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Abstract: The high dependency on forest resources and the fact that forests play an important role
in the lives of people in poorer rural areas are well known forest characteristics. This depicts a
deep connection between people and nature. For the rural communities, forest ecosystems display
another important role, namely in alleviating poverty through stable provisions of vital functions
and livelihoods. The present study aims to identify what influences the current level of the local
communities of the Republic of Moldova’s dependence on forests, who still face poverty-related
challenges, and how ecosystem services provided by forests are perceived by the rural population.
After six years since the last forest dependency research, this time the level of dependence is investi-
gated using the same methodology, but through improved socio-economic conditions. Although the
consumption of non-timber forest products decreased, the pressure on forest resources remained at
the same level due to the high dependence of communities on firewood. The highest dependency
was found in low-income households, manifested by their necessity to spend an average share of
18.8% from their total income on firewood due to their restricted access to forest resources. Since
most Moldovans rely more heavily on subsistence-oriented forest products such as fuelwood, forest
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1. Introduction

Forests play an important role in the lives of rural populations through the supply of
crucial provisioning, regulating, supporting, and cultural services [1]. There are multiple
reasons why natural resource management policies should consider what forest ecosystems
offer to local communities, and how this makes a significant impact on strategy and
policy development [2,3]. By meeting needs or providing a potential source of income
from the use of forest resources, forest ecosystems can make a significant contribution

to poverty alleviation [4,5]. Specifically, forest management policies should be targeted
to meet subsistence needs and encourage those who are able to increase their income
through forestry activities [6] or who directly depend on access to the forest resource for
basic needs [7]. However, unsustainable forest practices often tend to work against the
This article is an open access article  iNterests of the poor [8,9], sometimes resulting in transfers that favor the richest [6,10].
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change local practices and threaten social outcomes, thus posing risks which may render
conservation efforts ineffective [14]. The concept of Ecosystem Services (ES) [15] is based on
the interdependence between natural and human well-being [16,17], and for this to be true,
local people should be the primary stakeholders in designing forest resource management
policies while their lives remain connected with forests [18,19]. The interaction that takes
place between local communities and forest ecosystems requires a thorough analysis that
considers all hidden facets [20], and for the needs of forest-dependent communities to be
met in a sustainable way this must be the primary focus of forest management [18,21].

To some extent, all people are dependent on the forest, which combines both histor-
ical and modern values defined as human—forest relationships [22], with some groups
being more dependent on this resource from the perspective of meeting basic human
needs [3]. Forests have significant potential to improve living conditions, especially for
rural people [4,23]. This has also been demonstrated by the Poverty Environment Net-
work’s (PEN) project, one of the largest quantitative research projects on forests and rural
livelihoods. The project was coordinated by the Centre for International Forestry Research
(CIFOR) and employed a method that involved quantitative surveys of community mem-
bers in rural areas regarding their households’ wealth and sources of income for families.
In addition to providing opportunities for global comparisons, this unique method yielded
results that demonstrated two central elements in all the cases investigated: (1) wealth-
ier (higher-income) rural households use higher amounts of forest products [10,24] and
(2) poorer households are more dependent on forest resources through their higher share
of total household income [2,24]. This proves how important forests are for rural incomes
and how dependent rural households can be on the resources (sometimes at subsistence
level) provided by forest ecosystems, although these resources may differ from one country
or region to another. The information included in the PEN project describes the current
situation and demonstrates not only the role of forest and environmental resources for
rural households, but also how important it is to produce tools that can help design appro-
priate policies prioritizing forests’ contribution toward satisfying people’s essential needs
as well as ensuring these resources are continuously generated by sustainably managed
ecosystems [25].

Most of the PEN project research has been conducted in poor and developing tropical
and subtropical countries located in Latin America, Asia, and Sub-Saharan Africa [2], where
forest management is often poorly carried out or non-existent [26]; for these areas, the role of
forest products in the lives of rural households is continuously changing as their standard
of living increases. The method designed by CIFOR has also been replicated without
significant methodological changes in the EU-funded regional European Neighborhood
and Partnership Instrument East Countries Forest Law Enforcement and Governance II
(ENPI FLEG II) program that involved seven countries (Armenia, Azerbaijan, Belarus,
Georgia, Moldova, Ukraine, and Russia). Analysis in the former Soviet space [25] has
shown that income from forest resources has a significant share in the total income of the
poor, thus expressing their dependence on the forest, and at the same time, that the richest
have higher incomes from the use of forest ecosystems. The majority of communities
signal that forest products are becoming less available by pointing towards the continuous
decline in provisional services generated by forest ecosystems, with the main drivers of
this being over-harvesting, illegal logging, and climate change [25]. Similar to PEN studies
in tropical and subtropical countries [2], the study in the ex-soviet space illustrates how
important forest resources are to rural households and highlights the main principles
that can be used for developing appropriate policies that should consider the needs of
rural communities [25]. Increasing total population income and alleviating poverty will
not reduce pressure on natural resources; likewise, limiting access to natural resources
through exclusively conservationist policies will only jeopardize the living standards of
poorer households.

The human-forest relationships in the poorly forested Moldova, combining historical
and recent aspects, should be regarded in the context of its rapidly changing socio-economic
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developments. Almost six years after the first forest dependency analysis conducted in
Moldova based on the CIFOR methodology [27], under FLEG project phase II, the present
study aims to identify, based on the same methodology, how important forest ES can
be for rural communities and how much the role of forests is currently influenced by
various factors.

2. National Context

The forest-related legislation in Moldova is not as imperfect compared as how it is
perceived [28,29], but rather its implementation raises questions over forest conditions and
planned management [30,31]. Forests” quantitative indicators are generally characterized
by low values, with a per capita total standing wood volume of 11.3 m® and a per capita
harvested wood volume of nearly 0.16 m?/year [32]. Revenues from the forestry activity
within the Agency Moldsilva (Moldsilva)—which is the central authority for the forest
and hunting state policy [33] and the umbrella coordinator of a network of state forest
management entities [34]—come mainly from wood/timber harvesting [32,35] through a
self-financing mechanism introduced since 1998 which is considered to induce an increased
pressure on existing forests [31,36].

Non-timber forest products (NTFPs) harvested by Moldsilva’s network of state forest
entities are insignificant and vary depending on environmental factors and market de-
mands [37], while their annual trade activity provides an average cash income of only 2-4%
from the total turnover which relies on wood sales [38]. Moldsilva’s NTFPs production is
not well developed economically (new markets and obsolete processing) nor ecologically
(species diversification and innovation) and lies mainly with culinary nut-fruit species. On
the one hand, this low-income value from the valorization of NFIPs is influenced by two
linked factors, an increased land degradation and a superfluous transfer/change of land
use categories, so currently there are only 289.2 ha of croplands under cultivation of various
fruit-bearing forest species [39]. On the other hand, the lack of specialization (i.e., specialist
units for collection and processing of the raw material) and an insufficient investment
mechanism along with a low interest in promoting NTFPs are the main obstacles of this
important sub-sectoral development [34,40].

The inefficiency of the current use practices of lands intended for forest fruit/berry
production along with the lack of specialized personnel and unclear long-term financial
perspectives or trade marketing vision [40] will most likely not bring any encouraging
change in the near future. The trend in NTFPs production and processing will remain within
the same figures as it is now [41], thus supporting the assumption that both production
and commercialization revenues will not increase considerably. Moldsilva states that to
improve the NTFPs sector and make real progress toward novel processing and marketing,
it is necessary to develop a proper regulatory framework that will enable more effective
management approaches including carrying out marketing research, build up the capacity
of existing administrative structures, increase personnel training, and create more favorable
conditions for investments into both infrastructure and technology [41]. This means that
an analysis of the real potential of domestic forestlands for developing the NTFPs sector
based on ecological and sustainable principles is urgently needed.

In areas outside Moldsilva’s formal influence, such as publicly owned lands of
administrative-territorial units (ATUs) or the 13.6% of total forestland and privately owned
forests or 0.7% of total forestland [42], forest management remains rather inadequate for
supporting sustainable ecosystem development as most of them do not even have forest
management plans (FMPs) that are mandatory or such plans are outdated [43]. Moldova’s
forests are still facing the problem of illegal logging, and its main causes are driven by
a high level of poverty associated with a high and continuously increasing price of fire-
wood, from 340 MDL/m? (18.6 USD) in 2010 to 530 MDL/m? (26.7 USD) in 2016, which
is hardly affordable for the rural population [32]. Moldova faces an unsatisfied demand
for firewood and inefficient or even a lack of guarding efforts, and randomized control
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activities undertaken by forest or environmental institutions still reveal impressive volumes
of uncountable wood.

According to an FLEG analysis, the forest ecosystems most affected by illegalities were
those managed by the ATUs [44]. Although for the period 2009-2014 nearly 5 million MDL
(0.3 million USD) was recovered through fines for the damage caused by illegal logging, the
annual damage to the state budget was about 45.5 million MDL (2.9 million USD) [45], while
the damage to ES was estimated at much higher figures reaching about 8.8 million USD [46].
Another FLEG analytical study conducted in 2010/2011 in cooperation with Moldsilva
estimated an annual wood consumption in households at 1273.7 thousand m3 [47], of
which the firewood and associated agricultural biomass constituted the most of it—1036.5
thousand m>. At the same time, the National Bureau of Statistics (NBS) provides another
figure for firewood consumption for 2015-2016—2405.7 thousand m?, with an average
consumption of 3.6 m® per households in rural areas [48]. Such differences in data primarily
caused by the different methodologies applied make this social need for firewood (or
energetic wood) difficult to assess.

In terms of socio-economic development and living standards in rural Moldova, a
positive aspect is the downward trend in the absolute poverty rate, from 39.5% in 2014 to
35.3% in 2020 [49]. The total average monthly disposable income per person increased from
1477.2 MDL (94.1 USD) in 2014 (Figure 1), which did not cover the subsistence minimum,
to 2702.3 MDL (156.7 USD) in 2020, which exceeds this minimum by 699.5 MDL (40.6 USD;
NBS, 2021). According to the same NBS sources, the subsistence minimum is the minimum
volume of products and services necessary to meet basic needs that ensures the maintenance
of health and sustains human vitality.

3000

2500

2014 2015 2016 2017 2018 2019 2020

Years

Total income  ==gmm=Subsistence minimum

Figure 1. The monthly average value of the total income and the subsistence minimum per person in
the rural area of the Republic of Moldova [49].

