the country, located in one of the last remnants of the Codru forest.

To achieve this goal, the researchers in the Codru Quest project conducted choice modelling
survey with 201 respondents, who represented 100 residents of the capital city Chisinau and
101 residents of 9 villages situated around the Codru forest. On the basis of survey results
the researchers estimated negative willingness to pay for expansion of the Codru Nature
Reserve territory at -13 798 MDL (650.16 EUR) per year and for protection of more plant
species at -40 775 MDL (1921.31 EUR) per year. These negative values are caused mostly
by specific socio-economic factors and influences of corruption in Moldova. At the same time
there is strong positive willingness to pay for conservation of more insect species at 57 050
MDL (2688.19 EUR) per year and for protection of endangered symbolic species, such as
small-flowered black hawthorn and stag beetle, at 64 260 MDL (3027.92 EUR) per year. To
a great extent these monetary metrics represent existence and bequest values that

Moldovan citizens attach to ecosystem services and biodiversity in the Codru forest.

The Codru Quest conveys the message that indirect use and non-use benefits of ecosystem
services and biodiversity conservation in the Codru Nature Reserve and the Codru forest are
important and valuable for Moldovan citizens. Therefore, they should be considered in CBA,

decision-making, land-use planning, and policy-making related to this environmental good.
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iThe Codru Quest: Final Reporto represents t

h €

conclusi ons of t he r esear cWhWwwwmegaimpaa.md/thB-dodree Codr u

quest) realized by the organization Moldovan Environmental Governance Academy (MEGA,;
www.megageneration.com) in November 2016 7 August 2017. The Report is prepared for

local communities in Moldova, administration of protected areas, environmental
organizations, Ministry of Environment, policy makers, environmental researchers, and
generally for people, who are interested in using the Codru Quest results and
recommendations for their own environmental studies, educational and conservation

initiatives, CBA, land use planning, environmental policy making, and other purposes.

The Codru Quest was a scientific research initiative on the economic valuation of ecosystem
services and biodiversity in the protected area the Codru Nature Reserve and the Codru
forest in the Republic of Moldova. The main goal of the Codru Quest project was to estimate
and present the indirect use and non-use economic values of ecosystem services and
biodiversity conservation in this protected area. By doing so, the researchers wanted to
understand how Moldovan citizens perceive these environmental non-market goods and
how much they value environmental benefits coming from the Codru Nature Reserve in
order to help manage and expand it through reforestation and biodiversity conservation
activities. The expected result of the Codru Quest project was thus the value of indirect use
and non-use benefits of ecosystem services and biodiversity conservation for raising
awareness and educating people about the need to protect such ecosystems, conducting

CBA that accounts for such values of forest ecosystems, land use planning, and

Page 8
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conduct a similar economic valuation study for researchers who wish to learn about it and

use it in their own scientific projects.

The Codru Quest represents the first economic valuation study on ecosystem services and
biodiversity conservation done in the Republic of Moldova with the use of the choice

modelling technique. Choice modelling is an economic valuation technique that applies

specially designed surveys and hypothetical marketsto el i ci t respondent so

certain changes in provisioning of an environmental good or service. In this way, the
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MEGA

technique allows for the estimation of such non-use values as ecosystem services and
biodiversity that do not have market price and are usually undervalued in decision making.
Previous studies on related subjects in Moldova have used literature review and market-
based valuation techniques, which can only estimate use values of forests for society. There
are also economic valuation studies conducted with choice modelling technique that
estimated both use and non-use values of ecosystem services in other developing countries,
yet so far not in Moldova. The Codru Quest complements all these studies with economic
estimation of indirect use and non-use values of ecosystem services and biodiversity
conservation in such a complex socio-economic and political situation as the one existing in

Moldova at the time of writing the Report.
The Final Report on the Codru Quest project is structured as follows:

1 Chapter | describes the target environmental good that had been valued, which is
ecosystem services and biodiversity conservation in the Codru Nature Reserve and the
Codru forest, and the problem that the researchers had addressed and intended to

solve with the Codru Quest study.

1 Chapter Il explains the underlying assumptions related to the roots of the problem
addressed and its influence on the long-term quality and provision of the target
environmental good, as well as possible solutions to mitigating or resolving the problem

that the researchers had before commencing the Codru Quest study.

1 Chapter lll states the main goal and objectives of the Codru Quest study and discusses

whether they had been achieved.

1 Chapter IV presents and briefly explains the economic valuation technique and methods
used in the Codru Quest study. Specifically, it covers the reasons of choosing the choice
modelling technique, the way population sampling was done and attributes of the target
environmental good were chosen, the arguments for the choice of willingness to pay as
a measure of wellbeing and visitor price as a payment vehicle, and other methodological

aspects of the study.

