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Sustainable Value Creation in Latvia,
Lithuania and Estonia: Compar ative
Analysis of Economic Return from the Use
of Economic, Social and Environmental
Resour ces
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Abstract. Baltic neighbouring countries Latvia, Lithuania and Estonia all over the world are considered as brotherly
nations that have similar historical events and political economic system. However, for the period of 25 years after gaining
their independence from the Soviet Union in 1990, these countries have been implementing different socio-economic
development models. It can be concluded on the achieved development results by the world recognized and widely used
index indicators as Human Development Index (HDI), Global Competitiveness Index (GCl), Doing Business Index (DBI),
revealing a trend that Estonia according to the socio-economic indicators is a step ahead of both Latvia and Lithuania.
However, the above-mentioned indices calculation does not include the environmental indicators (HDI report includes
Environmental Sustainability subindex, which is calculated separately) that cannot take account of national sustainable
development which is becoming increasingly important under the conditions of global resource scarcity. The aim of the
research is to determine sustainability of Latvia, Lithuania and Estonia, using the Sustainable Value (SV) approach,
calculating how efficiently and with what return (Country's Gross Domestic Product) their economic, social and
environmental resources are consumed. SV is a value-based assessment that measures contributions to sustainability in
monetary terms while being able to use non-monetary environmental and social input variables. Calculating SV of Latvia,
Lithuania and Estonia, the author has used 10 indicators of 2014 that cover the economic, social and environmental
dimensions of sustainability, using the average efficiency of these countries as benchmark. As a result the author
concluded that, overall, Latvia and Lithuania have almost equal footing with the Return to Cost Ratio (RCR) results,
respectively 1.41 and 1.32 (>1 means that resources are used more efficiently than the benchmark), while Estonia’'s RCR
value is 0.52 (<1 means that resources are used less efficiently than the benchmark), which can be explained by
differencesin national economic structure and the energy independence. The study also showed that there are substantial
differences among the countriesin economic return from each individual resource use.

Keywords: sustainable development, Sustainable Value, Gross Domestic Product, Latvia, Lithuania, Estonia.

I. INTRODUCTION Lithuania - 21 [3]. According to socio-economic
In 1990, after regaining the independence fromindicators, it is evident that Estonia is aheadhbot
the Soviet Union, Latvia, Lithuania and Estoniaefdc Latvia and Lithuania. However, the environmental
big challenges in terms of both the economicindicators are not included in the above-mentioned
transition from centrally planned economic to a index calculation, which means that when analyzing
market economy model as well as the political these indices, we can't evaluate the sustainalility
stability, providing necessary resources for eriste  the countries, importance of which is increasing du
and functioning of the countries. For 25 years ¢hes to the global resource scarcity.
countries were implementing different development The aim of the research is to provide the
models. We can evaluate their achievements of thanalysis of the sustainability performance of Lapvi
development by the world recognized and widely Lithuania and Estonia in 2014 in monetary terms
used index of indicators, for example, according tousing the Sustainable Value [4, 5]. Sustainableu¥/al
the HDI in 2015, Estonia rates in the 30th placthen  combines economic return with the use of economic,
world, Lithuania - 37, Latvia — 46 [1], according t environmental and social burdens and therefore
the GCI in the period of the year 2016/2017, Estoni relates the challenge of economic growth to the
ranks in the 30th place in the world, Lithuania5; 3 challenges of environmental and social stewardship.
Latvia - 49 [2], according to the DBI in 2017, Bsin ~ All other existing assessment approaches are burden
ranks in the 12th place in the world, Latvia - 14, based. Sustainable Value is based on the assumption
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that value is created when a resource is used more After analysing the Figurel, it can be concluded
efficiently than by an alternative use [6]. that in order to achieve sustainable developmeig, i

In 1972 members of the Club of Rome — a groupcrucial to harmonize three core sustainable
of thinkers in politics, business and science —development's elements: economic growth, social
published disturbing scenarios suggesting thatprogress and environmental responsibility. These
unbounded growth of population, pollution and elements are interconnected and all are cruciahfer
depletion of natural resources would cause thewell-being of individuals and societies in fair,
collapse of physical growth on Earth [7]. liveable and viable world.

