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Executive Summary

Critical infrastructure plays a fundamental role in the economic and social development of national,
regional and local economies. It provides essential services which, if they are disrupted, can have
severe impacts on health, security and economic performance. In an increasingly interconnected
world, failure in critical infrastructure can have cascading impacts within and across sectors, and even
transnationally.

The World Bank and Cukurova Development Agency (CKA) have collaborated on a study which
assesses the risks posed by natural hazards to critical energy and transport and logistics
infrastructure in Cukurova Region, and provides recommendations for improving resilience.
Cukurova Region is prioritized in Turkey’s Tenth National Development Plan as one of the most
promising economic development regions in the country. It is a critical hub for energy and transport
and logistics, connecting Europe, Middle Asia and the Mediterranean Basin, and there are plans for
large investments in critical infrastructure. However, Cukurova is a well-known seismically active
region and is at high risk from climate change induced events, making investments in critical
infrastructure (Cl) resilience vital. The study assesses risks to selected Cl facilities in the region from a
range of geological and climatological hazards for the present day, 2030s and 2050s, taking account
of how climatological hazards may change in the future due to man-made climate change. The hazards
assessed included earthquakes; earthquake-induced landslides; coastal, riverine and flash floods;
heatwaves; windstorms; tornadoes; and precipitation-induced landslides.

Coastal flooding and heatwaves, both of which are exacerbated by climate change, emerge from
the study as the most important natural hazards for critical energy and transport and logistics
facilities in the region, now and in the future. These hazards were found to have the largest effects
on the economy, due to temporary loss of the essential services provided by the infrastructure.
Furthermore, the study found that climate change impacts will intensify over time, unless action is
taken to improve resilience. The effects of disruption due to flooding and heatwaves on some CI
facilities in the region, including major power plants and ports, could be felt nationally or even
transnationally. While earthquakes rightly garner a lot of attention, the study found that they appear
to pose lower risk to critical infrastructure in Cukurova than climate hazards, due to their relatively
lower chance of occurring and because infrastructure is designed to withstand them.

The current state-of-play in Turkey is that the legislative, planning, design and operational processes
driving and supporting critical infrastructure investments are yet to fully address the issue of a
changing natural hazards landscape. International best practice shows that planning policy
frameworks at all scales — local, regional, national and across national borders — have critical roles to
play in integrating multi-hazard resilience, including climate change. International experience also
shows that site selection decisions, infrastructure feasibility studies, design standards and
environmental impact assessments are key instruments for incorporating resilience into Cl. However,
in Turkey, climate-related risks that could jeopardize investment decisions in the medium and longer
term remain largely unaccounted for. There is little evidence that changing climate risks are being
explicitly considered in Cl projects financed or commissioned by the public and private sectors. Despite
there being a national climate change adaptation plan and strategy in Turkey, there is no requirement
for infrastructure owners and operators to assess climate change risks and implement adaptation
action plans.



Key principles have been identified for national and regional policymakers in Turkey, together with
the private sector, to improve critical infrastructure resilience. The principles work together towards
the overall objective of increased resilience in Cl planning and operation. Drawn from international
best practice, they encompass better knowledge and information sharing, strengthening existing
policy frameworks, and partnership working between public and private sector stakeholders. As a
unitary state with highly centralized political, governance and administrative structures, national
planning objectives in Turkey cascade down to the regional level through Regional Development
Agencies (RDAs) via regional plans. RDAs such as CKA can also promote a bottom-up approach for Cl
resilience requirements from the regional level towards the national level. With more and more
infrastructure in Turkey being owned and operated by the private sector, partnership working on
resilience between government and private sector stakeholders is increasingly important.

Cl RESILIENCE FRAMEWORK

Resilient Cl Planning &
Operation

Regulatory frameworks
Critical sectors, assets, and their
criticality
Public private partnerships and
information sharing
Dependencies and inter-
dependencies
Cross-border considerations
Hazard and risk management
Raising awareness
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Cl Resilience Strategic Plan

Key principles of a critical infrastructure resilience framework

A Cl resilience strategic plan, backed by strong political commitment, needs to be developed in close
consultation with all relevant stakeholders and communicated effectively. A common understanding
of Cl resilience should be defined among stakeholders, and existing policy frameworks and standards
should be evaluated. This would lead to identification of the gaps in the policy arena, resulting in
recommendations for policy improvements. Critical sectors and critical infrastructure facilities also
need to be defined and their level of criticality should be evaluated.

Public-private partnerships (PPPs) are essential for effective implementation of the Cl resilience
framework and should be its centrepiece. Partnership working is important for identifying and
evaluating risks fully, for defining optimal sector-specific Cl resilience plans, and for targeting effective
policy interventions. Strong partnerships can also help prevent or at least mitigate disruption to
essential services through coordinated planning, using instruments such as Business Continuity Plans.
An information sharing mechanism needs to be established through the partnership, to improve
cooperation and collaboration among stakeholders. Academic institutions can undertake research and
development addressing knowledge gaps identified by the partnership.



System-wide risks, cascading impacts and cross-border impacts need to be evaluated. CI
dependencies and interdependencies are increasing, between sectors, regions and countries. Cl
dependency and interdependency are major challenges for risk management and make entire systems
inherently vulnerable to disruptions due to cascading impacts. The bridging role of Turkey, and
Cukurova Region specifically, between Europe and the Middle East, Caucasus and Asia drives the need
for cross-border interdependencies to be taken into account in Cl resilience planning. This is a key
principle of the EU critical infrastructure resilience framework with which Turkey wishes to align.

Policy-making and decision-making on critical infrastructure should be ‘risk based’, informed by
sound evidence on natural hazards and robust risk assessments. Improved understanding of natural
hazards, the associated risks to Cl and the consequences of service interruptions for the economy and
society can feed into planning policies, infrastructure development processes and operating
procedures for existing facilities. Awareness raising and capacity building should aim to enlighten
public and private stakeholders on international best practices in Cl resilience, and to address
knowledge gaps which are impeding action.

At the level of individual Cl facilities, a broad suite of non-structural and structural measures can be
implemented by critical infrastructure owners and operators to build resilience to natural hazards.
Non-structural measures, such as management and operational changes, can contribute to ex-ante
resilience, and they are often less costly than structural measures. They are also inherently flexible,
contributing to adaptive management in the face of future climate change uncertainties. Structural
measures should be considered at the early stages of design and planning for new Cl investments, or
during rehabilitation or renovation of existing facilities, to minimize costs.

International sources of climate finance are available to support improvements in policy-making,
together with investments in non-structural and structural resilience measures at Cl facilities.
Climate finance can potentially be accessed by national government, regional development agencies
such as CKA, local (municipal) planning authorities, and owners and operators of critical infrastructure.
The study prioritized 11 international climate funds which could be viable funding options for the
implementation of resilience building measures for energy and transport and logistics in Turkey, and
Cukurova Region specifically. It is recommended that discussions are started with these funds so that
these opportunities can be progressed.
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1. Introduction

1.1. Project context and objectives

The region of Cukurova is of particular importance in Turkey’s national development and growth
agenda. It is a critical hub for both logistics and energy serving as a platform connecting Europe,
Middle Asia and the Mediterranean Basin. The Tenth National Development Plan indicates the
intention to have Ceyhan as an energy hub and ensure the area develops as a significant logistic center
to support the integration of Turkey within the European Union (EU) Trans-European Transport
Network. Accordingly, the region is seen as a potential new metropolitan area and there are plans for
several large infrastructure investments, including Akkuyu Nuclear Power Plant, Cukurova Airport,
Yenice Logistics Center, the Mediterranean Highway, Ceyhan Energy Specialization Zone and the
Tarsus-Kazanli Coast Line Project, etc. But Cukurova is also a well-known seismically active region and
is at high-risk from climate change induced events. The latest major event in the region was the 1998
magnitude 6.2 earthquake in Ceyhan, and in recent years, the region suffered numerous urban floods,
hail storms which damaged crops, and landslides, etc. While the increasing investments drive up
exposure, the critical nature of the infrastructure means that impacts can cascade well beyond the
region and even beyond national borders. For these reasons, the region of Cukurova was selected as
a pilot region for a study on critical infrastructure resilience.