1 Chapter V lists the main steps of the surveying process, including how the choice
modelling survey was designed and tested, how the sample of respondents was
determined, what methods of approaching respondents were used, and what were the

reasons for choosing specifically those methods.
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1 Chapter VI explains how the data from the choice modelling survey were processed,
how non-valid answers were identified, how many were removed from the sample, and
what econometric models were used to estimate mean and median willingness-to-pay

values and confidence intervals.

1 Chapter VII presents how the results obtained from the data analysis were tested for
validity and what were the outputs of these tests.

1 Chapter VIII describes what were the challenges and limitations faced by the
researchers while conducting the Codru Quest study and what efforts were made to
deal with them.

1 Chapter IX shows the actual results of the Codru Quest study, specifically the profile of
the respondents, their relation to the target environmental good and attitude towards it,
mean and median willingness-to-pay values from the target sample surveyed and their
estimates aggregated to the full target population, as well as influence of socio-

demographic and economic characteristics on these estimates.

1 Chapter Xcontains the researchers6é6 reflecti
Codru Quest study, explanation of reasoning behind them, implications they might have
on the target environmental good, and finally recommendations for different
stakeholders, who might use the study, its data, and final results.

The Report concludes with acknowledgements to the sponsors, partners, advisors, and team
members of the Codru Quest project, references to the literary sources used, explanation of
the key terms used throughout the Report, indexes, and annex. The Annex includes links to
the main choice modelling survey, dat aset s with or g ansiaes ahd
preferences from it, and publications released during the project, as well as photos
representing ecosystem services and biodiversity in the Codru Nature Reserve and the

Codru forest taken during several expeditions within the Codru Quest project.
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MEGA

The problem addressed by the project is the degradation of the Codru forest and other forest
ecosystems in the Republic of Moldova and their biodiversity, caused by lack of awareness
about indirect use and non-use values of these ecosystems for society and their

undervaluation in CBA, land use planning, and environmental policy making.

Forests are the historically representative and symbolic ecosystems of modern Moldova.
However, the share of forest cover in Moldova has declined, from approximately 60% of total
land cover of the country to about 11-15% (Figure 1; Moldsilva, 2011).
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Figure 1. Map of the Republic of Moldova with the remaining national forest cover.
Source: Adapted from Transilvania University of Brasov, 2015.
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In spite of a certain level of legal protection of forests and a number of reforestation
initiatives organized by state agencies and environmental non-governmental organizations
(NGOs), the natural forest cover and its biodiversity continue to disappear due to
prioritization of forests as mainly sources of direct use values, such as consumption of
timber for construction and heating. The problem is even more alarming, as the timber
consumption is done unsustainably with numerous cases of uncontrolled and illegal logging

happening even in protected areas, such as the Codru Nature Reserve.

In terms of protected areas (PASs), their scarcity reflects the scarcity of forest ecosystems in

the country. In fact, Moldova has the lowest coverage of PAs on its territory compared to

other European countries. Certain sources (National Institute of Ecology, 2004; Parks.it,

2000) state that the PAs cover only 1.96% of th
sources (Protected Planet, 2014 i 2015 ; Rodr2guez, 20009) claim
approximately4i 4. 7% of Mol dovads tot d183haor&208kmamounti ng

1.1. Study Area

The Codru Nature Reserve is the oldest PA in Moldova. It was established in 1971, when
Moldova was part of the former Soviet Union (Moldsilva, 2017). This nationally protected
territory covers approximately 5 175.8 ha of the Codru forest located in the central part of
Moldova, specifically on the intersection of the Straseni, Hincesti, and laloveni regions, at a Page| 12

distance of 49 km from the capital city Chisinau (Figure 2).

Figure 2. Present territory of the Codru Nature Reserve. Source: Adapted from MEGA, 2017b.
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The Codru Nature Reserve is administered by the state agency Moldsilva under the
supervision of the Ministry of Environment of Moldova. The PA consists of 720 ha of strictly
protected zone that can be accessed only for official research and nature conservation
activities and 4 455.8 ha of buffer zone, where visitors are allowed under the permission of
the Codru Natur e Re 9Motdsilva,b2017)aTdhené aones dre sartounded
by approximately 123 000 ha of transition zone, where all anthropogenic activities are
allowed with the condition that they do not create negative effects on the Codru forest
ecosystem. Access to the transition and buffer zone of the PA and excursions in the Codru
forest are free. Only visits to the Museum of Nature situated in the administration building
near the forest have a visitor price of 20 Moldovan lei (MDL) (1 EUR) for adults, 10 MDL (0.5
EUR) for students, and 100 MDL (5 EUR) for a guided walk. Generally, there are about 3500
tourists visiting the Codru Nature Reserve annually.