Nowadays there are a number of researches The relationship between economic growth and
implemented in economic science and itsthe sustainable development is complex. Economic
interdisciplinary sciences, such as environmentalgrowth involves the combination of different typafs
economics, green economics, ecological economicsgapital to produce goods and services. The
bio-economics and in other environmental socialmaintenance of all types of capital is essentialtie
sciences, proving that the economic growth leaves austainability of economic growth. The most known
negative impact on the environment [8, 9, 10, 21, 1 capitals are identified by the “Forum for the Fetur
13]. i.e. manufactured, financial, social, human and

The implications of global warming and natural capital (see Figure 2).
environmental despoliation have increased the adlamo
for sustainable development — economic development
that seeks to meet current needs without
compromising the ability to meet future needs [14].

In 1987 the World Commission on Environment
and Development issued an influential report, Our
Common Future (the Brundtland Report), which
stressed the interdependence of ecological and
economic systems, and made a strong plea for the
principles of sustainable development. According to
the definition by Brundtland Commission (1987), the
sustainable development is a “development that sneet
the needs of the present without compromising the
ability of future generations to meet their own t&e
[15]. Fig. 2. The five capitals model [18]

In 2015 the United Nations General Assembly
adopted the 2030 Agenda for Sustainable The five capitals model of sustainable
Development and 17 Sustainable Development Goal§levelopment was developed by “Forum for the
as a universal and transformative developmenttuture” in the 1990's. The model is used to show
strategy. The 2030 Agenda commits the globalstocks and flows of resources as they relate to a
community to “achieving sustainable development insustainable society and economy. The purpose f thi
its three dimensions — economic, social andmodel is to illustrate the interconnectedness of
environmental — in a balanced and integratedvarious types of capital and the dynamic process
manner” [16]. The interaction of the economic, abci through which organizations around the world can
and environmental dimensions and their relevamce begin to achieve a balance between their

sustainable development is shown in the Figure 1.~ €nvironmental, social and economic needs [18, 19].
Most views of sustainability are concerned with

the resource stock left for future generations.
Goodwin (2003) suggests that for sustainabilitg th
total stock of the five capitals should be maintgin

although the depletion of one type can be

Manufactured
capital

Financial
capital

Social Human
capital capitg]

Natural capital

Social

Economic

growth progress compensated for by the increase in others [19].
Sustainable In nowadays, in the century of high-tech,
development economic growth can avoid the environmental

pollution and over- consumption of the resources;
especially this can be implemented in the countries
with high incomes. It is facilitated lthe composition

effect when the economic structure changes from
secondary (or manufacturing) sector to tertiary (or
service) sector, andhe technical effect,when

technological development and investment in the
Fig. 1. Standard dimensions of sustainable devetmp{t7] infrastructure can make the burden on the
environment less, nevertheless in both cases the ke

Environmental
responsibility
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role is allotted to a stronger environmental pol[i29, being assessed. In this research these are 3 iesuntr
21, 22, 23]. of the Baltic Sea region, i.e. Latvia, Lithuaniadan

It is possible to calculate how efficiently and lwit Estonia.
what return economic, social and environmental (2) Which benchmarklV is created when the
resources of the country (or industry) are consymedassessment object, as defined in the previous step,
providing the country's (or company's) economic earns its opportunity cost, i.e. has a higher iefficy
growth. The Sustainable Value approach is used fothan the benchmark. This decision defines the
the purpose to measure the country's (or company'd)enchmark that the assessment objects are compared

sustainability performance [4, 5]. to. In this research the average efficiency of latv
Lithuania and Estonia as the benchmark was applied.
Il. MATERIALS AND METHODS (3) Which resourcesThe SV approach can cover