Of the total disposable income of the rural population, wages have the largest share,
reaching 40.5% in 2020, compared to only 30.6% in 2014 (Figure 2) [49]. The increase in
the contribution of wages to total income has also been influenced by the increase in the
average gross monthly wage. For the three districts of the selected communities under this
study, the wage increased from 3353.0 MDL (213.6 USD) in 2014 to 6281.6 MDL (364.3 USD)
in 2020. The share of remittances in total income decreased from 24.8% in 2014 to 16.1% in
2020, while the share of social benefits (such as pensions, child allowances, social aid, etc.)
in total income increased from 17% in 2014 to 20.7% in 2020 [49]. The size of the average
retirement account for old-age people has been continuously increasing and amounted
for the districts of sampled communities to 943.97 MDL (60.1 USD) in 2014, reaching
1591.02 MDL (92.3 USD) in 2020 [49].
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Figure 2. Sources of income of the rural population in the Republic of Moldova [49].

Non-agricultural activity [49] made an approximately equal contribution to total
income during the reference period (2014-2020), while individual agricultural activity
(mainly crop cultivation and livestock sector) declined, accounting for only 15.2% of total
income of the rural population compared to 18.2% in 2014.

For Moldova, the term ‘household’ is of a sheer historic and cultural significance. With
most of its population living in rural areas, Moldova’s countryside is also a generator of
various livelihood products for the whole population. In addition, many households are in
urban areas (within so called municipalities” property), but they are not purely cities, so
they share almost similar socio-economic (and forest dependency) features as households
outside of a city’s influence. The number of households registered in 2014 according to
the latest population and housing census was 959 thousand [50], with an average size of
2.9 persons.

3. Study Area and Data

To conduct comparative assessments, in this study, we considered the same three
communities subject to the 2014 survey [27] that were selected to best reflect the acuteness
and sensitivity of forest dependency, also including the traditional occupations of the local
people (Figure 3):

1. Alexandru cel Bun village, which is part of the Volovita commune (a collection of two
villages) in the Soroca district, also part of the Nistru river basin and of an Emerald
site in the Northern region (a forest-steppe landscape type);

2. Cioresti village, which is part of the Cioresti commune (a collection of two villages) in
the Nisporeni district (central region or central hilly plateau, part of the most forested
area in the country);

3. Borceag village, a locality in the Cahul district of the Southern region (part of a steppe
landscape with scattered forest vegetation).

The selection of these localities was based on eco-geographical representativeness [27]
and according to the three distinct regions of the country—North, Centre, and South,
where forest distribution per each region is 26%, 58%, and 16% respectively [42]. The
proximity to forests as a criterion affecting accessibility for an individual or community to
be forest dependent was taken into consideration to better understand the relationships on
an occupied (inhabited) versus unoccupied forest area [27]. More specifically, Alexandru
cel Bun village is located close to riverbank forests composed of pedunculate oak; Cioresti
village is in the heart of ecosystems with old-growth forests of pedunculate and sessile oaks;
and Borceag village is part of a silvopastoral landscape with pedunculate and downy oaks
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as main species in the scattered forests. All the mentioned oak-type stands/habitats are
extremely valuable forest ecosystems [35], also given the recent trend in the country’s forest
management where areas covered with native oaks almost match the areas covered with
introduced/exotic (but close to naturalized) acacia species dominated by black locust [36].
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Figure 3. Eco-geographical position of the three selected localities considered for this study
(1—Alexandru cel Bun, 2—Cioresti, 3—Borceag).

With regard to land use, the main occupation in all three villages is agriculture. The
majority of land is in use by so-called peasant households. These are individual enterprises,
based on private ownership of the agricultural land and other assets, supported by the
personal labor of family members (who are members of the peasant household), that
aim at obtaining agricultural products and handle their primary processing and market
mainly their own agricultural products [51]. Concerning animal husbandry and grazing,
many rural households engage in collective privately-led farming on public pastures (often
grazing in forests, which is illegal), but the poor can be limited in accessing forage.

The village of Alexandru cel Bun, part of the Volovita commune, covers an area of
0.86 km? with a perimeter of 5.05 km, located 7 km away from Soroca town (a district
capital city) in northeastern Moldova. According to official statistics [42], agricultural land
has the largest share (57.7%) in the commune territory; only 1% of this land is in active
use by private individuals (households with their own gardens). The rest of the area is
processed by peasant households and a limited liability company (LLC), which process
their own land and land leased from individuals. Forest land occupies only 5.2% (79.23 ha)
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of the commune’s territory. There are two important forest bodies in the proximity of the
village: 657.45 ha and 557.73 ha, both owned and managed by the state forest enterprise
Soroca under Moldsilva.

The village of Cioresti, part of the cognominal commune, covers an area of 2.99 km?
with a perimeter of 12.05 km, located 20 km away from Nisporeni town (a district capital
city) in the central hilly (forest) plateau of the country. The commune has a considerable
area of forest land (38.7%) surrounding it, while the share of agricultural land is 46.5% [42].
Nearly 20% of agricultural land is used for work by individuals in their own gardens,
and there is almost no private land offered for rent. The remaining agricultural land is in
use by peasant households and by an LLC. The commune leaves an impression that it is
surrounded by hilly forests, and from an ecological point of view, these forests are part of
the typical natural forest ecosystems of central Moldova (a historical region called “Codri”,
meaning “forests”).

Borceag village is a community in Cahul district (southern Moldova) covering an
area of 2.28 km? with a perimeter of 12.48 km, located 28 km away from Cahul town
(district city). Compared to the other two localities included in the study;, it has the highest
percentage of land used for agriculture (60.5%), of which only 4.9% comprises gardens
managed by individuals [42]. Nearly 75.6 % of agricultural land is leased to several LLCs,
while the rest of the 24.4% is managed by 184 peasant households that own their agricultural
land. The village has its own communal forests (circa 45 ha, on which 35 ha are sporadic
forest plantations and 10 ha are shelterbelts). All community-owned forest vegetation is
mainly composed of shrubby and tree species, mostly planted acacias. Nearly 14% of the
land is state owned forest land managed by the state forest enterprise “Silva-Sud” under
Moldsilva [42].

Moldova’s forest sector is dominated by state public ownership (81%) which is man-
aged by Moldsilva and its network of forest entities. Members of all three sampled localities
have access to Moldsilva’s forestlands, and they either participate in various forest-related
activities (such as planting or harvesting) or gain other benefits (such as berry /fruit/herb
collection, recreation, hunting, etc.). Moldsilva’s lands have mandatory FMPs based on sus-
tainable principles, and these documents are updated on a 10-year period basis [35]. Forest
vegetation outside Moldsilva, mainly owned and managed by local communities, is in
worse condition and existing FMPs are insufficiently enforced or not enforced at all (though
Moldsilva’s entities are cooperating with communities on forest management planning).

4. Materials and Methods

People’s dependence on forests is directly linked to household subsistence needs, pri-
marily livelihood-oriented strategies such as providing firewood, timber, NTEPs, jobs, and
ES [22]. In Moldova, with limited forest areas but of great traditional significance, all forest
ecosystems provide a range of benefits to local communities, and their values significantly
exceed official figures of what the actual provisions forests display [52]. To assess this
dependence on the forest in the three selected localities, two types of questionnaires were
developed und used: (i) a standard quantitative analysis questionnaire (questionnaire 1) for
assessing the income of each individual household surveyed (Table 1), and (ii) a technical
questionnaire (questionnaire 2) for more rather qualitative data (Table 2).

A similar research approach has been addressed in several other studies undertaken in
Eastern Europe, Southern Caucasus, and Russia. The questionnaires we used were jointly
adapted for these regions based on specific elements provided by the World Bank Living
Standards Measurement Survey and CIFOR PEN [25]. The main purpose of this survey was
to assess the contribution of forest and environmental resources to the total income of rural
households. According to the PEN guidelines [53], a total income is defined as the sum of
forest and non-forest income minus the costs of purchased inputs, which also emphasizes
that households’ subsistence extraction and production (meaning in addition to extraction
or production that generates cash income) should be included in total income too.
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Table 1. Sections and content of the household questionnaire 1 (based on [54]).

Sections Title Content
.. . Relationship to head of household, gender, age in years,
Basic information on . . .
1A years of education, main and secondary occupation of
household members
members > 16 years
1B Idenfclflcatlon of the Which household member was interviewed
main respondent
2A Fixed assets (land) Area of land controlled or used by the household
2B Other hoalzil‘:sold fixed Other fixed assets of the household, their quantity and age
Distance from the forest, planting of forest trees on own
Forest resource base and ‘
3 ) . farmland and purpose, perception of ES (respondents
environmental services :
were asked to give a score from 1 to 3)
Forest and . .
4A . . Quantities of forest and environmental products
environmental income
4B Firwood consumption Quantity of firewood consumed
5A Income from agriculture Quantities of agricultural products
5B Costs in farming Costs of agricultural production
6A leestpck and their Keeping, consumption, and sale of livestock
income
6B Income from animal Quantities of products of animal origin
products
Costs in animal Quantities and value of inputs used in
6C . -
husbandry livestock production
. Total income from wages and salaries for each household
7 Income from salaries . .
member, including seasonal work
8 Business income Total income from own business
9 Other income Amount received during the last year for each source

of income

Table 2. Sections and content of the additional questionnaire 2 for representative persons (based

on [54]).
Sections Title Content
For each product category, respondents were asked: the most
. important products for the livelihood of the rural community,
Most important . 1 . .
1 changes in availability and their causes, suggestions for
product . . . s
actions to increase their availability (respondents were asked
to give a score from 1 to 3)
The months in which the most important forest or
2 Seasonal calendar environmental products are harvested, and which are the
most important seasons for agricultural activities
Number of roads, access to electricity, gas and water, distance
Infrastructure and . 5 .
3 of villages from markets, other benefits received related to
markets .
forest services
4 Wages Regular wages for men/women in good times/hard times
5 Prices Local prices for products in the village

An interview method using questionnaire 1 was applied—one questionnaire per one
household (one to one system). Interviews lasted anywhere from 30 to 40 min, but usually
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not more than one hour. The period of interviewing through questionnaires took place in
August and September of 2020.

Households where interviews occurred were selected using the three-household
sampling design. After interviewing the respondent from the first household located
at the entrance to the locality, the third household in order was to be approached. If
members of the household refused to respond, the one in the immediate vicinity was
approached. Members of 50 households were interviewed in each village, resulting in a
total of 150 interviews. Besides the standard questionnaire, for 10 representative persons
in each village who occupy higher social or technical positions, questionnaire 2 was used
(Table 2) to collect qualitative data on the most important livelihood products as well as
more information on infrastructure, markets, and prices of products. For this, three persons
who more adequately knew the general situation in each village were approached: town
hall employee, social worker, and forester. After interviewing these persons, they were
asked to give contacts of other people who possessed adequate knowledge pertaining to
the situation in that village.

