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2 Clarivate
Analytics

KasakcmaH Pecnybrniukacbl ¥nmmbik fbliibiM akademusicbl «KP YFA Xabapuwbicbi»
FbINIbIMU XXYpPHanbiHbiH Web of Science-miH xxaHanaHraH Hyckacbl Emerging Sources Citation
Index-me uHOekcmenyze KabbindaHraHbiH xabapnaldbl. byn uHOekcmerny 6apbicbiHOa
Clarivate Analytics komnaHusicel ypHanobi odaH api the Science Citation Index Expanded,
the Social Sciences Citation Index xoaHe the Arts & Humanities Citation Index-ke Kabbinday
macerneciH kapacmbipyda. Web of Science sepmmeywinep, asmopnap, 6bacnawbinap MeH
MeKemesiepee KOHMeHmM mepeHdiai MeH canacbkiH ycbiHadbl. KP YA XabapuwbiCbIHbIH
Emerging Sources Citation Index-ke eHyi 6i30iH KoramdacmblIK yWiH eH e3eKkmi xoHe 6ederndi
MynbmuAUCYUNIUHapibl KOHMeHmke adanobirbiMbi30b! bindipedi.

HAH PK coobwaem, ymo Hay4Hbil xypHan «BecmHuk HAH PK» 6bin npuHam Ons
uHOekcuposaHusi 8 Emerging Sources CitationIndex, o6HosneHHol eepcuu Web of Science.
ColeprkaHue 8 amoM UHOeKcUpOoB8aHUU Haxodumcsi 8 cmaduu paccMompeHuUsi KomnaHuel
Clarivate Analytics Onsa OanbHelwezo npuHAmusi xypHana e the Science Citation Index
Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index.
Web of Science npednacaem kadecmeo u enybuHy KOHmeHma Ons uccriedoeamered,
asemopos, uzdamernel u y4pexdeHul. BknoueHue BecmHuka HAH PK e Emerging Sources
Citation Index OemoHcmpupyem Hawly MpueepXeHHOCMb K Hauboriee akmyaslbHOMy U
8russmeibHoMy MyribmuducyunIuHapHOMy KOHmeHmy 0nsi Haweeao coobwecmesa.

NAS RK is pleased to announce that Bulletin of NAS RK scientific journal has been
accepted for indexing in the Emerging Sources Citation Index, a new edition of Web of
Science. Content in this index is under consideration by Clarivate Analytics to be accepted
in the Science Citation Index Expanded, the Social Sciences Citation Index, and the Arts
& Humanities Citation Index. The quality and depth of content Web of Science offers to
researchers, authors, publishers, and institutions sets it apart from other research databases.
The inclusion of Bulletin of NAS RK in the Emerging Sources Citation Index demonstrates
our dedication to providing the most relevant and influential multidiscipline content to our
community.
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METHODOLOGY FOR ASSESSING THE ECOLOGICAL
AND ECONOMIC EFFICIENCY OF INVESTMENTS IN
THE DEVELOPMENT OF TERRITORIAL NATURAL AND
RECREATIONAL SYSTEMS

Abstract. The article discusses ways to improve the efficiency of attracted
investments for the economic development of territorial natural and recreational
systems (RTRS) using the methodology for assessing the environmental and
economic results of the effectiveness of investment projects.

The given adapted methodology for the environmental and economic
evaluation of investment projects for TPRS is based on the methods of
retrospective forecasting, net present value, internal rate of return, assessment
of environmental income and outflows, and the coefficient of sociological
losses. The combination of these techniques, the degree expresses a
comprehensive assessment of the potentials combined in with an integral
indicator.

The methodology of ecological and economic assessment of investment
projects in relation to TPRS allows using statistical data as initial information
for forecasting indicators of recreational activities. Such an approach can
limit manipulations in predicting the volume of services rendered in the
recreational sector, and therefore, provide a more objective assessment of the
effectiveness of investments.

On the basis of an adapted methodology for evaluating investment projects
for the development of TPRS, an application program called “Calculation of
environmental and economic efficiency for evaluating an investment project
for the development of a natural and recreational system. An application
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program’ was developed, which saves labor costs and ensures efficiency
when evaluating investment projects.

Key words: territorial natural and recreational system, investments,
ecological and economic assessment, economic efficiency assessment.

AanvmxanoBa PK., E.A. AGenoBa, 3.E. Hama30aeBa,
JA.E.HypmyxaunoOertoBa, I.7K. EpcyiTanoBa

Hapxo3 YauBepcureri, Anmatsel, Kazakcras.
E-mail: roza.alimkhanova@narxoz.kz

AYMAKTBIK TABUFH-PEKPEALMSIIIBIK
"KYUEJEPII JAMBITYFA WHBECTULMSLIAPIBIH,
IKOJIOT USLIBIK-DKOHOMMKAJIBIK
TUIMALIITTH BAFAJIAY OIICTEMECI

AHHOTanmusi. Makanaga WHBECTUIUSIBIK >KoOamap TUIMAUIITIHIH
JKOJIOTHSUTBIK-OKOHOMHKAIIBIK ~ HOTHXKENepiH ~ Oaramay — 9JiCHaMachIH
naiiiajJaHa OTBIPHIT, ayMaKTHIK TaOWFU-pekpeanusuibik sxyhenepai (PTPC)
HSKOHOMUKAJIBIK JAMBITY YIIiH TapThUIATHIH MHBECTULMSIIAPBIH THIMALTITIH
apTTHIPY KOJIIAPhl KAPACThIPbLIA/IBI.