The Sustainable Value (SV) approach waseconomic, environmental and social resources. The
developed by Figge and Hahn [4, 5] and used botlpresent study considers enterprises' assets,itiedil
widely on a corporate level [24, 25], as well asaon and equity (total EUR, at the end of the year) @9,
macro level [6, 26, 27]. SV uses the return that is31] as economic resourcescarbon dioxide C@
created with a resource as the basis for sustdityabi emissions (tonnes) [32], nitrogen oxides ,NO
assessment. emissions (tonnes) [33], sulphur oxides %SO

SV approach advantage is that it measuresmissions (tonnes) [34], emissions of non-methane
contributions to sustainability in monetary terms, volatile organic compounds (NMVOC) (tonnes) [35],
taking into account economic, social and environmen methane Chkl emissions (tonnes) [36], generation of
dimensions of sustainability, while being able ®2eu waste (tonnes) [37], annual freshwater withdrawals
nonmonetary environmental and social input (total n¥) [38] as environmental resourceaumber
variables. SV shows the value that is created sir lo of employed persons (aged 15-74) [39, 40, 41] and
through the use of a set of different resourcesaby number of work accidents (total, severity 4 days or
country (or company). SV is based on a fundamentabver) [42]as social resources
insight of financial economics: to create value, a (4) Which return?In this study author uses Gross
country (or company) must use resources moreDomestic Product (GDP) based on purchasing-
efficiently than other countries (or companies). SV power-parity (PPP) valuation of country GDP
can take into account all kinds of resources ag b converted into current international dollars as the
they are necessary for production, scarce and ean lreturn figure [43]. This corresponds to the product
measured in absolute quantitative terms. In practic and services produced by economic entities of the
the choice of indicators is limited by availability respective country and helps to avoid inflation and
[27, 28]. different purchasing power across these countries.

SV shows how much more return was created by (5) Which period?Data used in the calculation of
giving a set of resources to the country (or corgpan SV is regarding the year 2014. All necessary data
rather than to the benchmark. SV does not clairh thawere available up to this year at the moment of
the benchmark is sustainable. Instead SV expr@&sses preparing this research.
monetary terms the degree of sustainability redatd/ (6) Which data sourcesPata sources for the
this benchmark. If the benchmark consists of futureanalysis were publicly available databases. GDRB dat
target efficiency, SV shows how well companies orwas taken from International Monetary Fund as the
countries perform today relative to this desireatest most reliable economic and financial statisticalada
In the financial markets it is often argued that Environmental resources' use data was taken from
opportunity cost thinking in a market economy will Eurostat and World Bank. Economic and social
drive up the efficiency of resource use, which isresources' use data was taken from the National
socially desirable. A more efficient use of a reseu  Statistical Committees of Latvia, Lithuania and
is linked to more value creation. To create positiv Estonia and from Eurostat.

SV a resource must earn its opportunity cost,ii.e. SV can be calculated in five steps [27, 28, 44]:
must at least match the return of an alternatie lis a) Defining resource efficiencies for countries.
a country (or company) creates SV does not onlyResource efficiencies can be calculated using (1):
depend on the efficiency of the country (or company ¢ _ GDP] 1
but also on the benchmark that is chosen. SV shows U @)
which resources are used in a value-creating wdy an

which are not. SV does not take into accountwheree; — efficiency of the resourdeuse in country

qualitative aspects of sustainability which canhet j in yeart: GDP]F — GDP of the countryin yeart; uitj

quantified in a meaningful way [27, 28]. — the resourceuse of the countryin yeart.

a T‘th'g:ﬁ;g?ns help to define the individual SV b) Determining benchmark resource efficiencies
pplicall ' The average resource efficiencies in the region are

(1) Which object?This first (_JIeC|S|on question used as the benchmark. In this regard the benchmark
covers what the assessment objects are, i.e. what |
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efficiency of resource use in yeart (eb) can be Tablel summarizes the selected economic, social
determined by (2): and environmental indicators' values, as well it
¢« GDP includes the calculated common SV and RCR for the
eb; =2 uf; @) countries, as well as calculated RCR according to

each resource consumed.
c) Calculating opportunity costs Opportunity As we can see in the Table 1, positive SV is for

costs show how much return would be Created, if thel_atVia and Lithuania, both countries have RCR value
resources were used not by the country economy, but-41 and 1.32 respectively, which means, that both
by the benchmark. Opportunity costs for resourge ~ Latvia and Lithuania use resources more effic_iently
the countryj in yeart (ocf;) can be calculated than the benchmark, i.e. efficiency of resourceisse
using (3): higher than average efficiency of three co_unterrze _
t— opt x ut. 3) same can't be said about Estonia, having negative

¢ Y indicator of SV and value of RCR 0.52, which issles
than 1, indicating that Estonia uses resources less
efficiently than the benchmark.

