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Social and environmental costs: the impact of accounting
and analytical support on enterprises’ sustainable
development in Germany and Ukraine

Abstract. The authors investigate the theoretical and methodological ability of the accounting institute
to solve the problem of information support for the implementation of the national (global) sustainable
development policy. This ability is demonstrated by using methods of accounting and analytical support
and mathematical analysis of the quadratic correlation and regression dependence of the added value of
enterprises from the value of social and environmental costs. All studies were conducted separately for
micro, small, medium and large enterprises in Ukraine and Germany (2011-2019).

The results are designed using the U-shaped curve which demonstrates a direct relationship between
environmental costs and the added value of the company for Ukrainian enterprises and indirect one for
micro and large enterprises in Germany. Social expenses show a significant inverse U-shaped relationship
with the value of the company in Ukraine, but large German enterprises fall out of this list and patterns.

The ability of integrated reporting to mitigate the imbalance between the added value of the enterprise
(enterprise value) and social/environmental costs has been proven. It is determined that the formation
and presentation of integrated reporting should be the prerogative of not only large enterprises, but also
medium and small ones, and it will ultimately lead to the sustainable development of the region, industry,
and country.
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Cokin O.T.

DOKTOP EKOHOMIYHMX HAyK, OOLEHT, 3aBigyBady, kadenpa obniky i onoaaTkyBaHHs,

TaBpiCbkNiA ep>XxaBHNI arpoTEXHONONYHUIA YHIBEpCUTET iMeHi Imutpa MoTopHoro, Menitonons, YkpaiHa
3Be3posB [.

[OKTOP EKOHOMIYHNX HayK, akaaeMidHUIi pagHuK,

HayKoBWIA cniBpOBITHUK, Kadenpa ynpassiHHA CTaIMM PO3BUTKOM,

YHiBepcuteT EpnaHreHa-HiopHbepra, HiopHbepr, HimewunHa

Xyk B. M.

OOKTOP EKOHOMIYHNX HayK, Npodecop, akanemik HAAH,

HavuioHanbHUN HayKOBU LEHTP «IHCTUTYT arpapHoi eKOHOMiku», KuiB, YkpaiHa

Kyuyepkoga C. O.

KaHOuOaT EKOHOMIYHUX HaYK, AOLUEHT, kadeapa obniky i onogaTkyBaHHS,

TaBpifCbKNiA ep>XXaBHUI arpOTEXHONONIYHUIA YHIBEPCUTET iMeHi mutpa MoTopHoro, Menitonons, YkpaiHa
CaxHo J1. A.

KaHOWAaT eKOHOMIYHUX HayK, JOLEHT, kadenpa obniky i onoaaTkyBaHHs,

TaBpiCbKNIA Aep>XxaBHNI arpoTEXHONONYHUIA YHIBEpCUTET iMeHi mutpa MoTopHoro, Menitonons, YkpaiHa
CouianbHi i ekonoriyHi BUTpaTU: BNJIMB 001iKOBO-aHaNiTUYHOro 3abe3ne4YyeHHs

Ha cTanuin po3BUTOK NignpuemcTB y HimeuyuunHi Ta YKpaiHi

AHoTauia. AsTopamun Oyno nigTBepaXXeHoO HayKOBO-MPaKTUYHY rinoTe3y Npo TeOPEeTUYHY Ta MEeTOOMNYHY
CMPOMOXHICTb IHCTUTYTY ByXrantepcbkoro 06niky BupillyBaT Nnpobnemy iHdopmauinHoro 3abe3neyeHHs
peanisauii HauioHanbHOI (rMobanbHOi) NOMITUKK CTanoro PO3BUTKY.

Ls meTta Oyna [ocsirHyta LWISXOM BUKOPUCTAHHA MeToAiB 06NiKOBO-aHaNiTM4HOro 3abe3neyeHHs
Ta MaremMaTuU4HOro aHanidy KBagapaTU4HOi KOPENsuinHOiI i perpecinHin 3anexHocTi AoaaHoi BapTOCTi
NiANPMEMCTB Bi BENMYMHM COLIANTbHUX N €KOJNTOTYHMX BUTPAT.