TPRS ymIiH UWHBECTULUSIIBIK  KOOamapAbl  SKOJOTHUSAJBIK  JKOHE
HSKOHOMHKANBIK OaranayplH OeWiMIenreH ojicTeMeci peTpOCHeKTHBTI
Oomkay oJicTepiHe, Ta3a aFbIMIarbl KyHFa, IIMIKI TMaljga HOpMAachiHa,
9KOJIOTHSUTBIK KipICTEp MEH aFbIHIapIbl OaraliayFa, COHJAN-aK QJIEyMETTIK
WBIFBIHAAP KO3 uIMeHTiHe Heri3aenredH. OCbl OMICTEpIiH TipKecimi,
JOpeXke WHTETPANIbl WHIUKATOPMEH Oipre MOTEHIHAIIapAbl >KaH-KAKTHI
Oaranayapl OlTIipeni.

TIIP-ra  KaTbICTBI ~ WHBECTHIMSUIBIK  KOOajgapibl  SKOJOTHSIIBIK
KOHE OHKOHOMHUKANIBIK Oarajiay oJiCTEMECI CTAaTHCTUKANIBIK JEepeKTepii
peKpeanusuibIK KbI3MET KOepCeTKIITepiH Ooypkay YIIiH OacTankbl akmapar
peTiHze naiinanaHyra MyMKIHJIK Oepei. byl Tocis pekpeanusiblk ceKkTopaa
KOPCETUIETIH KbI3METTEp KeJeMiH OoJrkay Ke3iHZe aija-Iaprbl sKacayibl
MIEKTEeyl MYMKIH, COHJBIKTAaH WHBECTHUIUSIAPABIH THIMIUIITIH HEFYPIBIM
0OBEKTHUBTI Oaranay/bl KAMTaMachI3 eTe/i.

TIIPC nampiTy OOWBIHIIA WHBECTUIUSUIBIK >KoOamapAbl OarajayiblH
OeiliMaenreH oiCHaMachl HETI3IHAE «TaOWFU-PEKpPEalUsIIbIK KYHEeHI
JaMBITy OOWBIHILIA MHBECTHIMSIIBIK KOOaHBI Oaramay YIIH SKOJOTHSIIBIK
YKOHE SKOHOMHKAJIBIK THIMIUTIKTI €CEnTey» aTThl KOJIaHOanbl Oarmaapiama
ozipienni. EHOEK UIBIFBIHOAPBIH YHEMJCUTIH JKOHE WHBECTHIIHSUIBIK
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xobanapapl Oaranay Ke3iHAe THIMILTIKTI KaMTamachl3 €TEeTiH KOJMAaHOasbl
Oarmapiama »KacaJbl.

Tyiiin ce3aep: aymMaKkThIK TaOUFH-PEKpeaIMsUIBIK XKYiie, IHBecTUImsIIap,
IKOJIOTHSUTBIK-OKOHOMHUKAJIBIK Oarasay, SJKOHOMHUKAJIBIK THIMIUTIKTI Oaraay.
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METOJAMKA OLEHKH DKOJOTI'O-OKOHOMHYECKOM
IOOEKTUBHOCTU MHBECTUIINU B PA3BBUTHUE
TEPPUTOPHUAJIBHBIX ITPUPOJHO-PEKPEAIIMOHHBIX
CUCTEM

AHHoTanusi. B crarbe paccmarpuBaroTCs CHOCOOBI  MOBBILICHUS
3¢(}EeKTUBHOCTH  MPHUBIEKAEMbIX HMHBECTHLIMNA JUISI  HKOHOMHUYECKOTO
pa3BUTHUA  TEPPUTOPUATBLHBIX MIPUPOTHO-PEKPEAITIOHHBIX CUCTEM
(TTIPC) c ucnonb30BaHUEM METOAMKH OLEHKHU HKOJIOr0-3KOHOMUYECKOU
3¢ (HEKTUBHOCTH HHBECTUIIMOHHBIX TIPOEKTOB.

IIpuBeneHHass ajganTUpPOBaHHAas METOJUKA  HKOJIOr0-3KOHOMUYECKOU
OLIEHKM MHBECTULHMOHHBIX NPoeKTOB A TIIPC ocHOBBIBaeTCS Ha METOAAX
PETPOCIEKTUBHOTO IPOrHO3UPOBAHUS, YUCTOW IPUBEACHHON CTOMMOCTH,
BHYTPEHHEH HOPMBI JIOXOIHOCTH, OLIEHKM 3KOJOTMYECKHUX JOXOAOB H
OTTOKOB M KO3(@HIIMEHTa COLMOJOTHYECKUX MoTepb. KoMOMHaAnus 3THX
METOJIMK BBIPAXKAET KOMILJIEKCHYIO OLIEHKY IOTEHLIMATI0B OOBbEIUHEHHBIX B
MHTETPAIBHBIN [TOKA3aTelb.