Analyzing the efficiency of the each used
resource among the three countries, it can be
concluded that relatively high score of Latvia is
achieved by using several resources more effigientl
o ] than the benchmark region on average, for example,
whereij — the contribution of resourdeto SV of  the use of the sulphur oxides (3Oemissions
countryj in yeart. resource is six times effective than the benchmark

e) Defining SV This indicator is calculated using region on average with RCR = 6.63, as well as the
(5) formula as an average of all contributions or use of the resource generation of waste and annual

d) Determining value contribution$n the basis
of opportunity costs and GDP of each country can
calculate the contribution of each resource in 8V i
each year using (4):

Cf; = GDP} — ocf; 4)

specific country: freshwater withdrawal is 3 times effective than the
Syt = Tic (5) benchmark region on average with RCR = 3.42 and
1 n RCR = 3.10 respectively. In Lithuania, the most

o efficient resource use is generation of waste with
whereSV;" — SV of the countryj in yeart;n — the  RCR = 2.39, but in Estonia - NMVOC emissions with
quantity of resources considered. RCR = 1.56. All these used resources belong to

SV like GDP itself depends on the size of environmental dimensioof sustainable development.
economy. In order to compare different countries th Analyzing the used resource with RCR <1, it can
size of a country's economy should be taken intope concluded that, despite the lower results of RCR
account [45]. Figge and Hahn (2005) suggest usingl .32, nearly all resources are used more effigigntl
the Return to Cost Rati¢RCR) that expresses how Lijthuania, because it has only one value RCR <1 out
much more efficiently than the benchmark a countryof the ten of analysed resources, i.e. methane

uses its resources [46]. RCR puts the countryismet emissions (Ck) with RCR = 0.92 ¢nvironmental
in relation to the return the benchmark would havedimensiorof sustainable development).

created with the same set of resources (opportunity Latvia, despite reaching the highest value of RCR

costs). It can be calculated by the (6): = 1.41, uses three out of ten resources less aifigi
RCR! = GDPj 6) than the benchmark region on average with RCR <1,

J 7 Gppl-sv} they are enterprises' assets, liabilities and goyuiith

oY) y p ' gou

RCR = 0.97 ¢conomic dimensiorof sustainable

whereRCR; — the RCR for the countiyin yeart. development) emissions of non-methane volatile
RCR > 1 indicates that the country yields more organic compounds (NMVOC) with RCR = 0.88

efficiently than the benchmark region on average.(énvironmental ~ dimension of  sustainable
RCR <1 indicates that the country yields lessdevelopment) and number of employed persons with

efficiently than the benchmark region on average.RCR = 0.94 ¢ocial dimension of sustainable

Countries create SV when they use their set ofdevelopment). S
resources more efficiently than a benchmark [2§, 46  Whereas low RCR = 0.52 of Estonia is justified by
the fact that the majority, respectively, seven oiut

IIl. RESULTSAND DISCUSSION ten resources are used less efficiently than the
This section analyzes the sustainable performancé®enchmark region on average, including enterprises’
of Latvia, Lithuania and Estonia in 2014 using 8%  assets, liabilites and equity with RCR = 0.67
methodology described above. The performance ofeconomic dimensiorof sustainable development),
each country was compared to a benchmark. Th&arbon dioxide emissions (GPwith RCR = 0.48,
benchmark determines opportunity costs and playditrogen oxides emissions (NOwith RCR = 0.78,

therefore a crucial role. Benchmark reflects thesulfur oxides emissions (SPwith RCR = 0.31,
average efficiency of the entire region. generation of waste with RCR = 0.31 and annual
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freshwater withdrawal with RCR = 0,34 (all of them accidents with RCR = 0.39sdcial dimensionof
belong the environmental dimensionof the  sustainable development).
sustainable development) and number of work

