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Introduction. Global environmental
problemisagreatchallengeforinternation-
al society. The Kyoto Protocol and Paris
agreement are the result of cooperation
betweengovernmentalleadersandscientists
in limiting the increase in global tempera-
ture by the end of this century to no more
than 1.5 to 2 degrees Celsius by dint of
reductionofgreenhousegasemissionsand
developingrenewablesourceofenergy.[11]
Itleadstocreatingnewcommitteeandener-
gy strategies, forming system of penalties
and incentives (e.g. carbon tax, subsidies)
onnationallevels.Duetothoseagreements,
countries have quotas on greenhouse gas
emissions.However,differentcountrieshave
different possibilities for modernizing and

their sustainable development. It is neces-
sarytoanalyzeandindicatecountries’capac-
ity,problemsidesandtogiverecommenda-
tionforsuccessfulpoliciesimplementation.

1. The concept of sustainable develop-
ment

In September 2015 on United Nations
(UN) summit, the Heads of State and
Government and High Representatives set
the 17 Sustainable Development Goals
(SDGs), which were indicated and detailed
inResolution“Transformingourworld:the
2030AgendaforSustainableDevelopment”
by The General Assembly of UN.[10] On
1January2016theSDGsofficiallycameinto
force. It means, that all countries during
their development should find a balance
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betweenthreedimensions:economic,social
andenvironmental(seeFig.1).[13]

Ecologicalsecurityisanimportantpartof
sustainabledevelopmentandcountries’pros-
perousfuture.[13]Solvingofglobalenviron-
mental problems require system approach,
accurateestimatesandprognosis.Acommon
methodsarebuildingscenariosandtheiresti-
mationusingmathematicalmodels.

2. Scenario and Integrated Assessment 
Models

Intergovernmental Panel on Climate
Change (IPCC) developed the Shared
Socioeconomic Pathways (SSPs), the
RepresentativeConcentrationPathways(RCPs)
andtheRepresentativeConcentrationPathways
(RCPs), which contain various scenarios. The
inputdataforSSPsarepopulation,grossdomes-
tic product, urbanization trajectories, qualita-
tive assumptions on the energy and land use
sector.TheRCPsdefineradiativeforcing,that
areusedformodellingofclimatechange(how
it would change in accordance with the SSPs
andwhatstepsshouldbemadeforachievinga
certainlevelofantrophogenicinfluenceonthe
climate).TheSPAscontaininformationabout
policiesandregimesforgreenhousegasreduc-

tionincertainsector.RCPs,SSPsandSPAsare
usedindifferentcombinations.[7]

There are five SSP scenarios: SSP1 (Low
challenges) – Sustainability, SSP2
(Intermediate Challenges) – Middle of the
road,SSP3(Highchallenges)–Fragmentation,
SSP4 (Adaptation challenges dominate) –
Inequality,SSP5(Mitigationchallengesdomi-
nate)–ConventionalDevelopment)(Fig.2).

One of the best tools for scenarios and
policiesanalysisisanIntegratedAssessment
Models (IAM), which include knowledge
fromdifferentfieldsofknowledge.ForSSPs
analysesareuseddifferentIAMs:

SSP1: IMAGE – PBL Netherlands
EnvironmentalAssessmentAgency;

SSP2: MESSAGE-GLOBIOM –
International Institute for Applied Systems
Analysis(IIASA);

SSP3: AIM – National Institute for
EnvironmentalStudies(NIES);

SSP4:GCAM–PacificNorthwestNational
Laboratory(PNNL);

SSP5:REMIND-MAGPIE–PotsdamInstitute
forClimateImpactResearch(PIK).[6]

However, implementation of the climate
change mitigation policies still remains totally
unpredictable. After analyzing of numerous
reports on implementation of environmental
programs in China, Indonesia, Ethiopia,
Uganda, Mexico, Kenya, Republic of

Fig. 1. Three dimensions of sustainable 
development [14]

Fig. 2. The Shared Socioeconomic Pathways 
(SSPs) [3]
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Theabove-mentionedassumptioncanbe
developed:

1)Ifalargepartofpopulationisdissatis-
fiedwiththeactivityoftheauthoritiesregard-
ingtheenvironmentalsituationinthestate,
theriskofprotestsandfallingconfidencein
theinstitutionsofpowerwillincrease;

2)Iftheworldcommunitycannotsolvethe
issueofglobalclimatechange,thenthenum-
berofdrought,suddenfloods,abnormalrise
intemperature,etc.willbeworse.Itwillleadto
ariseinpoverty,armedconflicts,foodshortag-
es,risingnumbersofrefugees,etc.