Bci pocnipyxeHHs 6ynm npoBeAeHi OKPEMO AN MIKPO-, Manux, CepPeaHiX i BENMKNX NiANpPUEMCTB YKpaiHu Ta
Himeuunnm (2011-2019 pp.). Pesynbraty CnpoekToBaHi 3a Aornomoroio U-nofibHoi KpmBOi, ska 4EMOHCTPYE
NPSMNA B3aEMO3B’A30K MK €KOJIOMYHMMW BUTPaATaMu M O0AAHOI0 BapPTICTIO QipMU Oa YKPAIHCbKUX
NigNPMEMCTB i HaBNaku — 3BOPOTHUM 3B’I3KOM 7191 MiKPO- | BEANKMX NignpuemcTs HimevyumHn. CouianbHi
BUTPaTW NoKaadyloTb 3HA4YHMN 3BOPOTHMI U-noaibHuin 3B’A30K i3 BapTicTio ¢dipmMum B YKpaiHi, ane Benuki
HiMeLbKi MNiANPUEMCTBA BUMAAaTh i3 LbOro CrMCKY W 3aKOHOMIPHOCTI.

JoBeneHo CrnpoOMOXHICTb iHTErpoBaHOi 3BIiTHOCTI MOM’AKLUYBATW AMcOanaHC MiXX OOOAQHOK BapTICTIO
(uiHHiCTIO) MignpuemMcTBa Ta CoLUia/IbHUMW/EKONOriYHMMN BUTpaTaMn. BuaHadeHo, Wo ¢opMyBaHHA Ta
NoJaHHs iHTErPOBaHOI 3BITHOCTI MOBUHHO BYTW NPEepPoraTMBoIo He TiNIbKN BENVKUX MiANPUEMCTB, a i CEPeaHix
i Manux, i Le B pe3ynsTarti npueeae A0 CTanoro PO3BUTKY PErioHY, MPOMUCNOBOCTI, KpaiHU TOLLO LLISIOMY.
Knio4yoBi cnoea: iHTerpoBaHa 3BiTHICTb; COLUiabHi/eKONOriYyHi BUTPATW; AoAaHa BapTiCTb NiANPUEMCTBA;
KBaOpaTUYHUM KOPENSALINHNIA | perpecinHmii aHani3; ctanuni po3suTok; HimeuwdunHa; Ykpaina.

Cokon O.T.

DOKTOP 3KOHOMUWYECKMX HayK, OOLEHT, 3aBeayoLLmin, kadeapa yyeta 1 Hanoroob10XeHus,
TaBpunyeckmin rocyoapCTBEHHbIV arpOTEXHOIOMMYECKNI YHUBEPCUTET MeHn OmMnTtpna MoTopHoro,
Menuntononb, YkpanHa

3Be3nos A.

OOKTOP 9KOHOMMYECKNX HayK, akafeMNYECKUN COBETHUK, HAYYHbIN COTPYAHUK,

kadenpa ynpasieHUs YCTONYMBLIM Pa3BUTUEM,

YHuBepcuTeT SpnaHreHa-HiopHbepra, HiopHbepr, lepmaHus

Xyk B. H.

OOKTOP 9KOHOMMYECKNX HayK, npodeccop, akagemmk HAAH,

HaunoranbHbIN Hay4YHbIN LEHTP «MHCTUTYT arpapHoOin 3KOHOMUKK», Knes, YkpanHa

KyuepkoBa C. A.

KaHAMOAT SKOHOMUYECKMX HayK, AOLEHT, kadenpa ydyeTta n Hanoroob10oXeHus,

TaBpuyeckmin rocynapCTBEHHbIV arpoOTEXHOIOMMYECKNIA YHUBEPCUTET UMeHn OmMnTtpna MoTopHOro,
MenunTtonone, YkpanHa

CaxHo J1. A.

KaHOWAAT 9KOHOMUYECKUX HayK, AOLEHT, kadenpa ydeTa n HanorooboXeHns,

TaBpuyeCcKkmin roCcyaapCTBEHHbIV arpOTEXHONOMMYECKNI YHUBEPCUTET UMeHN OMnTtpmns MOTOpHOro,
MenunTtonone, YkpanHa

CouuanbHble U 9KOJIOrM4eckne N3aepXXKu: BIMsHue y4eTHO-aHaIMTu4YecKoro obecnevyeHus
Ha ycToM4YyMBOe pa3BuTue npeanpuatuin B lepmannn n YkpauHe
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AHHOTaumsa. AsTopamMu Oblia MOATBEPXOEHA Hay4yHO-MpakTMYeckass rmnore3a O TeopeTuveckoin wu
METOAMYECKON CNOCOBHOCTM MHCTUTYTa OyxranTepckoro yyeta pelwarbs npobnemMy MHGOpPMaLMOHHOro
obecneyeHns peanmaaummn HauyuoHasnbHOM (rMobanbHOM) NONNUTUKN YCTOMYMBOIO Pa3BUTKS.

