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Abstract

Climate change is global and of tremendous significance because the face of our planet is changing due to climate
change. It affects population groups, all sectors, and countries. It engages complex risks and requires specific solutions.
The satisfactory reflection of climate change within strategic environmental assessment (SEA) is therefore seen as
a great challenge. We need the acceptable solutions which can face the changing climate and this effort in this area
mainly focused to reduce greenhouse gas emissions, to mitigate climate change. So, the integration of adaptation of
climate change concerns into the planning process with the execution of SEA becomes more and more important.
Sustainable development is a recognized vision for any kind of development but the truth is that how to reach the
sustainable development process. SEA process is well-positioned to thoroughly help strengthen action of climate
change adaptation and mitigation in planning as well as sustainable development. The purpose of the study is to
describe the SEA may be an important tool to facilitate decision-making in respect of climate change and the role of
SEA towards sustainable development by adaptation and mitigation of climate change. The implementation of SEA is a
challenging job in developing as well in developed countries. It needs continuous effort to recognize the obstacles and
opportunities and to act for addressing them. The findings reveal that the appropriate application of SEA in the polices,
plans, and programs (PPPs) can create a way for sustainable development by global climate protection and climate
adaptation. In all cases, SEA should consider definite institutional settings with the aim of capably adapt decision-
making procedures and to ensure that it is not seen as a costly external instrument which make difficult development

actions. Further research and possible ways ahead in creating a more climate change-enabled SEA.
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Introduction

Climate change is main concern worldwide at the level of
governments, community, and business due to rising understanding
of climate change’s inferences for trade, security, ecosystems, the
economy and the well-being of humans and other species. SEA
provides a framework for evaluating and managing a wide range of
environmental dangers which can contribute to the incorporation
(or “mainstreaming”) of climate change considerations into policies,
plans and programs [1]. SEA, involving the environmental assessment
of existing and proposed policies, plans and programs (PPPs) and
their substitutes, has been gaining general recognition as a supporting
instrument for decision making to achieve sustainable development
[2,3]. Regarding sustainability SEA, gives a sound base planned for
knowledgeable decision making [4-8]. The conference program of the
2011 IAIA (International Association for Impact Assessment) Special
Conference on SEA states that SEA systems are presently in place in
some 60 countries. There is no exact general idea of the number of
countries with formalized or legal SEA requirements, but it is obvious
that ‘SEA is undertaken, both formally and informally, in an increasing
number of countries and international organizations’ [9,10].

It is recognized by the United Nations that Climate change as
one of the greatest challenges of our era and one that make threats
to weaken the ability of all countries to reduce poverty and achieve
sustainable development. The survival of biological diversity and of
many societies is at risk. The Paris Agreement covers the way for a more
rigorous and collective response (Sustainable Development Knowledge
Platform, Goal 13), [11]. The SEA procedures are sound-conditioned
to systematically assist make stronger the action of adaptation and
mitigation of climate change in planning as well as development.

The mitigation of climate change is essential to reducing the

emissions of greenhouse gas. The Organization for Economic Co-
operation and Development (OECD) guidance proposes that a sound
performed SEA can fulfill one or more of the functions in relation to
the adaptation of climate change [1] are: i. A separate analysis of the
possible performance of presented or new PPPs in view of new climate
change prophecies (without reference to climate change efficiently a
form of climate proofing of PPPs organized); ii. An assessment process
and integrated planning designed both to create and test PPP choices
against various climate scenarios which are enthusiastically explored
as part of the SEA; and iii. A study procedure focusing entirely on
quantifying and predicting a the possible effects of climate change
within a known area [10].

Nevertheless, far too small concentration has been paid to the
relationship of SEA and sustainable development with regards of
climate change adaptation and mitigation. Yet the empirical evidence
and experience on the area of climate change mitigation and adaptation
concerns in PPPs through SEA is not well developed. Therefore, more
empirical research needs from scientific community which create the
way for integration of climate change adaptation into PPPs with the
application of SEA to reach the goal of sustainable development.
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Concept of SEA

"In strategic thinking SEA is conceptualized with respect to its
capacity to influence decisional contexts and the formulation of
strategic initiatives, adjusting to the flow and dynamics of strategic
decision-making. That is the purpose of the guidance for better
SEA practice, with strategic thinking for sustainability" [7,12].
SEA is perceived as having the prospective to make a constructive
contribution to sustainability; both socioeconomic and environmental
[13]. SEA was raised worldwide to make sure more effective concern
of environmental issues in the improvement of PPPs [6]. "It helps in
bridging problem perceptions with technical solutions and steering the
impact assessment to facilitate the integration of environmental values
into decision-making processes, influencing decision maker’s capacity
of acceptance of any plan" [14,15].

