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POLICIES ON NATIONAL SCALE

I. OKHREMCHUCK, PhD student*
Lviv Polytechnic National University
E-mail: inna.a.okhremchuk®@Ilpnu.ua

The Kyoto Protocol, Paris agreement, concept of sustainable development are
designed to solve global environmental problem and to limit the increase in global
temperature to no more than 1.5 to 2 degrees Celsius. Integrated assessment models use
IPCC scenarios to forecast future greenhouse gas emissions, choose policies and regimes
for greenhouse gas reduction in certain sector, analyze how greenhouse gas emissions will
influence on different ecosystems, people’s health and states’ economy. Ecological
security make directly influence on national security. If the world community will not
solve the issue of global climate change, then the number of natural hazards will lead to a
rise in poverty, armed conflicts, food shortages, rising numbers of refugees, etc. However,
it is necessary to analyze and indicate countries’ capacity to implement climate mitigation
policies successfully, because corrupt, undemocratic with self-surviving values and
unequal rights country has low possibilities to provide a successful implementation of
climate mitigation policies

Kmouosi caosa: IPCC scenarios, The Kyoto Protocol, Paris agreement, Sustainable Development,
implementation of the climate change mitigation policies, Integrated Assessment Models (IAM), climate

change mitigation policies

Introduction. Global environmental
problem is a great challenge for internation-
al society. The Kyoto Protocol and Paris
agreement are the result of cooperation
between governmental leaders and scientists
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
reduction of greenhouse gas emissions and
developing renewable source of energy. [11]
It leads to creating new committee and ener-
gy strategies, forming system of penalties
and incentives (e.g. carbon tax, subsidies)
on national levels. Due to those agreements,
countries have quotas on greenhouse gas
emissions. However, different countries have
different possibilities for modernizing and

their sustainable development. It is neces-
sary to analyze and indicate countries’ capac-
ity, problem sides and to give recommenda-
tion for successful policies implementation.

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
in Resolution “Transforming our world: the
2030 Agenda for Sustainable Development”
by The General Assembly of UN.[10] On
1 January 2016 the SDGs officially came into
force. It means, that all countries during
their development should find a balance
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Fig. 1. Three dimensions of sustainable
development [14]

between three dimensions: economic, social
and environmental (see Fig.1). [13]

Ecological security is an important part of
sustainable development and countries’ pros-
perous future. [13] Solving of global environ-
mental problems require system approach,
accurate estimates and prognosis. A common
methods are building scenarios and their esti-
mation using mathematical models.

2. Scenario and Integrated Assessment
Models

Intergovernmental Panel on Climate
Change (IPCC) developed the Shared
Socioeconomic  Pathways  (SSPs), the
Representative Concentration Pathways (RCPs)
and the Representative Concentration Pathways
(RCPs), which contain various scenarios. The
input data for SSPs are population, gross domes-
tic product, urbanization trajectories, qualita-
tive assumptions on the energy and land use
sector. The RCPs define radiative forcing, that
are used for modelling of climate change (how
it would change in accordance with the SSPs
and what steps should be made for achieving a
certain level of antrophogenic influence on the
climate). The SPAs contain information about
policies and regimes for greenhouse gas reduc-

tion in certain sector. RCPs, SSPs and SPAs are
used in different combinations. [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 (Mitigation challenges domi-
nate) — Conventional Development) (Fig. 2).

One of the best tools for scenarios and
policies analysis is an Integrated Assessment
Models (IAM), which include knowledge
from different fields of knowledge. For SSPs
analyses are used different IAMs:

SSP1: IMAGE - PBL Netherlands
Environmental Assessment Agency;

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

SSP3: AIM - National Institute for
Environmental Studies (NIES);

SSP4: GCAM - Pacific Northwest National
Laboratory (PNNL);