OT1a uenb Oba OOCTUIHYTA MYTEM MCMONb30BaHUS METOAOB YYETHO-aHANUTUYECKOrO 0OecneYvyeHns u
MaremMaTMyecKkoro aHann3aksagpaTUYHOM KOPPENSLUNOHHOW N PErPeCCUOHHON 3aBUCUMOCTUN A,00aBNEHHOMN
CTOVMIMOCTU NPEANPUSTUIA OT BENIMYNHBI COLIMASNTBHBIX 1 9KONOMMYECKNX N3OEPXKEK.

Bce nccnepoBaHus 6bivM NpoBeAeHbl OTAENbHO /1S MUKPO-, MaslblX, CPeOHUX U KPYMHbIX NPeanpusaTuii
YkpauHbl 1 lrepmanun (2011-2019 rr.). Pe3dynbtarbl CNPOEKTUPOBaHbl C NoMoLLbio U-06pa3Hoi KpUBOHA,
KoTOopasi AEMOHCTPMPYET MPSMYI0 B3aMMOCBSA3b MEXAY 3KOS0rMYeckMmmn 3atpatamv 1 Ao6aBneHHON
CTOMMOCTbIO PMPMbI 415 YKPAUHCKUX NPEAnpPUSaTUA U HA0B60POT — 06paTHOM CBA3bIO A1 MUKPO- 1 BOMbLUMX
npeanpuatuin frepmaHmnn. CoumanbHble pacxoibl NOKa3biBaOT 3HAYNTENbHYO 06paTHYo U-06pasHyio CBS3b
CO CTOMMOCTbIO GUPMbI B YKpanHe, HO KPYMHble HEMELKUE NMPeanpusaTus BbinagaloT U3 3TOro cnmcka u
3aKOHOMEPHOCTN.

Joka3zaHa crnocoOHOCTb WMHTErpMpPOBaHHOM OTYETHOCTM CMAryYaTb gucbanaHc mexny [[o6aBfieHHOM
CTOMMOCTBIO (LEHHOCTbIO) NPeanpuaTUa U coumarnbHbIMN/3KONOrMYeckuMm nagepxkammn. OnpeaeneHo,
4TO (POPMMPOBAHME N NPEACTABAEHNE VUHTEMPUPOBAHHOM OTYETHOCTU AO/MKHbI OblTb MPEPOraTMBoOn He
TOJIbKO KPYMHbIX NPeanpusaTUii, HO N CPEeOHNX N ManblX, U 3TO B KOHEYHOM MUTOre NPUBEAET K YCTOMUYNBOMY
Pa3BUTUIO PETMOHA, NPOMBILLIIEHHOCTU, CTPaHbI.

KnioueBble cnoBa: NHTErppoBaHHas OTYETHOCTb; COLMarbHble/3KON0rM4eckmne n3nepxkn; nodasneHHas
CTOMMOCTb NPEeAnpuUAaTUd; KBagpaTUyHbI KOPPENAUMOHHLIA U PEerpecCUOHHbBIA aHanm3; YCTOM4YMBOE
pa3sutune; lepmaHuns; YkpauvHa.

1. Introduction

The discussion on sustainable development has reached an unprecedented extent. Albeit
not without disagreement, the vast majority of researchers agree that the insufficient attention
to resource consumption deprives future generations of an intact social and natural environ-
ment (Toth & Szigeti, 2016). Companies, in turn, have acknowledged their share in contributing
to such a development both as polluters and as civil society actors (Prior et al., 2012). Further-
more, a business case in doing so has been created by many companies (Burritt et al., 2011).

Despite this acknowledgment, companies have been making only slow progress (Crutzen
et al., 2017), so that pressure to account for their progress has been exerted. Therefore sustai-
nability reporting has established as an effective form of pushing companies away from unsus-
tainable practices (Schaltegger et al., 2015).