The Codru forest is a dominantly oak forest, with oak trees occupying about 49% of its
territory. The other tree species present in the ecosystem are ash, hornbeam, beech, maple,
and poplar (Photo 1).
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Photo 1. The Codru forest in the Codru Nature Reserve. Source: Alexandr Iscenco, 2016.
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Overall, the Codru forest has more than 1 000 species of protected plants, representing half

of Mol dovads fl or a; 43 species of mammal s ; 145
species of fish; and more than 8 000 species of insects. It is also the habitat for the 2

species, one of a plant and another of an insect, which are symbolic for the country but

which are included in the Red Book of Moldova as endangered for the country (Ministry of
Environment of Moldova, 2015) (Photo 2). They are:

1 Plant: small-flowered black hawthorn (Crataegus pentagyna). There were only 2 7 8
representatives found and registered on the territory of the Codru PA in 2015.

1 Insect: stag beetle (Lucanus cervus). Its population in the Codru PA is unknown, but the

A

beetl eds popul at ireindecliaelahd exen extnct iB some Fletates.

Page 14

2 TORRUAI TS ASK NI

Photo 2. Small-flowered black hawthorn (Crataegus pentagyna) to the left and stag beetle (Lucanus
cervus) to the right. Source: MEGA, 2017b.

1.2. Description of the Problem

The Codru Nature Reserve and the Codru forest are suffering from numerous cases of legal
and illegal logging which have their roots in extensive state-level corruption, including in the
PA administering agency Moldsilva. This is not surprising, as Moldova in general bears the
overall bribery risk score of 70 points on the TRACE Matrix indicator of bribery risk, meaning
that there is a high risk of corruption in the country (TRACE International, 2016).

The most recent publicly known cases of corruption related specifically to Moldsilva and

KLAUS TOEPFER
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MEGA

for allocating a forested area and using the resources of the agency to plan, design, and
construct a residential complex in 2015 and accusation of the agency for extensive budget
expenditures and signing service contracts with economic agents under its own
subordination in 2016 (Anticoruptie, 2016).

Certainly such level of corruption certainly has its consequences. According to Ecology.md
(2015), in 2007 (the latest year for which their data are available) there were 810 cases of
illegal logging and poaching in the Codru forest and the PA registered by rangers and the
police. Another source, CrimeMoldova, 2016, states that in 2014 Moldsilva allowed illegal
cutting of trees and sales of timber in the volume of 2487 m?, while in 2015 the volume of
illegally cut timber in the forests managed by Moldsilva rose to 4579 m°. However, the
information on how many cases of illegal logging remained unprosecuted, as well as the
amount of damage done to the Codru forest ecosystem is either not known or not
communicated publicly. As a result, such situation allows corruption to prosper further and
loggers and poachers to continue their ecosystem damaging activities.

In addition to that, during expeditions to the Codru Nature Reserve and the Lozova village
nearby within the Codru Quest project, as well as from the discussions with both the PA
administration and the Lozova residents, it was observed that there is a significant reduction
in the cooperation level between them, which was more or less present in the Soviet Union
times. There is actually an area of the Codru forest of about 500 ha that is shared between
the PA and the Lozova community. Also, many Lozova residents work as foresters and
rangers for the Codru Nature Reserve. However, the relations between these two direct
stakeholders of the Codru forest ecosystem are less cooperative and even rather tense
nowadays. Moreover, due to very difficult socio-economic situation in Moldovan villages and
extensive poverty in rural areas, the villagers working as foresters in the Codru forest are

often forced to overuse timber resources and contribute to the rate of deforestation.

All'in all, extensive corruption, prioritization of direct use resources of the forest ecosystems,
challenging socio-economic situation around Moldovan forests, lack of cooperation with
nearby residents, and other factors lead to significant rate of logging in the Codru forest,
overconsumption of its direct use natural resources, degradation of ecosystem services, and
loss of biodiversity and habitats in the forest. Similar situations with these underlying factors
and consequences are mirrored in other forest ecosystems in Moldova, which results in the

loss of forest cover and resources on the national level and at an alarming rate.
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1.3. Addressing the Problem

The Codru Quest project addresses the problem described through the scientific
perspective. I't targets speci fi cal hegsopoveraf
value of forests for society, not just direct use one, and the undervaluation of benefits
coming from forest ecosystem services and biodiversity in CBA, land use planning, and
environmental policy making. As concrete example and as target study area the project uses
the Codru Nature Reserve and the Codru forest. This is because they are the most well-

known PA and forest ecosystem in Moldova.