SSP5: REMIND-MAGPIE - Potsdam Institute
for Climate Impact Research (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
A
SSP 5: SSP 3:
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Fig. 2. The Shared Socioeconomic Pathways
(SSPs) [3]
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Cameroon, Brazil and Bangladesh, it becomes
clear that implementation of climate mitigation
policies should be conducted together with
socio-political improvements. Such factors as
high level of corruption and poverty; low level of
government effectiveness, rule of law, trust in
government actions and law; unequal right,
prevalence of survival values, geographical loca-
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 selfsurviving val-
ues country cannot provide a successful imple-
mentation of climate mitigation policies, but
there are also democratic countries which due
to their values in society do not pay much atten-
tion to environmental problems. Due to the
ignorance of these factors the effect of climate
mitigation policies is shortlived, especially
when the main mechanism of influence is subsi-
dies and donation. For decreasing policies costs
and increasing effectiveness of developed poli-
cies, prediction of how successful climate policy
can be in certain country should be included in
modelling of climate mitigation policies. As far
as countries, due to various socio-political fac-
tors have different possibilities to implement
climate mitigation policies. [9]

The Equitable Governance of Common
Goods  Programme [5], Investigating
Observability of Complex Resource
ConsumptionNetworks[4], The Environmental
Democracy Index [15] and Agent-based model
of the Emergence of Climate Change Mitigation
Action by Society [12] try to predict information
exchange and its influence on “dynamic of a
shared renewable resource”; appearance of cli-
mate mitigation initiatives from local citizens.
Agent-based model of the Emergence of
Climate Change Mitigation Action by Society
based on the assumption that in the democratic
countries citizens begin to initiate and demand
adoption of legislative acts aimed to mitigate
climate change. Key factor is growing awareness
of the society about climate change.

I. A. Oxpemuyk

The above-mentioned assumption can be
developed:

1) If a large part of population is dissatis-
fied with the activity of the authorities regard-
ing the environmental situation in the state,
the risk of protests and falling confidence in
the institutions of power will increase;

2) If the world community can not solve the
issue of global climate change, then the num-
ber of drought, sudden floods, abnormal rise
in temperature, etc. will be worse. It will lead to
arise in poverty, armed conflicts, food shortag-
es, rising numbers of refugees, etc.

It is a clear illustration how national secu-
rity of the state depends directly on ecologi-
cal security.12

3. International Futures (IFs) model

However, there is no one generalized con-
cept or model which will forecast state’s readiness
and possibility to implement climate change
mitigation policies. Partly, influence of socio-po-
litical factors on implementation of the climate
change mitigation policies can be developed in
International Futures (IFs) model. International
Futures is an integrated assessment model, which
combine knowledge from politic, environment,
economic, social, cultural spheres (Fig.3). [1]

There are four developed scenarios
(Economy first, Policy first, Security first,
Sustainability first) and possibility to create
new, due to user’s interest; time horizon for
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Fig. 3. Interactions within the model
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forecasts is from 2000 till 2100 years. Links
between “Socio-Political” and “Environment”
sub-models have not been developed yet.13
Although links can be created through creat-
ing additional indicator “Potential to adapt
climate mitigation policies” (Fig. 4).

This conceptual model of influence of
socio-political factors on implementation of
the climate change mitigation policies in IFs
model is the simplified way of introduction
socio-political factors into modelling of the
implementation of climate change mitiga-
tion policies in IFs model. [9]

4. Ecological and national security of
Ukraine

Ukraine has a high level of corruption, prev-
alence of survival values, inefficiency of govern-
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]

Ukrainian government made Green Tariff for
increasing share of renewable resources in total
energy demand. [8] Socio-economical scenari-
os and their influence on using biomass as
source of energy and decreasing of CO, emis-
sions were developed and modeled in project
“Geospatial analysis of greenhouse gas sinks and
emission in Forestry for decision making sup-
port” of Lviv Polytechnic National University.
The share of fuel wood in the Ukrainian wood
industry concludes 60-80% of overall wood
demand. Between growth of gross domestic
product (GDP) and demand of fuel wood is
strong correlation (for 2003 — 2012 coefficient
of correlation is 0.85).