Current trends in changing of financial and non-financial reporting lead to greater interconnec-
tion and intersection of accounting methods and means, which activate the analytical component.
This ultimately leads to the organization of accounting and analytical support system for sustai-
nable development, as an ordered, independent, fully or partially decentralized system of mo-
nitoring, collection, identification, registration, generalization, processing, control and analysis of
economic, social and environmental information. That is consistent with management objectives
based on the advantages of modern needs for the development, justification and managerial de-
cisions of sustainable development of enterprises (Sokil, 2017).

According to the analysis of the preparation of non-financial reports by enterprises in the world
and Ukraine, their greatest concentration in Europe and South America was revealed. In Ukraine,
the preparation of non-financial reports is still the prerogative of large national companies and
representative offices of transnational corporations. However, the European integration processes
accelerate and expand the introduction in Ukraine of integrated reporting or sustainable develop-
ment reporting (Global Reporting Initiative, 2020).

The main goal of the article is to test the hypothesis on the need to introduce and improve the
accounting method - reporting on sustainable development enterprises of all sizes. This is done
in Ukrainian context. This goal will be achieved by mathematical analysis of the quadratic correla-
tion and regression dependence of the added value of enterprises on the size of social and envi-
ronmental costs.

2. Brief Literature Review

Current research in the field of monitoring, reporting and accounting for sustainable develop-
ment is reflected in various sectors of the economy and interests (Schaltegger & Burritt, 2010;
Bennett et al., 2013; Burritt et al., 2002, Figge et al., 2002), Liu, 2020). These studies cover
the relationship of capital types in integrated reporting (Grassmann et al., 2019), analysis of the
inverse and direct dependencies of financial stability and sustainable development (Trumpp &
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Guenther, 2017). Today, an analytics of accounting reporting is moving to another stage, which
produces the emergence of a new method: the forecasting. It can also be explained by budge-
ting and expansion of accounting functions in prospective studies and predicting the future ma-
nagement of the enterprise (Schaltegger & Bestadndig, 2012). And accordingly, research leads
to the emergence of new conclusions and further incentives to study and expand issues of the
modern accounting method - reporting.

In modern conditions and amendments to the Law of Ukraine «On Accounting and Financial
Reporting in Ukraine» (The Verkhovna Rada of Ukraine, 2017), Management Reporting is the pro-
totype of integrated reporting or reporting on sustainable development, containing not only a
statement of facts, but also prospects and risks that the enterprise may face under the present
conditions. The International Integrated Reporting Council (IIRC) defines integrated reporting as
follows: a process founded on integrated thinking that results in a periodic integrated report by
an organization about value creation over time and related communications regarding aspects of
value creation (IIRC, 2020).

The prospect of changing accounting methods, and sometimes after the fact confirmation
of already transformed methods, leads to a revision of the methodology of modern accounting
(Zhuk & Bezdushna, 2017). Keeping track of sustainability activities as well as evaluating and
communicating them requires that sustainability metrics are deployed. Therefore, sustainabi-
lity indicators have enjoyed an increasing attention for at least two decades now (Searcy, 2012).

The new wave of environmental accounting studying and sustainability accounting has gained
special popularity and recognition. Entire scientific schools emerged, led by a few scholars, main-
ly across Europe (Schaltegger et al., 2013).

The Ukrainian scientific school of sustainability accounting is only beginning to develop in the
fields of Institutional Accounting Theory, namely: development and measure of integrated re-
porting in Ukraine (Zhuk & Bezdushna, 2017), options for the accounting methodology improving
(Legenchuk & Usatenko, 2016), benefits of integrated reporting and prospects for its implemen-
tation in Ukraine (Krutova & Nesterenko, 2016), changes in accounting under the influence of sus-
tainable development (Shigun, 2019).

Among the main impulses for the development of environmental and social accounting in
Ukraine was the adoption of the Law of Ukraine «On Environmental Audit» (The Verkhovna Rada
of Ukraine, 2004). It prompted accountants to rethink their understanding of accounting, its goals
and methods. The latter, accounting methods, have been documented to determine the further
improvement of all sustainable development accounting (Zvezdov & Schaltegger, 2015).

This article will also consider the main accounting method element - reporting. As the nume-
rous studies show, this method has been continuously updating and improving. Reporting pro-
vides information for analysis and future forecasting or planning, but the latter is becoming in-
creasingly relevant in modern accounting conditions in Ukraine (Zhuk & Bezdushna, 2017). This
applies to large and medium-sized enterprises, who are legally required to publish management
reports (integrated reporting) [16]. On the other hand, it is mainly environmental and social ex-
penses that ensure sustainable development and provide the basis for reporting on sustainable
development, integrated reporting etc. (Zhuk & Bezdushna, 2017).