During data collection of the previous 2014 interview analysis [27], the authors en-
countered a problem, the so-called ‘survey refusal’, whereby respondents were rather
reluctant to answer section 2B of questionnaire 1, i.e., questions regarding the goods owned
by household members and the value of these products. In this study, the monetary part
was avoided, so only questions regarding the presence of the main groups of goods (such
as car, tractor, motorcycle, TV, refrigerator, washing machine, oven, computer, stove, bed,
cupboard, table, etc.) along with their quantity and age were applied. The current value of
the goods was then estimated based on a grid which contained indicative prices for each
type of product for 1, 5, 10, 15, and 20 years of age. Thus, most members of the households
interviewed responded to this section.

All data collected from offered questionnaires were then entered into an MS Office
EXCEL database. With the help of questionnaire 2, based on the answers of the total
of 30 respondents (i.e., information concerning the prices of agricultural, livestock, and
forestry products present in each village), a table with average reference prices for each type
of products was produced. Using this table, data on quantities of products in all categories
were converted into monetary value, and by subtracting the costs for their production
(reported by the respondents), a value of income per source of income was generated. To
identify the average monthly income per person, the total income earned per village was
divided by the number of adults in each village, excluding those still in education and not
contributing any income to their households. To assess the influence of income on forest
dependency, households were sorted by income level, with the series divided into five
equal parts. The first quintile comprises households in which members have the lowest
income, and the fifth those with the highest income.

The 2014 research [27] included both income and expenditure incurred by procuring
forest products in only one category, and that is the income for household members. In the
present study, the dependence of households on the forest was analyzed by considering
both collected and procured products. On the one hand, some villagers receive forest
products as social aid (either for free or against a symbolic reward) or collect them directly
from the forest (meaning they are allowed to have free access to the resource), which
they value themselves or consume in their own households—these are collected products.
On the other hand, firewood as a primary energy source is the main demanded forest
product villagers procure against a fee proscribed in the technical norms or other economic
documentation of the state forest entities subordinated to Moldsilva—these are called
procured products.

5. Results
5.1. The Role of Forest Ecosystem Services as Seen by Local People

From the total 150 questionnaires completed, two were excluded from the study due
to incomplete information provided by the respondents—one per each of the Cioresti and
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Borceag villages. The rest of the 148 questionnaires allowed us to continue processing data
and assess the income level of the studied households.

In questionnaire 1, respondents were asked whether household members had planted
forest trees on their own farmland in the last 5 years, and from a list containing several
possible purposes, they chose the three most important types of plantings. In addition
to these questions, to identify people’s perceptions of ES (provisioning, regulating, and
cultural), questions were asked about what household members consider a forest ecosystem
provides for them, how it helps, and why the forest is important to them. Of all the
respondents, only one person said that members of their household planted forest trees
on their own farmland. The main purpose of the planting was firewood for their own use,
which would increase the value of the land and allow children and grandchildren to own
these trees.

In terms of provisioning ES supply, members of the households surveyed consider
that the forest ecosystem primarily provides them with food (2.8 out of 3; they collect
mushrooms and berries), fresh water (2.7 out of 3; springs are the main source of drinking
water for their villages), and natural medicines (2.7; such as gathering medicinal plants,
usually meaning tea making or ingredients added to a meal). Less importance was given
to fuel—although they are dependent on wood resources (2.4 out of 3) to heat their homes,
people do not consider the ecosystem to provide them directly with firewood as they must
buy it from state forest entities. Local communities do not see the forest as a provider
of genetic and ornamental resources; thus, all the respondents scored these two with
1 out of 3.

Regulatory ES are highly appreciated by the surveyed population. It is generally
perceived that forests can help regulate/control water quality, stabilize climate and water
runoff, reduce natural disasters, combat erosion, enhance soil formation, improve natural
water purification, and reduce costs for water treatment. Cultural services are also consid-
ered important as forests allow access for recreation (2.9 out of 3), bearing a high aesthetic
value (2.8 out of 3) and being important for cultural heritage too (2.6 out of 3).

Questionnaire 2 helped us identify the most important products for the well-being
of the surveyed villagers. The respondents chose the main products from the follow-
ing categories: wood products, forest food, and other forest products. For the chosen
products, opinions were received on the availability of these resources, whether it has
increased /stayed or the same/decreased, and the magnitude of the factors influencing it,
rated on a scale of one to three. Of the wood products, firewood is considered the most
important. Although this resource brings virtually no income, but rather expenses, it is
seen by local people as an important factor conditioning their livelihood (all respondents
were unanimous on this point). Generally, wood availability is perceived to have been
decreasing over the last five years. Although people acquire the necessary quantity from
state forest units every year, they have a negative opinion toward forest managers, consid-
ering that forest exploitation is carried out without control. For example, in the village of
Cioresti, 8 out of 10 respondents indicated that the main reason for the reduced availability
of firewood is over-exploitation. This perception was countered by another respondent,
a retired former forester, who said that the amount of wood available for harvesting has
remained within the same limits from year to year and that all the harvested wood is meant
to supply the social demand for firewood.

Important products are also berries (as food from the forest) which, according to
respondents, have decreased in availability, the main cause being drought in recent
years (2.8 out of 3), then increased use due to over-harvesting by villagers (2.4 out of
3), and uncontrolled /unsustainable primitive harvesting practices resulting in damage to
plants/branches) (2.1 out of 3). Other important products are medicinal plants and water,
so their availability was described as being maintained at the same level—eventually, there
were no responses from the respondents that their availability had increased.

From the perspective of the locals, the most important factor to increase the use or the
income from the most demanded products was the facilitation of access to the forest and the
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provision of more rights to the users (2.8 out of 3). Another factor was better protection of
the forest by avoiding overuse (2.4 out of 3), due to the common negative perception of the
population toward forest managers. No one considered that better access to capital/credit
and equipment/technology for harvesting and processing would condition increased use
or income.

As for ecotourism development, after consultation with the mayor of the village of
Cioresti we discovered that the commune has implemented a project entitled “Prosperous
tourism means developed localities”, which helped launch a touristic route coined “Hanker
forest” (in Romanian “Dor de codru”).

5.2. Sources of Income

Our analysis shows that the largest contribution to total income of the villages’ sur-
veyed population is made by wages, including remuneration for unskilled labor (Figure 4),
with the highest percentage for the village of Cioresti.
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Figure 4. Annual sources of income and their share of total income.

The resulting average monthly income per person for the three villages is 2710.7 MDL
(157.2 USD), which is comparable with the value of the same indicator for the rural popu-
lation provided by the NBS for 2020. For the village of Alexandru cel Bun, the resulting
average monthly income per household is 2825.7 MDL (163.9 USD) and for the other
two villages this indicator is smaller, for Borceag at 2722.0 MDL (157.9 USD) and for
Cioresti—2584.5 MDL (149.9 USD).

Income from other sources is the category that has a significant share: 31% of the total
income of all interviewed households. In the other income category, retirements account for
48.2% (14.8% of total income) and remittances for 38% (11.7% of total income). Material aid
received from the government (child benefit, disability, and social assistance) contributes
to 8.3%. In the village of Borceag, respondents indicated that they also received 3 m? of
firewood as social aid every winter (11 households responded). Household members offer
their own agricultural land for rent, and as a reward they receive either cash or cereals (or
similar products), except in the village of Cioresti where such practices were not identified.
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5.3. Forest Products and Their Collection

Timber products are generally only accessible to people based on a commercial rela-
tionship with the forest managers. Only three cases were reported in the questionnaires
where household members collected insignificant quantities of twigs/branches without
paying for them, although most responded that this practice was not legal. In two other
cases, branches were offered as remuneration for seasonal work, and in the remaining
cases, branches were purchased. Most of the wood is purchased from state forest units or
received as social aid (in case of Borceag village for firewood).

The NTFPs are generally available to locals (compared with restricted accessibility
to timber resources), but only some (such as mushrooms, forest tree seeds, berries, and
partly medicinal plants) are actually collected from the forests or trees. Walnuts, (Juglans
regia), which have the highest total value (Table 3), are collected either from trees growing
within households or shelterbelts along roads. Almost 90% of the nuts (mainly walnuts)
are collected for sale, the rest are used as food for the locals” own consumption. Dogrose
fruits and other medicinal plants are mainly used for food (tea making and ingredients),
and are mostly harvested from agricultural land or from spontaneous flora around forest
edges, so all these have a low monetary value.

Table 3. Frequency and total value of forest products collected and procured.

Frequency Total Value
Category
Number % MDL (USD) %
Firewood, of 779,200
which 140 44.59 (45,193.6) 87.55
Collected 11 - 35,200 (2041.6) -
744,000
Procured 129 - (43,152.0) -
Branches, of
which 8 2.55 14,070 (816.1) 1.58
Collected 5 - 4950 (287.1) -
Procured 3 - 9100 (527.8) -
Nuts 37 11.78 79,375 (4603.8) 8.92
Mushrooms 41 13.06 10,340 (599.7) 1.16
Medicinal herbs 40 12.74 2475 (143.5) 0.28
Dogrose 35 11.15 1754 (101.7) 0.20
Forest fruits 9 2.87 1405 (81.5) 0.16
Seeds 4 1.27 1420 (82.4) 0.16
890,039
TOTAL 314 100 (51,622.3) 100

On the other hand, locals can directly cooperate with Moldsilva’s units by selling them
certain quantities of home-grown tree seeds, medicinal plants, strawberries, etc. Moldsilva
units welcome this relationship as they have the duty of harvesting NTFPs (fruit and
berries, medicinal plants, agricultural and animal products, bee honey, vine snails, fish, etc.)
which they must fulfil according to set plans, so they gladly buy various NTFPs from locals
or directly employ local people who are paid for harvesting these products from their own
forests or from other available lands.

Wood is a heavy burden on rural households and a large share of local people’s income
goes to purchasing their required wood resources (Figure 5). The most disadvantaged are
low-income households, with members spending 18.8% of their income on wood. Wealthier
households are less affected, with only 3.9% of their income allocated to the purchase of
firewood, although wood consumption is roughly the same for all social categories.
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Figure 5. Dependence on forest (collected plus procured products) and proportion of expenditure on
procured products (wood) in total income by income quintile (expenses on wood and forest products
value are associated with percent scale on the right).

The annual wood consumption in the surveyed households was estimated at 731 m3
with an average consumption per household of 5.2 m3, which is approximately the same
amount as in the 2014 report’s value of 718 m?. For Alexandru cel Bun village, the average
wood consumption per household was 4.8 m3; 20 respondents said that they used coal
(12.4 tons in total) in addition to firewood, two other households also used pellets, one
household used only natural gas for heating/cooking, while two respondents indicated
they used 4 and 2 m® for making barrels (for wine) or similar housing needs (though those
amounts of wood were purchased as firewood). For the Cioresti village with the highest
average of annual wood consumption of 6.2 m® per household, two households used only
branches to heat their houses, and only one household used exclusively natural gas. In
the Borceag village, the average of annual wood consumption was the lowest and was
estimated at 4.7 m3—the majority of households used firewood, one household used biochar
in addition to firewood, two used only natural gas, and one used only biomass briquettes.