Itisaclearillustrationhownationalsecu-
rityofthestatedependsdirectlyonecologi-
calsecurity.12

3. International Futures (IFs) model
However, there is no one generalized con-

ceptormodelwhichwillforecaststate’sreadiness
and possibility to implement climate change
mitigationpolicies.Partly,influenceofsocio-po-
liticalfactorsonimplementationoftheclimate
changemitigationpoliciescanbedevelopedin
InternationalFutures(IFs)model.International
Futuresisanintegratedassessmentmodel,which
combineknowledgefrompolitic,environment,
economic,social,culturalspheres(Fig.3).[1]

There are four developed scenarios
(Economy first, Policy first, Security first,
Sustainability first) and possibility to create
new,duetouser’s interest; timehorizonfor

Cameroon,BrazilandBangladesh,itbecomes
clearthatimplementationofclimatemitigation
policies should be conducted together with
socio-political improvements. Such factors as
highlevelofcorruptionandpoverty;lowlevelof
government effectiveness, rule of law, trust in
government actions and law; unequal right,
prevalenceofsurvivalvalues,geographicalloca-
tion, natural disasters, absence of adequate
communication between authorities, experts
and local people make a great influence on
effectiveness of climate mitigation policies.
Corrupt, undemocratic with self-surviving val-
uescountrycannotprovideasuccessfulimple-
mentation of climate mitigation policies, but
therearealsodemocraticcountrieswhichdue
totheirvaluesinsocietydonotpaymuchatten-
tion to environmental problems. Due to the
ignoranceofthesefactorstheeffectofclimate
mitigation policies is short-lived, especially
whenthemainmechanismofinfluenceissubsi-
diesanddonation.Fordecreasingpoliciescosts
andincreasingeffectivenessofdevelopedpoli-
cies,predictionofhowsuccessfulclimatepolicy
canbeincertaincountryshouldbeincludedin
modellingofclimatemitigationpolicies.Asfar
ascountries,due tovarious socio-political fac-
tors have different possibilities to implement
climatemitigationpolicies.[9]

The Equitable Governance of Common
Goods Programme [5], Investigating
Observability of Complex Resource
ConsumptionNetworks[4],TheEnvironmental
DemocracyIndex[15]andAgent-basedmodel
oftheEmergenceofClimateChangeMitigation
ActionbySociety[12]trytopredictinformation
exchange and its influence on “dynamic of a
sharedrenewableresource”;appearanceofcli-
mate mitigation initiatives from local citizens.
Agent-based model of the Emergence of
Climate Change Mitigation Action by Society
basedontheassumptionthatinthedemocratic
countriescitizensbegintoinitiateanddemand
adoption of legislative acts aimed to mitigate
climatechange.Keyfactorisgrowingawareness
ofthesocietyaboutclimatechange. Fig. 3. Interactions within the model 
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UkrainiangovernmentmadeGreenTariff for
increasingshareofrenewableresourcesintotal
energydemand.[8]Socio-economicalscenari-
os and their influence on using biomass as
sourceofenergyanddecreasingofСО2emis-
sionsweredevelopedandmodeled inproject
“Geospatialanalysisofgreenhousegassinksand
emission in Forestry for decision making sup-
port” of Lviv Polytechnic National University.
TheshareoffuelwoodintheUkrainianwood
industry concludes 60-80% of overall wood
demand. Between growth of gross domestic
product (GDP) and demand of fuel wood is
strongcorrelation(for2003—2012coefficient
ofcorrelationis0.85).

The coefficients of the equation were
determined using method of least squares:
y=0,14+0,85x.Thedemandoffuelwoodand

forecasts is from 2000 till 2100 years. Links
between“Socio-Political”and“Environment”
sub-models have not been developed yet.13
Althoughlinkscanbecreatedthroughcreat-
ing additional indicator “Potential to adapt
climatemitigationpolicies”(Fig.4).

This conceptual model of influence of
socio-politicalfactorsonimplementationof
theclimatechangemitigationpoliciesinIFs
modelisthesimplifiedwayofintroduction
socio-political factors intomodellingof the
implementation of climate change mitiga-
tionpoliciesinIFsmodel.[9]

4. Ecological and national security of 
Ukraine

Ukrainehasahighlevelofcorruption,prev-
alenceofsurvivalvalues,inefficiencyofgovern-
ment institutions,gaps in legislation,however

Fig. 4. Conceptual model of influence of 
socio-political factors on implementation 
of the climate change mitigation policies 
in IFs model [1]

Fig. 5. Emissions of СО2  due to change of wood demand in accordance with various scenarios of 
socio-political development, Mt СО2 16
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only stimulatingmechanisms;Dscenario—
“agricultural state” (government stimulate
developmentofagriculturalsector).16