MeTtoanka 3KOI0ro-3KOHOMUYECKON OLEHKHU MPOEKTOB MHBECTUPOBAHUS
npumenutenbHo K TIIPC mo3BonseT ucnonab30BaTh B Kau€CTBE MCXOJHOU
uHpOpMaLM AN TPOTHO30B MOKAa3aresell PeKpeallMoHHON JeATeIbHOCTH
CTaTUCTUYECKUE AaHHbIE. Takol MOAXOJ MOXET OrpaHUYUTh MaHUIYJIALUN
IpU TPOTHO3MPOBAHUM OOBEMOB OKa3aHHBIX YCIYI PEeKpealmOHHON
cdepsl, a 3HAYUT, o0ecrieynT OGosee OOBEKTUBHYIO OLIEHKY 3((EeKTUBHOCTH
UHBECTULINN.

Ha ocHOBe ananTUpOBAaHHOM METOJUKU OLIEHKH HHBECTUIIMOHHBIX
npoekToB 1o pazsutuio TITPC pazpaborana npukiiannas nporpamma «Pacder
IKOJIOTO-2KOHOMHUYECKOU (PGHEKTUBHOCTH TSI OICHKA HHBECTUIIMOHHOTO
MIPOEKTA M0 Pa3BUTHUIO MPHUPOIHO-PEKPEAIMOHHOM cucTteMblto [Ipuknannas
IIporpaMMa, MO3BOJIAIOIIAs SKOHOMUTh TPY/03aTpaThl U 00eCleunBaroIas
OIIEpaTUBHOCTB IIPH ITPOBEJEHUH OLIEHKH ITPOEKTOB MHBECTUPOBAHUS.
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KiroueBble cjioBa: TeppUTOpHaibHAsS MPUPOJHO-PEKPEAIIMOHHAS CHC-
TeMa, WHBECTHUIIUHU, HKOJIOTO-DKOHOMUYECKas OIEHKAa, OIICHKa SKOHOMH-
4yecKoi 3 (hEeKTHBHOCTH.

Introduction. World experience shows that developed territorial natural
and recreational systems make a significant contribution to the economy
of the state. The problem is that Kazakhstan, possessing significant natural
recreational potential, does not use it effectively. Tied into a single territorial
natural recreational system, the natural environment, infrastructure of the
territory and the quality of the provided recreational services do not meet
international standards and norms, causing serious damage to the economic
potential of the recreational sphere of Kazakhstan.

Many theoretical and methodological issues of the development of
territorial natural and recreational systems are covered in the works of
domestic and foreign scientists. However, the issues of ensuring the efficiency
of investments attracted in the development of TNRS, taking into account their
specific features, have not been sufficiently researched and poorly studied
in the domestic literature. P. Eagles, S. McCool, C. Hines, L. Emerton, J.
Bishop, M.A. Kuksova, E.Yu. Zhidkova, D.A. Lisin, D.V. Nikolaenko and
other foreign authors made fundamental contribution to scientific-theoretical,
methodological and practical aspects which accompanies terms of economic
development of TNRS (Eagles et.al, 2016). Topical issues related to
economic characteristics and direction of recreational system development
are disclosed in contemporary scientific works of L.Z. Baiguzina, N.S.
Mironenko, I.T. Tverdokhlebova, V.B. Nefedova, E.D. Smirnova, V.P.
Chizhova and others (Baiguzina, 2013; Mironenko et.al, 1998; Nefedova
et.al, 1980). Theoretical and methodological aspects of economic use of
natural potential and development of TNRS are represented in works of
N.K. Mamyrova, M.S. Tonkopiya, E.M. Upusheva, S.R. Erdavletova, A.A.
Saryan and others (Mamyrov et.al, 2003; Yerdavletov, 2000; Saryan, 1990).
Significant contribution to research of investment approaches to projects for
the development of organizational systems are made by domestic scientists
U. Baymuratov, A.Z. Nurmagambetova, K.K. Abuov, A.S. Kulmaganbetova,
Nurmukhanova K.Zh., Altaybaeva Zh.K., Alimkhanova R.K and others
(Baimuratov, 2005; Nurmaganbetova, 2014; Abuov, 2017), russian scientists
K.V. Baldin, E.L. Makridenko, O.I. Shvaika, S.A. Barkalov, V.P. Morozov,
T.A. Sviridova, B.I. Kochuro and others (Baldkin, 2016; Barkalov et.al,
2015; Kochurov et.al, 2013). These works have significant value, however
economic efficiency investment supply attracted to development of TNRS
actualizes the development of new theoretical and methodological approaches
that correspond to modern economic realities.
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One of the direction of investment efficiency improvement of TNRS
development projects and development of tourism in the framework of this
system is offering usage methodology of ecological-economical assessment
of projects. Recreational health monitoring was based on aspectual, regional
and correlation analysis of factors, sociological survey of target respondents
group with subsequent processing of the results with the “stat +” program.

The given adapted methodology of ecological-economic assessment of
investment projects for TNRS is based on methods of retrospective forecasting,
net present value, internal rate of return, natural estimates of environmental
revenues and outflows, and sociological loss rates. Combination of these
methodologies expresses a comprehensive assessment of the potentials
combined into an integral indicator.

The methodology allows with a high degree of justification on the basis
of cost characteristics to establish the potential of efficiency of TNRS
development projects investment and tourism in the framework of this system.
On the basis of this adapted methodology, an application program has been
developed that allows to save labor costs and ensure efficiency in assessing
environmental investment projects at the level of recreational TNRS, as well
as tourism projects.