The relationship between corporate social responsibility (CSR) and corporate financial per-
formance (CFP) has been empirically investigated for decades (Orlitzky et al., 2003; Endrikat
et al., 2014). First empirical studies prove a quadratic relationship between CSR activities and
CFP (Trumpp & Guenther, 2017 ; Nuber et al., 2019; Wang et al., 2008; Fujii et al., 2013). To date,
this positive effect remains on an aggregated level, as research does not answer the question,
for which CSR activities, IR is able to moderate the value relevance. Thus, it is called to disen-
tangle non-financial indicators that are decisive to shareholders. In addition, following the calls
from Mervelskemper and Streit (2016), Nuber et al. (2019) and Wang et al. (2008) to apply al-
ternative CSR measures studying the relationship between CSR and CFP, our study aims at an-
swering, whether CSR expenditures represent information, which help investors to more accu-
rately estimate a firm’s value or value added at factor costs of enterprises.

Modern literature discerns between two scientific approaches to evaluating enterprises’ value:

* value-creation;
* cost-concern.

The cost-concern school proposes a negative relationship between CSR and firm value, as CSR

activities represent only cash outflows (Endrikat et al., 2014). Thus, an engagementin CSRis notin
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the best interest of shareholders and puts companies at an economic disadvantage (Mervelskem-
per & Streit, 2016). Even though, CSR expenditures are a costly signal to investors, as they have a
direct negative financial impact, they may signal the trustworthiness of firm’s social responsibility.
The value-creation school proposes a positive relationship between CSR expenditures and firm
value, as CSR activities may create competitive advantages (Hassel et al., 2005). These competi-
tive advantages, such as improved relationships with stakeholders, improved brand reputation or
employee productivity, may promote the creation of shareholder value (Malik, 2015).

Literature, therefore, started to investigate a curvilinear, specifically quadratic, relationship for
both, the environmental dimension and the social dimension of CSR and CFP (Nuber et al., 2019;
Wang et al., 2008); Chen & Lin, 2015). Thereby, the relationship can either be U-shaped (i.e.,
too-little-of-a-good-thing effect) or inverted U-shaped (i.e., too-much-of-a-good-thing effect)
(Trumpp & Guenther, 2017; Fuijii et al., 2013). These two theoretical frameworks encompass both
a positive and negative relationship between CSR and CFP. Whereas a U-shaped relationship as-
sumes that a minimum level of CSR activities has to be exceeded to increase CFP, an inverted
U-shaped relationship assumes that when a certain peak of CSR activities is exceeded, the posi-
tive contribution towards CFP decreases (Trumpp & Guenther, 2017; Wang at al., 2008). Further-
more, this paper finds a positive firm value effect for all firms publishing an integrated report inde-
pendent of their amount of CSR expenditure.

This paper contributes to the literature by combining the two research streams focusing on the
association between CSR and value added at factor costs of enterprises and the capital market
effects of IR. First, the paper investigates whether environmental and social expenditures are re-
garded as value relevant by investors. Instead of a linear relationship, a quadratic relationship is
proposed. Second, the paper expands the literature by using CSR expenditures that capture the
CSR efforts of companies instead of their CSR outputs. In this context, especially CSR ratings
are increasingly criticized for lacking comparability. Third, the paper contributes to the question
whether IR can fulfill its information-enhancing purpose to investors. Thereby, the paper adds to
current IR literature by disentangling the CSR expenditures that are moderated by IR beyond pro-
ving solely an aggregated positive capital market effect of IR. Fourth, in comparison with prior IR
value relevance studies, the paper examines a longer time-period from 2011 to 2019 and uses a
global sample for Ukraine and Germany, as called for by prior researches.

3. The purpose

The main purpose of the paper is to confirm the scientific and practical hypothesis about the
need to introduce and improve the accounting method - reporting on sustainable development for
Ukrainian enterprises of all sizes. This goal will be achieved by mathematical analysis of the quad-
ratic correlation and regression dependence of the added value of enterprises on the size of so-
cial and environmental costs.