To build resilience into existing infrastructure and guide the investment agenda, the World Bank, in
collaboration with Cukurova Development Agency (CKA), undertook a high-level Critical
Infrastructure Risk Assessment (CIRA) for two priority sectors: energy and transport/logistics. CKA
is one of the first two agencies established to foster regional development in Turkey. Working for
efficient and effective use of resources, it sets the regional vision and strategies and supports its
implementation. To do this, it leads the elaboration of 5 and 10-year development plans for the region
and has its own investment funding to assist local actors implement the development plan. The
region’s growth aspirations and its drive for competitiveness require action through targeted
measures to strengthen the resilience of its critical infrastructure (Cl) to disasters and a changing
climate. This itself can only be achieved through a unified approach by infrastructure designers,
developers and operators as well as leading agencies such as CKA. By building and promoting resilience
at the structural as well as institutional levels, the region can continue to attract investments in its
infrastructure which helps deliver regional, and therefore national, socio-economic aims and
objectives.

The CIRA has three objectives:

(i) to develop a pragmatic approach for critical infrastructure risk management,

(ii) to improve the planning process by providing policy recommendations for risk
management, and

(iii) to suggest next steps for action and to share existing best practices.

1.2. Conceptual overview of approach to the CIRA

The CIRA comprises of the following steps (see Figure 1-1) which are discussed further in Sections 2
to 8 of this report:

Step 1 Defining critical infrastructure (Cl) for the Cukurova CIRA

Step 2 Overview of the energy and transport & logistics sectors in Cukurova
Step 3 Identifying Cl in Cukurova’s energy and transport & logistics sectors
Step 4 Undertaking a natural hazard risk assessment
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Step 5 Analysing current approaches to Cl planning & management

Step 6 Providing recommendations for improving the resilience of Cl

Step 7 Identifying sources of funding to build climate resilience into Critical Infrastructure
Energy and Transport & Logistics assets.

1. What is Critical 2. What are the En(?rg.y and
Transport & Logistics

Infrastructure (CI)? .
() sectors in Cukurova?

3. What are the Critical Infrastructure Energy
and Transport & Logistics assets in Cukurova?

4. What risks do Cukurova’s Cl Energy and
Transport & Logistics assets
face due to
natural hazards?

5. How is Cukurova’s
Critical Infrastructure
currently planned & managed?

6. How can Critical Infrastructure
resilience be improved?

Risk management policy Risk management options

and best practice and strategies

What sources of funding are available to build climate resilience into Critical
Infrastructure Energy and Transport & Logistics assets?

Figure 1-1: Conceptual approach to the CIRA. (Source: Report authors).
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2. Defining Critical Infrastructure (Cl) for the Cukurova CIRA
2.1. Introduction

The CIRA requires an agreed definition and criteria for identifying ‘critical infrastructure’. A review was
undertaken of approaches used by several governments and supra-national government organisations
for:

e Defining critical infrastructure (Section 2.2);
e C(Criteria used to rank infrastructure, to determine what is deemed as ‘critical’ (Section 2.3).

The results of the review are presented in Annex Al. A short summary, together with
recommendations for the definitions and criteria to be applied in the Cukurova Region, are presented
respectively in the following sub-sections. These are subsequently used to identify a list of critical
infrastructures that are assessed in the CIRA (see Section 4).

Summary of key points

e According to Turkey’s Disaster and Emergency Management Presidency, AFAD, ‘critical
infrastructure’ is defined as the ‘Combination of networks, assets, systems and structures
which can have serious impacts on health, security, and economy of citizens due to adverse
impacts on environment, society order and public services that occur as a result of partial or
complete loss of functionality of such networks, assets, systems and structures.’

e Across many jurisdictions globally, Infrastructure ‘criticality’ is categorised according to the
impacts that its loss of function would have on:
o Essential services,
o The economy,
o Life

- with interdependency / cascading impact being considered within these three criteria.

2.2. Definitions of Critical Infrastructure

The definitions used by the OECD, NATO, UNISDR, EU, UK, USA, Australia, Mexico and Turkey are
summarized in Table 2-1, along with the drivers for action to protect critical infrastructure. The
definitions have many common elements, including references to:

e Loss/destruction or disruption of essential functions or services,
e Consequences of the above for health, safety, security, economy, society.

Given that Turkey’s Disaster and Emergency Management Presidency, AFAD, has provided a
definition of Cl, and that this definition is comprehensive when compared to other definitions, the
AFAD definition is used in the Cukurova CIRA.

Table 2-1: Summary of definitions of critical infrastructure. (Source: Report authors).

Jurisdiction Definition

Organisation for Economic Co- | ‘Those interconnected information systems and networks, the
operation and Development (OECD) | disruption or destruction of which would have a serious impact on the
health, safety, security, or economic well-being of citizens, or on the
effective functioning of government or the economy.’

North Atlantic Treaty Organization | ‘Physical or virtual systems and assets under the jurisdiction of a State
(NATO) that are so vital that their incapacitation or destruction may debilitate
a State’s security, economy, public health or safety, or the
environment.’
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UN Office for Disaster Risk Reduction

‘The primary physical structures, technical facilities and systems

European Union
(OJEC))

(UNISDR) which are socially, economically or operationally essential to the
functioning of a society or community, both in routine circumstances
and in the extreme circumstances of an emergency.’

Jurisdiction Drivers Definition

EU (Official | Terrorism, all ‘An asset, system or part thereof located in Member States which is

Journal of the | hazards essential for the maintenance of vital societal functions, health,

safety, security, economic or social well-being of people, and the
disruption or destruction of which would have a significant impact in
a Member State as a result of the failure to maintain those functions’

(SSP))

UK (Cabinet | Flooding, natural | ‘Those infrastructure assets (physical or electronic) that are vital to
Office) hazards the continued delivery and integrity of the essential services upon
which the UK relies, the loss or compromise of which would lead to
severe economic or social consequences or to loss of life’.
USA Terrorism, ‘Systems and assets, whether physical or virtual, considered so vital to
(Department of | natural hazards the United States that their incapacitation or destruction would have
Homeland a debilitating effect on security, national economic security, national
Security (DHS)) public health or safety, or any combination thereof’.
Australia Terrorism, all “Those physical facilities, supply chains, information technologies and
(Australian, hazards communication networks which, if destroyed, degraded or rendered
State and unavailable for an extended period, would significantly impact on the
Territory social or economic wellbeing of the nation or affect Australia’s ability
governments) to conduct national defence and ensure national security.”
Mexico Terrorism, ‘Those assets, services and networks that are indispensable to the
(Secretariat of | natural hazards, support and maintenance of the well-being of the Mexican
Public Security | all hazards population.’

Turkey (Afet ve

Terrorism, all

‘Combination of networks, assets, systems and structures which can

Acil Durum | hazards have serious impacts on health, security, and economy of citizens due
Yonetimi to adverse impacts on environment, society order and public services
Bagkanligi that occur as a result of partial or complete loss of functionality of
(AFAD) such networks, assets, systems and structures.’

2.3. Criteria for identifying Critical Infrastructure

The criteria for identifying Cl given by the EC, UK, Germany, USA and Turkey are summarized in Table
2-2. There are three criteria for the consequence of impact which are common across most of the
jurisdictions, namely:

1. Impacts on essential services,
2. Economic impact (sometimes including environmental effects),
3. Impacts on life.

As further detailed in Annex A1.3, the factors that are applied to the above three criteria to distinguish
between different degrees of impact (and hence to classify critical infrastructure) typically include:

e Severity of the impact,
e Extent of the impact, for instance in terms of geographical extent or population impacted,
e Duration.
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Table 2-2: Summary of impact criteria for identifying critical infrastructure. (Source: Report authors).

Impact criteria

Jurisdiction Essential Economic Life Interdepende Mass National Environment
services ncy / evacuation security
cascading length of
impact time

EU (OJEC) v (1) v (2) v (3) () (4) () (5)
UK (Cabinet v v v (V') (6)
Office)
Germany v v v (7) (V) (8)
(BBK)
USA (DHS) v v (9) (v') (10) v v
Turkey v (11) v v (11) 4 v
(AFAD)
Notes:

(1) OIJEC refers to ‘Public effects’ - assessed in terms of the impact on public confidence, physical suffering and disruption
of daily life, including the loss of essential services.

