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Abstract

This article examines the redistribution of value added generated in agriculture to other sectors of the economy, taking
into account the unequal nature of intersectoral relationships. These issues are caused by deficiencies in the
methodology for accounting for ecosystem assets within the current accounting system of the Republic of Moldova,
which insufficiently integrates eco-economic approaches, thereby reducing the quality of financial reporting.

The four-stage algorithm developed by the authors helps to address the identified asymmetries and integrate fair value
principles. This methodology is based on the application of the Total Economic Value approach, which ensures more
comprehensive disclosure of information on natural capital and enhances the quality of managerial decision-making.
The findings confirm the need to reform the methodology for accounting and valuation of ecosystem assets to achieve

the sustainable development goals in the Republic of Moldova.
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INTRODUCTION

In today’s economy, many people still see
natural resources and ecosystem services as
free gifts from nature, without real economic
value. Because of this, they are often overused.
However, both society and businesses need to
understand that losing these resources brings
serious social and economic costs and creates
major risks that now contribute to the global
environmental crisis. Society and businesses
need to recognize the value of nature, as well as
realize "... the importance of living in harmony
with nature, rather than destroying it for short-
term gain" (WWF-UK, 2024). This emphasizes
the importance of revisiting approaches to
economic activity and transitioning to more
sustainable and responsible business models.
Under the current conditions, the business
model in the agricultural sector is undergoing
significant changes. This is due to the
intensification of global environmental, social,
and economic issues (Taoumi & Lahrech,
2023). The economic activities of agribusiness
have a direct impact on the natural resource
potential and social processes in society
(Tilman et al., 2017).
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Agri-food systems rely on natural, human,
social, and production capital as key resources
that support human well-being, drive economic
growth, and maintain environmental
sustainability. Natural capital plays a special
role, as it is responsible for biomass production
and the provision of fresh water. On one side,
agri-food systems can negatively influence
natural resources, contributing to greenhouse
gas emissions and environmental pollution. On
the other side, the application of regenerative
agriculture methods allows agribusiness to play
a key role in ecosystem restoration.

The transformation of agri-food systems is a
key element of the comprehensive approach to
achieving the Sustainable Development
Agenda goals by 2030 (United Nation, 2015).
However, the transformation of agri-food
systems requires a bold step toward
implementing comprehensive and coordinated
policy reforms that support the greening of
agribusiness and aim at  biodiversity
conservation, the co-creation of new
knowledge, and the promotion of equity and
sustainability, all representing initiatives that
only a limited number of countries have been
ready to undertake (Tiizel & Durdu, 2025).



In the Republic of Moldova, which is
implementing the Association Agenda between
the Republic of Moldova and the European
Union for 2021-2027, the Environmental
Strategy for 2024-2030 (hereinafter - the
Environmental Strategy) has been adopted. It
provides a set of measures aimed at preserving
natural  capital and  addressing  the
environmental crisis. The Environmental
Strategy notes that the current system of
environmental management and compliance in
the Republic of Moldova includes several
interconnected  elements, in  particular
environmental impact assessment, monitoring,
and reporting on the state of the environment.
However, the application of this assessment
methodology, regulated by the 2014 legal
framework, has revealed its shortcomings,
primarily due to the wuse of outdated
environmental assessment procedures
(Environmental Strategy for 2024-2030, 2024).
The Republic of Moldova is predominantly an
agricultural country, in which agribusiness
occupies about 59% of the land fund. In this
regard, the measures provided for by the
Environmental  Strategy and aimed at
mitigating the environmental crisis, including

environmental impact assessment,  will
inevitably lead to the transformation of
agribusiness. Thus, the growing need for

enterprises to provide information on the
depletion of natural resources, environmental
pollution, and the harm caused to nature or

human well-being has been reflected in
institutional programs and documents.
The concept of sustainable development

emphasizes that the true value of natural
resources 1s determined not only by their use in
meeting current needs but also by their
potential to meet the needs of future
generations.

It is important to recognize the contributions of
Costanza and Daly (Costanza & Daly, 1992;
Costanza, 2020), whose research on the
concepts of ‘natural capital’, ‘ecosystem
services’ and their role in building national
wealth has provided the framework for
international initiatives including the 2030
Agenda and the Sustainable Development
Goals (United Nation, 2015). It was they who
began to view natural capital functionally, as a
stock that generates a flow of valuable goods or
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services in the future. This flow is considered
sustainable, as it is formed by non-produced
resources (independent of human activity) and
is referred to as natural income. In the theory of
Costanza and Daly, the terms “capital” and
“income” carry a clearly evaluative meaning,
characterizing natural capital not only in
functional terms but, importantly, also in terms
of economic value. However, the inclusion of
ecosystem services (waste processing, water
regulation, and erosion control) in natural
capital goes beyond the traditional notion of
consumer value and creates additional
challenges in determining the value of natural
capital.