4. Methodology
This paper adopts an empirical research approach. To achieve the aforementioned objectives,

we adopt a comprehensive research methodology, which comprises the following steps (Figure 1):

1. Analysis and data collection of social, environmental costs and value added. Official statistic
data and specially prepared data after official appeals and inquiries to State Statistic Service
of Ukraine (2020) and Germany (Destatis, 2020) were used. Social expenses include not on-
ly compulsory salary payments and accruals on it, but also bonuses, incentive payments, ad-
vanced training expenses, the creation of appropriate working conditions and rest etc. Environ-
mental costs include: capital investments and operating expenses to create new and modernize
existing fixed assets which are used in providing of environmental safety.

2. Application of accounting and analytical procedures for generalization and primary data pro-
cessing. Formation of the research hypothesis: does a theoretical and methodological ability of
the accounting institute to solve the problem of information support for the implementation of
the global (and national) sustainable development policy?

3. Conducting analytical statistics tests, namely, correlation and regression analysis with the sub-
sequent formation of a quadratic trend line.

4. Analysis of the correlation dependence results: the direct and inverted U-shaped trend lines.
Preparation of conclusions about the ratio between social and environmental costs, on the one
hand and the enterprises value added on the other hand.
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5. Using an element of the accounting method - reporting. This stage is the most important, be-
cause the formation of integrated reporting. A derivative element of the accounting method is
formed - forecasting future activities in the vector of sustainable development.

6. The final conclusion formation. Theory evaluation:

1) direct and inverse dependence of the enterprises added value on the differentiated size of

social and environmental costs;

2) confirmation of existence a new accounting method - forecasting;

3) the need to form and issue of sustainable development reporting (integrated reporting) by

small enterprises;

4) the ability of the Accounting Institute to become a means of achieving sustainable develop-

ment by using the new methods: forecasting and integrated reporting.

After a thorough analysis of studies of the direct and inverse quadratic dependence of social/
environmental costs and value added, we analyze the dependence of these costs in the value
added of enterprises in Ukraine and Germany. These enterprises are divided into 4 groups: mi-
cro, small, medium and large enterprises in accordance with Ukrainian law (The Verkhovna Rada
of Ukraine, 2017) and German standards (Destatis, 2020). Categorization is determined by com-
pliance with at least two of the criteria presented in Table 1.

The research methodology (Figure 1) includes the process of accounting and analysis of in-
formation for the formation of integrated reporting, which contribute to the creation of a positive

Table 1:
Categorization of Ukrainian and German companies based on assessed book value, netincome
and number of employees

Enterprise Annual balance sheet total Annual turnover Annual work unit
category (million EUR) (million EUR) (AWU)
Ukraine Germany Ukraine Germany Ukraine Germany
Micro < 0.35 <2 < 0.7 <2 < 10 <10
Small <4 <10 <8 <10 < 50 < 50
Medium < 20 <43 < 40 <50 < 250 < 250
Large > 20 > 43 > 40 > 50 > 250 > 250

Source: Compiled by the authors based on data by State Statistic Service of Ukraine (2020),
The Verkhovna Rada of Ukraine (2017) and Destatis (2020)

SUSTAINABLE DEVELOPMENT OF THE ENTERPRISE, INDUSTRY, COUNTRY |

4>

I INTEGRATED REPORTING

>

THE PROCESS OF
FORMING
INTEGRATED
REPORTING

4>

| QUADRATIC CORRELATION AND REGRESSION ANALYSIS

4> 4>
ZAY

PROCESS OF ACCOUNTING AND ANALYTICAL SUPPORT |

4> ZAN
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Research methodology
Source: Compiled by the authors
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image and sustainable development of the enterprise. With the help of a quadratic analysis of so-
cial and environmental costs in relation to the added value of the enterprise, it becomes possible
to further analyze and create integrated reporting. The reporting process encourages the compa-
ny to move to a new stage of its activity - sustainable development.

5. Results

The current legal framework requires only large enterprises to generate integrated repor-
ting, while medium-sized enterprises are allowed to generate this reporting without non-finan-
cial indicators (The Verkhovna Rada of Ukraine, 2017). By analyzing reporting data, we inves-
tigate the need for the adoption of integrated reporting in full for medium and small enterpri-
ses as well.

5.1. Regression analysis of social expenditures and value added of Ukrainian

and German enterprises

An analysis of the social costs of enterprise value added is presented in the Figures 2 and 3.