Additionally, the Codru Quest approaches the problem of investing significant effort and
costs required from a researcher to conduct economic valuation studies on ecosystem
services and biodiversity conservation and obtaining the necessary participation and
response rates from the targeted population sample. The burden of this problem is the
greatest for researchers, who are at the beginning of their economic valuation experience,
but need to start an economic valuation study from somewhere. The literature review is
helpful, but still not sufficient, especially in the case of conducting the study by using the
choice experiments (CE) method as its application in environmental research is still fairly
limited. The researchers in the Codru Quest project had experienced this problem
themselves, and decided to use the project also to enrich literature sources on this subject.
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The Codru Quest project and its research process relied on a number of assumptions about
the roots and different aspects of the problem addressed, its long-term consequences and
threats to forest ecosystem services, and possible solutions to mitigate or resolve the
problem (Figure 3). These assumptions formed the basis of decision making in terms of what
should be researched in the project, what economic valuation technique and method should
be used, how the necessary data should be gathered, and what should be the results
expected from the project.
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Figure 3. Miradi conceptual model demonstrating the assumptions of the Codru Quest project in
terms of the roots and different aspects of the problem addressed ( ), their consequences and
threats ( ) to the Codru forest ecosystem services (brown), and possible solutions to mitigate or

resolve the problem ( ). Source: Iscenco, 2017.

2.1. Problem-related Assumptions

The key assumptions related to the problem and its long-term consequences and threats

were the following:

1 One of the main underlying reasons behind the existence and development of the
problem is the undervaluation of forest ecosystem services, especially the ones related

to indirect use and non-use values, such as soil formation, erosion prevention, water
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purification, climate change mitigation, habitat balance, biodiversity support, cultural,
bequest, and existence values, etc. This causes prioritization of the forest ecosystem
mainly as a source of timber by state officials, local communities, foresters, and other

stakeholders and therefore active logging and increasing deforestation.

1 Insufficient knowledge about the total economic value (TEV) of forests among the
Moldovan citizens and state agencies, the undervaluation of the importance of
ecosystem services and biodiversity for the environment and society, and lack of
information about the current state of these important aspects of forest ecosystems and

threats to them i all these influence decision ma k er s 6 and | ocal cor

preferences and priorities in relation to the use of Moldovan forests. As a result, people
do not know and/or are not concerned about the state of the forest ecosystems, such as
the Codru forest, and what they might lose in terms of wellbeing and welfare if the
negative trend of their degradation continues. In turn, this leads to the lack of social
pressure on the decision makers to improve the protection of forests, which allows even

more deforestation, logging, poaching, etc. to happen.

1 One stakeholder, who might be concerned about the values of forests besides
consumption of timber, is tourists visiting Moldova forests, including the Codru forest, for
sightseeing and recreational purposes. Theoretically, they should have strong opinion Pageg 18
against logging and deforestation, as this action and trend decreases their enjoyment of
forest environment and wellbeing obtained from visiting a forest. However, the number
of such eco-tourists in Moldova is insignificant for them to have any voice in terms of

management of forest resources and ecosystem services.

1 PAs, such as the oldest one the Codru Nature Reserve, and forest ecosystems, such as
the unigue Codru forest, should have additional non-use values related to their
historical, cultural, and environmental significance attached to them. Moldovan citizens,
eventhosewho do not wuse countryods forests in any
may be willing to support their conservation. In other words, they may have existence,
bequest, and altruistic values attached to forest ecosystems and biodiversity in them,
which adds to their sense of personal wellbeing. However, no one has ever considered
them and definitely not quantified them to be used in decision and policy making. So,
even if these values exist, and the degradation of forest ecosystems decrease the sense
of wellbeing of people having them, no one can refer to them in awareness-raising,

education, and conservation initiatives aimed to protect Moldovan forests.
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In relation to administration and management of PAs in Moldova, their staff can change
little in the existing situation. For instance, the Codru Nature Reserve administration
does a lot of important and hard work in conserving ecosystem services and biodiversity
in their PA, managing forest stand, regulating logging activities, planting new trees, and
S0 on. Its contribution to environmental education of its visitors is also worth to be noted
and appreciated. Unfortunately, with extensive corruption on the state level, weak
implementation of environmental legislation, difficult socio-economic situation in the rural
areas nearby, and insufficient human and financial resources, the PA administration
alone is not able to offer the necessary level of conservation of the Codru forest. It
needs more support from the local communities, state agencies, and other citizens to
monitor and deal with all the negative anthropogenic pressures on the forest ecosystem
it is designed to protect. However, this support is very challenging to obtain, if people do
not know and do not appreciate the overall importance and total economic value of the

Moldovan forests.

2.2. Solution-related Assumptions

The key assumptions related to the solution to mitigate or resolve the problem addressed

included the following:

T

Ruffor@ bmTiW @ BN

Even though Moldovan citizens, especially the ones living near the forests and
depending on them, do not know and do not prioritize indirect use and non-use values of
forest ecosystems and biodiversity in them, they may still attach these values. In fact,
when shown and explained in an easily understandable way how valuable forests are
for their wellbeing and welfare, people may increase their perceived value and
prioritization of their conservation and sustainable use. They may even demand proper
forest conservation policies and activities from the state and directly engage in these
activities. Therefore, it should be a meaningful and very valuable initiative to estimate
indirect use and non-use values of non-market environmental goods of Moldovan
forests and then integrate the resulting estimates into raising awareness campaigns,
educational initiatives, CBA, and proposals for land use plans and environmental

policies.