Thus, with the transition to a new technological
paradigm, the knowledge economy, the
traditional industrial-era perception of natural
resources solely as a raw material base has
transformed: they are now viewed as a factor
for generating wealth, while retaining their
crucial role in ensuring the existence of humans
and society as a whole.

Accounting for changes in land use and
biodiversity 1s an important task, the
implementation of which provides accurate
information for making timely and informed
decisions. To monitor changes in natural
capital, which consists of renewable and non-
renewable  resources, biodiversity, and
ecosystems, a database is needed that contains
information both on their quantity and on their
status (Arias, 2016).

There is a growing need to provide the business
community with information on the depletion
of natural resources and environmental
pollution, as well as the harm caused to nature
or human well-being. Modern users of financial
reports are interested in indicators reflecting the
interaction  between  agribusiness  and
ecosystems, which characterize the impact of
this interaction on the growth of the company’s
capital and the changes in the state of
ecosystem assets. Traditional agricultural
statistics provide very limited information
about agriculture's contributions to rural
development, poverty reduction, food security,
nutrition, biodiversity, and environmental
sustainability. Furthermore, traditional
measurements of agricultural growth reflect
changes in physical production volumes rather
than income, while growth indicators



(expressed in constant prices) offer only a
partial perspective on agricultural efficiency.
The study by Muronda et al. demonstrated that
factors influencing the value creation chain in
agribusiness include location, marketing, the
agricultural products market, and the specifics
of individual types of agribusinesses, whereas
added value is not among these factors. This
indicates the need to revise the agribusiness
value-added assessment model and adapt it to
the current conditions of sector development
(Muronda et al., 2025).

Data on resources used by agribusiness,
typically included in economic assessments,
relate to produced capital and, to some extent,
human capital (such as labor and wages). Flows
and outcomes related to natural, social, and
(partially) human capital are not reflected. For
example, the actual value of land, as well as the
value of ecosystem services such as clean
freshwater and pollination, are not reflected,
even though they are fundamentally important
for agribusiness productivity. Thus, a new,
systematic approach is needed to measure and
assess the economic value of environmental,
social, and economic losses and benefits
resulting from the functioning of agri-food
systems. The inability to express all costs and
benefits in monetary terms is a limiting factor
for the quality of decisions made by regulatory
bodies, entrepreneurs, farmers, investors, and
consumers. The new evaluation approach
involves a quantitative assessment of hidden
costs.

According to the FAO Report on the State of
Food and Agriculture 2023, the hidden costs
from agriculture, through environmental
pathways - are equivalent to almost one-third of
agricultural value added (FAO, 2023).
Performing the important function of ensuring
food security and production self-sufficiency,
agribusiness requires external investment.
However, the government, typically through
subsidies, makes most of these investments
while other institutional sectors should also
invest in agribusiness. Moreover, from this
process, businesses in other institutional sectors
can benefit both financially, through the
increase in equity, and socially, by minimizing
market risks, as the value of agricultural land is
less susceptible to market fluctuations
compared to other types of real estate (Erbas,
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2024). In this context, it becomes clear that

investors are primarily interested in value-

based indicators of the interaction between

agribusiness and ecosystems, as these play a

significant role in the implementation of

advanced technological solutions using new
materials and soil processing technologies. The
main areas of their activity include innovative
developments in agricultural engineering, plant
protection, soil cultivation, and more

(Derunova et al., 2024). Therefore, their

investment risks in agribusiness should be

clearly defined, and the prospects should be
determined.

The value of the products produced by

agribusiness and the gross value added

generated in this sector are largely determined
by the quality and structure of agricultural land,
climatic conditions, production systems,
technologies, and the methods used in

agribusiness operations (Buzatu et al., 2024).

In this regard, the following questions arise:

e [s it possible to make agribusiness
sustainable and viable in the face of
challenges without detaining information
on the real value of land resources?

e How reliable are  macroeconomic
indicators such as gross domestic product,
the value of produced goods, and gross
value added in this case?

One of the priority tasks in this context is the

assessment of the initial costs of agribusiness,

which requires innovative solutions and
adequate institutional support (Buzatu et al.,
2024).

To  understand the  sustainability  of

agribusiness, it is important to consider that it
is defined not just by the long-term use of land
without changing its intended purpose, but by
the implementation of a specialized system for
managing land and natural resources,
biodiversity, and associated ecosystem
services. Such a system should be harmonized
with the needs of social development and
ensure an optimal balance between the social,
environmental and economic aspects of land
use (Tretiak et al., 2022). One of the key
approaches to addressing the sustainability of
agribusinesses is ecosystem assets valuation.

Constant changes in the interpretation of this
concept are associated with the evolution of
views on value in economic theory. Revision



of the relationship between the concepts of
“good” and “value” in relation to natural
resources affects the approaches to their
valuation in national accounting systems. The
economic assessment of these elements in
terms of national wealth is as necessary as the
assessment of traditional resource potential.
This approach allows a wider range of natural
assets to be included in national capital
calculations,  thereby  increasing  their
importance to society.