Posas reported that SEA has gathered international recognition,
been institutionalized in entire regions [16-20], and been implemented
by international organizations to make stronger development planning
[18,21]. SEA is practiced in developing countries [18,22-26], generally
about the requirements of development bank [18,27,28]. In developed
countries, more systematically SEA is being practiced and frequently
in association with proper requirements tied to EIA law or in the case
of European Union member states, in association with the ‘EU SEA
Directive [18-20], SEA is a tool especially suited to exploring various
policy options. It is capable to model scenarios for climate change
adaptation solutions and test mitigation measures interactively with
decision-makers and stakeholders. However, the particular challenges
of climate change, such as future climate uncertainty and its cross-
cutting nature, form sizeable methodical and conceptual challenges to
the sufficient reflection of climate change within SEA. Climate change
may be reflected within the structure of SEA by integrating and framing
additional specific climate evaluation tools.

SEA and climate change

SEA may be an important tool to address the problems and
support actions to climate change adaptation into the planning
process in addition to highlight probable adaptation conflicts with
other presented national/regional plans and program. It requires the
sustainable planning and it is one of the main objective of SEA. If the
climate change adaptation issues is not included into this process thus
will lead to maladaptation and jeopardizes sustainable development.
On the other hand, the concerns of climate change adaptation integrate
in the planning process in an early stage will enhance sustainable
development and will make sure that impacts with an upper level of
uncertainty such as climate change are taken into consideration into
the plans and program in the aspect of development.

Climate and climate change

‘Climate’ presents to the average meteorological situations in
a particular place more than a long period [29], "climate change is a
change in the state of the climate that can be identified by changes
in the mean and/or variability of its properties, and that persists for
an extended period, typically decades or longer" [30], and “The term
‘global warming’ is occasionally used interchangeably with the change
of climate, but the terms are different. Global warming presents to an
average raise in near-surface temperatures, at the same time as climate
change is a broader term that presents to any important change in
events of climate (temperature, precipitation, wind, etc.) lasting for an
extended time (decades or longer). Current climate change embraces
but does not consist only of global warming and is known to be that
the human activities influenced the climate change thus greenhouse gas

emissions increase significantly into the atmosphere. In the atmosphere
greenhouse gases entrap the heat that creates the earth warmer. The
sun energy heats the surface of the earth. The earth's surface is hitting
by light rays either absorbed or reflected. Absorbed light is transformed
into heat. The earth's surface absorbed the some of the heat, some of
the heat is conducted to the atmosphere, and few is emitted and go
back upward as infrared radiation (heat), that either is absorbed by
greenhouse gases in the atmosphere or get its way into space. This
heat absorbed by greenhouse gases and radiates it slowly back to the
atmosphere. The amount of warming is connected to the type and
amount of greenhouse gases in the atmosphere. By this process Figure
1 represents the greenhouse gas effect.

The key greenhouse gases are carbon dioxide (CO,), methane
(CH,), nitrous oxide (N,0), fluorinated gas (F-gases) emitted by human
activities. Each of these gases’s effect on climate change depends on
three major factors: how much? How long? How powerful?. Figure 2
signifies the pie chart where the dimension of every pie represents the
warming amount of each gas is presently causing in the atmosphere
because of emissions from the activities of peoples.

Without explicit extra attempts to reduce greenhouse gas emissions
atmospheric concentrations in baseline exceeds 450 parts per million
(ppm) CO, eq (Carbon dioxide equivalent) by 2030. They reach CO,
eq concentration levels from 750 to more than 1300 ppm CO, eq by
2100 and result in projected global mean surface temperature increases
in 2100 from 3.7°C to 4.8°C compared to pre-industrial levels (range
on the basis of median climate reaction; the range is 2.5°C to 7.8°C
when counting climate uncertainty), [30]. So we must attempt for
minimize of future greenhouse gas emissions. Considering the fact that
planning, resembling the SEA, tends to promote and patron sustainable
development, it can in revolve “enhance both mitigative and adaptive
capacities, and reduce emissions and vulnerability to climate change"
[29,31,32].

Based on strategic environmental assessment and climate change:
Guidance for Practitioners [33], Figure 3 states the main aspects of
climate change that are relevant to SEA:

1. Such " mitigation measures" we can take the direct action
for reduction of human impacts on climate change system,
especially, by reducing greenhouse gas emissions, which
include strengthening a sustainable energy supply, improved
energy efficiency, increased proviso of renewable energy, raised
insulation of buildings.

2. Additionally, it is now widely recognized that greenhouse gases
must be reduced from future activities so as to diminish climate
change, above and over the unavoidable changes because of
our past actions.

3. In the future climate change will occur regardless of what we
do now, due to our past actions. It will include changes in
the temperature and rainfall, raised sea levels, changes in the
incidence of events such as cyclone, droughts and storm.

4. Impacts severity will also depends on what “adaptation
measures" are putin place, i. e. how we develop and respond new
behavior and put into practices to respond to or expect climate
change. Such measures are improved the risk management of
flood, prevention of improper new construction in floodplains.