(2) OJEC's reference to ‘economic effects’ includes environmental effects and cascading effects

(3) OIJEC refers to ‘casualties’ including fatalities and injuries

(4) OIJEC states that ‘cascading effects should be counted where it can be demonstrated that they can be reasonably
calculated’ as part of the ‘economic effects’ criterion

(5) OIJEC includes environmental impacts under the ‘economic impacts’ criterion

(6) The Cabinet Office states that the loss of Category 5 assets ‘would have national long-term effects and may impact
across a number of sectors’

(7) BBKrefers to ‘mortality’

(8) BBK states that ‘interdependencies and cascading effects leading to different impact entry-points must be evaluated’

(9) DHS refers to ‘fatalities’

(10) DHS states that consequences of disruption to critical infrastructure should include ‘impacts that might cascade to
other infrastructure assets.’

(11) AFAD refers to ‘physical impact’ and ‘public impact’

Interdependency / cascading impact is not typically stated as a stand-alone impact criterion but is
described as an issue to consider when evaluating the other criteria. The exception to this is Turkey
(AFAD) where interdependency is listed alongside the other criteria. Figure 2-1 shows
interdependencies between different types of infrastructure; interdependencies and cascading
impacts can also occur between the infrastructure sector and other economic sectors.

For the UK, information is publicly available on the approach to categorisation of the nation’s critical
infrastructure as follows:

‘Infrastructure is categorised according to its value or “criticality” and the impact of its loss. This
categorisation is done using the Government “Criticality Scale”, which assigns categories for different
degrees of severity of impact.!

Table 2-3 provides broad descriptions of the types of infrastructure that would be categorized at the
different levels in the UK. For example, Category 5 indicates infrastructure which would have the most
severe impact when it is disrupted, whereas Category 0 indicates infrastructure whose loss would be
minimal when considered in the national context. Critical infrastructure is defined as infrastructure
which falls into Categories 3, 4 or 5.2

5|Page



Socio-cultural
Infrastructure

Cultural Goods
Research
Institutes

. N Financial /
Socio-economic Insurance Services

Infrastructure

Basic

‘Water Supply and
Infrastructure Energy Supply Waste Water

Management

7

Figure 2-1: Interdependencies of infrastructure. (Source: Lauwe and Riegel, 20083).

Table 2-3: UK Cabinet Office categorisation of infrastructure criticality and criticality scale. (Source: UK Cabinet Office,
20107).

Criticality Scale Description

Category 5 This is infrastructure the loss of which would have a catastrophic impact on the UK.
These assets will be of unique national importance whose loss would have national
long-term effects and may impact across a number of sectors. Relatively few are
expected to meet the Category 5 criteria.

Category 4 Infrastructure of the highest importance to the sectors should fall within this category.
The impact of the loss of these assets on essential services would be severe and may
impact provision of essential services across the UK or to millions of citizens

Category 3 Infrastructure of substantial importance to the sectors and the delivery of essential
services, the loss of which could affect a large geographic region or many hundreds of
thousands of people

Category 2 Infrastructure whose loss would have a significant impact on the delivery of essential
services leading to loss, or disruption, of service to tens of thousands of people or
affecting whole counties or equivalents

Category 1 Infrastructure whose loss could cause moderate disruption to service delivery, mostly
likely on a localized basis and affecting thousands of citizens
Category 0 Infrastructure the impact of the loss of which would be minor (on a national scale)

For the jurisdictions reviewed in this section, precise thresholds are not publicly available (through an
internet search) on how each jurisdiction ranks its critical infrastructure against these criteria, and this
information is typically described as ‘classified’. A common theme from the jurisdictions studied is that
there should only be a small number of infrastructures that achieve the highest ranking. With this
limitation in mind, the criteria for identifying Cl as set out in this section are applied to Cukurova
Region in Section 4.
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3. Energy and transport & logistics sectors in Cukurova
3.1. Introduction

This section provides a description of the energy and transport / logistics sectors in Cukurova Region,
which in combination with the definitions and criteria of criticality (Section 2) can be used to identify
Critical Infrastructure in the Cukurova Region (Section 4).

Summary of key points

e Turkey sits between major energy producing countries in the Middle East and Central Asia,
and European countries where energy demand is high. This provides opportunities for
Turkey to ensure its own energy supply security and to play a significant role with regards
to regional energy security.

e The country also plays a central role in enabling Europe to access growing markets in the
Middle East, the Caucasus and Asia via its transport and logistics networks.

e National energy demand has grown, and is projected to continue to grow rapidly, driven by
industrialization and urbanization.

e The Tenth National Development Plan (2014-2018) stresses the importance of reducing
import dependency in the energy sector through increased utilization of domestic
resources. It also aims to transform the transport and logistics sector, with the aim of
making Turkey a regional hub in logistics.

e Turkey is embracing an ambitious agenda of large-scale infrastructure projects in energy
and transportation, with a strong emphasis on Public Private Partnership (PPP) models to
attract private sector resources to infrastructure investments.

e Cukurova Region is noted in the Tenth National Development Plan as a critical hub for
energy and transport/logistics, both within Turkey and transnationally. The region already
includes key infrastructure facilities, with more large infrastructure investments in energy
and transport/logistics under development.

e Cukurova Development Agency, CKA, established in 2006, was one of the first two regional
development agencies in Turkey. Its main purpose is to foster economic and social
development in Cukurova Region, and to increase the region’s competitiveness.

The scope of the energy and transport and logistics sectors in the Cukurova Region covered in this
analysis includes the following:

e Power generation

e Power transmission and distribution

e QOil and natural gas distribution facilities and infrastructure
Road networks

Railway networks

Viaducts / bridges

Airports and seaport infrastructure and facilities

e Seaport infrastructure and facilities

e Logistic hubs and warehouses.

Section 3.2 provides an overview of the drivers which influence the energy and transport / logistics
sectors in Cukurova Region at various scales (international, national and regional). Annexes A2.1 and
A2.2 describe the energy and transport / logistics sectors in Cukurova Region in detail, including:

e An overview of the current situation, i.e. existing infrastructure,
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e Projections for the future development of the sector,
e A description of sector stakeholders.

3.2. Drivers affecting the energy and transport & logistics sectors in Cukurova Region
3.2.1. Overview

The region of Cukurova is of particular importance in Turkey’s development and growth agenda. It is
a critical hub for energy and transport/logistics, connecting Europe, Central Asia and the
Mediterranean Basin, and is the closest sea gateway for natural resources-rich Near East and
prosperous inner Anatolia. The Turkish government is aiming to make the region, and in particular the
cities of Adana and Mersin, an alternative pole for urban development, commerce and tourism, since
the Marmara region is already over-populated. The Tenth National Development Plan indicates the
intention to have Ceyhan as an energy hub and ensure the area develops as a significant logistic centre
to support the integration of Turkey within the EU Trans-European Transport Network. Accordingly,
there are plans for several large infrastructure investments in energy and transport/logistics, including
Akkuyu Nuclear Power Plant, Cukurova Airport, Ceyhan Energy Specialization Zone, Tufanbeyli
Thermal Power Plant, Yenice Logistics Center and the Mediterranean Highway.

3.2.2. International sectoral drivers

Turkey has experienced adverse circumstances over the past three years, including four national
elections, wars across the southern border, domestic tensions in the Eastern regions, trade restrictions
with Russia and the inflow of millions of refugees from Syria since 2011. According to the United
Nations Refugee Agency, as of early March 2016, more than 2.7 million registered Syrian immigrants
resided in Turkey. Furthermore, a series of recent terrorist attacks has affected general confidence.
Despite these negative factors, Turkey’s economic growth has proved ‘remarkably vigorous’ according
to the OECD, at 4% in 2015 and 4.8% in the first quarter of 2016°.

3.2.2.1. Energy

Turkey sits between major energy producing countries in the Middle East and Central Asia, and
European countries where demand for energy is high. It is geographically located in close proximity to
more than 75% of the world’s proven oil and gas reserves, making it a natural transit country for
maritime and pipeline transportation of gas and oil®. This unique location provides opportunities for
Turkey to ensure its own energy supply security and to play a significant role with regards to regional
energy security.