As income increases, changes in the use of forest products follow (Figure 6), with
wealthier households using more products. The share of forest products actually harvested
and used is higher in middle-income households. However, the lower the household
income is, the higher the dependence on the forest turns out to be, which is explained
by the fact that forest resources constitute a significant share of the total income in the
surveyed households (Figure 5).

Analyzing age distribution among household members per each of the five income
quintiles, the average age of the household heads is the highest in the first quintile with
most (70%) of them over 60 years old, but it decreases toward the fifth quintile with an
average age of 52.7 years old.

The respondents avoided answers about money, but most of them were willing to
answer the questionnaire’s section about the fixed assets their households owned (except
for five respondents who refused to provide such information). The amounts of fixed
assets owned per household were divided into quintiles and based on the total household
wealth and the value of forest resources, the dependence on forest resources was assessed
according to household wealth. The results showed the value of forest resources used in
households with more modest wealth represents a higher share of total income (Figure 7),
compared to more affluent households where this share is lower.
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Figure 6. Share of collected products in total value of forest products (collected plus procured) by
income quintile.
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Figure 7. Forest dependence (products collected and products purchased) of households in sampled
villages by wealth quintile.

Regarding years of education, the average for the first quintile was 9.8 years with the
highest score of the household head (12.3 years) in the fifth quintile, those with a higher
income level. The average number of years of education was calculated for members
of each household who were no longer in education, these were placed in one of three
categories: (1) less than and including 9 years of education (22% of households), (2) more
than 9 years but less than and including 12 years (37% of households), and (3) more than
12 years (41% of households). As the number of years of education increased, the share of
the value of forest products used in total income decreased. In the first category the share
was 11.4%, and in the third category it was 7.4%.

In terms of distance from the forest, households located at distances of less than 2 km
have approximately the same share of forest products in total income (9.8% and 9.3%), and
they are more dependent on these resources than households located between 2 and 3 km
from the nearest forest (6.5% of total income).

6. Discussion

Forests provide an essential contribution to the incomes of both rural and urban
communities, and in many cases this contribution is not recorded in national statistics [4].
Moldova ranks among the poorest countries in Europe [55] where rural populations prevail
(58%) [56]. Authorities struggle to boost economic development (and even EU accession is
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on the political agenda), but there is currently no clear understanding of how forests may
help the poor reduce poverty or improve their economic conditions [36]. Whatever the
scale of forest management issues, Moldova’s scattered forest lands/bodies have always
been, without a doubt, the main salvation for the rural population for centuries, especially
in years of energy or economic crisis. The lack of trustworthy information about Moldovan
forests’ contribution to human wellbeing implies the need for a tool that could identify
the extent to which forests contribute to improving the living standards of its people,
especially in rural areas. To this end, the use of quantitative analysis questionnaires in
this assessment provides a potential source of data for designing policies in the forestry
sector, including inter-sectorial vision where social and economic (primarily energetic)
values dominate. The difficulty in applying these types of questionnaires to rural dwellers
is that the population is still reluctant to answer what income they actually have, which
raises certain questions by opening doors to other types of research. Despite this reluctance
to express themselves in monetary values, people were observed to be freer to say what
types of products they produce/harvest and in what quantities. The monetary value
of these products was then quantified based on the average price (identified using the
questionnaire 2) and the declared quantities. Although this conversion may be subject to
error, the share of different sources of income in total household income is comparable to
that provided by the official statistics [49]. However, the difference is observed in the share
of wages in total income, and in this study, this is explained by the fact that the bulk of the
values coming from non-agricultural activity was included in the wage activity. Thus, we
can state that the data are at least close to the real situation and can be used to describe the
household—forest relationship.

The results of the survey show that the largest share of rural households’ income comes
from wages, 22% higher than in the 2014 survey. Wage income is the main income in rural
areas elsewhere in the region, according to analyses in the former Soviet countries of the
South Caucasus (Armenia, Azerbaijan, and Georgia), Eastern Europe (Belarus and Ukraine),
and Russia [25]. The income from forest resources is rather low, but forest dependency is
more than just direct income from forests, and it seems to be important for both the poorer
population (which is, however, more dependent on forest resource) and the richer ones,
though for the latter it is an additional income [57-59]. This income is described as an
important one for the countries in the region, even though forest resources contribute with
only 4-8% to the total income, and 16% in Georgia alone [25].

6.1. Ecosystem Services from a Rural Perspective

In addition to traditional questions about the income that local household members
receive from forest resources [25], in our study, we used questions about people’s perception
of ES and whether they feel they can actually benefit from these forest services. This seems
to be crucial for both ordinary people and decision-making bodies (at both local and central
governments) as the continuation of the current unsustainable forest management along
with an ignored critical investment in ES will likely cause long-term economic loses [60].

All the values associated with ES result from people’s daily interactions with the
environment they live in, so people perceive the environment primarily based on the
socio-cultural setting [20]. In our study, we assumed that the general appreciation and
enjoyment of ES provided by forests among the members of rural households was rather
high, at least at the level of the traditional human-—nature connection. People’s reliance on
forest provisioning services for their livelihoods is rather well captured, especially in lower
wealth groups [61]. In our study, people directly indicated that other types of services are
important too. For most Moldovans, picking a specific type of ES is directly influenced by
their access to the main forest resource of their livelihood (which is firewood) and indirectly
by the perception of a declined availability of non-timber resources. We noticed a general
understanding among respondents who seemed to agree on the forests’ key role to protect
them from natural disasters. Cultural services are also deeply rooted in the traditions and
culture of rural communities. Local populations recognize the aesthetic value that forests
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bring to the landscape, and that forests also play an irreplaceable role in the individuality
of their own settlements. For communities, a forest in their immediate vicinity means a
place of recreation, tranquility, inspiration, and education (children are traditionally taken
on excursions to discover the beauty and diversity of nature).

6.2. Dependence on Non-Timber Forest Resources

The people of Moldova have free access to NTFPs (unless it is for commercial use), but
in our study, income from forest resources represented only 1% of the total income of rural
households (Figure 4), compared to 11.3% in 2014 (while only income from non-timber
resources was 6.6%). However, the ‘free access’ to forests does not mean that adequate
conditions for recreation or other activities are provided [30]. Recreational activity in forests
is not well organized and is often controversial as the former practice of forest leasing for
recreation and hunting was just another ‘legalized” method of forest fragmentation [28]. The
free access to forests competes with climate change, especially through the more frequent
droughts in recent years, and the population receives little benefit from a slightly changed
forest environment because of the dry seasons. Under conditions where the area (and
quality) of forest crops is shrinking, local populations must also compete with Moldsilva’s
units who have their own plans to collect NTFPs (mainly berries and medicinal plants or
whatever they can potentially collect from forests).

The local population is not encouraged, nor are the state forest entities motivated, to
promote the production of NTFPs. Moldova is an example of how the decline in NTPF
availability (including game) can hamper the forestry sector’s proper development. A
continuous decrease of interest in NTFPs is the result of a combination of factors, such as
the poor maintenance of the existing production areas, the lack of investment in creating
new plantations, the absence of innovative technology for harvesting and processing, and
high taxes for collection and logistics [39]. As Moldsilva is a self-managed [33] and a
self-financing organization, most of its expenses (nearly 98% of the annual turnover) are
covered by the income from the sale of products and the provision of various services
(mainly wood/timber sale). Moldsilva, obtaining revenues almost entirely from wood
products as the main provider of timber for the domestic market [35], is no longer mo-
tivated to generate more income from other forest activities, although salaries/wages
in the forest sector remain below the average per national economy and the number of
employees is continuously decreasing [35]. The forest sector is still offering permanent
and temporary jobs for nearly 4000-5000 people [30]. Such a monopolistic position of
Moldsilva’s entities discourages sectoral competition and does not create incentives to
find alternative solutions [34]. Another issue is the availability of NTFPs, considered to be
decreasing due to increased resident collection (a problem also identified in 2014, which is
still valid today). Almost all NTFPs are still collected from the forest without studies on the
biological/ecological and commercial capacity [39].

People who participate in the collection of NTFPs are affected by low market prices
for their unprocessed products, suggesting that new processing facilities would bring
additional income and create more jobs [62]. In the absence of proper assessments for
NTEFP sustainable production capacity, it is difficult to forecast how much local people can
be sustained through an additional income from non-wood products. Assuming that the
effects of harvesting NTFPs are less destructive than harvesting wood products [24,63],
there may be alternatives to optimize the situation through the establishment of new
(forest fruit) plantations and the creation of more opportunities for the local people (e.g.,
Moldsilva could procure higher amounts of non-wood products directly from the local
population that is allowed to harvest their own lands). New and better markets can bring
higher prices [62], and the increased availability of NTFPs can also be influenced, as in
case of Azerbaijan [58], where new equipment and processing technologies increased the
availability of hazelnuts in forests. Managing non-timber initiatives is challenging, but
NTFPs can be an essential support for forest-dependent rural households, especially in
times of crisis [64]. Importantly, for those who plan such projects, the use of both timber
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and non-timber forest products can be compatible if the forests or plantations of high-value
species are not overexploited.

6.3. Dependence on Timber Forest Resources

For Moldova, firewood is a major social necessity, and thus people must pay consider-
able amounts for it compared to their factual income. The most affected the are low-income
households. The richer the family, the lower the share of expenditure in their total income.
Firewood has been considered the most important wood product in all studies in the former
Soviet countries [25], and access to this resource has been restricted in most cases. Even
in forest-rich countries in the neighborhood, such as the Belarus [62], locals are concerned
about any potential decrease in the availability of wood resources, and they believe that
providing freer access to the forest will increase the level of wood use. The same is true
in Moldova, where people think the access to public forests is limited, but if they were
allowed greater access to forests, they would collect more wood. However, without free
access to forests the people dependent on wood will purchase it from more suspicious
sources or even from illegal practices [58,59,65]. As gas prices continuously rise [59] and the
unaffordability of gas increases correspondingly [66], firewood remains the most important
source of heating (and cooking) for the rural population in Moldova’s households. We
found that even if people claimed they have access to a gas pipeline as an alternative to
heating their homes, they had to turn to wood heating because of the overly high price for
gas. A higher gas price means fewer people who can afford it, which in turn, means more
pressure on existing forest ecosystems through various schemes, including unsustainable
or illegal harvesting. Moldovan forests are considered to be managed irrationally [67] and
their overexploitation is the result of a complex of factors difficult to address [36], which
calls for a cross-sectoral approach. Throughout the course of our comparative investigation,
it was not possible to formally identify whether local people buy only legal wood. We
received many informal hints on possible illegalities, which matches data from a FLEG
psycho-sociological analysis [68] where most respondents did not accept illegal wood trad-
ing with Moldsilva’s units, but they admitted buying wood at lower prices even though
they knew the wood was illegally sourced. In our study, all the respondents claimed that
wood can only be procured officially from Moldsilva’s forest entities.