The wuniversal Al anguageodo that al |l tylpis
important but difficult to communicate consequences of deforestation and forest system
degradat i on obeingpespegallydnicase af eedulating and supporting forest

ecosystem services, through real but complex biophysical and biochemical relations.
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Similarly it is difficult to talk with people about benefits of healthy forest ecosystems to
them by using the same processes and scientific language. However, when such things
are Atranslatedo into the Al an giuheyaeedosigin money,
the first case and gaining in the second one. On the basis of this understanding they
become concerned, fearing to lose part of their welfare and willing to maximize the
benefits Atransl at edo actodly be wilimgety pay Poe the | e ma y
improvements in the quality and provisioning of ecosystem services, if they see and
understand the gains from them. People may also want to secure such improvements in
the future, and this is what they may be willing to pay for. This is what is known in
environmental economic theory as willingness to pay (WTP) for ecosystem services. In
addition, having the indirect use and non-use values of the non-market forest ecosystem
services fAmonetizedo all ows t BRAmant ose flaes, consi d
and policies, where they will give additional (and in many cases significant) weight to the
option of protection and sustainable management of forests versus the option of

unsustainable and uncontrolled logging and deforestation.

1 Appreciation of indirect use and non-use values of forest ecosystem services and
biodiversity conservation and clear understanding of their effects on social wellbeing
and welfare bring possibilities for better management of forests and PAs. They can even Page| 20

give rise to the establishment of collaborative governance of forest ecosystems together

with local communities. Furthermore, by promoting the importance and value of forest

ecosystems and biodiversity in them to people, PAs can set up visitor prices that people

are committed to pay, attract additional visitors, and in such way obtain financial

resources for better monitoring, management, and conservation activities. At the same

time, local communities can contribute to the development of rural and eco-tourism,

securing additional source of income to support themselves and improve their wellbeing.

The estimates of the value of forest ecosystem services and biodiversity can be used to

analyze different strategies to forest management and choose the ones that offer long-

term benefits to local communities, PA administration, the state, tourists, and the natural

environment with minimal costs need to implement them.

1 Certainly, estimating, demonstrating, and promoting economic values of forest
ecosystems and biodiversity wiln ot r emove the figripo of corrupg
such actions are likely to give concerned citizens and environmental organizations an
additional tool to be used in fighting against it and its harmful effects. This input can also

help them bring additional supporters and resources to their side and increase their
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chances of achieving the vision of protected and collaboratively and sustainably

managed forests in the country.

1 Having economic values of ecosystem services and biodiversity for one PA and/or
forest, such as the Codru Nature Reserve and the Codru forest, will allow the estimation
of approximate values of these non-market environmental goods in other forests in
Moldova. This can be an important input for improving conservation and management
practices in other PAs and forests, as well as for designing and implementing better

environmental policies on the national level.

These assumptions related to the problem of the degradation of the Codru forest and other
forest ecosystems in Moldova and biodiversity in them, as well as possible solution to it,
were considered and reviewed during all phases of the Codru Quest project to see how the
information and inputs obtained at each phase confirm or reject them. They were also useful

as a A c o mpyasteadk intadhieving the main goal and objectives of the project.

In terms of the additional problem of significant effort and costs required from a beginner
researcher to conduct economic valuation studies on ecosystem services and biodiversity
conservation, the assumption here was that by carefully documenting the experience of
conducting the Codru Quest study and then presenting it as a step-by-step guidebook will
help other researchers in their own studies. They will be able to follow the steps and
immediately see how each step was reflected in the Codru Quest study, thus using both
methodological description of the process and the Codru Quest examples to prepare a valid
and reliable economic valuation study that brings even more value to the domain of nature

research and conservation than the Codru Quest project did.
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Based on the problem addressed and assumptions about its causes and possible solutions,

the main goal of the Codru Quest project and its specific objectives were formulated. These

were then aligned with the timeframe, budget, and other available resources of the

implementing organization and project partners.

3.1. Main Goal

The main goal of the Codru Quest project was to estimate and present the indirect use and

non-use economic values of ecosystem services and biodiversity conservation in the Codru

Nature Reserve and the Codru forest in the Republic of Moldova. It was envisioned that

achievement of the goal would help to understand how Moldovan citizens perceive these

non-market environmental goods and how much they value environmental benefits coming

from the PA and the forest when they are better managed and expanded through

reforestation and biodiversity conservation activities (Figure 4).
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In turn, this understanding would help project stakeholders concerned about the problem

organize raising awareness and educational campaigns on the importance of forest
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ecosystem services and biodiversity in them. This should raise concern of other Moldovan

citizens and engaging them in nature conservation and lobbying for sustainable forest use.