Regional energy cooperation is one of the most important subjects of Turkey-EU relations, and Turkey

joined the Energy Community with an observer status in 2006. (The Energy Community, founded in

2005, aims to have an integrated energy market supporting competition between EU members and

non-EU members of South East Europe as well as other neighbouring countries.) Energy relations
” i

between Turkey and EU constitute a “positive agenda item”,' and there have been two Turkey-EU
High-Level Energy Dialogues in 2015 and 2016’.

As a manifestation of this close cooperation, power transmission system linkages between Turkey and
the EU have been established. The Turkish Electricity Transmission Company (TEIAS) and the European
Network of Transmission System Operators for Electricity (ENTSO-E) signed a long-term agreement on
15 April 2015, providing permanent physical integration of the Turkish and EU electricity markets.
Furthermore, to help create an integrated EU energy market, the European Commission has drawn up
a list of key energy infrastructure projects known as projects of common interest (PCls). PCls benefit
from accelerated planning and permit granting and access to financial support from the EU Connecting

i The European Commission in its Enlargement Strategy published on 12 October 2011 proposed to develop a “Positive Agenda” between
Turkey and the EU. The Commission mentioned a broad range of areas as the main elements of the Agenda, including energy.
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Europe Facility (CEF) from 2014-2020. Turkey is part of a PCI Cluster called the ‘Priority Southern Gas
Corridor’ for the transportation of natural gas from the Caspian Region, crossing Azerbaijan, Georgia
and Turkey and reaching EU markets in Greece and Italy. Turkey’s elements of this PCI Cluster include
the ‘Trans Anatolia Natural Gas Pipeline’ (TANAP) and a gas interconnector between Turkey and
Bulgaria®.

Looking to the future, the global energy sector is in a constant state of flux, with changes in the world
regions showing strong demand growth, new reserves being exploited, intensifying international
policy drivers for renewables, and large fluctuations in prices of energy commaodities. In a global
energy market, these drivers will also affect Turkey’s energy sector going forward.

The International Energy Agency’s (IEA) World Energy Outlook® and BP Statistical Review!? identify the
following drivers as being most significant for the energy sector globally:

e China’s role in driving global energy trends is changing as it enters a much less energy-
intensive phase in its development. In 2015, China’s energy consumption grew at its slowest
rate in almost 20 years, though it remained the world’s largest growth market for energy.

e The coverage of mandatory energy efficiency regulation worldwide has expanded to more
than a quarter of global consumption. Renewables contributed almost half of the world’s new
power generation capacity in 2014.

e The Paris Agreement, reached at COP21 in late 2015, is aimed at limiting the global
temperature increase to well below 2°C and pursuing efforts to limit the increase to 1.5°C
above pre-industrial levels. It entered into force on 4 November 2016. This give new impetus
to the move towards a lower-carbon and more efficient energy system.

e The supply of energy in recent years is being driven by various factors, such as technological
advances that have increased the availability of different fuels. The US shale revolution has
unlocked huge oil and gas resources. At the same time, rapid technological gains have
supported strong growth in renewable energy, led by wind and solar power.

e Qiland gas prices are subject to geopolitics between major producing countries. For instance,
oil prices in late 2016 more than halved from their high of $115 a barrel in mid-2014, as
geopolitics in the Middle East between Saudi Arabia and Iran worsened the global glut, with
both countries upping their production.

According to scenario planning by the IEA, energy use worldwide is set to grow by one-third to 2040
in the IEA’s central scenario, driven primarily by India, China, Africa, the Middle East and Southeast
Asia (Figure 3-1). China is projected to remain the world’s largest producer and consumer of coal, and
ihy the 2030s it is expected to overtake the United States as the largest consumer of oil, and to have
a larger gas market than the European Union. By 2040, India’s energy demand is projected to be
similar to the United States, though demand per capita is expected to remain 40% below the world
average. However, demographic and structural economic trends, combined with greater efficiency,
are projected to reduce total consumption in OECD countries from the peak reached in 2007.

From the point of view of Turkey-EU energy trade, the IEA’s scenario analysis indicates that the
economic benefits Turkey enjoys as a transit country for oil and gas to the EU could be reduced: due
to energy efficiency improvements, energy demand in the EU is projected to decline more rapidly than
anywhere else in the world, by 15% over the period to 2040°.
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Figure 3-1: Projected changes in energy demand in selected regions, 2014-2040, under the International Energy Agency’s
central scenario. (Source: IEA, 20159).

3.2.2.2. Transport and logistics

According to the Investment Support and Promotion Agency of Turkey (ISPA), the country’s strategic
location provides access within a four-hour flight radius to multiple markets with a combined
population of 1.6 billion people, a combined GDP of USD 27 trillion, and more than USD 8 trillion of
foreign trade, corresponding to around half of total global trade®®.

Turkey’s share in world exports has increased since 2011, though, according to the OECD, this reflected
strong growth of its trade partners rather than market share gains (Figure 3-2).

C. World export market shares
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140

Turkey ~———QECD peers
130
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Figure 3-2: World export market shares for Turkey and its OECD peers. (Source: OECD, 2016*2).

International export destinations of most importance for Cukurova Region

Based on export statistics, it can be seen that the majority of export products from Cukurova Region
are sold to the Middle East (50%) with Iraq accounting for 28.3% of total regional exports in 2015
(Figure 3-3). Europe accounts for 27% of the export revenues of the region, and Russia and FSU States,
16%. Therefore, the economic performance of these world regions, together with the strength of
Turkey’s trade relationships with them, can have deep effects on the transport and logistics sector in
Cukurova. This was demonstrated in 2015, when sharp contractions in regional markets such as Iraq
and Russia (including a Russian embargo on Turkish exports), along with weak growth in the EU
market, meant that Turkey’s total exports remained weak?!?,
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Figure 3-3: Global destinations for export products from Cukurova Region (2015). (Source: Report authors based on
OECD data??).

Transport and logistics between Turkey and the EU

Today, Turkey plays a central role in providing opportunities for Europe to access growing markets in
the Middle East, the Caucasus and Asia via its transport and logistics networks. From the year 2000,
Turkey was involved in an interregional programme, TRACECA (Transport Corridor Europe—Caucasus—
Asia), financed by the European Union, aimed at connecting the EU and the 14 member states of the
Eastern European, Caucasian and Central Asian region®®. The total length of TRACECA road network
developed in Turkey is approximately 8,241 kilometers, and ten ports connect TRACECA roads to
Europe and the Balkans with more than eleven maritime routes. Additionally, there are twelve airports
in Turkey that make connections with TRACECA™.

Since January 2014, the European Union has a new Trans-European Network-Transport (TEN-T) policy,
which aims to achieve better accessibility of all parts of the EU to European and global markets, and
puts a strong focus on infrastructure of topmost strategic importance, including connections to other
key economic areas of the world. To ensure full implementation of this all-encompassing
infrastructure plan, two strong EU instruments were introduced as integral parts of the policy, namely
the Connecting Europe Facility and the ‘core network corridors’ as a coordination tool, helping to
identify project pipelines and ensuring full core network completion by 2030. A Transport
Infrastructure Needs Assessment (TINA) study was undertaken in Turkey from 2006-2008, which
provided specific findings for extending the TEN-T to Turkey. The TINA study defined a multimodal
network (core network) and prioritized potential network improvement projects in Turkey. The
comprehensive TEN-T network for Turkey consists of 15,200 km of road network, 7,610 km of railways,
14 ports and 20 airports®.

3.2.3. National sectoral drivers and dynamics

In order to maintain a strong GDP and employment growth, Turkey’s overall investment strategy aims
at further improvements in investment, both in terms of quality and quantity. Towards this end,
Turkey is embracing an ambitious agenda of large-scale infrastructure projects in energy,
transportation and health, with an emphasis on Public Private Partnership (PPP) models as means to
attract private sector resources to infrastructure investments.
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3.2.3.1. Energy
Growing domestic energy demand

Over the past decade, energy demand in Turkey has grown along with economic and social
development, driven by industrialization and urbanization. This situation together with population
growth expectations shows great potential for further growth in energy demand. According to the IEA,
Turkey’s total primary energy consumption rose considerably between 1973 and 2011, from 24.4
million tons of oil equivalent (Mtoe) to 114.1 Mtoe, at a compound annual growth rate (CAGR) of 4%.
Turkey’s share of global energy consumption increased from 2.5% to 5.2% during the same period.
The |IEA forecasted that Turkey’s energy consumption would continue to grow at a CAGR of around
4.5% between 2015 and 2030. The Ministry of Energy and Natural Resources (MENR) estimated that
the total primary energy demand would reach 218 Mtoe by 2023 from the current (2016) level of 125
Mtoe. Currently, primary energy demand is met by natural gas (35%), coal (28.5%), oil (27%), hydro
(7%), and other renewables (2.5%).