With the development of economic relations in
society, the perception of land as a natural gift
and a source of vital resources gradually
changed, transforming into an understanding of
it as a means of acquiring wealth, while
maintaining its role in sustaining life. The
assessment of land, as the primary ecosystem
of agribusiness, is the most complex. The
market approach to valuation is considered the
most preferable, with its foundation being the
ownership rights to the real estate upon its
purchase. It is essential for every agricultural
landowner to know the market value of their
land and leverage this information to their
advantage (Chiorean et al., 2024).

One of the key challenges for sustainable
development is to determine the qualitative
characteristics of the state of the ecosystem
assets that are formed as a result of their
interaction with agribusiness. However, using
indicators solely in physical terms does not
fully capture the dynamics and ongoing
changes in the productive potential of
ecosystem assets and, as a result, makes it
difficult to make effective decisions for
sustainable development (Watson et al., 2022).
Integrated reporting aims to address the issue of
information quality for owners of all resources
used by businesses, including ecosystem
resources. It is designed to disclose information
about the value of financial, social, natural, and
other types of capital, the contribution of
socially responsible businesses to their
maintenance, and, finally, their impact on the
growth of total capital (Golochalova &
Cojocaru, 2023). However, in the absence of a
standardized methodology for valuing all forms
of capital, such information is supplementary to
that presented in financial reporting and
complicates decision-making regarding
sustainable development goals.
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The development of sustainability indicators
that can be expressed in monetary terms is
particularly relevant in agribusiness, as it relies
on biological and land resources that contribute
to value creation and the transformation of
various types of capital: social, environmental,
production-intellectual, and others (Dzhikia,
2021). Agribusiness faces a dilemma: on one
hand, the need to increase yields to achieve
maximum profits, and on the other, the risk of
degrading natural capital, including the
depletion of land, water, and other resources, as
well as the loss of biodiversity. Ignoring this
dilemma is fraught not only with the potential
bankruptcy of individual businesses but also
with exacerbating environmental and socio-
economic crises at the scale of regions or
countries. The solution to this problem is
imperative, presenting a challenge both for the

scientific community and for society as a

whole. Modern science is responsible for

finding a balance between economic gain and
the preservation of natural capital in a rapidly
changing world (International Organization for

Standardization, 2023).

Recognition and accurate assessment of the

added value, critical importance, and growing

role of agriculture in economic development
have significant implications for determining
subsidies and the actual expenditures of the
public sector on agribusiness, which still
remain low and insufficient. Since the results of
agribusiness are measured using information on
the actual volume of production and sale of raw

materials. However, this approach leads to a

significant underestimation of the contribution

of this sector to the economic development of
the country.

An important step in addressing the problem of

valuing natural resources is their identification

as an economic phenomenon. This process
consists of three stages:

1) identifying the parties involved
transaction related to their use,

2) granting legal form through the assignment
of ownership rights and the establishment of
their obligations related to the exercise of
rights over natural resources, and finally,

3) assessing the economic content through
monetary measurement of the benefits
derived from the use of ecosystem assets
(Golochalova & Cojocaru, 2022).

in the



The ownership rights to ecosystem assets give
legal and economic weight to agribusiness's
social responsibility for the assets it uses. In the
absence of a clear definition of the right to
benefits from their use, businesses are exempt
from responsibility for the outcomes of their
environmental activities. They do not bear the
environmental costs associated with mitigating
the negative effects of their activities, which
they shift onto other social entities (Mises,
2012). According to accounting law, in this
case, the accounting mechanism both does not
recognize ecosystem assets as capital for use in
the "Assets" section and as capital for
maintaining  business  activities in the
"Liabilities" section of the balance sheet
(Richard & Altukhova, 2017) or it generates
misleading information about the financial
condition of the agribusiness.

The wvaluation and accounting of natural
resources as part of national wealth is directly
related to the concept of national accounting.
The universal tool in this context is the concept
of Total Economic Value (TEV), which
considers both the value of use (UV - Utility
Value) and the value of existence (NV) (Pearce
& Warford, 1993). This approach makes it
possible to assess ecosystem services and,
consequently, to calculate the value of natural
capital within the structure of national wealth
more objectively.

If this approach is disregarded, the data
compiled in national income and expenditure
accounts lead only to a formal estimation of
macroeconomic indicators such as Gross
Domestic Product (GDP), Gross Value Added
(GVA), and Value of Industrial Product (VIP).
Moreover, government subsidy policies allow
businesses to manipulate legislation and
economic conditions to gain economic
advantages by minimizing the environmental
costs of production (Golochalova et al., 2023).
The System of Environmental-Economic
Accounting (SEEA) is responsible for defining
best practices in assessing the condition of
ecosystems, their assets, and services (United
Nations, 2021). It also helps in choosing
effective responses to societal demands
regarding the usefulness of such information
and in developing policies aimed at promoting
environmentally sustainable growth. This
approach 1is also applied in agribusiness.
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Meanwhile, its development demonstrates that
traditional macroeconomic indicators overlook
external environmental effects and do not
account for the contribution of natural capital in
their formation. It is expected that the use of
this approach will solve the problem of natural
capital valuation and make environmental
adjustments to traditional indicators.
(Lauraitiené¢ & Vitunskiene, 2022).