Purpose of the research: increasing the efficiency of attracted investments
for the economic development of TNRS and tourism development projects
within these systems based on the use of methods for assessing the
environmental and economic efficiency of investment projects.

Materials and methods. Research methods are: methods of retrospective
forecasting, net present value, internal rate of return, natural estimates
of environmental revenues and outflows, and sociological loss rates.
Combination of these methodologies expresses a comprehensive assessment
of the potentials combined into an integral indicator.

Results and discussions. Project on development of Bayanauyl TNRS as
one of the most primary touristic area determined in the framework of tourism
development program in Kazakhstan until 2025, must be invested on a public-
private partnership basis. Earlier, we noted that the development of TNRS, first
of all, depends on the efficiency of recreational activities and infrastructure,
since the effects of these activities extend to the entire service of this system.
Therefore, we assume that investing in the recreational activities of this territory
will lead to the development of the Bayanauyl TNRS (Table 1).

The total cost of the project is conventionally accepted by us as 1,000,000
thousand tenge.
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Table 1. Data on the value of the invested project.

Cost of the project 1000000

Investment year 2021
Terms and amounts of repayment of the principal debt 2021-2025yy

Percentage of remuneration 7%

2021 200000

2022 200000

2023 200000

2024 200000

2025 200000

Alternative projects of various costs can be considered, but they will be
limited to the development of the projected volumes of recreational services
for the period of return of borrowed funds on investments (so that incomes
cover expenses).

In order to comply with the interests of investors and not to encourage
dependent sentiments in business, investment, in our opinion, should be
carried out on a paid basis. But the fee should be at the level of government
programs accepted for investment, should not be high, since the project has
a social orientation. The tourist and recreational business in the Bayanauyl
natural zone is seasonal. This is reflected in the evenness of cash flows from
the services provided, this is one of the reasons why preferences and other
measures to stimulate their participation should be provided for private
investors in the framework of PPP.

To predict the volume of direct percentages of recreational services for
2021-2025, statistical data for 2012-2020 were used, which are presented in
the table 2. Stat.data

Table 2.Initial data on direct recreational activities of Bayanaul region for
2012-2020.

Year | Number | Occu- | Person-days of stay | Volume of ser- | Average price per
of beds | pancy, actually served vices rendered, stay, tenge
% thousand tenge
Source | Stat.data | Stat.data | calculation | Stat. Stat.data Group | Stat.data
of data group2 data 6:group
*365%group 3 4
2012 0 0 0,0 10790 34314 3180,0 | 1027
2013 | 2278 12,9 107259,6 | 63866 238656,2 2225,0 | 1178
2014 | 2306 7,9 66493,5 70581 286604,4 4310,3 515

2015 | 2405 12,4 108850,3 | 73855 2975127 2733,2 | 1381
2016 | 3653 22,2 296002,6 | 84465 383296,4 1294,9 460
2017 | 3684 23 309271,8 | 82231 403856,40 1305,8 545
2018 | 3349 10,5 128350,4 | 40947 451590,2 35184 | 7102
2019 | 4643 23,4 396558,6 | 47744 396558,6 1456,5 | 5826
2020 | 4718 22,2 382299,5 14742 69651,5 1821,9 | 5667
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Based on these data, we calculated (table 3) the average coefficients and
growth rates on a retrospective basis, we obtained data on the average growth
rates for the last five years in terms of the volume of recreational services in
the Bayanayul resort zone (further in the calculations, links will be given to
the data of these tables).

Table 3. Calculation of the average growth rates of indicators of recreational
services volume for 2013-2020.

Indicators |2013 2014|2015 (2016 |2017| 2018 |2019|2020 | Avarage | Taking
L. . T L. T. T. L. L. coeffi- | into acco-
cient unt the
inaccuracy

Beds coeffi-
cient growth
(group 1
from table 2)
Occupancy
coefficient
growth 1,00 | 0,61 | 1,57 | 1,79 | 1,04 | 0,46 | 2,23 [ 0,95 | 1,21 0,32
(group 3
from table 2)
Coefficient
of growth of
price per bed | 1,00 | 1,94 | 0,63 | 0,47 | 1,01 | 2,69 | 0,41 | 1,25 | 1,18 0,43
stay (group 7
from table 2)
Inaccuracy 1
(1) Cgroup | 45 1.0.06] 032 | 0,71 [ 0,73 | 0,68 | 0,88 | 0.96 | 0,12 X
4-5)/ group 4
from table 2
Inaccuracy 2
(I12) (group
7-group 8)/ | 0,47 | 0,88 | 0,49 | 0,64 | 0,58 [ -1,02| -3 |-2,11| -0,26 X
group 7 from
table

1,00 | 1,01 | 1,04 | 1,52 | 1,01 | 0,91 | 1,39 | 1,02 | 1,11 0,24

In the process of environmental and economic assessment of the investment
project in the context of insufficient baseline information carried out in this
study, the authors relied on the methodology of O.M. Gusarova, which is the
need to use retrospective modeling as a way of planning and predicting the
results.

Table 4 shows the projected volume of activity 2021-2025, taking into
account the average growth rates for the previous five years

In Table 4, based on the projected indicators of recreational activities,
projected cash flows (income from recreational activities) are calculated.
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Table 4: Calculation of projected cash flow from recreational activities for
2021-2025.