Moreover, having informationonand under standing of peoplebs att

services and biodiversity conservation expressed in estimates of economic values of these

environmental goods should support the development of PAs, specifically the Codru Nature

Reserve, with better management plans and attracting of additional resources. Last but not

least, such output should influence the improvement of relevant environmental policies and

stimulate the implementation of collaborative reforestation and biodiversity conservation

activities in other Moldovan forests and PAs.

3.2. Key Objectives

To measure the progress towards the main goal of the project and ensure its achievement,

the following objectives were set:

1.

Ruffora@ b @ BN R

By 01.01.2017 200 Moldovan citizens have completed the Codru Quest survey,
received knowledge on the importance and value of the Codru Nature Reserve and the
Codru forest with its 2 targeted endangered species, small-flowered black hawthorn
(Crataegus pentagyna) and stag beetle (Lucanus cervus), and provided their economic
valuation data for ecosystem services and biodiversity conservation in the PA and
forest.

By 01.05.2017 the Codru Quest study report with the respondent s 6 e cvaluatiomi

data, estimated results, conclusions, and suggestions for stakeholders is openly
available on-line for other environmental organizations, individual researchers, research
institutions, PA administration, local communities, and policy makers to use for
environmental research, CBA, and nature conservation purposes in the Codru Nature

Reserve and the Codru forest.

By 01.09.2017 the knowledge, economic valuation results, conclusions, and
suggestions from the Codru Quest project are presented to the local communities, the
Codru Nature Reserve administration, Ministry of Environment, environmental
organizations, and other relevant stakeholders to be used by them in organizing raising
awareness and educational campaigns around the topic of the Codru Quest project,
improving management of the Codru forest ecosystem, and implementing collaborative

reforestation and biodiversity conservation activities.
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3.3. Achievement of the Goal and Objectives

In terms of the achievement of the main goal and objectives of the Codru Quest project,
these were fully accomplished resulting in the present Report. The deadlines of the
objectives do not entirely coincide with the dates they were achieved, as there were certain
constraints and challenges that impeded achievement of the objectives on time. The short-
term effects and long-term impacts from achieving the project goal and objectives are yet to

be seen, measured, and evaluated.

An additional goal of the Codru Quest project was to elaborate and publish a methodological
guidebook that describes the step-by-step process of conducting an economic valuation
study with choice modelling technique, where each step is illustrated by examples from the
Codru Quest study. It was envisioned that the guidebook would help other researchers, who
begin to use economic valuation methodology in their environmental studies, to prepare and
conduct these studies in an easier and time-and-cost-efficient way while achieving higher

validity of their results.

This additional goal was also achieved. It resulted ina s i d e A pof thedGodru Quest
project entitled AThe Co dimcludesQheecsntext anéettiresd ol 0 gy ¢
mentioned above. The Methodology also serves as a supplement to the present Report,

where the methodology used in the Codru Quest project is described in more details. Pageg 24
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The Codru Quest project used the stated preference (SP) methodology for economic

valuation of ecosystem services and biodiversity conservation in the Codru Nature Reserve

and the Codru forest. SP methodology is based on interviews and surveys asking

respondents for their willingness to pay (WTP) or willingness to accept compensation (WTA)

in relation to an environmental good or offering them to choose different scenarios of

provi sioning the good, where the resgwiAdmnt sé cl
the project, the focus of economic valuation was on the indirect use and non-use values of

ecosystem services and biodiversity conservation. This was the reason for choosing

specifically SP methodology, as it is the only economic valuation approach able to elicit

nonise values and benefits of environmental goods (Pearce et al., 2006).

4.1. Choice Modelling Technique

Within the diversity of techniques in SP methodology, the choice modelling (CM) technique

was applied to the surveying and data analysis process in the Codru Quest. CM technique

represents a family of survey-based methods for modelling p e o p |peeférences for Pageg 25
environmental goods that are described in terms of their attributes (specific characteristics)

and of the levels (changes in these characteristics) that these take. Survey respondents are

presented with alternative scenarios of provisioning the target environmental good,
differentiated by their attributes and levels, and then are asked to rank alternative scenarios,

rate them, or choose their most preferred ones. By including price or cost as one of the

attributes, WTPorWTAcan be el icited fr om (Redree, 2006)sipthen dent s 6
Codru Quest, it was important to understand how Moldovan citizens value the benefits of the

Codru Nature Reserve and the Codru forest as a whole, as well as what is their attitude to

and valuation of specific attributes of this environmental good, such as expansion of the

territory, conservation of plants and insects, and presence / abundance of the two symbolic

endangered species: small-flowered black hawthorn (Crataegus pentagyna) and stag beetle

(Lucanus cervus). CM technique was considered as the best fit for this kind of study.