For the analysis, we used the data of social expenditures and value added of Ukrainian enter-
prises with various sizes for 2011-2019. It is worth noting that the strongest correlation depen-
dence of the two indicators for medium and small-sized enterprises was described with correlation
coefficients of 0.9702 and 0.9032, respectively. These coefficients demonstrate a dependence of
the formation of the enterprise added value due to social expenses.

Results of Figure 2 indicate a reverse U-shaped curve, which can be interpreted as follows.
First, insignificant increase social expenditures at the beginning lead to a rapid increase in the
added value of enterprises (the marginal growth rate of added value is larger than that of social
expenditures). Second, the point is reached where the accumulated social expenditures begin
to slow down the growth rate of value added of enterprises. The rate of value added is thus de-
creasing to fall below the starting level at the beginning of the formation and implementation of
social spending.
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Note: SC - social costs, VA - value added.

Figure 2:
The inverse U-shaped quadratic dependence of value added
on the social costs of Ukrainian enterprises in 2011-2019
Source: Calculated by the authors based on data by State Statistic Service of Ukraine (2020)
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Almost the same situation exists for German enterprises, in particular for micro and small en-
terprises (Figure 3). The trend line for medium and large enterprises is U-shaped, which slightly
violates the regularity of Ukrainian enterprises.

Preliminary finding 1: social costs must be controlled and enterprises should find such a trait
and size that the maximum value added of the enterprise.

5.2. Regression analysis of environmental expenditures and value added of

Ukrainian and German enterprises

An analysis of the environmental costs of Ukrainian enterprise value added is presented in
Figure 4.

Analysis of Figure 4 demonstrates a U-shaped quadratic dependence of value added on envi-
ronmental costs of Ukrainian enterprises. Analyzing the data of the correlation coefficient of mi-
cro and small enterprises (0.9893 and 0.9781, respectively), we observe that value added is sig-
nificantly dependent on environmental costs. Less pronounced, but still high dependence can
be observed in medium and large enterprises (0.8946 and 0.8734, respectively). The U-shaped
trend line suggests that at the initial stages of environmental costs, the smallest increase in value
added occurs. However, with the accumulation of relevant costs and the creation of appropriate
conditions and means of eco-protection, there is an increase in the rate of added value, and ac-
cordingly, the position of sustainable development is strengthened.

An analysis of the environmental costs of German enterprise value added is presented in
Figure 5.

Almost the same situation exists for German enterprises and environmental cost, in particu-
lar for micro and small enterprises (Figure 5). The trend line has a downward direction. This may
mean that the more environmental safety costs arise, the lower the added value for German en-
terprises. Moreover, this trend line decreases absolutely and there is no decrease in growth rates
as for Ukrainian enterprises (Figure 4).
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Figure 3:

The inverse and U-shaped quadratic dependence of value added
on the social costs of German enterprises in 2011-2019
Source: Calculated by the authors based on data by Destatis (2020)
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Figure 4:

U-shaped quadratic dependence of value added
on the environmental costs of Ukrainian enterprises in 2011-2019
Source: Calculated by the authors based on data by State Statistic Service of Ukraine (2020)
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Note: EC - environmental costs, VA - value added.

Figure 5:
The inverse and U-shaped quadratic dependence of value added
on the environmental costs of German enterprises in 2011-2019
Source: Calculated by the authors based on data by Destatis (2020)
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Preliminary finding 2: a powerful impulse for sustainable development is possible with the
accumulation of an appropriate base of eco-fixed assets. There is a direct dependence of va-
lue added on eco-expenditures, especially at the first stages of capital investment and current
eco-expenditures.

5.3. The moderating role of IR

The publication of an integrated report facilitates investors’ appraisal of the financial value con-
tribution of social and environmental expenditures. With regard to the effect of IR itself, the paper
finds a significant positive association between firms publishing an integrated report and firm va-
lue consistently over all company sizes.

This paper finds a significant association with firm value added for the interaction term of the
squared aggregated environmental expenditures. Error rate is p<0.05 (for Ukrainian and German
enterprises) and it confirms the disclosure of an integrated report positively moderates the quad-
ratic association between environmental expenditures and firm value added.