Indicators 2021 2022 . 2023 r. 2024 r. 2025 .
Number of beds, taking into

account the growth coefficient. 52488 °839.3 6496,2 7227 8040
Occupancy rate with growth
factor, % (m3Tabm. 2 rp3 * u3 26,78 32,30 38,96 47,00 56,69

Tabn. 3rp 7)

The average price of a bed-
day of stay taking into account
the growth factor, tenge. (u3
Tabn 2.1p 7* u3 1adn. 3 rp 7)
Cash flow, thousand

tenge (line 1* 12*¥3*365
days)/100% /1000 1098311,1|1731634,9|2730285,4 |4305511,9 | 6788420,7

2140,73 |2515,36  |2955,54 |3472,77 |4080,50

Projected cash flows (Table 5) for all competitive projects for the
development of Bayanaul TPRS will be the same, provided that the projections
of the volume of recreational activities are calculated on a retrospective basis
(according to tables 3 and 4).

Table 5. Calculation of projected payments to personnel of the recreational
sphere of Bayanaulsky district for 2021-2025.

Indicators 2021 | 2022t 2023r. | 2024r 2025 .

Number of employees

(number of beds from Table 238.6 2654 295,3 3285 365,4

3: 22%), persons

Average annual wage fund

per employee (based on

100 thousand tenge per 1587,0 1825,1 2098,8 2413,6 2775,7
month), taking into account

conditional growth, 1.15 ***,
payment to personnel,
thousand tenge 378658,2|484381,54 | 619775,64 | 792867,6 | 1014240,78
*bed service by one employee
***orowth coefficient of salaries

Table 6 calculates projected cash flows from operating, investing, financial
activities and projected net cash flow.
Table 6: Calculation of projected net cash flow for 2021-2025, thousand tng.

Indicators [2021y  [2022y.  [2023y. [2024y. [2025y.
Operational activities
1. Income from the sale of

services (Table 4) 1098311,1 |1731634,9 |2730285,4 |4305511,9 | 6788420,7
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2. payment to employees
(Table 5) 378658,2 |484381,541619775,6 |792867,6 |1014240,8
3. Payments tosuppliers 105031 || 1731635 [273028.5 4305512 |678842.1
(approximately 10% of sales
4. Tax (from turnover 3%) [32949,33 [51949,0 |81908,6 [129165,4 |203652,6
3. Cash flow from 576872,5 |1022140,8 | 1755572,72952927,7 | 48916852
operating activities
Finance
Taking loans (condition), 1000000
thousand tenge
2. Loan repayment, 200000 200000 200000 200000  |200000
thousand tenge

0,
1. Interest payment (7% per | 5, 56000 42000  |28000 | 14000
annum) thousand tenge
Cash flow from financial 735550 | 556000 |-242000 |-228000 |-214000
activities, thousand tenge
Investment
1.Purchase of fixed assets,
HMA, thousand tenge 1000000
2.Sale of fixed assets, 17903,79
thousand tenge
3.C.a§}.1 flows from investment 198209621 |0 0 0 0
activities thousand tenge
Final net cash flow
NCF=(CFo+CFf+CFi) 0,00 766140,8 |1513572,7(2724927,7 |4677685,2
thousand tenge

In terms of net cash flow value, alternative competitive projects will differ
because the flows from operating, financing, and investing activities will be
different. They depend on the estimated operating costs, accounted income
and costs of financial and investment activities, represented by a particular
project. The differences will be due to the different cost of investments
requested by the project, the timing of their return, the planned expenditures
under the project activity.

We calculate the repayment of borrowed funds for investments for five
years. Conditionally calculated income and expenses. By years, the net cash
flow is presented in Table 6.

Investments, which stimulate the development of organizational systems
and increase competitiveness, affect the state of the ecological-economic
system as a whole, since any activity related to the use of natural resources
affects the environment.

Among the particularly highlighted reasons for insufficient consideration of
environmental factors in assessing the effectiveness of investment projects are:
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- the complexity of identifying environmental impact factors due to their
diversity;

- Lack of adapted methodologies to provide a comprehensive assessment
of the effectiveness of investment projects to develop systems;

- insufficient institutional definition of relations on compensation of
damage caused to the environment

We used O.M. Gusarova, [.P. Nuzhina, M.S. Krass’ methodology of
ecological and economic assessment of investment projects.

The value of each particular natural resource is determined by the income
that its owner can receive when using it. If the income exceeds the income
received from a similar type of activity in the neighboring areas, then we can
say that the additional income is received due to the natural properties of the
natural object. In our example, we conditionally call this additional income
“Eco-Income”. To determine it, we calculated the share of ecoincome in the
price (Table 7).

Table 7. Calculation of the share of eco-income in the price of a bed-day
of stay in Bayanaul district.

Average
percentage

Indicator title | 2013|2014 12015 12016 42017 o518 12019 2020 |of eco-in-
come in the
price, %

The average price

of a bed-day stay in

Bayanaul district,  [2225,0 |4310,0 [2733,0 | 1294,9 | 1305,8 | 3518,4 | 1456,5 | 1821,9 | x

tenge (from Table

2. g1.7)

Average price of a
bed-day of stay in
rural areas in Pav-
lodar region, based
on tenge (taken
conventionally
80% profit from
line 1

1780,0 | 3448,2 | 2186,6 | 1035,9 | 1044,6 | 2814,7|1165,2 | 1457,5 | x

Eco-income of a
bed-day stay in
Bayanaul district
(linel - line2)
The share of
eco-income in
the price, %
(line3:line 1)

445,0 |862,1 [546,6 [259,0 |261,2 |703,7 [291,3 |3644 |x

20 20 20 20 20 20 20 20 20

The share of eco-income in the price, in our example, was 20%.
Since the project was evaluated by territorial system, and not by a particular
business entity, we adapted the methodology to the evaluation of the project
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on Bayanaul natural recreation system. This is manifested in the fact that to
calculate the forecasts for 2021-2025 we used statistical data on the volume
of services provided by the accommodation facilities of holidaymakers in
Bayanaulsky district, taking into account the average growth rate for five
years.