Most of the surveyed households had outdated wood burning stoves or heating
systems. Wood is usually procured in late autumn when it is still green (or wet), which is
inefficient because much of its energy is wasted via the evaporation of its moisture. The need
for more efficient heating systems that reduce fuel bills (and emissions) and save consumers’
money is another awareness challenge local people face. The highest wood consumption
was in Cioresti locality, which is a typical forest area for the central part of the country
from which much more wood was available compared with the other two localities (and
regions). We assume this level of consumption is also influenced by the availability of wood
resources, which is the case of the central region in general. For comparison, the average
household’s annual consumption of firewood, estimated at 6.2 m? for central Moldova,
almost matches the wood consumption in Suceava County of neighboring Romania with
6.1 m? [69], a county that harbors a forest area larger than the entirety of Moldova on a
surface five times smaller. The average level of annual firewood consumption per the three
sampled localities in our study was 5.2 m3, which is slightly higher than the 4.8 m® found
in the 2014 study. Both figures are higher than the NBS official estimations of 3.6 m? in the
rural area and 3.5 m? at the country level for the period 2015-2016 [48]. The differences
between sources regarding the annual firewood consumption may be explained by the
methodological differences. However, all these sources, as well as an earlier FLEG analysis
done by a local NGO in cooperation with local public authorities [47], demonstrate that
nothing other than firewood consumption exceeds the officially authorized supply. All
of this information raises suspicion about an existing (and probably well-handled) illegal
extraction and possibly large amounts of uncountable wood that escapes reporting and
control by law enforcement agencies. A high dependence on firewood, a social demand
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supplied economically through illegal logging, brings forward the urgent need to promote
sustainable alternative heating resources [70]. To reduce the amount of firewood used,
such as through forestry—energy cooperation [21] and a reorientation towards ecological
forestry [71], will certainly decrease the pressure on existing forest ecosystems by placing
them in the care of ‘softer management’.

In terms of how to widen access to wood resources, we looked at the case of Arme-
nia [66] where forest-dependent households were allowed to harvest up to 8 m? of firewood
per year, but few people obtained the wood directly from the forest because of their age
(most people being old and unable to collect fallen wood) and it was also cheaper to buy
firewood than to rent the equipment needed to harvest and transport the wood. This
system may be difficult to implement and control under the conditions present in Moldova,
but it might be more sensible to reduce the price of firewood, especially for those who need
it most. This can be achieved through more supplies from energy plantations/crops or
increased opportunities for new companies to enter the sector [72]. In addition, sustainable
logging /production and improved forest management can ‘relaunch’ the forestry sector as,
according to many sources, Moldsilva’s forest entities have been assessed as having low
productivity [34].

6.4. Factors Influencing Dependence on Forest Resources

The availability of forest products that can potentially be obtained from the forestlands
is the most influential factor of forest dependence [59], with such dependence being higher
in regions surrounded by forests and isolated from large cities or infrastructure [62]. The
closer the community is to the forest, the more forest resources are used [22,58]. The present
study confirms these considerations through the following arguments: (1) the share of
forest resources used in total income is higher in households located at shorter distances
from the forest, (2) households located near a richer forest resource use more firewood (as
in case of Cioresti), and (3) fewer forest products are actually collected by local people if
the forest is at a greater distance (case of Borceag).

The level of total income does not significantly influence the use of forest resources,
especially as all households need firewood which is only available at high prices. At the
same time, it is quite evident that lower-income households are dependent on the wood
resource through the expenses they incur. The same trend can be identified if the quintiles
distributed based on wealth are followed, so households with a more modest wealth are
again those with the highest expenses. Differences can be seen in the level of products
collected from the forest, so in middle-income households the quantity of products is higher.
The quantity decreases toward the last quintile, due to the low value of these resources, so
as the income of the locals increases, these resources are of less interest to them, and the
dependence on the forest is lower [73]. At the same time, the quantity decreases further
towards the first quintile, where besides the lower income, the population is also older.
Other studies indicate the same point when age is another important factor, so the older
the people are, the less they harvest from the forest [74,75].

Another factor determining forest dependence is the level of education. Numerous
studies [22,73,74,76] suggest that the more years of education the household head /household
members have, the lower the dependence on forest products is. In the case of Moldova,
this aspect is less highlighted, but our analysis shows that in households with members
having less education, the products used have a higher share in total income compared to
those with more educated members, which means a higher level of dependence.

6.5. Directions for Strategies and Policies in Moldova

Evidence from our research can greatly inform decisions about sectoral policies and
identify new issues for large-scale projects. In addition, this is the case of the recently
launched initiative entitled the National Afforestation and Reforestation Plan (NARP), an-
nounced by the Ministry of Environment under leadership of the Presidency of Moldova [77].
The target indicators of the NARP are 100,000 hectares of land for the next 10 years
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(2023-2032) split into two operational components: (a) afforestation activities mainly fo-
cused on production forests, and (b) reforestation through rehabilitation of native or close-
to-nature approaches. Experts suggest [77] that achieving these indicators is only possible
in two circumstances: (a)with the involvement of the private and municipal (community)
sector in extension, and (b) through the proper management of existing public forests. This
is not at all an easy task as Moldova never experienced such ‘afforestation/reforestation’
volumes in the forestry sector, for example, the increase in the area covered by forests from
1983 to 2021 was only 69.5 thousand hectares [42]. On the other hand, the increase of forest
area is considered absolutely necessary [78], given that currently the forest area is only
370.7 thousand hectares or about 11.0% of the country’s territory area [42], but the target is
to have at least 15% forest cover [79].

Forest restoration, reforestation, or afforestation bring short-term benefits that help
improve the living standards of the population, for example, with subsidies to low-income
rural households for afforestation activities [80]. When social needs are identified and well
quantified, new plantations/crops that meet said needs can be grown accordingly. For
Moldova, forests perform essential functions for meeting people’s needs in a sustainable
way and tackle climate change, especially in vulnerable areas (e.g., under desertification or
eroded lands). In addition to establishing forests that closely follow the natural forest type
in applying afforestation/reforestation techniques and methodologies, creating energetic
plantations based on fast-growing species (including exotic but tested crops) should be
highly considered. Undoubtedly, the cyclical production of forests for the purpose of
providing firewood would reduce the impact on natural forests and provide opportunities
for their recovery [81]. Afforestation initiatives should therefore aim to consider social
needs as much as possible, so that human well-being and forest cover (mainly related to
plantation type and use) can coexist in a win-win balance [12].

Some of the respondents in our survey who claimed to be unskilled seasonal workers
said they participated in various types of forest work. Payment for forest work is usually
less attractive than for agricultural companies, and forest work is carried out over shorter
periods (with a lower respective total income). Eventually, the lack of a stable workforce
and incapacity to train/grow new workers are likely to lead to work being carried out
in an inadequate manner. If the NTFPs harvested by local people do not influence their
welfare (not to mention timber products that are difficult to afford as income), current
forest management needs to be reviewed to help (and not distance) local communities and
provide more employment opportunities with better paid jobs.

An effective communication with the forest dependent communities provides peo-
ple with more information and a positive ‘atmosphere’ that helps them manage various
issues [28,30,68]. The community needs to be involved in forest management by: (a) iden-
tifying their needs and ways to meet livelihoods in a sustainable way (also diversifying
income sources), (b) assuring their involvement in carrying out forest institutional re-
forms [30,82] and creating infrastructure facilities [83], and (c) by ensuring the transparency
of the legal frame where anyone can participate in improving legislation [28]. In this way,
initiatives related to the sustainable management of forest ecosystems remain not only at
the intention/concern stage but are also possible to achieve. Forests can become true pillars
by motivating the population to stay in the country, especially in the context of the massive
emigration in recent years [49]. The relationship between the rural population and forests
can achieve sustainable partnerships with mutual benefits, especially within the context
of addressing both poverty and forest expansion. Ecotourism can also have an important
impact in alleviating poverty [80], so any of the ongoing initiatives can be encouraging;
however, ecotourism should be rational and nature-friendly [31].

Besides securing revenues to state/local budgets, the forestry sector can be seen as
a means of alleviating poverty in rural areas, including through energy /fruit plantations.
The forestry sector can undoubtedly help meet social needs through improved livelihoods.
However, it also provides opportunities to rehabilitate /restore degraded forests caused by
former unsustainable practices, as nearly 80% of current Moldovan forests are of vegetative
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origin [36]. This historic ‘vegetative provenance” formed from grown sprouts of 2nd, 3rd,
or even 4th regeneration phases are vulnerable to climate change, and thus inopportune for
the modern forestry sector where forest resilience will greatly depend on specific species
vitality. Any proposed reconstruction/restoration or afforestation/reforestation initiative
should never jeopardize peoples’ lives but raise their morale and consolidate their capacities
instead. Forest expansion, including through new energetic or fruit plantations, would very
much encourage rural communities and allow them to become allies in sustainable projects
(e.g., tourism, food forests, bioenergy, conservation, etc.). At the end, all this will help the
rural population raise more income and improve their well-being, which will optimally
assist the sustainability initiative alongside it.

7. Conclusions

Based on our findings from a comparative analysis of the 2014 forest dependency
analysis in Moldova and the present research, we can conclude the following:

Moldova’s state forest authorities subtly balance intense management and the re-
quested conservation: state-owned forest entities under the governmental Agency Mold-
silva are the main players in human—forest relationships, they generate more forest income
than private and community-owned forests both per household and per hectare.

Forest dependency is more than just a forest income: although local communities
do not earn income from forest resources besides a small amount of 1% from their total
earnings, they are considered forest dependent, and because of their restricted access to
forest resources, local people must extract considerable amounts of money, reaching an
average of 9.98%, from their income to substitute these forest resources.

The highest dependency is identified among lower income households: with the level
of family /household expenditure for wood (namely firewood) estimated at a very high
share of 18.8% from the total income, it is difficult for this group to escape poverty when
they must purchase wood at such a high price.

Attractiveness of collecting NTFPs has decreased: at less than 1% from 6.6% of the
total income of rural households compared to the 2014 analysis, in 2020, the average total
income per person increased and covered the subsistence minimum, but the availability of
the NTFPs decreased.

Availability and distance to forest resource can influence its use: the higher availabil-
ity and the shorter distance (less than 2 km), the more products are accessed and used;
increased levels of income and education can reduce dependence on forests.