Table |
All indicators data and calculation results of S\d&RCR for Latvia, Lithuania and Estonia
RCR of RCR of RCR of
Indicator/Country Latvia resource Lithuania resource Estonia resource
using using using

GDP based on PPP valuation pf
country GDP (curreny 48 362 000000 | - 79933000000 - 36 784 000000 -
international dollar)

Enterprises' assets, liabilities afd

equity (total, at the end of thfe 56 506 900 000| 0,97 67947179000 1,33 62 642009 | 0,67
year, EUR)

CO, emissions (tonnes) 6 670 663 1,76 14 853 526 1,31 18 539 395 0,48
NOx emissions (tonnes) 37 968 1,10 63 554 1,08 40 783 0,78
SO emissions (tonnes) 2723 6,63 14 948 1,99 43 917 31 0
NMVOC emissions (tonnes) 33 743 0,88 53 392 0,92 4881 1,56
CH, emissions (tonnes) 78 510 0,93 131732 0,92 39 256 1,42
Generation of waste (tonnes) 2621 495 3,42 6 B00 4 2,39 21 804 040 0,31
Annual freshwater withdrawalp

(total, cubic metres) 248 000 000 3,10 631 000 000 2,01 1742000000 4 0,3
Number of employed persor]s

(aged 15-74) 884 600 0,94 1319 000 1,04 624 800 1,01
Numper of work accidents (tota], 1725 1,89 3120 173 6 288 0.39
severity 4 days or over)

Sustainable Value of a country | 14 121 918 755,12 19 408 305 382,67 -33 530 224 137,80

Return to Cost Ratio of a countrfy 1,41 1,32 0,52

very high waste intensity as local energy sourde oi

The obtained data suggests that the primary role shale has very high ash content. It uses its alesh
sustainable performance for Latvia, Lithuania andeserves for the production of electricity and éssl
Estonia is a direct environmental dimension foextent heat. According to a report published by the
sustainable development. It can be also based en tBuropean Commission in 2011 86.1% of Estonia’s
fact that the environmental dimension indicators arelectricity was produced form oil shale [50]. The
the one which are in the majority in this analyBlse production of electricity from burning oil shale
to the limited volume of the article, the authodlwi generates high levels of GO SGQ and NQ
focus further on the environmental dimension impaamissions [51].
on the sustainable development of Latvia, Lithuania Despite the fact that over the past 25 years, Eston
and Estonia. has decreased the emissions of ;Send NQ

Significantly low result of Estonia is justified by significantly = mainly because of decreased
the relatively high national energy independence idonsumption of electricity, the power stations in
compared to the situation in Latvia and Lithua®tll Estonia have renovated some energy blocks, which
in the 1990's energy dependehaas considerable in has significantly reduced the oil shale consumption
the tree countries: the total energy dependence wasd SQ emissions, however in industrial towns of
around 45% for Estonia, 70% for Lithuania and 90%lorth-East Estonia (the location of oil shale cheahi
for Latvia [47]. Estonia was only about 45%plants) the level of pollution does not comply wilte
dependent on foreign energy supply in 1990, becausgicter environmental standards on emissions set o
it relied mainly on local resources — oil shale,odo in the EU [51, 52]. The most important measure to
and peat. The reserves of these local resourcesduce oil shale mining is increasing the efficiené
especially oil shale, have been large enough tplgup energy production and consumption. Oil shale mining
the country's energy needs [48]. can be reduced by modernising the existing

In 2014, Estonia's gross inland energyroduction facilities and bringing them into
consumption consisted of 66.9% solid fuels, 16.4%ompliance with environmental requirements, as well
crude oil and petroleum products, 12.8% renewables by introducing renewable and other alternative
and 6.5% natural gas (author’s calculation is based energy source [52].
[49]). Estonia distinguishes from other analysed The record amount generation of waStéor
countries with high diversification of energy mirda Europe in Estonia also directly depends on the
specialization in the production of energy; morarth
80% of all waste is generated by the industriatsec