Let’s calculate the ecological component of the cash inflow (OCH). It
consists of Eco-Income and Charges for the use of natural resources (Table 8).

Table 8: Calculation of the environmental component of the cash inflow

BCH).
Indicator name 2021y 2022y 2023 y 2024 y 2025y
Average price of a bed-day
in Bayanaul district, tenge 2140,7 25154 2955,5 3472,8 4080,50
(from Table 4)

Eco-income per bed day of
stay in Bayanaul district,
tenge ( average percentage
of eco-income in the price,
possibilities from the follo-
wing in the text table 7).
E;‘ﬂl?;’r ofbeds, units (from | 50 ¢ 158303 [64962  |7227 8040
Occupancy (from table 4) 26,78 32,30 38,96 47,00 56,69
Ecoincome (EI) (line 2*
line 3* line 4*365):1000, 2196386,1 | 3463462,5|5460496,8 | 8610354,4 | 13576841,5
thousand tenge

Payment for the use of natu-
ral resources (static data)
OC/ (ctpoka 5+ctp.6)
Calculation of the
environmental component 2237693,1|3508136,5|5510043,8|8665351,4|13637887,5
of the cash inflow
(2196386,1+41307)

428,1 503,1 591,1 694,5 816,1

41307 44674 49547 54997 61046

To calculate the environmental component of the outflow of funds OFn,
allocate investment and current costs for the implementation of environmental
measures provided for by the project (OFn or Con - value of the outflow of
funds (cash outflow) ; n - number of the calculation step, n = 0,1,2.....,ni).

To calculate the outflow component we used statistical data on
environmental costs, on average for 2014-2016: [64963 thousand tenge +
38690 thousand tenge + 59279 thousand tenge]:3 = 54311 thousand tenge.
For the forecast calculations of these indicators we take a growth coefficient
of 1.15, then:

- For 2017, 54311*1,15=62457 thousand tenge,

- For 2018, 62457*1,15=71826 th. tenge.
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We use the 2018 indicator for further calculations in Table 9, taking into
account the growth coefficient of 1.15 for 2021-2025.

The value of cash outflow for 2021-2025 is presented in Table 9.

Table 9. The amount of cash outflow.

The average
mean

Indicator title 2021y.|2022y.|2023y.| 2024y. | 2025y. Total

COn taking into
account the growth | 109238 | 125624 | 144468 | 166138 | 191059 147305 | 736527
rate 1.15

The ecological flow model can be represented as

Ecoli = ECi — COi = B.i-/Ni-COi I Ecol.i

1S,

ECi - ecological component of cash flow

COi - cash outflow

B.1 - benefit obtained

Ni - the possibility of losses and negative changes in the environment

Positive impact of the project on the environment

- the development of the market for environmental works and services is
expanding;

- the investment attractiveness of recreation increases (Gusarova, 2014;
Nuzhina, 2014; Crass, 2013).

The cost estimate of the conditionally assumed damage is taken as an
adverse environmental impact.

Depending on the forms of expression of losses and characteristics of the
object of influence, economic, environmental, social and socio - economic
consequences of the implementation of an investment project can be
distinguished; conditionally assumed damage will have similar characteristics
(Gusarova, 2014).

For (N) we will take the possibility of losses and negative changes in the
environment caused by the implementation of the investment project, while
(N) will be designated as Economic conditionally assumed damage - loss of
products, services, property, fuel, energy, raw materials and other materials as
a result of waste generation and wasteful use of resources. For its value, we
used the environmental components of the cash outflows.

Environmental conditionally assumed damage (Nekol) - deterioration of
the state of ecological systems and natural resources. We used statistical data
on the chamber for regulatory and excess emissions and funds collected for
compensation for damage caused by violation of environmental legislation on
average for 2014-2016 (108146+116196+203722+6240+357+2177+3785):3
=142818 thousand tenge, then:
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-for 2017 y. 142818*1,15=164241 thousand tenge;

-for 2018 y/ 164241*1,15=188877 thousand tenge.

We use the 2018 indicator for further calculations in Table 9 for 2021-
2025.

Social conditionally assumed damage (Ns) - an increase in psychological
stress on the population, a decrease in the quality and life expectancy - 0.

The provisionally assumed socio-economic damage (Ns-¢) - the costs
of social security and health care due to the increase in morbidity caused
by environmental pollution - 0, since the costs of social contributions and
statistical data are included in the costs of environmental protection, that
is, they are included in the Ne indicator and are not generated separately in
statistical data (Table 10).

Table 10. Calculation of conditionally assumed damage, thousand tenge.