Considering electricity specifically, the Turkish electricity market is one of the fastest growing in the
world, with a CAGR of 5.8% over the period 2002 to 2013. The Turkish Electricity Transmission
Company (TEIAS) estimated that national electricity demand will increase by 6 to 7% annually till 2023.

High dependence on imported fuels

The limits of Turkey’s domestic energy sources in the face of its growing energy demand have led to
dependency on energy imports. Currently, Turkey imports nearly 99% of the natural gas it consumes
(of which 55.3% is imported from Russia, followed by Iran (16.2%), Azerbaijan (12.7%), Algeria (8.1%)
and Nigeria (2.6%)). It also imports 89% of its oil supplies (from lIraq (45.6%), Iran (22.4%), Russia
(12.4%), Saudi Arabia (9.6%), Colombia (3.5%), Kazakhstan (2.6%) and Nigeria (2.1%)). At present, only
around 25% of total energy demand is being met by domestic resources®.

Strategic focus on domestic energy security and becoming a regional energy hub

Turkey’s high dependency on a limited number of countries for oil and gas supplies, coupled with the
high share of natural gas in power generation, is perceived as a risk factor for supply security.
Furthermore, as energy imports make up almost one quarter of total imports, price and supply
developments in global energy markets affect Turkey’s economic growth and its current account
deficit®e.

Thus, Turkey’s Tenth Development Plan (2014-2018) stresses the importance of establishing
alternative policies to reduce import dependency in the energy sector. It emphasises increased
utilization of domestic resources (especially lignite) for energy supply, along with nuclear power
generation and increasing the share of renewables in power generation. On the demand side, it
prioritizes improved energy efficiency to smooth electricity peak load, and developing electricity trade
with neighbouring countries. It also notes that projects for transportation of oil and natural gas from
the Middle East and the Caspian region to Europe would contribute to improving Turkey’s supply
security and would also “transform its geopolitical capabilities into an advantage.”

Following the lead of the Tenth National Development Plan, the MENR Strategic Plan for the period
2015-2019 sets out the ambition for the country to realize its own energy security'’. With this in mind,
it aims to:

o diversify energy supply routes and source countries,

e increase the share of coal and renewables, and include nuclear power in the energy mix,
e take significant steps to increase energy efficiency,

e contribute to Europe’s energy security.

Turkey’s energy strategy also has a vision for the country to become a regional energy trade hub.
Growing national consumption has already helped initiate development of pipelines to bring natural
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gas into the country, and while it has little natural gas left for export, new supplies have been
contracted and new pipelines are under construction that will increase both Turkey's imports and
exports of natural gas'®, making Turkey an important transit country for maritime and pipeline natural
gas transportation. Turkey is also a major transit point for oil as it links the oil-rich east to high
consuming regions in Europe. Growing volumes of Caspian oil are being sent to Black Sea ports and
then to Western markets by tanker via the Turkish Straits. Pipelines carrying Caspian oil and Iraqi oil
also cross Turkey and connect to Ceyhan oil terminal in Cukurova Region?®.

Privatization of the power sector

In line with the government’s overall investment strategy, a striking feature of Turkey’s power sector
in recent years has been the rapid (and accelerating) decrease in the share of the state in power
generation. As of the first quarter of 2016, the share of power produced by the private sector reached
83.8%, up from 40.2% in 2002%°. The share of total installed power by the private sector also follows
a similar trend.

3.2.3.2. Transport and logistics

Cukurova Region is prioritized in national plans as an emerging socio-economic development region
in addition to Marmara (mainly the metropolis of Istanbul and its vicinity) and Aegean regions. In order
to realize this ambition, the geostrategic location of the region will benefit from enhanced logistics
and transport networks to boost economy and trade.

Dynamics of logistics performance

Turkey ranked 34 out of 160 countries in the World Bank’s Logistics Performance Index (LPI) in 2016,
with an overall LPI score of 3.42 out of 5 (Figure 3-4). The LPI ranks countries on six dimensions of
trade:

e Efficiency of customs and border management clearance (‘Customs’),

e Quality of trade and transport infrastructure (‘Infrastructure’),

e Ease of arranging competitively priced shipments (‘Ease of arranging shipments’),

e Competence and quality of logistics services—trucking, forwarding, and customs brokerage
(“Competence of logistics services’),

e Ability to track and trace consignments (‘Tracking and tracing’), and

e Frequency with which shipments reach consignees within scheduled or expected delivery
times (‘Timeliness’).
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Figure 3-4: Turkey’s Logistics Performance Index (LPI) scorecard (2016). (Source: World Bank data20).

According to the index, in 2016 Turkey performed better than 3 out of 4 BRIC countries (namely Brazil,
Russia and India), and it scored well above the average of upper middle-income countries (average
score = 2.73). However, its overall LPI score and rank have declined since 2012 (Figure 3-5), with four
of the six LPI indicators (‘Infrastructure’, ‘Logistics Competence’, ‘Tracking and tracing’ and
‘Timeliness’) showing downward movement over the period.
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Figure 3-5: Trends in Turkey’s overall LPI score (2007 — 2016). (Source: World Bank data 29).

Turkey also scored well on other logistics indices compared to other countries. The Agility Emerging
Markets Logistics Index scores markets in three broad categories: market size and growth
attractiveness; market compatibility and connectedness. According to this index, Turkey was ranked
10%™ in logistics out of 45 emerging markets in 2016, though its index score for 2016 (5.95/10) showed
a slight decline compared to 2015 (6.06/10).

Strategic focus on becoming a regional hub in logistics

One of the priority transformation programmes in the Tenth Development Plan is the transport and
logistics sector, with the aim of making Turkey a regional hub in logistics. The plan aims at increasing
the contribution of transport and logistics infrastructure to Turkey’s growth potential in order to
achieve export, growth and sustainable development objectives. As such, it targets provision of
effective, productive, economic, environmentally-friendly and secure freight and passenger transport
services. It puts an emphasis on combined (intermodal) transport applications in freight transport,
increasing the share of railway and maritime transportation. The plan states that priority will be given
to transport routes which facilitate access to neighbouring countries and new markets, especially to
projects connecting to the EU transport network (TEN-T). An Action Plan (2014-2018) has been
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prepared to support these objectives, and a Logistics Coordination Council has been established. The
Plan aims to design a Port Authority Model, and to revise the Coastal Structures Master Plan to
implement port capacities in an effective manner in view of the rising foreign trade volume of Turkey.

In line with the Tenth Development Plan, the National Transportation Master Plan (2015-2018) aims
to facilitate the development of a sustainable, safe, secure, accessible, inclusive, fast and
technologically innovative transport sector, and transport infrastructure that will support competitive
logistics, and increase the welfare of Turkish citizens and the competitiveness of the economy. It
includes major transportation infrastructure investments, including PPP transportation projects.

Privatization of the rail sector

The Tenth National Development Plan states that restructuring of Tiirkiye Cumhuriyeti Devlet
Demiryollari (TCDD / Turkish State Railways) will be completed, and rail freight and passenger
transport will be opened to private operators, within the framework of the Turkish Rail Transport
Liberalization Law. Following this, renovation and maintenance of TCDD’s rail network will be carried
out by the private sector, thus reducing the financial burden of TCDD on public finances.

3.2.4. Regional sectoral drivers and characteristics

Located at the crossroads of Anatolia and Middle East, Cukurova has always been a focal point for
investment opportunities. According to CKA, foreign trade volume was USD 6.4 billion in 2015 (USD
3.1 billion of exports and USD 3.3 billion of imports). Adana and Mersin together constitute one of the
largest, most significant and most promising economic hubs of Turkey, thanks to their strategic
location on historic trade routes and their proximity to significant markets.