Nevertheless, the contribution of in integrated report to the company value is positive only for
those companies with low environmental protection costs or for those who pursue an active en-
vironmental strategy with a large volume of environmental protection costs (vertical form areas)
(the rule of U-shaped curves). In these cases, the IR needs to justify to investors why the firm in-
vests a little or a large amount of resources in social and environmental activities. By investing little
or nothing in environmental activities, IR could harm a firm’s reputation. Companies with an active
environmental strategy can use IR to explain how high environmental costs benefit the company.
Firms who dedicate a moderate amount of resources to environmental social and activities have a
lower contribution to the firm value added when publishing an integrated report than firms that do
not publish a report at all. Thus, the cost of publishing an integrated report seems to outweigh the
benefits of explaining the need for environmental costs (horizontal area) (Figure 6).

The analysis of the squared social expenditures shows that the aggregated social expendi-
tures (error rate is 0.009<p<0.10) are moderated by IR. Thus, the disclosure of an integrated re-
port positively moderates the quadratic association between social expenditures and firm value.
Figure 7 plots the association between the aggregated social expenditures and firm value with
and without the moderation of IR. There is a significant moderation effect through IR and solely a
significant positive firm value contribution for all firms publishing an integrated report, the inverse
U-shaped curve is shifted upwards parallelly.

Overall, IR seems to soften the link between environmental costs and firm value added, but not
for social costs and firm value added. Technical knowledge may be required to understand the
economic impact of environmental costs. Thus, without further explanation, the financial contri-
bution of environmental expenditures is uncertain. In contrast, additional explanations are not re-
quired for social expenditures, as investors may expect certain social expenditures from the com-
pany to obtain an activity license. Social costs can be seen as a legitimate aspect of CSR, which
investors can be interpreted well without publishing an integrated report.

Figure 6:
The model of U-shaped relationship («too little of a good thing») between environmental
expenditures (EC) and firm value added (VA), with and without moderation by IR
Source: Compiled by the authors
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Firm value added without IR

Firm value added with IR

—>
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Figure 7:
The model of inverted U-shaped relationship («too much of a good thing») between social
expenditures (SC) and firm value added (VA), with and without moderation by IR
Source: Compiled by the authors

6. Conclusions

This paper seeks to shed light on the effects of introducing and improving the practice of re-
porting on sustainable development. This was carried out by a mathematical analysis of the quad-
ratic correlation and regression dependence of the added value of enterprises on the size of social
and environmental costs. For this, we develop hypotheses and test them on Ukrainian and Ger-
man companies of various all sizes.

The results can be projected upon a significant U-shaped curve, which demonstrates the re-
lationship between environmental costs and firm value added for Ukrainian and vice versa for
German enterprises (micro and large enterprises). Social spending shows a significant inverted
U-shaped relationship with firm value in Ukraine but large German enterprises drop out of this list.
These results accord with the previously discussed views that a cost-related school and a value-
creating school coexist. And the main focus should be aimed on quadratic models. Regarding the
deterrent effect of IR, the results show that IR moderates the U-shaped relationship between envi-
ronmental spending and firm value added, but not social spending and firm value added.

This paper’s contribution to research on integrated reporting and sustainable development is
relevant for scholars and practitioners - managers and investors in particular. Managers should be
aware that there is a minimum level of environmental protection costs necessary to create a po-
sitive value-added effect for the company. In this sense, companies who purse an active environ-
mental strategy can benefit from integrated reporting. Managers should also be aware that there
is a maximum of social costs after which the marginal added value decreases. The publication of
an integrated report entails a positive impact on the value of the company, regardless of social
costs. Investors may be interested in looking not only at the output of CSR variables (for example,
ratings, CO, emissions and so on), but also at the input variables of CSR, such as the costs of CSR,
to improve their investment situation.

The above models of the dependence of the added value of the enterprise on social / environ-
mental costs and, accordingly, the level of sustainable development need to be interpreted care-
fully. The implication that managers should invest in an active environmental strategy thereby in-
curring environmental costs. In the context of social costs, there is mainly a direct correlation of
expenses and sustainable development.

Based on the above conclusions, Ukraine and Germany could consider expanding mandato-
ry integrated reporting beyond large and medium-sized enterprises. Small enterprises could also
benefit from integrated reporting (according to some statements of EU countries, this should be
mandatory). And this is the near future.

So, the general hypothesis of the ability of the Accounting Institute to ensure the sustaina-
ble development of entrepreneurship is confirmed. Moreover, accounting methods are reinforced
with transformed integrated reporting. The objective of this reporting is not only a statement of
facts but also forecasting. Now accounting is expanding its authority not only by stating the facts
of socio-economic events, but also fulfils the function of forecasting and ensuring sustainable de-
velopment.
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