The
Indicator title 2021y.| 2022y. | 2023 y. | 2024 y. | 2025 y. | average | Total
mean
Ne with a growth 109238 | 125624 | 144468 | 166138 | 191059 | 147305 | 736527
factor of 1.15
Nekol with a growth | ) 0760 | 287259 | 330348 | 379900 | 436885 | 336836 | 1684182
rate of 1.15
Ns-e (the amount in
our example is taken - - - - - - 500000
conditionally)

The most effective method for determining social losses is the method of
expert assessments. The experts are invited to estimate the value of the social
loss factor (Vs.l.), which ranges from 1.00 to 2.00 factor value:

-1.00 - insignificant for the social impact of the project;

-1.25 - is of insignificant importance for the social impact of the project;

-1,5 - has no definite meaning;

-1.75 - significant for the social impact of the project;

-2.00 - value is obvious and significant for the social impact of the project.

The coefficient of social losses is determined by the formula [20, ¢.88-92;
22, ¢.67-70; 23]

Kenm =M = Pim,
M

where, Pi.m - the assessment of the value of the i-th factor by the expert m;

M - the number of experts.

In the course of the study, 30 of the Bayanaul region were interviewed to
assess the value of the coefficient of social losses. The results are shown in
Table 11.
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Table 11. Calculation of social loss ratio (Vs.l.)
Indicators Indicator values Total |
Selected scores from 1 to 2 1 1,25 | 1,5 | 1,75 | 2
The nurpber of respondents (M) who chose the 5 7 6 10| 30
appropriate score, people
Pi.m (1 line*2page) 6,25 (10,5 10,5 | 20 | 49,25
social loss ratio Vs.l. X X X X 1,64

XN N

The total value of the conditionally assumed damage (Nn.p) as a result of
the implementation of the investment project can be calculated as,

Nn.p = Ne + Nekol + Ns.-e. * Vs.1. 3)

Based on the data in table 10 on damages and table 11 on the social loss
rate? calculate the conditionally estimated damage Nn.p;

Nn.p = 736527 + 1684182 + 500000 * 1,64 = 4789962 thousand tenge

The value of Nn.p should not exceed the normative conditionally assumed
damage Nn, which is calculated in compliance with the standard indicators of
the quality of the environment. To take into account the ratio of the normative
(no data) and conditional estimated damage in assessing the effectiveness of
an investment project, it is necessary to calculate the environmental index of
the project (Gusarova, 2014; Nuzhina, 2014; Crass, 2013):

IecolF.i = Ni/Nn.i 4)

If the value of Iecol.i exceeds 1, this means that the permissible damage is
exceeded (for the calculation, there are no data on the normative conditionally
assumed damage).

Ecoflow (EcolF.i) is determined by the formula:

EcoFl.i=EC.i— CO.i (5)

The calculation of the ecological component of the income stream (EcolF.1)
is presented in Table 12
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Table 12. Calculation of the ecological income stream (EcolF.i) thousand
tenge.
Indicator
name
Ecological
component
of outflows
(CO.itab9),
Ecological
component
of tributaries
(EC tab 8)
Calculation of
the ecological
revenue 2128455,1|3382512,5|5365575,8 [ 8499213,4| 13446828,5 | 2822585,3
stream (EcolF
line2-pagel)

2021y. | 2022y. | 2023y. | 2024y. | 2025y. |Total

109238 125624 144468 166138 191059 736527

2237693,1 | 3508136,5 | 5510043,8 | 8665351,4 | 13637887,5 | 33559112,3

Now based on cash flows over five years (from Table 13) from CFi
investment, operating CFo activities and EcolF ecoflow (from the table above
in the text), consisting, in turn, of inflows and outflows over five years, CFi,
CFo, ECe, CO.f funds for the project, you can calculate the main performance
indicators of the investment project.

Table 13. Cash flow calculation.

Indicator
name
Operating
cash flow 576872,5 [1022140,8 [ 1755572,7 {2952927,7 |4891685,2 [11199198,9
(CFo)
Cash
flow from
investing -982096,2 [0 0 0 0 -982096,2
activities
(CFi)
Ecolo-
gicalflow 2128455,1 |3382512,5|5365575,8 | 8499213,4 |13446828,5|2822585,3
(EcoFe)
Total cash
flowpCFi
CFo +EcolFe |1723231,4 |4404653,3|7121148,5 |11452141,1 | 18338513,7 | 13039688
(page 1+page
2+page3)

2021 year |2022 year [2023 year |2024 year |[2025 year |Total
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Accumulation in a single cash flow of expenses for environmental
support of the project with the subsequent indication of positive and negative
environmental consequences allows you to determine:

-therelationship between the volume of costs and the result of environmental
protection measures;

-optimal level of the ratio of these indicators to achieve the required level
of environmental safety of the project;

-integral indicators expressing the efficiency of spending on environmental
protection (Crass, 2013).

The integral ecological and economic effect is calculated by the formula:

E...= Vs.l. * CF+CF +EcolF
' (1+E),
E.. . =1,64*-982096,2+11199198,9+2822585,3 = 1496956,18 thousand tenge
S (140,07)
where, E - discount rate (required rate - 7%)

The project will be considered effective if Fi.e.-e. has a positive meaning
(Gusarova, 2014).

Thus, the ecological and economic assessment of the investment project for
the development of the Bayanaul TPD for 2021-2025 has a certain algorithm,
which is presented in Table 14.