The coefficients of the equation were
determined using method of least squares:
y=0,14+0,85x. The demand of fuel wood and
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Fig. 5. Emissions of CO, due to change of wood demand in accordance with various scenarios of

socio-political development, Mt CO, 16
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Fig. 6. Socio-economical scenarios of
increasing biomass use as alternative source
of energy [16]

total wood demand were forecasted using
data of GDP from base scenario in IFs model.
In Fig. 5 illustrated emissions of CO, due to
change of wood demand in accordance with
various scenarios of socio-political develop-
ment (Mt CO,). [2]

Scenario are based on two uncertainties
“state penalties” and “demand of fuel wood”
(Fig.6). A scenario — base scenario (without
change); B scenario — very optimistic (gov-
ernment use restraining and stimulating
mechanisms); C scenario — government use
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only stimulating mechanisms; D scenario —
“agricultural state” (government stimulate
development of agricultural sector).16

Conclusion

The first step of limiting the increase in glob-
al temperature to no more than 1.5 to 2 degrees
Celsius are inventory of greenhouse gas and
developing climate mitigation policies. But sec-
ond step is to implement climate mitigation
policies on national level and get result like
increasing share of renewable resources in total
demand, afforestation, increasing efficiency of
energy use in sector of housing maintenance
and utilities, decreasing energy intensity
because of increasing of energy efficiency. For
decreasing policies costs and increasing effec-
tiveness of developed policies, it is necessary to
consider socio-political conditions of certain
countries during developing scenarios and cli-
mate mitigation policies. In project “Geospatial
analysis of greenhouse gas sinks and emission in
Forestry for decision making support” were
developed scenarios that consider improving
social sphere and national security from increas-
ing share of renewable resources in total energy
demand. Potential to adopt/implement cli-
mate mitigation policies can be estimated in IFs
model because it already contains information
about government, corruption and level of
democracy.
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AHOTALIA

L A. Oxpemuyx . Modenrosannsa nosimux nom 'si-
WEHHA IMIHU KAIMAMY 3 YPAXYBAHHAM PIBHEM COUIAN
HO-noamuuno2o possumiy depacasu,/ /biopecypeu i npu-
podoxopucmysanms — 2017. = 9, Ne3—4. — C.34-39.

Kiomevicuti npomoxon, Hapuswka yeoda ma xonyen-
Yist cmanoeo poseumicy Oyau poapotneni 3 memoio supiuien-
HA, 2100QABHOL CKOAOZUHOL KPU3U M HEOONYUeHNA 3011
wenHa memnepamypu Semai Ginsue, wio na 1,5-2 epadycu
Lemvcia. Exonoeiuna besnexa mae be3nocepeoniit 6naus na
nayionawity besnexy depacasu. icuo miscnapoona cnine
HOMA He 3Hati0e CNOCih MO0oAaAMAL 2A0DANHY KONOZIUHY
Kpusy, mo ye npussede do pocmanns piers 6ionocmi,
Oeghigumy 1npo00sOLCMBA, 30LAVIUEHHS, KIABKOCME KO-
paixmie ma Oigcenyis. s moOer106aHs, i NpoeHO3y8aH-
HA MATIOYMHIX BUKUOIE NAPHUKOBUX 2a3i6, BUOOPY onmu-
MAMSHOL NOMMUKU CKOPOUEHHS BUKUOIE NAPHUKOBUX
2asie 'y OKpeMux Cexmopax exoMoMiKu, aNaM3) 6NAUGY
NAPHUKOBUX. 2a318 HA HUmMma I 300p06's, 100eil 6UKO-
pucmosyromwca modeni inmezpansnoi ouinxu. Odnax npo-
UEC MOOCAIOBAHHEL NOATIUK NOM SUICUEHHE SMIHU KATMANY
NOBUHEH BKAIOUAMU ) Ce0e MAKONC MONCAUBOCIE KPAIH,
VCRQUHO 8NPOBAONCYSAMU UL NONIMUKU Y HAUIOHANLHE
ecocnodapemsa. To6mo Kopymnosana 0epaicasa i3 HULKUM
pisrem OeMoKpamii, NPesariosaHnaM YIHHOCMEN BUNCU
BAMHA MA PIBHONPAB AM MAE HUSLKE MONCAUBOCTE NSl
VCNQUHOL Peani3anii noAImuKU NoM AKUEHHS, HACIOKIE
SMIHU KATMAMY.