Dependency on firewood is high: with wood for heating being the main forest prod-
uct used to describe the social-economic dependency on domestic forests; however, its
energetic efficiency is reduced (mainly because it is used ‘wet’, and that simply reduces its
thermic efficiency).

A high annual consumption of firewood per household is once again demonstrated
by this research with an average level of 5.2 m®, which is slightly higher than the amount
of 4.8 m? found in the 2014 analysis and those amounts confirmed with other studies too,
supporting the notion of a higher demand than the potential supply, which should be taken
into consideration by decision-makers.

Illegal logging may occur where the need for firewood is not met: there is a clear need
to balance forest resource dependency and to conserve biodiversity; therefore, it is essential
to appreciate local communities by providing alternative ways to tackle this socio-economic
need for firewood and related wood products.

Solutions must be cross-sectoral and be enacted over a long-term: there is a need to
involve the rural population in promoting forest policies that includes stakeholders, an
implicitly rural population, into broader discussions.

Author Contributions: Conceptualization, N.T. and B.P.; methodology, N.T. and B.P; validation, B.P,
A.L. and A.EH.; investigation, N.T.; writing—original draft preparation, N.T.; writing—review and
editing, B.P,, A.L. and A.FH.; supervision, B.P. All authors have read and agreed to the published
version of the manuscript.



Forests 2022, 13, 954 21 of 24

Funding: This research received no external funding.

Informed Consent Statement: Informed consent was obtained from all subjects involved in this
study.

Acknowledgments: Special thanks are addressed to all members of the studied communities who
gladly took part in our interviews. We are grateful to the staff of the Forest Research and Management
Institute (ICAS Chisindu) and other subunits of Agency Moldsilva for their various froms of help and
advice during our study.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

Bakkegaard, R K.; Agrawal, A.; Animon, I.; Hogarth, N.; Miller, D.; Persha, L.; Ramtesteiner, E.; Wunder, S.; Zezza, A. National
Socioeconomic Surveys in Forestry: Guidance and Survey Modules for Measuring the Multiple Roles of Forests in Household Welfare and
Livelihodds; FAO Forestry Paper No. 179; Food and Agriculture Organization of the United Nations, Center for International
Forestry Research, International Forestry Resources and Institutions Research network and World Bank: Rome, Italy, 2016; ISBN
978-92-5-109438-9.

Angelsen, A.; Jagger, P; Babigumira, R.; Belcher, B.; Hogarth, N.J.; Bauch, S.; Borner, J.; Wunder, S. Environmental Income and
Rural Livelihoods: A Global-Comparative Analysis. World Dev. 2014, 64, S12-S28. [CrossRef] [PubMed]

Fedele, G.; Donatti, C.I; Bornacelly, I.; Hole, D.G. Nature-dependent people: Mapping human direct use of nature for basic needs
across the tropics. Glob. Environ. Chang. 2021, 71, 102368. [CrossRef]

Sunderlin, W.D.; Angelsen, A.; Wunder, S. Forests and poverty alleviation. In State of the World’s Forests; Food and Agriculture
Organization of the United Nations: Rome, Italy, 2003; pp. 61-73.

Miller, D.C.; Mansourian, S.; Gabay, M.; Hajjar, R.; Jagger, P.; Kamoto, ].EM.; Newton, P; Oldekop, J.A.; Razafindratsima, O.H.;
Shyamsundar, P; et al. Forests, trees and poverty alleviation: Policy implications of current knowledge. For. Policy Econ. 2021,
131, 102566. [CrossRef]

Arnold, J.E.M. Forestry, Poverty and Aid; Occasional Paper No. 33; Center for International Forestry Research: Bogor, Indonesia,
2001; ISSN 0854-9818.

Nerfa, L.; Rhemtulla, ].M.; Zerriffi, H. Forest dependence is more than forest income: Development of a new index of forest
product collection and livelihood resources. World Dev. 2020, 125, 104689. [CrossRef]

Hill, I. Corruption in the Forest Sector in India: Impacts and Implications for Development Asisstance. Int. For. Rev. 2000, 2,
200-207, 240, 242.

Tacconi, L.; Williams, D.A. Corruption and Anti-Corruption in Environmental and Resource Management. Annu. Rev. Environ.
Resour. 2020, 45, 305-329. [CrossRef]

Andersson, K.P,; Smith, S.M.; Alston, L.J.; Duchelle, A.E.; Mwangi, E.; Larson, A.M.; de Sassi, C.; Sills, E.O.; Sunderlin, W.D.;
Wong, G.Y. Wealth and the distribution of benefits from tropical forests: Implications for REDD+. Land Use Policy 2018, 72,
510-522. [CrossRef]

Harbi, J.; Erbaugh, J.T; Sidiq, M.; Haasler, B.; Nurrochmat, D.R. Making a bridge between livelihoods and forest conservation:
Lessons from non-timber forest products’ utilization in South Sumatera, Indonesia. For. Policy Econ. 2018, 94, 1-10. [CrossRef]
Sunderlin, W.D.; Angelsen, A.; Belcher, B.; Burgers, P.; Nasi, R.; Santoso, L.; Wunder, S. Livelihoods, forests, and conservation in
developing countries: An Overview. World Dev. 2005, 33, 1383-1402. [CrossRef]

Cao, S.; Xia, C.; Li, W,; Xian, J. Win-win path for ecological restoration. Land Degrad. Dev. 2020, 32, 430—438. [CrossRef]
Dawson, N.M.; Coolsaet, B.; Sterling, E.J.; Loveridge, R.; Gross-Camp, N.D.; Wongbusarakum, S.; Sangha, K.K.; Scherl, L.M.;
Phuong Phan, H.; Zafra-Calvo, N.; et al. The role of Indigenous peoples and local communities in effective and equitable
conservation. Ecol. Soc. 2021, 26, 19. [CrossRef]

Millenium Ecosystem Assessment (MEA). Ecosystems and Human Well-Being: Synthesis; Island Press: Washington, DC, USA, 2005;
155p, ISBN 1-59726-040-1.

Rendén, O.R,; Garbutt, A.; Skov, M.; Moller, I.; Alexander, M.; Ballinger, R.; Wyles, K.; Smith, G.; McKinley, E.; Griffin, J.; et al. A
framework linking ecosystem services and human well-being: Saltmarsh as a case study. People Nat. 2019, 1, 486-496. [CrossRef]
Costanza, R. Valuing natural capital and ecosystem services toward the goals of efficiency, fairness, and sustainability. Ecosyst.
Serv. 2020, 43, 101096. [CrossRef]

Warner, K. Forestry and Sustainable livelihoods. Unasylva 2000, 51, 3-12.

Armitage, D.; Mbatha, P.; Muhl, E.; Rice, W.; Sowman, M. Governance principles for community-centered conservation in the
post-2020 global biodiversity framework. Conserv. Sci. Pract. 2020, 2, e160. [CrossRef]

He, S.; Gallagher, L.; Su, Y.; Wang, L.; Cheng, H. Identification and assessment of ecosystem services for protected area planning:
A case in rural communities of Wuyishan national park pilot. Ecosyst. Serv. 2018, 31, 169-180. [CrossRef]

Soe, K.T.; Yeo-Chang, Y. Livelihood Dependency on Non-Timber Forest Products: Implications for REDD+. Forests 2019, 10, 427.
[CrossRef]


http://doi.org/10.1016/j.worlddev.2014.03.006
http://www.ncbi.nlm.nih.gov/pubmed/32405139
http://doi.org/10.1016/j.gloenvcha.2021.102368
http://doi.org/10.1016/j.forpol.2021.102566
http://doi.org/10.1016/j.worlddev.2019.104689
http://doi.org/10.1146/annurev-environ-012320-083949
http://doi.org/10.1016/j.landusepol.2018.01.012
http://doi.org/10.1016/j.forpol.2018.05.011
http://doi.org/10.1016/j.worlddev.2004.10.004
http://doi.org/10.1002/ldr.3739
http://doi.org/10.5751/ES-12625-260319
http://doi.org/10.1002/pan3.10050
http://doi.org/10.1016/j.ecoser.2020.101096
http://doi.org/10.1111/csp2.160
http://doi.org/10.1016/j.ecoser.2018.04.001
http://doi.org/10.3390/f10050427

Forests 2022, 13, 954 22 of 24

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.
44.

Arfin-Khan, M.A.S.; Saimun, M.S.R. Forest Dependency: Status, Assessment Tools, and Influencing Factors. In Life on Land; Leal
Filho, W., Azul, A., Brandlj, L., Ozuyar, P, Wall, T., Eds.; Encyclopedia of the UN Sustainable Development Goals; Springer:
Cham, Switzerland, 2020. [CrossRef]

Razafindratsima, O.H.; Kamoto, J. EM,; Sills, E.O.; Mutta, D.N.; Song, C.; Kabwe, G.; Castle, S.E.; Kristjanson, PM.; Ryan, C.M,;
Brockhaus, M.; et al. Reviewing the evidence on the roles of forests and tree-based systems in poverty dynamics. For. Policy Econ.
2021, 131, 102576. [CrossRef]

Arnold, ]. E.M.; Pérez, M.R. Can non-timber forest products match tropical forest conservation and development objectives? Ecol.
Econ. 2001, 39, 437-447. [CrossRef]

Bakkegaard, R.K. Regional Analysis of Forest Product Use and Dependence amongst Rural Households in South Caucasus, East-
ern Europe and Russia. ENPI FLEG Forest Dependency Study. 2014. Available online: https://www.enpi-fleg.org/docs/regional-
analysis-of-forest-product-use-and-dependence-amongst-rural-households-in-south-caucasus-eastern-europe-and-russia/ (ac-
cessed on 15 May 2021).

Rutishauser, E.; Herold, M. Sustainable Forest Management in the Tropics: Between Myth and Opportunities. 2017. Avail-
able online: http:/ /redd-monitor.org/wp-content/uploads/2018/01/SFM_myth_opportunity_Nov.17-003.pdf (accessed on
8 September 2021).

Popa, B.; Zubarev, V.; Mosnoi, E.; Lozan, A. Forest Dependency Based on Surveys Conducted in Three Villages of Moldova; World
Bank—FLEG II (ENPI East): Chisinau, Moldova, 2014; 31p. Available online: https://www.enpi-fleg.org/site/assets/files /1873
/fleg_forest_dependency_moldova_en.pdf (accessed on 14 July 2020).