However, the transition to SEEA is associated
with a number of limitations, in particular: the
availability and quality of data, the necessary
investments for its implementation, the
complexity of integrating it with existing
accounting systems, as well as the low
awareness of agribusiness about its benefits and
methods of application (Zaharco & Jomir,
2025). This enables SEEA to be regarded as an
innovative tool, whose adoption in agribusiness
remains gradual because of the sector’s
particular characteristics.

In the last two decades, almost all countries,
including the Republic of Moldova, have
adopted measures to prevent the depletion of
natural resources and promote circular
businesses. The National Development Strategy
"European Moldova - 2030" (hereinafter, the
Strategy) includes an analysis of current
national issues and, based on a homocentric
vision of societal development, outlines a series
of protective measures to neutralize them. The
Strategy highlights the fact that, due to low
income, the society of the RM prioritizes socio-
economic issues and fails to recognize the
importance of natural resources for ensuring its
well-being and sustainable development. The
foundation of the society's "environmental
philosophy" 1is the tendency to perceive
ecosystem resources (land, water, mineral, and
biological) as a gift from nature, which, as a
result, are considered free and unlimited for
use. Meanwhile, the global economy, driven by
developed capitalism, continues to exploit
ecosystem resources intensively, with the rate
of exploitation steadily increasing.

In the Republic of Moldova, which is one of
the agribusiness-oriented developing countries,
land resources and fertile soils are actively
exploited and, therefore, face degradation.
Every year, around 6,400 hectares of
agricultural land degrade and lose their
production potential or are completely removed



from agricultural use (Law No. 315/2022).
Moreover, to maintain the productivity of land
resources in agriculture, a significant amount of
chemicals is used, with the figure exceeding
100,000 tons in 2020-2021. At the same time,
in 2022, the volume of mineral fertilizers used
by agribusiness in the RM decreased by one-
third, to 67.9 thousand tons of active substance.
However, this does not mean that agribusiness
in the RM has become more sustainable, as the
share of land fertilized with mineral fertilizers
has remained at 80% for the past five years
(2019-2023) (NBS RM, 2023).
However, they are one of the main sources of
risks to the condition of land resources and the
environment as a whole (Law No. 315/2022). It
is evident that the issue of ecosystem assets is
particularly acute for the RM, whose economy
is most vulnerable to their degradation.

The Strategy outlines measures aimed at

neutralizing the environmental crisis and

ensuring a healthy and safe environment,
including the following:

* Integration of sustainable development
principles and their adaptation in the
national economy sectors;

= Reproduction of quality statistical data and

» the formation of indicators necessary for
evidence-based decision-making;

= Creation of a comprehensive system for
managing the economic sector's impact on
ecosystem services to reduce environmental
risks;

* Focusing on funding “the development of
technologies that prevent soil erosion and
degradation, adapted to the needs of the
national agricultural system” (Law No.
315/2022).

HI: The lack of alignment between the
reporting of agribusiness ecosystem assets and
fair value assessment principles limits the
contribution of this information to the
formulation of sustainable development
policies in the Republic of Moldova.

H2: The accounting system of the Republic of
Moldova, based on the continental model, has

Introdu-
ction

Agribusi

ness

agribusin
ess

not yet created conditions for applying SEEA
and reflecting information on the state of
ecosystem assets in financial reporting,
including data related to agribusiness.

The aim of this research is to develop a
methodological approach for analysing the
trend in measuring the contribution of
agribusiness and its related sectors to the value
creation chain in the Republic of Moldova, as
well as for assessing its impact on
macroeconomic indicators in the context of the
transition to a sustainable development model
for society.

This research focuses on analysing the existing
methodological approaches to accounting for
ecosystem assets in the Republic of Moldova,
as well as on evaluating their prospects in terms
of implementing the principles of sustainable
development.

MATERIALS AND METHODS

The systems approach is applied to rationally
combine scientific methods aimed at building
the research methodology, including problem
formulation, hypothesis development, and their

justification.
The foundation of the developed methodology
is based on methods of abstraction,

mathematical and graphical modeling, as well
as content analysis. The method of abstraction
was used to analyze macroeconomic indicators,
such as the value of industrial product (VIP)
and gross value added (GVA), related to two
institutional sectors of the RM: agribusiness
and industry, particularly the manufacturing
sector by relevant types of economic activity.
At the same time, other institutional sectors
(such as trade, transportation), indirectly related
to agribusiness, as well as those independent of
it (such as the extractive industry), were not
considered in the study. The financial sector is
also excluded from the analysis. This approach
is justified by the recognized value chain model
of agricultural production, as shown in Figure 1.