Kmouosi croea: cyenapii MI'ESK, Kiomeviuii npo-
moxon, Ilapusvia yeoa, Konyenyia cmaioeo poseumiy,
NOATMUKU NOM STKUEHHE IMIHU KAIMANY, MOOEAT iHmeepo-
BAMOL OUIHKU, IMNACMEHMANISL NOAMUK NOM SKUEHHS
SMIHU KATMAIMY

AHHOTAUUA

H. A. Oxpemuyx Moderuposarue nosumux nocred-
CcmBUTl 6030eUCTIBUA USMEHEHUS KAUMAMA € YUEMmOoM
YPOBHA COUUANHONOAUMUNECKO20 paseumus, 20cy0ap-
cmea,/ /Buopecypevt u npupodononssosanue. — 2017. -
9, No3—4. — C.34-39.

Kuomexuic npomoxon, Tlapuosicckas coenamwerue u
KOHUENYUA YCMOUMUB020 PASBUMUA Bl Paspabomanvt ¢
YUesI0 pewienus 2n00a6H020 IKOARUMECKOR0 KPusuca U
osparumenun yeenumenus memnepamypv. 3emau He bonee
uem na 1,5-2 epadyca Levscus. Ioroeureckas eonac-
HOC UMeem. HEROGheOCBeHHOE GAUAHUE A HAUUOHAN:
Hy10 Oesonacnocns 2ocydapemea. Ecau mexncoynapooroe
coobuecmso e Hatidem cnocod npeodonems 2no0aNsHBL
IKNOUMECKUTL KPUSUC, MO 9MO Npusedem K pocmy yposHs
Bedrocmu, deghunuma npooosaILCMBUL, YeerUMeHUE KONUME-
cmea xongaumos w Oesicenyes. s mooesuposanus w
NPOZHOIUPOBANUS GYOYUUX BbITPOCOS NAPHUKOBYIX 2a306,
8100pa ONMUMANBHOU NOAUMUKY, COKPAUEHUS 8bIOPOCO8
NAPHUKOBYIX 24308 8 OMOLALHBIX CCKMOPAX IKOHOMUKY,
AHAMUSA BIUAHUL NAPHUKOBBIX 20308 HA HCUHD U 300D06BE
M100€8 UCNOABIYIOMEA MOOCAU UHMEPANLHOU OUCHKU.
Oomaxo, mpoyecc MoOLMUPOSAHUS NOAUMUK CMACUEHUS
UIMEHEHUS, KAUMAMA O0AIICEH. BKAIOUAMD 6 Ce0S, MAKIHCe U
6OIMOICHOCIU CIPAM, YCNEULHO BHEOPSIMD IMU NOMUMUKU 6
nayuonarsole xodsucmea. 1o ecmo xoppymnuposaroe
200)0apcmso ¢ HUSKUM Yposrem demorpamuu, u pasronpa-
6US, NPEBANUPOBANUEM UCHHOCTIEN GBINCUBAHU UMEEM,
HUBKUL B0IMONCHOCTU ONEL YCREULHOLL Peasru3aruiu, noaum-
KU CMAZUEHUS NOCALOCIBUL USMENEHUS, KAUMAMA.

Kmouesvte crosa: cyenapuu MIIHK, Kuomexuii
npomoros, Llapudcckoe coanamenue, Konyenyus yemou-
YUB020 PASEUMUA, NOAUMUKU  CMASUCHUL USMEHEHUS
KAUMAMA, MOOCAU UHMESPUPOBAHHOT OUCHKU, UMNAE-
MEHMAYUA NOAUMUK CMASUCHUL USMEHEHUSL KAUMAMA
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