Compared to the 25 other Turkish regions, the role of Cukurova Region in Turkey’s economy has been
steady or slightly decreasing over the years 2004-2011 (Table 3-1). There are additional indicators for
the region’s weakening impact: It is important to note that the Cukurova Region “gross value added
per capita” index (which measures the contribution of the region to the Turkish economy) has
decreased to a score of 78 (out of 100) in 2011 ($7,232) from 80 in 2004 ($4,065). The total public
investment made in the region was only 1.7% of the total public investments in 2014.

Table 3-1: Contribution of Cukurova region to Turkey’s economy. (Source: Turkish Statistical Institute, 2017)2

Cukurova Region as % of Turkey

Indicator 2004 2011
Total gross value added 4.1% 4.0%
Gross value added in the agricultural sector 6.6% (2" 6.5% (3")
Gross value added in the industrial/manufacturing 3.3% (81) 3.0% (81)
sector

Gross value added in the services sector 4.0% 4.0%

3.2.4.1. Cukurova Regional Development Agency (CKA)

Regional development policies in Turkey were transformed from centralization to decentralization
within the process of gaining membership to the EU. Emerging from this process, the development
agencies were established by an initiative of the Ministry of Development in 2006-2009 within 26
NUTS Level 2 regions in Turkey. The Ministry has an ongoing coordination role for development
agencies, and is responsible for their legislation.
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CKA was established in 2006, making it one of the first two regional development agencies in Turkey
(along with Izmir). The main purpose of CKA is to foster economic and social development in Cukurova
Region, and to increase the region’s competitiveness. Its goals, in common with those of other
development agencies, are shown in Figure 3-6.

Coordinate
governmental,
non-governmental
organisations and
private sector

Find solutions to
regional problems
with help of
regional partners

Reduce intra-
regional L
development gaps

Realise local
potential

3

Figure 3-6: Goals of regional development agencies. (Source: CKA, 2016) 2

CKA sets the regional vision and strategies and supports their implementation. To do this, it leads the
elaboration of 5 and 10-year regional development plans and has its own investment funding to assist
local actors in implementing the development plan. The 10-year Cukurova Regional Strategic Plan for
2014-2023 complements higher policy documents such as the Tenth Development Plan and the
Regional Development National Strategy. It presents the vision, goals and plans for future sector
developments (see Box 3-1). According to the plan, two of the priorities are to become an energy
production and distribution center, and to transform the region's strategic location into logistical
advantages.

Box 3-1: Vision for Cukurova Region (2014-2023, 10 year Regional Strategic Plan)

“To be a leader in the Eastern Mediterranean region converting its strategic location and rich resources into
value”
Strategic Goals:

1. Attract regional and international investment, become a prominent production base and attract

more economic activity:
a. become an energy production and distribution center

transform the region's strategic location into logistical advantages
improve the competitiveness of the manufacturing industry
increase the added value derived from agriculture
realize the tourism potential of the region

f. improve R & D capacity; improve the innovation and entrepreneurial environment
Decrease regional development disparities,
Solve social problems,
Improve human capital,
Ensure green growth and environmental sustainability,
Have attractive metropolises with high quality of urban life.
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More specifically, the objectives for development of the energy and transport/logistics sectors in the
region, according to the Cukurova Regional Strategic Plan, the Tenth National Development Plan and
relevant sectoral strategy plans are as follows:

Energy

1. To become an energy production and distribution center.

2. Toincrease renewable energy production capacity in the region.

3. To establish alternative policies to reduce import dependency in energy in order to have
positive impact on growth and account deficit due to imported energy sources.

4. In electricity transmission, investments will be realized in a way that protects the security of
the electricity system.

5. To create adequate emergency supply stocks for oil and natural gas.

6. To extend the natural gas transmission and distribution networks throughout the country.

7. Construction of the first unit of Akkuyu NPP will be substantially completed during the Plan
period.

8. Domestic coal resources will be used for electricity generation by private sector.

9. Efforts will be pursued for transforming Ceyhan into one of the main distribution points in
international oil markets and one of the important centers in oil price formation.

10. Turkey will be actively involved in gas trade and transmission to Europe, necessary
infrastructure will be created to increase the capacity of electricity trade with neighboring
countries.

11. To prepare a detailed roadmap for establishment of Ceyhan integrated energy specialized
zone.

12. To complete planned investments at Ceyhan Specialized Energy Industry Zone.

13. To position Ceyhan as the second largest energy terminal.

14. Implementation of an integrated security system to enhance protection of BOTAS assets
(pipelines, stations and systems) in the framework of critical energy infrastructure project
(due end 2018).

15. Modernization of crude oil pipelines.

16. Preparation of a master plan for transforming BOTAS facilities into integrated energy centers
to increase energy export (due end 2016).

Transport / logistics

1. Asanimportant logistics hub in the Eastern Mediterranean, to be part of the Trans-European
Transportation Network (TEN-T), to support and ensure the realization of projects that will
strengthen links with the Middle East and the Mediterranean Region.

2. Especially with the emphasis on the rail and maritime freight transport, to improve port
hinterland connections and to become logistics centers that can support intermodal
transport.

3. To have Cukurova region as the logistics center of Turkey and the Eastern Mediterranean.

4. To realize a significant contribution to the logistics industry due to the fact that Mersin Port is
included in the Marine Highway Project of the EU Transport Network Expansion Plan.

5. Complete construction of the Kars-Thilisi-Baku Railway Line, which will enable transportation
of the transit railway loads from/to Mersin Port to/from the Middle East and Central Asia.

6. Complete construction of Cukurova Airport and Logistics Village.

Construct Mersin-Silifke (Tasucu) Highway (98 km).
8. Construct Southern Adana Highway.

~

Further information on the region’s characteristics related to the energy and transport & logistics
sectors is provided in Annex A2.
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4. Identifying Critical Infrastructure in the energy and transport & logistics sectors
in Cukurova Region

4.1. Introduction

Summary of key points

e Specific critical infrastructure facilities have not yet been formally identified in Cukurova
Region.

e The identification of critical infrastructure for the Cukurova CIRA therefore utilises a
practical method which draws on AFAD’s definition of critical infrastructure. The method
allows the economic impact and geographical extent of loss of essential services provided
by infrastructure to be estimated.

e By applying this method, some existing infrastructure facilities in Cukurova Region can be
classified as ‘critical’ and are taken through the risk assessment, namely:

o Sanibey Yedigoze Hydropower Plant
o lIsken Sugdzii Thermal Power Plant
o Yumurtalik-Kirikkale Oil Pipeline

o Mersin International Port

o Seyhan Viaduct on E-90.

e Some new infrastructure under development can also be classified as ‘critical’ using this
method, but as less information is available on these projects, they are not covered in the
risk assessment.

Based on the review presented in Section 2, the following three criteria are considered most relevant
to identifying critical infrastructure in Cukurova Region:

e Impacts on essential services,

e Economic impact,

e Impacts on life.

- with interdependency / cascading impact being considered within these three criteria.

Given the lack of availability of public information on the precise thresholds used to rank critical
infrastructure in the jurisdictions reviewed in Section 2, it is more practical for the CIRA to derive
thresholds based on recent major hazardous events that have been experienced in Turkey. Relevant
attributes of recent events are summarised in Table 4-1.

Table 4-1: Recent natural hazards experienced in Turkey which can be used to define impact thresholds. (Source: Report
authors).

Impacts on essential services Economic impact Impacts on life
Event National blackout (31 March 2015) Marmara earthquake (1999) | Mersin floods (29 Dec
2016)

Impact Loss of power across Turkey for | 4.5-6.5% of GDP? Five lives lost. Economic
several hours, (within 6.5 hours, losses to agricultural
power had been restored to 80% of production and
the grid; some provinces were infrastructure damage,
without power for 9 hours).? estimated?® at more than
(Economic losses due to lost load are USD 35 million',

i Using currency exchange rates TRY / USD as of December 2016
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estimated to be in excess of USD 1
billion24)

The following approach can be used to develop the categorization of critical infrastructure for
Cukurova Region:

e As the CIRA is assessing regional, national and transnational impacts, the highest category
(Category 5) for Cukurova Region is a transnational impact for the ‘geographical extent’ of
‘impact on essential services’.

e Because their impacts were national (not transnational), the following events were used as
benchmarks for Category 4 impacts:

o The national blackout of March 31%, 2015 for ‘impact on essential services’,
o The Marmara earthquake for ‘economic impact’.

e For ‘impact on life’, in line with typical risk assessment approaches, ‘single or multiple
fatalities’ are assigned the highest impact category (Category 5)%’.

e Other impact descriptions were derived relative to the above impacts.