« agricultural
products

« flourioils, ect

« biofuel

Figure 1. Agricultural Production Value Chain Diagram
Source: developed by the authors based on KPMG, 2023, pg. 5
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Based on mathematical formalization and
graphical modeling, a four-stage algorithm has
been developed to evaluate the adopted
approach in RM for measuring the state of
ecosystem assets involved in the value chain of
agricultural products. It includes the following:

1) Identification of types of economic
activities in the manufacturing industry
related to agribusiness (first stage of the
algorithm);

Calculation of the contribution share (K) to
macroeconomic indicators (VIP and GVA)
for each identified type of manufacturing
activity  associated with  agribusiness
(second stage of the algorithm). The
following formula is proposed for
estimating the contribution share of
economic activity to the formation of VIP
and GVA:

VIP,

2)

K =

| S vip
i=1

k1= 100% )

TSon
i=1

where: K] - the contribution of institutional
sector i to the total VIP, %;

K - the contribution of institutional sector i to
the total GVA, %;

VIP - the VIP of institutional

(agribusiness and the manufacturing industry),
monetary units;

x100% (1)

sector i

ZVIPZ. - the VIP overall for agribusiness and
i=l

the manufacturing industry;

GVA; - the GVA of the economic activity of

institutional sector i (agribusiness and the
manufacturing industry), monetary units;

ZGVA[ - The value of GVA overall for

i=1

agribusiness and the manufacturing industry;

i - economic activity index.

3) Calculation of the contribution of a
conditional 1% of economic activity to VIP
and GVA, calculated using the developed
formula (third stage of the algorithm):

K! K
SEx001:3)  BI==Ex001 (4)

B;
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where: ' - the contribution of a conditional
1% of a type of economic activity to VIP;
pi" - the contribution of a conditional 1% of a
type of economic activity to GVA;

- the share of a specific type of activity in

the studied institutional sectors.

4) To confirm the validity of the results, a
formula is used to assess the return on
investment in agribusiness and the asso-
ciated institutional sector, the manufacturing
industry (fourth stage of the algorithm):

=00 5) 1= a00% )

i i

where: I] —return on investment in long-term

assets in the VIP indicator of agribusiness and
its associated institutional sector
(manufacturing industry);

I, — investments in long term tangible assets,

by economic activities in agribusiness and its
associated institutional sector (manufacturing
industry);

I — return on investment in long-term assets

in the GVA indicator of agribusiness and its
associated institutional sector (manufacturing
industry).

Using the content analysis method, the
compliance of the provisions of national
accounting standards regarding the evaluation
of ecosystem assets used in agribusiness with

the requirements of the  Sustainable
Development Concept is analyzed.
RESULTS AND DISCUSSIONS
Assessment of the Contribution of

Agribusiness to the Value Creation Chain in
the Republic of Moldova and Analysis of Its
Impact on Macroeconomic Indicators

To evaluate the current trends in monitoring
information regarding the state of ecosystem
assets interacting with agribusiness in the
Republic of Moldova, the following
manufacturing industry activities associated
with agribusiness were identified: processing
and preserving of fruits and vegetables,
manufacture of grain mill products, starches
and starch products, and manufacture of
bakery and farinaceous products.

According to NBS RM data, the factor
influencing the change in the state of ecosystem



assets used by agribusiness is the products sold
during the reporting period, measured in
physical units. The problem with using
quantitative assessment is that it does not
reflect the value of ecosystem assets, which is
steadily increasing:

* because most of them are limited in nature,
although their use continues due to the
constant demand for agricultural products.
According to the theory of marginal utility,
the limitation of resource supply with
unchanged demand increases its value to the
consumer, and thus, its cost;

= as they play an important role in the national
economy by participating in ensuring food
security for society and the production
system of agribusiness, as well as
contributing to the economic activity of
various institutional sectors involved in the
value chain. This primarily applies to the
manufacturing industry.

Table 1. Number of agribusiness and manufacturing
industry in the Republic of Moldova

Institutional
sector

Agriculture
Manufacturin
g industry,
including
those related
to
agribusiness:
Processing
and
preserving of
fruits and
vegetables
Manufacture
of grain mill
products,
starches and
starch
products
Manufacture
of bakery and
farinaceous
products

Source: developed by the authors on the basis of NBS RM data:

Statistical Yearbook, 2023

2017 2018 2019 2020 2021 2022

3,645 3,641 3,638 3,638 3,623 3,623
4,098 4,050 3,992 4,201 4,207 4,304

90 93 99 97 104 113

190 167 153 140 140 134

306 292 282 301 300 294

The visualization of the evidence base for the
given statement is presented in Table 1, which
is based on agribusiness and three identified
types of economic activity in the institutional
sector - manufacturing industry.
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The analysis of the data presented in Table 1
allows us to conclude that the share of
agribusinesses operating in RM is significant
and varies from 45.7% to 47.34%, moreover, it
predetermines the activity of the associated
identified activities, whose share in the total
number of enterprises varies from 6.73% to
7.39%. As evidence, the calculations for 2022
are provided:

e the share of agribusiness amounted to 45.7%
(3,623 units x 100%/7,927 units), where
7,927 units (4,304 + 3,623) is the total
number of agribusiness and manufacturing
enterprises;

the share of identified manufacturing
enterprises is 6.82% (541 units x 100% /
7,927 units), where 541 units (113 + 234 +
294) is the number of identified
manufacturing enterprises.

At first glance, the obtained results serve as an
argument in favor of the judgment about the
important role of agribusiness in the economy.
However, in order to assess its contribution to
the prosperity of the economy of the RM, we
will calculate the contribution shares to VIP
and GVA for each type of economic activity,
using formulas 1 and 2 based on the aggregated
data from Table 2.

To be visualized, the obtained results are
presented in Table 3, the analysis of which
allowed to formulate the following conclusions:
First: In the considered period, the share of
agribusiness contribution (K') to GDP is
significant, ranging from 27.28% to 37.04%. At
the same time, it determines the additional
contribution to GDP from related sectors of the
manufacturing industry, although their share is
small, ranging from 6.98% to 8.35%.

As evidence, let's provide the calculations for
2022:

the share of agribusiness contribution (K's)
to GDP amounted to 27.28% (27,650.8
million MLD x 100%/101,356.6 million
MLD);

the share of contribution from agribusiness-
dependent manufacturing enterprises (K'inq)
to VIP is 7.88% ((3,554.6 million MLD +
804.8 million MLD + 3,637.7 million
MLD) x 100%/ 101,356.6 million MLD).



Table 2. Value of Industrial Product and Gross Value Added generated as a result of economic activity, million MLD
(at current prices)

Institutional sector | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 |
Value of Industrial Product (VIP) - K'
Processing and preserving of fruits and |, 0575 | 55075 | 20519 | 22835 | 3.0759 | 3.554.6
vegetables
Manufacture of grain mill products, starches 463.4 3855 4748 480.4 531 4 R04.8
and starch products
Manufacture of bakery and farinaceous products | 2,374.1 2,4294 | 2,629.0 | 2,528.0 | 2,930.3 3,637.7
Total manufacturing industry 43,931.5 | 46,486.9 | 49,862.3 | 50,034.9 | 59,283.0 | 73,705.8
Agriculture 21,509.4 |21,214.05| 21,796.1 | 18,938.4 | 34,8724 | 27,650.8
Total 65,440.9 167,700.95| 71,658.4 | 68,973.3 | 94,155.4 |101,356.6
Gross Value Added (GVA) - K"
Processing - and preserving of fruits and | ¢.7 4 | g75 70 | 102040 | 767.07 | 1,026.78 | 1,018.54
vegetables
Manufacture of grain mill products, starches | 57 93 | 13356 | 16326 | 16149 | 186.69 | 218.26
and starch products
Manufacture of bakery and farinaceous products | 789.66 818.59 897.95 847.81 980.11 | 1,042.79
Total manufacturing industry 17,548.0 | 19,037.1 | 20,407.6 | 20,186.4 | 23,336.2 | 24,251.3
Agriculture 21,472.1 |1 19,184.9 | 20,957.3 | 18,708.4 | 25,628.8 | 22,740.7
Total 39,020.1 | 38,222.0 | 41,364.9 | 38,894.8 | 48,965.0 | 46,992.0

Source: developed by the authors on the basis of NBS RM data: National Accounts, 2023

Similar calculations were also performed for
other years, as well as to assess the contribution
(K") of each type of economic activity in the
manufacturing industry to GVA (Table 3).

Table 3. Share of contribution (%) of identified types of
economic activities to VIP and GVA