Conclusion
Thefirststepoflimitingtheincreaseinglob-

altemperaturetonomorethan1.5to2degrees
Celsius are inventory of greenhouse gas and
developingclimatemitigationpolicies.Butsec-
ond step is to implement climate mitigation
policies on national level and get result like
increasingshareofrenewableresourcesintotal
demand,afforestation,increasingefficiencyof
energy use in sector of housing maintenance
and utilities, decreasing energy intensity
becauseof increasingofenergyefficiency.For
decreasing policies costs and increasing effec-
tivenessofdevelopedpolicies,itisnecessaryto
consider socio-political conditions of certain
countriesduringdevelopingscenariosandcli-
matemitigationpolicies.Inproject“Geospatial
analysisofgreenhousegassinksandemissionin
Forestry for decision making support” were
developed scenarios that consider improving
socialsphereandnationalsecurityfromincreas-
ingshareofrenewableresourcesintotalenergy
demand. Potential to adopt/implement cli-
matemitigationpoliciescanbeestimatedinIFs
modelbecauseitalreadycontainsinformation
about government, corruption and level of
democracy.

total wood demand were forecasted using
dataofGDPfrombasescenarioinIFsmodel.
InFig.5illustratedemissionsofСО2dueto
changeofwooddemandinaccordancewith
various scenarios of socio-political develop-
ment(MtСО2).[2]

Scenario are based on two uncertainties
“statepenalties”and“demandoffuelwood”
(Fig.6).Ascenario—basescenario(without
change); B scenario — very optimistic (gov-
ernment use restraining and stimulating
mechanisms);Cscenario—governmentuse

Fig. 6. Socio-economical scenarios of 
increasing biomass use as alternative source 
of energy [16]
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И. А. Охремчук  Моделирование политик послед-
ствий воздействия изменения климата с учетом 
уровня социально-политического развития государ-
ства//Биоресурсы и природопользование. – 2017. – 
9, №3–4. – С.34–39.

Киотский протокол, Парижская соглашение и 
концепция устойчивого развития были разработаны с 
целью решения глобального экологического кризиса и 
ограничения увеличения температуры Земли не более 
чем на 1,5-2 градуса Цельсия. Экологическая безопас-
ность имеет непосредственное влияние на националь-
ную безопасность государства. Если международное 
сообщество не найдет способ преодолеть глобальный 
экологический кризис, то это приведет к росту уровня 
бедности, дефицита продовольствия, увеличение количе-
ства конфликтов и беженцев. Для моделирования и 
прогнозирования будущих выбросов парниковых газов, 
выбора оптимальной политики сокращения выбросов 
парниковых газов в отдельных секторах экономики, 
анализа влияния парниковых газов на жизнь и здоровье 
людей используются модели интегральной оценки. 
Однако, процесс моделирования политик смягчения 
изменения климата должен включать в себя также и 
возможности стран успешно внедрять эти политики в 
национальные хозяйства. То есть коррумпированное 
государство с низким уровнем демократии и равнопра-
вия, превалированием ценностей выживания имеет 
низкие возможности для успешной реализации полити-
ки смягчения последствий изменения климата.

Ключевые слова: сценарии МГЭИК, Киотский 
протокол, Парижское соглашение, концепция устой-
чивого развития, политики смягчения изменения 
климата, модели интегрированной оценки, импле-
ментация политик смягчения изменения климата

АННОТАЦИЯ

І. А. Охремчук . Моделювання політик пом'як-
шення зміни клімату з урахуванням рівнем соціаль-
но-політичного розвитку держави//Біоресурси і при-
родокористування – 2017. – 9, №3–4. – С.34–39.

Кіотський протокол, Паризька угода та концеп-
ція сталого розвитку були розроблені з метою вирішен-
ня глобальної екологічної кризи та недопущення збіль-
шення температури Землі більше, ніж на 1,5-2 градуси 
Цельсія. Екологічна безпека має безпосередній вплив на 
національну безпеку держави. Якщо міжнародна спіль-
нота не знайде спосіб подолати глобальну екологічну 
кризу, то це призведе до зростання рівня бідності, 
дефіциту продовольства, збільшення кількості кон-
фліктів та біженців. Для моделювання і прогнозуван-
ня майбутніх викидів парникових газів, вибору опти-
мальної політики скорочення викидів парникових 
газів у окремих секторах економіки, аналізу впливу 
парникових газів на життя і здоров'я людей вико-
ристовуються моделі інтегральної оцінки. Однак про-
цес моделювання політик пом'якшення зміни клімату 
повинен включати у себе також можливості країн 
успішно впроваджувати ці політики у національні 
господарства. Тобто корумпована держава із низьким 
рівнем демократії, превалюванням цінностей вижи-
вання та рівноправ'ям має низькі можливості для 
успішної реалізації політики пом'якшення наслідків 
зміни клімату.
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