Lozan, A.; Rotaru, A. Republic of Moldova: Comparative Analysis of the National Forest Legislation with the International Legal Framework
for Ensuring an Efficient Management of Forest Resources; Technical Report; ENPI FLEG II: Chisindu, Moldova, 2015; 30p. Available
online: http://www.enpi-fleg.org/site/assets/files /1875/fleg_moldova_legal_analysis_report_ro.pdf (accessed on 25 June 2021).
Mitchell, A.; Capcelea, A.; Rinnerberger, N.; Phillips, H.; Popa, B.; Lozan, A. Republic of Moldova Forest Policy Note; Stiinta:
Chisindu, Moldova, 2015; 68p, ISBN 978-9975-67-892-6.

Budeanschi, D.; Galupa, D.; Ermurachi, P; Gutan, D.; Bacal, P. Efficiency and Transparency in Usage of Public Forest Sector Resources;
Expert-Grup, Independent Analytical Center: Chisinau, Moldova, 2013. Available online: Expert-group.org (accessed on
11 October 2021).

Lozan, A. Report: Despre Starea Actuali si Lacunele Implementdirii Legislatiei Privind Ariile Protejate din Republica Moldova, Inclusive
Recomandiri de imbundtditire a Cadrului Legal si Practicilor de Conservare; Arnika: Chisinau, Moldova, 2021.

Galupa, D.; Munteanu, N.; Rotaru, P,; Placinta, M.; Cerescu, A.; Mardari, A. Aspecte economice ale gospodaririi fondului forestier
proprietatea statului in Republica Moldova. Rev. Pidur. 2018, 2, 23-36.

Government of the Republic of Moldova. Decision of the Government of the Republic of Moldova No. 150 from 02.03.2010 for
the Approval of the Regulation on the Organization and Functioning of the “Moldsilva” Agency, the Structure and the Limit Staff
of Its Central Apparatus. Official Gazette of the Republic of Moldova No. 33, art. No. 204, from 05.03.2010, with Subsequent
Amendments. Available online: http:/ /lex.justice.md/md/333903/ (accessed on 16 August 2021).

Talpa, N.; Halalisan, A.F,; Popa, B. Analysis of State Forest Institutions in the Republic of Moldova, Using a Causative Model.
Forests 2021, 12, 105. [CrossRef]

Agency Moldsilva. Report on Forest Fund and the Results of Agency Moldsilva Activity within 2010-2015 Time Periods. Chisinau,
Republic of Moldova. 2016. Available online: https://www.dropbox.com/s/fvhnksirvgmynrp/Raport%20stare%20resurse%20
forest_2010-2015_modif.pdf?dI=0 (accessed on 11 October 2021).

Spitoc, L.; Cerescu, A.; Talmaci, I.; Galupa, D.; Lozan, A. Evaluation Options for the Institutional Reforming of Agency Moldsilva. A
Case Study; MARDM: Chisindu, Moldova, 2021.

Botnari, F.; Galupa, D.; Platon, I.; Miron, A.; Rotaru, P,; Talmaci, I.; Lozan, A.; Grubii, G.; Balan, M.; Spitoc, L.; et al. State of the
Forestry of the Republic of Moldova 2006-2010; Agency Moldsilva: Chisinau, Moldova, 2011; 60p, ISBN 978-9975-4298-4-9.

Agency Moldsilva. Internal Reports of the Agency Moldsilva. Revenues Obtained from the Realization of Wood and Non-Wood Production
in the Period 2016-2020; Agency Moldsilva: Chisinau, Moldova, 2021.

Novac, G. The situation of non-wood forest products sector in the Republic of Moldova. Bucov. For. 2018, 18, 7-22. [CrossRef]
Galupa, D.; Rotaru, P. Moldova’s experience in the management and use of non-timber forest products. In Proceedings of the
Regional Conference: Sustainable Diversified Use of Forest: Legislation and Governance Challenges and Solutions, Joensuu,
Finland, 18-19 May 2016.

Agency Moldsilva. Forest Exploitation Activities for Non-Wood Products of Agency Moldsilva. Available online: http://
www.moldsilva.gov.md/pageview.php?l=ro&idc=195&t=/ Activitati/ Valorificarea-padurii/Produse-nelemnoase& (accessed on
21 October 2021).

Agency for Land Relations and Cadastre. State land Cadastre (1990-2021). Available online: http://arfc.gov.md (accessed on
13 December 2021).

Prosii, E.; Talmaci, I. Managementul padurilor comunale din Republica Moldova. Rev. Pidur. 2018, 2, 14-22.

Galupa, D.; Ciobanu, A.; Scobioala, M.; Stangaciu, V.; Lozan, A. Illegal Logging of Forest Vegetation in the Republic of Moldova:
Analytical Study; Report Prepared under the Program ENPI FLEG; Agency Moldsilva: Chisindu, Moldova, 2011; 38p, ISBN
978-9975-4298-2-5.


http://doi.org/10.1007/978-3-319-71065-5_24-1
http://doi.org/10.1016/j.forpol.2021.102576
http://doi.org/10.1016/S0921-8009(01)00236-1
https://www.enpi-fleg.org/docs/regional-analysis-of-forest-product-use-and-dependence-amongst-rural-households-in-south-caucasus-eastern-europe-and-russia/
https://www.enpi-fleg.org/docs/regional-analysis-of-forest-product-use-and-dependence-amongst-rural-households-in-south-caucasus-eastern-europe-and-russia/
http://redd-monitor.org/wp-content/uploads/2018/01/SFM_myth_opportunity_Nov.17-003.pdf
https://www.enpi-fleg.org/site/assets/files/1873/fleg_forest_dependency_moldova_en.pdf
https://www.enpi-fleg.org/site/assets/files/1873/fleg_forest_dependency_moldova_en.pdf
http://www.enpi-fleg.org/site/assets/files/1875/fleg_moldova_legal_analysis_report_ro.pdf
Expert-group.org
http://lex.justice.md/md/333903/
http://doi.org/10.3390/f12010105
https://www.dropbox.com/s/fvhnksirvgmynrp/Raport%20stare%20resurse%20forest_2010-2015_modif.pdf?dl=0
https://www.dropbox.com/s/fvhnksirvgmynrp/Raport%20stare%20resurse%20forest_2010-2015_modif.pdf?dl=0
http://doi.org/10.4316/bf.2018.002
http://www.moldsilva.gov.md/pageview.php?l=ro&idc=195&t=/Activitati/Valorificarea-padurii/Produse-nelemnoase&
http://www.moldsilva.gov.md/pageview.php?l=ro&idc=195&t=/Activitati/Valorificarea-padurii/Produse-nelemnoase&
http://arfc.gov.md

Forests 2022, 13, 954 23 of 24

45.

46.

47.

48.

49.

50.

51.

52.
53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Ecological Society Biotica. Assessment of Lost Revenues due to Unsustainable Forestry Practices in the Republic of Moldova; Report
Produced by the Ecological Society Biotica within the Regional Program ENPI FLEG II: Chisinau, Moldova, 2015. Available
online: https://www.enpi-fleg.org/site/assets/files /1876 /fleg_revenue_loss_moldova_2015.pdf (accessed on 15 December
2021).

Cazanteva, O.; Andreev, A.; Izverscaia, T.; Talmaci, I. Assessing Ecosystem Services Losses due to Illegal Logging in Moldova; Project
Report; Ecological Society Biotica: Chisindu, Moldova, 2016; 79p. Available online: http://www.bioticamoldova.org/library/
Ecosystem_services&lllegal_cutting_Assessment_ROM.pdf (accessed on 15 December 2021).

Capcelea, A ; Lozan, A.; Lupu, I; Botnari, F.; Platon, I.; Rotaru, P.; Cibotaru, V.; Talmaci, I.; Galupa, D.; Spitoc, L.; et al. Analytical
Study on Wood Consumption in the Republic of Moldova; Agency Moldsilva: Chisinau, Moldova, 2011; 48p, ISBN 978-9975-4298-3-2.
National Bureau of Statistics of the Republic of Moldova. Energy Consumption in Households. Results of the Survey on Energy
Consumption; National Bureau of Statistics of the Republic of Moldova: Chisinau, Moldova, 2016; 71p. Available online:
https:/ /statistica.gov.md/public/files / publicatii_electronice /Consum_energie_gospoda/Consum_energie.pdf (accessed on
18 December 2021).

National Bureau of Statistics of the Republic of Moldova. Statbank (2014-2020). Available online: https://statistica.gov.md/
pageview.php?l=ro&idc=407&nod=1& (accessed on 18 December 2021).

National Bureau of Statistics of the Republic of Moldova. Population and Housing Census. 2014. Available online: https:
/ /statistica.gov.md /newsview.php?l=ro&idc=168&id=5583&parent=0 (accessed on 19 December 2021).

Parliament of the Republic of Moldova. Decision of the Parliament of the Republic of Moldova No. 1353 from 03.11.2000
on Peasant Households (by Farmers). Official Gazette of the Republic of Moldova no. 14-15 art. 52 from 08.02.2001, with
Subsequent Amendments. Available online: https://www.legis.md/cautare/getResults?doc_id=62934&lang=ro# (accessed on
12 March 2022).

Popa, B. Sectorul silvic din Republica Moldova in an aniversar. Rev. Pidur. 2018, 2, 3-4.

Center for International Forestry Research. PEN Technological Guidelines Version 4. Bogor, Indonesia. 2007. Available online:
https:/ /www2.cifor.org/pen/the-pen-technical-guidelines/ (accessed on 20 June 2021).

Center for International Forestry Research. The PEN Prototype Questionnaire. 2008. Available online: https://www?2.cifor.org/
pen/the-pen-prototype-questionnaire/ (accessed on 20 June 2021).

Rowland, R.H. Population trends in Europe’s poorest country: Results of the Most recent census of Moldova. Eurasian Geogr.
Econ. 2013, 50, 480-495. [CrossRef]

Dorofeeva, L. Tendencies in the evolution of rural population structure in the Republic of Moldova. Meridian Ing. 2015, 4, 58-63.
Gakharia, E. Forest Dependency in Rural Georgia. Based on the Case Study in Tianeti Municipality; World Bank—FLEG II (ENPI East):
Tbilisi, Georgia, 2014. Available online: https://www.enpi-fleg.org/site/assets/files /1882 /forest_dependency_georgia.pdf
(accessed on 27 June 2021).

Mehtiyeva, L. Forest Dependency in Rural Azerbaijan. Based on the Case Study in Zagatala District; World Bank—FLEG II (ENPI East):
Baku, Azerbaijan, 2014. Available online: https://www.enpi-fleg.org/site/assets/files /1910 /forest_dependency_azerbaijan.pdf
(accessed on 27 June 2021).

Zhyla, T.; Soloviy, L.; Zhyla, A.; Rudych, A.; Volosyanchuk, R. Forest Dependence in Rural Ukraine. Based on Case Studies from
Roztochchia, Transcarpathia and Polissia; World Bank—FLEG II (ENPI East): Ukraine, 2014. Available online: https://www.enpi-
fleg.org/site/assets/files /1913 /forest_dependency_ukraine.pdf (accessed on 27 June 2021).