Within the family of CM methods, the choice experiments (CE) method was chosen for
eliciting WTP values for ecosystem services and biodiversity conservation in the Codru
Quest project. In a CE study, respondents are requested to choose their most preferred

alternative scenarios from a series of choice sets, where these scenarios differ in terms of
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attributes and their l evel s. A baseline -scenar |
nothingd situation, i s also included in each chc
utility maximization and economic demand theory (Pearce, 2006). In the Codru Quest the
choice of the CE method was justified not only for its clear consistency with the economic
theory, but also because it is most suitable for estimating the values of non-market
attributes, such as biodiversity of flora and fauna in the Codru Nature Reserve and the
Codru forest and conservation of the targeted endangered species, Crataegus pentagyna
and Lucanus cervus. Detailed explanation of the choice of the CE method in the Codru
Quest project is descei RGedrunQukstpubMet badiobogift

4.2. Research Process

The Codru Quest research process was organized into 3 key phases designed on the basis
of literature review and previous knowledge on conducting economic valuation studies.

These phases were:
I.  Pilot survey and preliminary data analysis.
Il. Full-scale survey and complete data analysis.

Ill. Preparation of results and their presentation to stakeholders.

Phase | was about calculating the target population sample to approach with the Codru Page| 26
Quest survey, deciding on the exact surveying methods to be used on getting information
from the calculated sample of respondents, deciding and testing the CE survey, analyzing
first respondent sdé feedback and preliminary dat

inputs for next steps. Phase Il included such activities, as improving the CE survey on the
basis of feedback received and lessons learnt from preliminary data analysis, determining
the full population sample, releasing the improved CE survey, collecting and analyzing data
from it, and coming up with immediate conclusions regarding WTP estimates. Finally, Phase
Il contributed to the Codru Quest research process with testing the final results on validity,
aggregating them to the target population of the project, elaborating final conclusions on the
entire research work and its results, and preparing the present Report. In the Report, only
the outputs and conclusions of Phases Il and Ill are presented, as the purpose of Phase |
was only designing and testing the CE survey on a very small sample size, which is not
representative of the target population, making its preliminary results non-valid and irrelevant

to be reported.
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4.3. Target Population Sampling

With regard to the target population chosen in the Codru Quest, it consisted of direct users
of the Codru Nature Reserve and the Codru forest. They included Moldovan citizens aged
18+ from urban and rural areas living close to the Codru Nature Reserve and the Codru
forest and/or having easy access to it. The sample of respondents for surveying was
narrowed down to the residents of the capital city Chisinau and 9 villages located in close
proximity to the Codru Nature Reserve and the Codru forest: Lozova, Stejareni, Capriana,
Micleuseni, Huzun (Straseni region); Horodca, Bursuc, Dragusenii Noi (Hincesti region), and
Condrita (Municipality of Chisinau region) (Figure 5). In the first phase of the study only
residents of Chisinau were surveyed to save the costs and efforts. However, in the second

phase all the targeted locations were included in the surveying process.
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Figure 5. Locations of 9 villages around the Codru Nature Reserve targeted in the Codru Quest

project. Source: Adapted from ViaMichelin, 2017.

The target population sample size was calculated by simple random sampling, which
resulted in 384 respondents. However, only 100 respondents were surveyed in Phase | and
201 in Phase Il. This relatively small sample size approached was affected by the time and

budget constraints of the Codru Quest project. It was compensated to a certain extent by
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eliciting additional relevant information about their WTP and attitudes towards the target

environmental good from each respondent.

The final sample size of 201 respondents was split into two groups: 100 residents of the city
Chisinau and 101 residents from 9 villages near the Codru forest listed above. The selection
of the respondents from the city was straightforward, as only 100 people (0.02% of the total
population of 492 894 residents) could be surveyed within the time and budget constraints.
The selection of the respondents from the target rural area was done through proportional
calculations. Firstly, the information on the population in each of the 9 target villages was
obtained from the National Bureau of Statistics of Moldova (2017). The population of each
village was then compared to the total population of all 9 villages. The percentage share of
the population of that village in the total population of the target rural area represented the
number of respondents surveyed in that village (Magenta Consulting, 2017) (Table 1).

Table 1. Sampling of target population from 9 target villages in the Codru Quest study.
Village Region Number of Percentage share = Number of target

population, pers. of population, % respondents, pers.

Lozova StrtHeni 5934 38 38
CbtprianalStrtHeni 2 362 15 15
Mi cl euHe|Str £ Heni 2038 13 13
DrtguHen H”  nceHti 1913 12 12
Bursuc Nisporeni 1 306 8 8
Condri "Ha/Mun. Chi 658 4 4
Stejtren|StrtHeni 647 4 4
Horodca H”  nceHti 346 2 2
Huzun St r t'Heni 296 2 2
TOTAL 15 500 100 100

Source: Adapted from Magenta Consulting, 2017.