Institutional

2017
sector

2018 |2019 (2020 |2021 |2022

Share of contribution (%) of economic activities to VIP

Processing and
preserving of
fruits and
vegetables

401 |3.82 411 |331 |3.26 |3.51

Manufacture of
grain mill
products,
starches and
starch products

0.71 10.56 |0.66 |0.69 |0.61 |0.79

Manufacture of
bakery and
farinaceous
products

3.62 |3.58 |3.66 |3.66 |3.11 |3.58

Agriculture 32.86 |31.33 |30.4 [27.45 [37.04 |27.28

Share of contribution (%) of economic activities to GVA

Processing and
preserving of
fruits and
vegetables

224 |29 246 |197 [2.09 |2.16

Manufacture of
grain mill
products,
starches and
starch products

0.40 1034 039 |041 |0.38 |0.46

Manufacture of
bakery and
farinaceous
products

202 |2.14 |217 [217 | 20 |2.22

Agriculture 35.86 |29.79 [31.99 [30.04 [34.73 ]27.92

Source: developed by the authors on the basis of NBS RM data:
National Accounts, 2023.
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Second: 1t 1s evident that the larger the share of
enterprises in the total number, the higher the
values of K’ and K". For an accurate assessment
of the agribusiness contribution to the
formation of macroeconomic indicators, it is
necessary to neutralize the influence of the
number of enterprises involved in this process.
To this end, the calculation of the contribution
to VIP (f") and GVA (") for one conditional
percentage of enterprises in the studied
institutional sectors is carried out using
formulas 3 and 4, the results of which are
visualized in diagrams 2 and 3.

Diagram 2 shows that the contribution of
agribusiness to VIP in the analyzed period
ranges from 0.59 to 0.80 (0.59 < ' < 0.80),
while the overall contribution of identified
types of economic activities is within the range
of 3.60 to 4.65 (3.60 < fB',a < 4.65).

Diagram 3 shows that the contribution of
agribusiness to GVA in the analyzed period is
within the range: 0.61 < "z < 0.76, while the
overall contribution of identified types of
economic activities is within the range: 2.34 <
B"ina < 3.13. The growth of the GVA indicator
compared to the VIP indicator is explained by
the subsidization of agribusiness, the amount of
which, according to data from the NBS, ranges
from 1,590.2 million MLD to 7,845.1 million
MLD (Figure 3).
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Figure 2. Diagram of the contribution relationships to VIP of manufacturing activities related to agribusiness,
Republic of Moldova
(Source: developed by the authors on the basis of NBS data: National Accounts, 2023)
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Figure 3. The contribution of Agribusiness-Related Manufacturing Activities to Gross Value Added (GVA),
Republic of Moldova
(Source: developed by the authors on the basis of NBS RM data: Environment and National Accounts, 2023)

The following diagram (Figure 4) illustrates the
positive impact of subsidies on the
macroeconomic indicators of agribusiness. This
diagram is based on formula (5).

The analysis of diagrams 3 and 4 allows us to
formulate the third conclusion: there is a trend
in the national economy towards the dominance
of the contribution of manufacturing activities
in the formation of macroeconomic indicators.
It is evident that this fact indicates the existence
of a paradox in the methodology for measuring
the contribution of institutional sectors in the
context of the prosperity of the RM: the
contribution of agribusiness is significantly
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lower than the contribution of identified
economic activities in the manufacturing
industry, even though agribusiness essentially
represents their quintessence. The evidence of
this paradox is the ratio coefficient of the one-
percent contribution to VIP from agribusiness
and the related economic activities, the value of
which is often below 1. For example, in 2022,
it was 0.45 (0.60/1.33), where 1.33 is the
average share of one percent for the
manufacturing industry. The ratio coefficient of
contributions to GVA ranges from 0.60 to 0.97,
which is due to the subsidization of
agribusiness in the RM.
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Figure 4. Return per MDL on investment in long-term assets of enterprises related to the processing
of agricultural products (/)
(Source: Source: developed by the authors on the basis of NBS RM data: Environment and National Accounts, 2023)

This conclusion aligns with the position
presented in the UN Report to the Rio+20
Conference (United Nations et al., 2012),
which states that without proper assessment of
the contribution of ecosystems, macroeconomic
indicators such as GDP, VIP, and GVA are
distorted. Thus, hypothesis H1 is justified.

General Overview of the Legislative
Framework of the Republic of Moldova
Regarding Trends in the Assessment of
Ecosystem Assets in Agribusiness

It is known that national development trends
are determined by strategic documents.
However, a strategy is inherently forward-

looking, focusing on future goals and
directions. To characterize the current
procedures for assessing and presenting

information on the state of ecosystem assets
used by agribusiness and other enterprises in
their activities, we will refer to the provisions
of the National Accounting Standards
(hereinafter - NAS). These prescribe the rules
for assessing ecosystem assets - land plots and
biological assets, which we will present in
Table 4.

It is obvious that the outlined requirements are
aimed at ensuring compliance with the 'cost
principle,’ which is used in the preparation of
financial statements according to the legal
requirements. Compliance with the cost
principle excludes the use of income or market
approaches for valuing ecosystem assets.
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Table 4. Provisions of the National Accounting
Standards (NAS) "Specifics of Accounting
in Agriculture" related to the recognition
and assessment of biological assets

1 Definition of a A living animal or plant, either long-term or
biological asset current assets (Articles 4, 22, 30).

2 Definition of a land
plot

Long-term tangible assets owned by the
entity or obtained under a finance lease
(financial leasing) for use in the entity's
activities. They are classified as non-
amortizable assets, with an undefined useful
life.