Popa, B. The Economic Value of Ecosystem Services in Republic of Moldova. GEF/UNDP-GEF Project National Biodiver-
sity Planning to Support the Implementation of the CBD 2011-2020 Strategic Plan in Republic of Moldova. 2013. Avail-
able online: http://chm.biodiversitate.md/information/document/Economic_Value_of_Ecosystem_Services.pdf (accessed on
27 November 2021).

Ahammad, R.; Stacey, N.; Sunderland, T.C.H. Use and perceived importance of forest ecosystem services in rural livelihoods of
Chittagong Hill Tracts, Bangladesh. Ecosys. Serv. 2019, 35, 87-98. [CrossRef]

Lazarava, M. Forest Dependence of Rural Comunities in the Republic of Belarus. Based on the Case Study in the Communities of Buda-
Koshelevo, Gomel and Milashevichi (Gomel Region); World Bank FLEG II (ENPI East): Gomel, Belarus, 2014. Available online:
https:/ /www.enpi-fleg.org/site/assets/files /1911 /forest_dependency_belarus.pdf (accessed on 27 June 2021).

Chou, P. The Role of Non-Timber Forest Products in Creating Incentives for Forest Conservation: A Case Study of Phnom Prich
Wildlife Sanctuary, Cambodia. Resources 2018, 7, 41. [CrossRef]

Stryamets, N.; Elbakidze, M.; Chamberlain, J.; Angelstam, P. Governance of non-wood forest products in Russia and Ukraine:
Institutional rules, stakeholder arrangements, and decision-making processes. Land Use Policy 2019, 94, 104289. [CrossRef]
Gongalsky, K. Dependency of Russian Villages on Forest Resources. National Analytical Report, Russia; World Bank—FLEG II (ENPI
East): Russia, 2014; Available online: https://www.enpi-fleg.org/site/assets/files /1909 /forest_dependency_russia.pdf (accessed
on 27 June 2021).

Mkrtchyan, A.; Grigoryan, E. Forest Dependency in Rural Armenia; World Bank—FLEG II (ENPI East): Yerevan, Armenia, 2014;
Available online: https:/ /www.enpi-fleg.org/site/assets/files /1926 /forest_dependency_armenia.pdf (accessed on 27 June 2021).
Government of the Republic of Moldova. Decision of the Government of the Republic of Moldova No. 274 from 18.05.2015
on the Approval of the Biodiversity Strategy of the Republic of Moldova for the Years 2015-2020 and the Action Plan for Its


https://www.enpi-fleg.org/site/assets/files/1876/fleg_revenue_loss_moldova_2015.pdf
http://www.bioticamoldova.org/library/Ecosystem_services&Illegal_cutting_Assessment_ROM.pdf
http://www.bioticamoldova.org/library/Ecosystem_services&Illegal_cutting_Assessment_ROM.pdf
https://statistica.gov.md/public/files/publicatii_electronice/Consum_energie_gospoda/Consum_energie.pdf
https://statistica.gov.md/pageview.php?l=ro&idc=407&nod=1&
https://statistica.gov.md/pageview.php?l=ro&idc=407&nod=1&
https://statistica.gov.md/newsview.php?l=ro&idc=168&id=5583&parent=0
https://statistica.gov.md/newsview.php?l=ro&idc=168&id=5583&parent=0
https://www.legis.md/cautare/getResults?doc_id=62934&lang=ro#
https://www2.cifor.org/pen/the-pen-technical-guidelines/
https://www2.cifor.org/pen/the-pen-prototype-questionnaire/
https://www2.cifor.org/pen/the-pen-prototype-questionnaire/
http://doi.org/10.2747/1539-7216.50.3.480
https://www.enpi-fleg.org/site/assets/files/1882/forest_dependency_georgia.pdf
https://www.enpi-fleg.org/site/assets/files/1910/forest_dependency_azerbaijan.pdf
https://www.enpi-fleg.org/site/assets/files/1913/forest_dependency_ukraine.pdf
https://www.enpi-fleg.org/site/assets/files/1913/forest_dependency_ukraine.pdf
http://chm.biodiversitate.md/information/document/Economic_Value_of_Ecosystem_Services.pdf
http://doi.org/10.1016/j.ecoser.2018.11.009
https://www.enpi-fleg.org/site/assets/files/1911/forest_dependency_belarus.pdf
http://doi.org/10.3390/resources7030041
http://doi.org/10.1016/j.landusepol.2019.104289
https://www.enpi-fleg.org/site/assets/files/1909/forest_dependency_russia.pdf
https://www.enpi-fleg.org/site/assets/files/1926/forest_dependency_armenia.pdf

Forests 2022, 13, 954 24 of 24

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

Implementation. Official Gazette of the Republic of Moldova No. 131-138, Art. No. 321, from 29.05.2015. Available online:
http:/ /lexjustice.md/index.php?action=view&view=doc&lang=1&id=358781 (accessed on 2 March 2022).
Kobernik-Gurkovskaya, M. Forestry Sector Problems from the Perspective of Local Population Based on Psycho-Sociological Analysis:
Analytical Report on the Results of Survey in the Republic of Moldova; ENPI-FLEG Program: Chisindu, Moldova, 2011.

Bouriaud, L.; Cosofret, C.; Mutu, M.; Scriban, R.; Gogan, M.V.; Nichiforel, R. Scientific Report on the Implementation of the
Project for the Second Reporting Period PN-II-RU-TE-2014-4-0017, Contract 286/2015: Social Sustainability and Acceptability
of Biomass Production and Utilization in North Eastern Romania. Stage II. 2016. Available online: http://www.silvic.usv.ro/
biomass/2_Raport_BiomasS_2016.pdf (accessed on 18 March 2022).

Popa, B.; Borz, S.A. The contribution of the forest sector to the national economy and human welfare in the Republic of Moldova
—An argument for sustainable ecosystem management. Bull. Transilv. Univ. Brasov 2014, 7, 37-42.

Lozan, A.; Sfecla, V. Ecological forestry—A long-term economic option for Moldova. In Proceedings of the IX-th International
Conference of Zoologists, Chisindu, Moldova, 12-13 October 2016.

Palmieri, N.; Suardi, A.; Pari, L. Italian Consumers’ Willingness to Pay for Eucalyptus Firewood. Sustainability 2020, 12, 2629.
[CrossRef]

Ali, N.; Hu, X.; Hussain, J. The dependency of rural livelihood on forest resources in Northern Pakistan’s Chaprote Valley. Glob.
Ecol. Conserv. 2020, 22, e01001. [CrossRef]

Garekae, H.; Thakadu, O.T.; Lepetu, J. Socio-economic factors influencing household forest dependency in Chobe enclave,
Botswana. Ecol. Process. 2017, 6, 1-10. [CrossRef]

Ali, A.; Rahut, D.B. Forest-based livelihoods, income, and poverty: Empirical evidence from the Himalayan region of rural
Pakistan. J. Rural Stud. 2018, 57, 44-54. [CrossRef]

Jannat, M.; Hossain, M.K.; Uddin, M.M. Socioeconomic Factors of Forest Dependency in Developing Countries: Lessons Learned
from the Bandarban Hill District of Bangladesh. Am. J. Pure. Appl. Sci. 2020, 2, 77-84. [CrossRef]

Lozan, A.; Galupa, D. Expansion of Forests through the Development of the Communal and Private Forestry Sector in the Republic of
Moldova; PPT: Lozova, Moldova, 2021.

Talmaci, I.; Miron, A. Sustainable Management of Forests and Grasslands Owned by Local Public Authorities (UNDP),
Chisinau, Republic of Moldova. 2016. Available online: https://www.undp.org/content/dam/moldova/docs/Publications/
managementul%20padurilor.pdf (accessed on 20 February 2022).

Government of the Republic of Moldova. Decision of the Government of the Republic of Moldova No. 301 from 24.04.2014
on the Approval of the Environmental Strategy for 2014-2023 and the Action Plan for Its Implementation. Available online:
https:/ /www.legis.md/cautare/getResults?doc_id=114539&lang=ro (accessed on 2 March 2022).

Hajjar, R.; Newton, P; Ihalainen, M.; Agrawal, A.; Alix-Garcia, J.; Castle, S.E.; Erbaugh, J.T.; Gabay, M.; Hughes, K.; Mawutor, S.;
et al. Levers for alleviating poverty in forests. For. Policy Econ. 2021, 132, 102589. [CrossRef]

Reyes, R.; Helson, H.; Zerriffi, H. Firewood: Cause or consequence? Underlying drivers of firewood production in the South of
Chile. Energy Sustain. Dev. 2018, 42, 97-108. [CrossRef]

Popa, B.; Halalisan, F.A.; Abrudan, I.V. Forestry institutional reform strategy and implementation in Republic of Moldova. In
Proceedings of the 17th International Symposium: Legal Aspects of European Forest Sustainable Development, Prague, Czech
Republic, 18-20 May 2016; pp. 7-17.

Chakraborty, A.; Joshi, PX.; Sachdeva, K. Capturing forest dependency in the central Himalayan region: Variations between Oak
(Quercus spp.) and Pine (Pinus spp.) dominated forest landscapes. Ambio 2018, 47, 504-522. [CrossRef]


http://lex.justice.md/index.php?action=view&view=doc&lang=1&id=358781
http://www.silvic.usv.ro/biomass/2_Raport_BiomasS_2016.pdf
http://www.silvic.usv.ro/biomass/2_Raport_BiomasS_2016.pdf
http://doi.org/10.3390/su12072629
http://doi.org/10.1016/j.gecco.2020.e01001
http://doi.org/10.1186/s13717-017-0107-3
http://doi.org/10.1016/j.jrurstud.2017.10.001
http://doi.org/10.34104/ajpab.020.077084
https://www.undp.org/content/dam/moldova/docs/Publications/managementul%20padurilor.pdf
https://www.undp.org/content/dam/moldova/docs/Publications/managementul%20padurilor.pdf
https://www.legis.md/cautare/getResults?doc_id=114539&lang=ro
http://doi.org/10.1016/j.forpol.2021.102589
http://doi.org/10.1016/j.esd.2017.10.006
http://doi.org/10.1007/s13280-017-0947-1

	Introduction 
	National Context 
	Study Area and Data 
	Materials and Methods 
	Results 
	The Role of Forest Ecosystem Services as Seen by Local People 
	Sources of Income 
	Forest Products and Their Collection 

	Discussion 
	Ecosystem Services from a Rural Perspective 
	Dependence on Non-Timber Forest Resources 
	Dependence on Timber Forest Resources 
	Factors Influencing Dependence on Forest Resources 
	Directions for Strategies and Policies in Moldova 

	Conclusions 
	References