1 Energy dependency shows the extent to which anogey relies
upon imports in order to meet its energy needs.ifitlieator is
calculated as net imports divided by the sum ogjiinland energy 2 Estonia generates an average of 16 tonnes of wastapita
consumption plus bunkers. (including industrial waste) each year [52].
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with 76% of total waste comprising waste generatedn aspiration, it is vital for the survival of setes,
by the oil shale industry and energy sector. Thppma ecosystems and economies.
part of hazardous waste (approx. 98%) is genetated The research analyses the Sustainable Value of
the oil shale and energy sectors. While large ansourlLatvia, Lithuania and Estonia, revealing the vathet
of waste indicate that natural resources are ned usis created or lost through the use of a set oErkfit
efficiently, the harmfulness and toxicity of wasteresources by a country, making a comparison to the
reflects its impact on the environment and humahenchmark. The average efficiency of Latvia,
health [52] Lithuania and Estonia as the benchmark was applied
In 2014 Latvia's gross inland energy consumptiom this research. The resources for the calculatiere
consisted of 36.2% renewables — the higheshosen according to economic, social and
renewable energy share (RES) in the EU-28, 24.3&mvironmental dimensions of sustainable
natural gas, 32.2% crude oil and petroleum productevelopment. The results of the calculation reweale
and 1.3% solid fuels (author’s calculation is based the fact that among three countries, Latvia and
[49]). In 2011 RES has a dominant share in thkithuania has positive SV and RCR indicator is > 1,
country’s gross electricity generation — 54.9%,mhai which means that both Latvia and Lithuania use
being generated by hydro power plants. The othér haesources more efficiently than the benchmark, i.e.
of electricity is being generated by natural gas efficiency of the use of the resources is highenth
45.1% [50]. average efficiency of three countries. Whereas SV
Lithuania was quite independent until the closuréndicator of the Estonia is negative and RCR vatue
of its Nuclear Power Plant in 2009 due to European 1, which means that Estonia uses resources less
safety standards (Lithuania had to close Chernobgfficiently than the benchmark. The result of E&on
type reactor). Now Lithuania has to import mosttef differs because of the fact that among the three
energy needs [47]. Lithuanian gross inlandountries Estonia is the most energy-independent,
consumption in 2014 consisted mainly of natural gaalthough this independence is based on the oikshal

and oil products (30.8% and 36.5% respectivelygxtraction and the use of it for producing eledlyic
renewable 19.1% and solid fuels 3.5% (author'svhich is harmful to the environment and signifidgnt

calculation is based on [49]).

pollutes the environment.

Therefore author can conclude that Latvia and Therefore the author concludes that the relatively
Lithuania, in order to promote its economic growthhigher socio-economic development of Estonia is
use mostly energy sources, which are safe ftachieved by exhaustion of the natural resourcessand

environment, therefore there is

lower economion the contrary to the world's sustainable devekagm

growth burden on the environment in these countriggerequisites.

and this is the main factor which ensures that the
calculated SV for Latvia and Lithuania is higher. "
VI. CONCLUSION

In the second half of the XX century, along with2]
the world's common growth of IKP, the question
regarding the connection between the economld!
growth and sustainable development became essential
The economic growth is based on the increase of thg
total consumption, which activates the overall $ypp
and thereby accelerates the rate of economic grow}tg]
which results as material well-being of people, amd
the condition that country carries out fair socio-
economic policy. However, the economic growtH6l
brings along the use of financial (or economickialo
and natural resources. And sometimes the use sa’ethe;[\n
resources is not properly considered and is intfiec
which means that such economic growth is a theat t
the sustainable development of the country. g

The sustainable development is being defined éé
“development that meets the needs of the present
without compromising the ability of future genecais
to meet their own needs”. This means that we have I}
take into a consideration the fact that we didnfteirit
the Earth from our ancestors, but borrowed it fiaum
children. Therefore, the integration of the thredl0]
dimensions of sustainable development is not merely
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