Table 14. Algorithm of ecological and economic assessment of the
investment project for the development of the Bayanaul TPD
1 Calculation of the internal rate of return of the project
1A. General data and calculations for alternative projects:
1
STEP 1. Formation of initial data provided by placements for the previous eight years
according to statistical data;
STEP 2. Calculation of average growth rates based on the indicators of the volume of
services provided by the placements to predict the volume of services provided by the
placements for the project years 2021-2025 based on the data from STEP 1;
STEP 3. Calculation of the predicted volumes of services provided by the places of
distribution for 2021-2025 based on the data of STEP 1 and 2.
1B. Separate data for calculations:
According to the project | Alternative project
STEP 4. Calculations of the projected costs of operating activities (Entering data on the object);
STEP 5. Calculation of cash flow from financial activities based on STEP 3 and 4
STEP 6. Calculation of cash flow from financial activities, taking into account flows from
the project under consideration based on the data in Table 6;
STEP 7. Calculation of cash flow from investment activities, taking into account flows
from the project under consideration based on the data in Table 6
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STEP 8. Calculation of the net cash flow for the project based on the data from STEP 5, 6
and 7

2. Calculation of the integral ecological and economic effect
2A. General data and calculations for alternative projects:
STEP 9.Calculation of the share of eco-income in the price of a bed-day of stay based on
Table 7;
STEP 10. Eco-Income (EI) Calculation Based on STEP 9 Data and Table 7;
STEP 11.Inputs data payments for the use of natural resources (statistical data);
STEP 12.Calculation of the environmental component of the cash inflow (EC) based on the
data from STEP 10.11
STEP 13. Cash outflow (COi) based on statistical data;
STEP 14. Calculation of the social loss rate (Vs.l.) based on a social survey
STEP 15. Calculation of the imputed damage (Nn.i) based on statistical data and STEP 14;
Project Environmental Index (Iecol.i) based on STEP 15 and regulations (No data available)
STEP 16. Calculation of the ecological flow (EcolF) based on the data from STEP 12, 13
2B. Separate data and calculations
According to the project | Alternative project

20.Cash flow calculation (CFi + CFo + EcolFe), according to table 6 and STEP 16y
STEP 21. Integral environmental and economic impact (Ei.e.-e)
Analysis of the integral ecological and economic impact (Ei.e.-e) and comparison with
alternative projects

Conclusion. According to this algorithm of the adapted methodology
for assessing the ecological and economic efficiency of investments for the
development of TPRS, an applied computer program “Calculation of the
ecological and economic efficiency for evaluating an investment project
for the development of a natural recreational system. Application program”
was developed, for which an author’s certificate was obtained. The use
of the application program will save labor costs and ensure efficiency in
evaluating investment projects. The initial statistical data on the volume of
recreational activities and environmental flows are entered into the program,
the parameters provided for by the investment project are set (the amount of
investment, period, cost of capital, expected cash flows and outflows), then all
labor-intensive calculations are automatically made.

According to the environmental and economic methodology for evaluating
alternative investment projects, the choice is made on the basis of project
performance indicators (NPV), as well as conditionally assumed damage as
an integral environmental and economic effect and the determination of the
integral cost effectiveness index.

As a result of such an assessment of the investment project for the
development of the Bayanaul TPD for 2021-2025, we obtained certain results
presented in Table 15.
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Table 15 - The results of the assessment of the investment project for the
development of the Bayanaul TPRS for 2021-2025.

Evaluation Indicator Meaning of the | Results
indicator
. . The value is positive, which | In favourof
Ei.e-e Integral ecological | 1496956,18 Va'ue 1S postuve, w avou
. means that eco-costs will be | project
and economic effect thousand tenge
covered by revenues acceptance
Due to the lack of data on Additional
I - ecol.n- environmental the normative conditionally information
index of the project assumed damage Nn was not | required
calculated

In our calculation, the integral ecological and economic effect has positive
values; this, when making a decision to invest in the considered project
for the development of the TPRS, inclines towards a positive conclusion.
Unfortunately, we cannot compare the results of evaluating the effectiveness
of contingent investments according to the Bayanaul TPP with any practical
example, since there is no experience in assessing investments in a similar
definition as TPP. Comparison with other definitions, in our opinion, will
distort the principle of comparability..

The ecological and economic assessment of the investment project for the
development of the Bayanaul TPD has its own characteristics.

1) the project is, complex, consolidated (investment value) throughout the
recreational area, including investments for specific investment objects;

2) forecast data on the cost of the volume of recreational services can be
calculated based on statistical data (Bayanaul district, tourism industry);

3) ifalternative projects are considered, then the initial data on the predicted
cost of the volume of recreational services for calculating the internal rate of
return and ecoflow for calculating the integral ecological and economic effect
of the project will be the same;

4) the assessment of the project has been positively assessed. Evaluation
results are not indisputable for making a decision on the project;

5) the proposed adapted methodology for the environmental and economic
assessment of the investment project can be used:

- firstly, for the selection of investment projects for territorial natural
recreational systems;

- secondly, to plan the possible amount of financing when approving state
programs for the development of tourism in natural recreational areas.

The ecological and economic assessment of the efficiency of an investment
project is an important tool for investment planning. With the help of the
project evaluation results, business entities and authorities will be able to
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ensure sustainable environmentally acceptable development of TPRS by
limiting or completely eliminating the negative impact of the consequences of
the investment project on the economy, the environment and the population.
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