5. These changes will certainly have consequences. Likely,
negative impacts include more people dying from extreme
heat, more flooding, excessive drought subsidence because of
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Figure 1: Diagram of the greenhouse gas effect illustrated by Posas PJ [16]; adapted from GGWC [32].
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Figure 2: Pie chart of the human induced greenhouse gas Source: IPCC Fifth Assessment Report [30].
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soil environment. Fewer winter cold deaths could include as
a possible benefits... The severity or type of impact varies from
region to region.

SEA role to sustainable development in respect of climate
change

The role of SEA in planning is today mainly oriented towards the
support of the policy of sustainable development. Considering basic
principles, procedural and methodological framework and planning
system separately, the SEA patrons a sustainable development by the
promotion of ecological, social and economic aspects [31]. In the
planning process the appropriateness of the application of SEA is a
key to the majority successful outcomes. This SEA experience proposes
that SEA carried out in parallel with the formulation of plan could

have resulted in improved planning effects and options to bring the
long-term benefits of continuous development in environmental
sustainability as well as ecological systems functionality that are
important to reach sustainable development and welfare of the society
[14]. SEA makes easy identification of development choices and
different plan that are more sustainable (i.e., contributes to the general
sustainable development strategy as put down in Rio 1992 and defined
in the specific values or policies of a country) [34].

According to Dalal-Clayton and Sadler [18] the rationale for
SEA into categories of project environmental impact assessment
(EIA) strengthening, addressing large scale and cumulative effects,
and advancing the agenda of sustainability. Sustainable development
is extensively held to be the ultimate goal of SEA in regarding third
rationale, as has been tracked in definitions of SEA since the early
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Figure 3: Climate change aspects (Examples only).

1990s [35]. While occasionally a contested concept, many authors see
sustainable development’s value as the potential for incorporation it
provides [36-38]. Strydom [38] identifies sustainable development a
‘cultural form with practical efficacy.' ‘Issues previously seen as separate
- such as world deforestation, overpopulation, stratospheric ozone
depletion, desertification, basic needs for human existence, poverty in
poor countries, per caput resource consumption and waste production
in industrialized countries, and global climate change-are now apt to
be considered firmly together in political and intellectual debates’ [37].
Therefore, it is essential for better environmental management system
and protection, in addition to planning system in SEA, the political will
is needed to address the problems of climate change. Figure 4 shows the
SEA system with climate linkage.

In the angle of sustainable development, Connelly and Richardson
[36] view SEA’s role as follows: " we can see SEA which is oriented
towards achieving sustainable development not as generating a
definable output, but as providing a framework for approaching the
integration of difficult environmental risks, challenges, conflicts, and
trade-offs into everyday decision-making." It seems that SEA helps
to ensure the improvement of PPPs in an extra environmental alert
system, by which at an early stage environmental impacts are tackled
in decision-making; and that individual plans are placed into action
in a better sustainability framework [7-8,39-41]. With definite relation
to climate change, Pizarro [42] calls a consensus amongst a numeral
authors that ‘sustainable development is perhaps the most appropriate
conceptual and practical framework to identify problems, to involve the

public, and to devise strategies to deal with [climate change] mitigation
or adaptation in communities large or small in countries of the “First”
or the “Third World”.

Conclusion

Climate change will increase existing risks and make new risks for
human and natural systems. It is a threat to sustainable development
and equitable as well. It is necessary to prevent the effects of climate
change to achieve sustainable development, equity as well as poverty
eradication. Now the strategies and actions can be followed that will
move to climate-resilient pathways for sustainable development,
whereas at the same time helping to get better livelihoods, economic
and social well-being and successful environmental management.

SEA is new and important instrument to reach the goal of
sustainable development by adapting and mitigating climate change
impact. There is lack of empirical experience, guidance and knowledge,
information for adaptation and mitigation of climate change impact
with the application of SEA. Therefore, it is the right time to create
a database of adaptation, mitigation and impact studies that apply
sectoral, regional, and global developments for application in decision-
making and evaluations.

SEA is an especially suitable tool for the implementation of climate
protection at the local or regional level, or in sectoral planning, such as
transport planning. SEA may be a real ‘policy integration tool’ [43] to
encourage larger attention in policy formation for mitigation of climate
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Figure 4: Strategic environmental assessment system with climate linkage.

change. Within this strategic procedure to play an important role for
the protection of climate however, some basic features must be taken
into account or adapted. First, the EU should describe the protected
asset “climatic factors” more clearly in the SEA Directive than has till
now been the case, specially, too, for the purposes of climate adaptation
and global climate protection [44,45].

It is commonly stated that concern of climate change features
in the SEA was insufficient, and that it is needed to add climate
change in a more systematic and comprehensive manner. Therefore,
further research is needed to develop systematic and comprehensive
approach to include climate change feature in the SEA for sustainable
development.
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