The resulting categorisation for Cukurova Region is presented in Table 4-2. Given that only
infrastructure in Categories 3 to 5 is considered ‘critical’ (following the UK example presented in
Section 2.3), the thresholds for Categories 0 to 2 are not developed in Table 4-2.

Table 4-2: Approach to categorisation of infrastructure criticality for Cukurova Region. (Source: Report authors).

Criticality Scale Description
Impacts on essential | Economic impact (impact | Impacts on life
services on Turkey’s GDP, %)

Category 5 Geographical extent: | >10% impact on GDP The loss of these assets
Transnational may impact quality of life
This is infrastructure the for millions of Turkish
loss of which would have a citizens and citizens in
catastrophic impact. The other countries or may lead
loss of these assets would to single or multiple
have transnational long- fatalities.
term effects on delivery of
essential services.

Category 4 Geographical extent: | >5% to 10% impact on GDP | The loss of these assets
National may impact quality of life
Infrastructure  of  the for millions of Turkish
highest importance should citizens or may lead to
fall within this category. major or multiple Injuries,
The impact of the loss of permanent injury  or
these assets on essential disability.
services would be severe
and may impact provision
of essential services
nationwide.

Category 3 Geographical extent: | >1% to 5% impact on GDP | The impact of the loss of
Regional these assets may impact
Infrastructure of quality of life for hundreds
substantial importance to of thousands of citizens or
the delivery of essential may lead to serious injury.
services, the loss of which
could affect a whole region.
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4.2. Application for the Cukurova Region Critical Infrastructure Risk Assessment

The approach described above can be used to provide a robust categorisation of critical infrastructure
in Cukurova. However, the analysis required to identify the appropriate category for each of the
region’s energy and transport & logistics assets would require significant research time and effort,
beyond the scope of the CIRA. Therefore, a more practical method has been applied for the CIRA,
which utilizes two of the main comparators identified above, namely:

1. A high-level estimation of ‘economic impact’ associated with loss of the service provided by
critical infrastructure, expressed as a percentage of Turkey’s GDP, and
2. Geographical extent of ‘impacts on essential services’.

4.2.1. High level estimate of economic impact associated with loss of service

4.2.1.1. Energy sector
In TR62 (Adana, Mersin) region, the share of services, industry and agriculture sectors are 64.2%, 21%
and 14.7% of Gross Value Added (GVA) respectively (2011 data). The TR62 region contributes 4% of
GVA to Turkey as a whole (4% for services, 3% for industry and 6.5% for agriculture sectors), ranking
the region 7" nationally at NUTS2 level?®. Comparison of TR62 region and national figures shows that
the impact and value loss associated with failure in energy supply will be higher in Cukurova Region
compared to the national average.

Access to relevant resources for an activity is essential to achieve economic efficiency. In the absence
of relevant resources, the market will search for alternative resources (if available) which will be more
expensive. For the case of electricity cut or failure in natural gas supply, the relative cost of
interruption of the service will depend on the sectors affected, as well as the season and hour of the
day. However, a very simple calculation of cost of electricity not supplied (ENS) or failure in natural
gas (NG) supply can be undertaken using GDP data. This approach provides aggregated data across all
sectors of an economy and direct losses; however indirect losses cannot be calculated with this
approach.

Table 4-3 provides data on GDP per MWh of electricity consumed, and GDP per m3 of natural gas used,
for Turkey as a whole. These ratios can then be applied to estimate the impact of interruptions to
supplies of electricity and natural gas on GDP (see Table 4-4).

Table 4-3: Electricity and natural gas dependency of GDP in Turkey. (Source: Report authors; data from EPDK, TEIAS and
TU|K)29’30,31

2015 2014 2013 2012 2011
GDP 719.6 799.4 823.0 786.3 774.0
(USD billions, 2015
prices)
Annual Electricity 216,233 207,375 198,045 194,923 186,100
Consumption (GWh)
Annual Natural Gas 47,999 48,717 45,918 45,242 43,697
Consumption (Mm3)
GDP/GWh 3.3 3.9 4.2 4.0 4.2
(USD/GWHh)
GDP/m3 (USD/m3) 15 16 18 17 18

Some of the main electricity generation and natural gas assets in TR62 region are listed in Table 4-4,
together with their capacity. Using the ratios provided in Table 4-3, the loss of GDP (%) for Turkey as
a whole is also shown in Table 4-4, assuming that the services provided by these assets is interrupted
for 3 months. It should be noted that these GDP losses are calculated assuming that there is no
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substitution for the assets. In general, the service provided by most of the renewable power
generation assets in Cukurova can be easily replaced, due to their relatively small size compared to
the size of the grid-connected power plant. However, large base load plants (thermal power plants or
dam-type hydropower plants) are more important, though they can usually be substituted with other
plants in less than 24 hours. Although each of these large base load assets cannot individually be
classified as ‘critical’, groups of plants located close together or those supplying electricity to a certain
region can be classified as ‘critical’ due to their cumulative impact on the grid or region.

Table 4-4: Impact on Turkey’s GDP of loss of service from selected energy assets in Cukurova Region. (Source: Report
authors).

Capacity (GWh
[power plants] or % GDP loss if service GDP loss (million USD)
billion m3 [natural cannot be replaced per day of lost service
Energy Asset gas storage]) for 3 months* (downtime)
Sanibey Yedigdze Hydropower 672 0.078 6.1
Plant
Iskenderun Thermal Power 9,183 11 84
Plant
Akkuyu Nuclear PP** 35,000 4.1 315
Tarsus Underground Natural
Gas Storage** 5.2 2.7 210

*Based on 2016 GDP.
**Not yet operational.

On the basis of a simple comparison between the classification of economic impact given in Table 4-2
and the GDP impacts listed in Table 4-4, it could be judged that Akkuyu NPP, Tarsus Underground
Natural Gas Storage and Iskenderun Coal Power Plant would be Category 3 assets if their service was
lost for 3 months. However, considering the total size of the power plants connected to the national
grid, it is difficult to justify the assertion that power generation assets or electricity cannot be
substituted for this period. Hence, GDP losses would almost certainly be lower. Furthermore, Akkuyu
NPP is not expected to be fully operational until 2022, by which time the overall grid capacity in Turkey
will also have increased significantly. The economic impact of 3 months’ supply interruption from
Akkuyu NPP would therefore be lower, in parallel with its contribution to overall electricity generation.
Nevertheless, the impact of disruption of Akkuyu NPP on essential services would be felt nationally
and even transnationally, which implies that it would be a Category 5 asset. This is discussed further
in the next section.

Underground natural gas storage facilities are planned to be operational by 2020. Compared to power
generation assets, it is impossible to replace those facilities as there is no substitute for them. Any
interruption in those assets would will be felt at national level and would directly impact GDP in terms
of gas supply, electricity generation and the efficiency of the economy.

Cukurova Region also serves as an outlet for Caspian and Iraq oil to markets. While the Kirkuk-Ceyhan
pipeline is the only outlet from Northern Iraqg, BTC carries mainly Azerbaijan oil and small amounts of
oil from Kazakhstan and Turkmenistan. Oil from Ceyhan is exported to more than 20 countries.3?
During the first half of 2016, most of the oil transported through Ceyhan stayed in the Mediterranean,
while the rest headed to Europe, North America and Asia (Figure 4-1).
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Figure 4-1: Recent oil shipments from Turkey (Source: Poten&Partners, 2016) 3

The domestic pipeline between Ceyhan and Kirikkale Refinery was built in 1986 to supply 100% of the
crude oil demand of Kirikkale Refinery. The capacity of the pipeline is 5M tons/year which can be
increased up to 10Mt/year. Kirikkale refinery provides for the petrol and diesel demand of central
Anatolia, eastern Black Sea and eastern Mediterranean regions.