4. 4. Valuation Scenario and Choice Sets

In relation to the valuation scenario and choice sets offered to the respondents from the
target population sample through the CE survey, these were created on the basis of the
current situation in the Codru Nature Reserve and the Codru forest and the problem

addressed by the project. In the valuation scenario the respondents read about the status
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guo / baseline scenario with the present area of the PA, some statistical information about
the biodiversity of flora and fauna in it, and presence of endangered species on the example
of small-flowered black hawthorn and stag beetle. Then the hypothetical scenarios were
presented to the respondents. These described possible improvements in ecosystem
services and biodiversity conservation in the Codru Nature Reserve and the Codru forest
due to the implementation of a hypothetical development plan to be prepared and
implemented by the Ministry of Environment of Moldova, Moldsilva, and the Codru Nature
Reserve administration on the basis of the resp:¢
hypothetical plan envisions enlargement of the PA territory through possible annexing of
additional forest areas near the Capriana village, as well as through reforestation and other

nature conservation activities.

The target environmental good, which is the ecosystem services and biodiversity
conservation in the Codru Nature Reserve and the Codru forest, was represented in the
valuation scenario and choice sets through 5 attributes. These were:

1. Total territory of the Codru Nature Reserve;
2. Number of species of plants conserved,;
3.  Number of species of insects conserved,;
Pagel 29
4. Presence of symbolic species: small-flowered black hawthorn and stag beetle;
5. Price to visit the Codru Nature Reserve and the Codru forest.
The first 4 attributes had 3 levels of possible changes to their provision and quality, while the

last one, the payment vehicle, had 5 levels (Table 2).

Table 2. Attributes and their levels of the target environmental good in the Codru Quest project.

#  Attribute Number of Levels = Values of Levels
1 | Total territory of the Codru Nature Reserve, ha 3 5175; 5300; 5425
2 | Number of species of plants conserved 3 1000; 1050; 1100
3 | Number of species of insects conserved 3 8000; 8500; 9000
4 | Presence of symbolic species: small-flowered black | 3 2,4;6

hawthorn and stag beetle (representatives observed
during a visit)

5 | Price to visit the Codru Nature Reserve and the 5 0; 30; 60; 90; 120
Codru forest, MDL
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The attributes and their levels were determined through different activities, which included:
1  Several expeditions to the Codru Nature Reserve and the Codru forest;
1 Research at the Museum of Nature located in the Codru Nature Reserve;

1 Workshops and discussions with the first respondents during and after the expeditions
to the Codru forest;

1 Consultations with the professional guide working in the PA.

One of the attributes, the last one, was the representation of the economic measure of
wellbeing. For this measure WTP was preferred over WTA. This choice was made based on

a number of reasons related to:

1 Property rights: The respondents were assumed to feel the right to the status quo of the
target environmental good, but not to its improvements. So, WTP was selected as a
measure for them to secure gain in quality and provisioning of the good. WTA would
have been more appropriate if the economic valuation was about decreasing the quality
and provisioning of ecosystem services and biodiversity conservation; and in such case

it would have been very high.

T I'ncome effect: With WTP it could be seela)agepﬁ)v\
related to their income constraints, thus producing more realistic economic values. If
WTA would have been chosen, then it would not have been constrained by income and
would have been unrealistically larger than WTP.

1  Substitution effect: It was assumed that the Codru Nature Reserve and the Codru forest
are perceived by Moldovan citizens as culturally and historically symbolic, unique, and
practically irreplaceable as a forest ecosystem with its biodiversity. So, if the valuation
scenario had been about decrease in their quality, and WTA would have been chosen, it
is likely that the respondents would have demanded extremely high levels of
compensation to tolerate such possible negative outcome. Therefore improvements in
ecosystem services and biodiversity conservation in the Codru Nature Reserve and the
Codru forest and WTP to secure them were selected as more appropriate to such

environmental good.

The representation WTP in the CE survey was the payment vehicle, which was selected to
be the hypothetical price that is charged for visiting the Codru Nature Reserve and the Codru
forest. The respondents were informed in the survey that the funds collected through it would

finance the proposed plan, leading to improvements in the quality and provisioning of the
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MEGA

target environmental good. Visitor price was chosen over the income tax increase and
voluntary payments as being the most credible and realistic choice of payment vehicle and

representation of the wellbeing measure of them all.

The attributes, their levels, and the payment vehicle represented by visitor price were
combined into 6 choice sets with 3 alternative scenarios each (the first one was always

status quo) by using fractional factorial design and statistical software (Table 3).

The choice sets were represented in the CE survey through graphical illustrations that
reflected the differences between levels of attributes in alternative scenarios (Figure 6). This
allowed the respondents to visualize these differences, compare gains that each alternative
scenario hypothetically brings in each attribute, and possibly express their preferences better
and cl oser to their Atrued WTP for changes in

environmental good.

Page 31

Figure 6. Example of a choice set from the CE survey of the Codru Quest with status quo and two
alternative scenarios, each with changing attribute levels. Source: MEGA, 2017c.
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