2 Valuation It consists of two stages: at initial
methodology for recognition, the initial cost is determined,
long-term and at subsequent valuations, the model

biological assets based on cost is used (Article 23), less
accumulated depreciation and accumulated
impairment losses, based on the general
principles established by the NAS for

evaluating long-term assets.

Alternative
subsequent
valuation of

Under the entity's accounting policy, it is
permissible to use fair value measurement
minus selling costs, as specified in the

biological assets general provisions of IFRS (IAS) 41
"Agriculture".
4 Valuation It consists of two stages: at initial

methodology for
current biological
assets

recognition, they are valued at acquisition
cost, which is determined based on the
source of acquisition (Article 30); after initial
recognition, during the reporting period, they
are valued at the initial cost, adjusted
(increased/ decreased) for the costs of
maintaining these assets, and at the reporting
date, they are valued at the lower of two
amounts: the initial cost and net realizable
value (Article 33).

At net realizable value and is reflected in the
accounting as an increase in inventories and
a reduction in expenses related to the main
activity, in accordance with the general rules
outlined in the NAS "Inventories" (Articles
17,37, 39).

Recognition of by-
products is done

Source: developed by the authors



It is obvious that the outlined requirements are
aimed at ensuring compliance with the 'cost
principle,’ which is used in the preparation of
financial statements according to the legal
requirements. Compliance with the cost
principle excludes the use of income or market
approaches for valuing ecosystem assets.

The ecological taxation system in the Republic
of Moldova, which sets payments for the use of
ecosystem resources, reflects a legal approach
to valuation, based on the idea that ecosystems
are inexhaustible. On the one hand, it excludes
the possibility of recognising their real value,
and on the other hand, in the absence of
accurate data on the value of ecosystems and
the terms of their useful life, it makes it
possible to set external limits on the value
through the mechanisms of tax regulation. A
visual representation of the results of applying
the ecological taxation system is shown in
Figure 5.
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u Use of mineral fertilizers in average per 1 sown hectare, kg

m Current expenditures of economic entities for environmental
protection, lei per 1 thousand ha
Current expenditures of economic entities for permissible
pollutant emissions, lei per 1 thousand ha

Figure 5. Dynamics of agribusiness expenditures in
ecosystem maintenance (sown areas)
(Source: developed by the authors on the basis of NBS
RM data: Environment, 2023)

There is a steady increase in the total environ-
mental expenditures, with a predominance of
expenses caused by violations of environmental
tax legislation, which undermines the
motivation for businesses to invest in
environmental protection (Fig. 4).

Moreover, the total business spending on
environmental protection in 2022 barely
reaches 0.37% of GVA, while the average
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value for the European Union countries is 1.5%
(Law No. 315/2022).

It is obvious that the current tax policy, which
uses environmental economic instruments such
as taxes and environmental permits, is unable
to change the situation. At the same time, it
should complement market signals to stimulate
innovation and investment in a resource-
efficient economic model, and provide for the
appropriate redistribution of revenues from
fossil fuel taxes, resource use, emissions
trading quotas, and more (United Nation et al.,
2012).

The above suggests that the transition to SEEA
in the Republic of Moldova is currently not
being carried out, due to several underlying
reasons. First, the existing accounting
methodology is based on the cost principle,
which prevents the application of the income
approach in the valuation of ecosystem assets.
Second, the innovative nature of SEEA requires
significant additional resources, access to
which is limited in agribusiness. Third, the
adoption of innovations in agribusiness
progresses slowly due to the specific
characteristics of the sector.

The above reasoning provides the basis for
confirming hypothesis H2.

CONCLUSIONS

Based on the findings from the study on
evaluating the contribution of agribusiness to
the value chain, the authors have drawn the
following conclusions:

1. The approach used to measure the
contribution of institutional sectors to VIP
and GVA i1s asymmetrical. Agribusiness
shows a notably lower contribution
compared to the manufacturing industry,
with the contribution ratio coefficient
varying between 0.45 and 0.80, even
though agribusiness plays a fundamental
role in supporting the operations of the
manufacturing sector.

The asymmetry observed in the
methodological approach to measuring the
contribution of institutional sectors to the
Value of Industrial Production (VIP) and
Gross Value Added (GVA) in the Republic
of Moldova is primarily attributable to the
accounting and legislative framework



governing the recognition and valuation of
ecosystem assets. Within this framework,
current biological assets are measured
predominantly at historical cost, without
incorporating fair value considerations,
which leads to a distorted representation of
their economic potential in financial
reporting.

The accounting system in Republic of
Moldova does not yet provide for the
implementation of an eco-economic
accounting system, the foundation of which
is the fair value assessment principle.

The obtained results prove the need to
revise the current methodology for
assessing the contribution of agribusiness to
the value chain, taking into account modern
trends in eco-economic accounting.
However, the conclusions drawn do not mean
that a transition to a socio-economic reporting
model is excluded in the foreseeable future in
the RM, as outlined in the National Develop-
ment Strategy "European Moldova 2030".
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