While disruption of the BTC and Kirkuk pipelines affect the Caspian region (mainly Azerbaijan) and Iraq
on the supply side, on the demand side they can cause fluctuations in Mediterranean countries,
followed by Asian, European and North American markets. As most of the oil is exported, the direct
impact of any disruption on Turkey’s GDP will be limited. However, due to their transboundary
impacts, they can be classified as Category 5 assets. The impact of any disruption to the Yumurtalik-
Kirikkale pipeline will be limited to national boundaries on the demand side but would exceed national
boundaries on the supply side. The criticality of Yumurtalik-Kirikkale pipeline arises mainly from the
impact on Kirikkale refinery which relies on this pipeline for crude oil supply. As the impact of any
disruption on the supply side will be limited, this asset can be classified as Category 4, as its disruption
would cause significant impact on fuel supply for a significant part of Turkey.

In terms of natural gas pipelines, existing pipelines in the Cukurova region serve regional demand.
Therefore, the direct impact of any disruption / loss of these assets will be mainly limited to the region.
However, potential new pipelines, which will connect the recently discovered east Mediterranean gas
reserves to Europe, are potential critical assets, if realized, due to their transboundary importance.

4.2.1.2. Transport and logistics sector
For the transport and logistic sector, calculations of economic losses associated with disruption can
be complex and data intensive, involving consideration of a wide range of direct and indirect impacts.
High-level initial estimates of the GDP impacts associated with loss of service from Mersin
International Port (MIP) and the Seyhan Viaduct on the E-90 have been undertaken by experts for this
study, and are summarised in Table 4-5 and Table 4-6 respectively.

Mersin International Port has a capacity of 1.8 million TEUs/year (Twenty-foot equivalent units/year).
Disruption or shut down of MIP for 12 months would have a local/regional impact in terms of losses

felt by direct and indirect employees and lost tax revenues, amounting to an estimated USD 1.45
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billion (0.20% GDP). Closure of MIP would disrupt services in other ports as well as all carriers, having
both national and transnational impacts. It would affect customers, consolidators, suppliers, retailers
and banks. Disruption of service in MIP would result in cancellation of liner services and corresponding
shipments to/from Europe, Asia, USA and Nordic countries. The top maritime destinations for
exported goods from Cukurova region include Russia, Germany, Italy, Spain, France, Cyprus, China,
Libya, Egypt, Sudan, and Morocco with total value of USD 1.7 billion in 2015. Among these export
items, grains and seeds, fresh produce, textile products, chemicals, automotive parts and steel make
up the 75% of the total export value. In addition, USD 2.3 billion worth of imported goods supply chain
would be disrupted. The supply chain network disruption effect (40% loss of good will on exports and
imports) is estimated at 0.22% of the GDP. Overall, the national economic impact is estimated at 1.1%
of Turkey’s GDP. This scale of economic impact places MIP into Cl Category 3; however, as shown in
Section 4.2.2, the disruption would be felt transnationally, which implies that MIP is a Category 5 Cl.

Table 4-5: High level estimate of GDP impact of loss of service for Mersin International Port. (Source: Report authors).

Item Units Year 2015 data Percent of GDP
GDP of Turkey USD billion 719.6 100%
GDP of Turkey TRL billion 1,948 100%
GDP of Turkey from TRL billion 4.1 0.21%
transport
GDP impacts due to loss of service for 12 months
. Operating revenue (30 - o
Direct Loss June 2016 data) USD million 271 0.038%
Direct Loss Construction revenue USD million 2.2 0.0003%
Direct Loss | | nance and other USD million 4.0 0.001%
income
1 [v)
Indirect L1 Cost of investment (30%) | \;¢ry 1 yjion 289 0.040%
on Total Assets
Indirect L1 Value of lost imports USD million 2,267 0.32%
Indirect L1 Value of lost exports USD million 1,713 0.24%
Indirect L1 Inventory cost due to USD million 995 0.14%
rerouting delays
Supply chain network
. . 0
Indirect L2 disruption effect (40% USD million 1,592 0.22%
loss of good will on
export and imports)
Indirect L2 Direct employment USD million 85 0.012%
impact (1,412 employees)
. Indirect employment - o
Indirect L3 impact (20,000 people) USD million 600 0.084%
Tax impact (18% of the
Indirect L4 above direct and indirect | USD million 766 0.11%
losses)
Total estimated GDP impact due to loss of service for 12 months 1.1%
Estimated GDP loss per day of downtime 21 million USD

Seyhan Viaduct on the E-90 carries an average of 36,232 vehicles/day. If it is shut down, there will be
direct revenue losses from tolls and bus passenger tickets. Transport through Mersin Industrial Zone,
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Adana Sakirpasa Airport, and traffic to Iskenderun, Gaziantep and Syria, Iraq will be rerouted. The
increase in freight transportation costs will impact on the industries that are dependent on road
transportation. Lost labour hours due to traffic delays will also be experienced. There will also be
impacts on the performance of other carriers and ports, along with suppliers, retailers and customers
etc. The supply chain network disruption effect (25% loss of value from exports and imports) is
estimated to be the most significant impact, at USD 1.9 billion, or 0.22% of GDP. Overall, the national
economic impact is estimated at 0.25% of Turkey’s GDP. This scale of economic impact places the
Seyhan Viaduct below Cl Category 3. However, the effects of disruption would be felt regionally, which
implies that it is a Category 3 Cl.

Table 4-6: High level estimate of GDP impact of loss of service for Seyhan Viaduct on E-90. (Source: Report authors).

Item Units Year 2015 data Percent of GDP
GDP of Turkey USD billion 719.6 100%
GDP of Turkey TRL billion 1,948 100%
GDP of Turkey f

ot turkey from TRL billion 4.1 0.21%
transport

GDP impacts due to loss of service for 12 months

. Revenue loss from tolls .
Direct Loss TRL million 37.9 0.002%
(Note A)

Revenue loss from
Direct Loss . TRL million 7.9 0.0004%
passenger tickets on buses

Repair/reconstruction cost

Direct Cost TRL million 3.9 0.0002%
(Note B)

Indirect L1 Accident costs (Note C) TRL million 134 0.007%
Value of added travel time

Indirect L3 (lost labour at minimum TRL million 153 0.008%

wage) (Note D)
Value of extra gasoline

Indirect L1 TRL million 59 0.003%
(Note D)
Indirect L2 Vehicle depreciation (10%) | TRL million 139 0.007%
Effect of ly chai
Indirect L4 ect of supply chain USD billion 1.59 0.22%
network disruption (Note E)
Total estimated GDP impact due to loss of service for 12 months 0.25%
Estimated GDP loss per day of downtime 5.1 million USD
Notes:
A Based on data for tolls from Ministry of Transportation - General Directorate of Highways
B Based on data from the Adana Metropolitan Municipality Procurement and Tender Department

(October 13, 2016), for the value of the tender for the construction of "the concrete and reinforced
concrete bridges over the Seyhan River which will provide the connection of the Adana Ili Cukurova -
Sarigam - Yuregir Provinces”

C Based on data in General Directorate of Highways: Traffic Safety Project (2001). Methods and values
for appraisal of traffic safety improvements.3*
Alternative route due to disruptions results in extra 25 minutes and 10 km for each vehicle.

E High-level estimation undertaken for this study, based on an assumed 25% network disruption effect
to exports and imports to TR62 region (Adana and Mersin) associated with loss of service for Seyhan
Viaduct.
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4.2.2. Geographical extent of impact of loss of service

4.2.2.1. Energy sector
Assets such as Akkuyu Nuclear PP and underground
natural gas storage facilities are not yet operational in
Cukurova Region. However, once operational, very
large facilities like Akkuyu NPP will be very important
for the stability of the national electricity grid and
even transnational electricity networks. Plants of
those size cannot be substituted easily. Similarly,
underground natural gas storage facilities planned in
the region will be critical nationwide due to the

Box 4-1: On February 12th, 2012, harsh weather
conditions coupled with infrastructure and supply
side problems led to a shortage of natural gas in
Turkey. The market operator announced

emergency conditions and cut the gas supply to
gas-fired power plants and prioritized residential
heating. As a result, average electricity prices

increased from 125TL/MWh to a record
2,000TL/MWh at the beginning of February due to
critical natural gas shortages. This resulted in a loss

of 11,320 MW of power capacity, causing blackouts
in many regions, shut-downs of many industrial
facilities and financial losses for many electricity
market actors.

dependency of the Turkish electricity generation mix
on natural gas. As of 2015, nearly half of the electricity
in Turkey was generated using natural gas, and
existing storage capacity is only around 4% of annual
consumption. Therefore, natural gas supply is even
more critical for Turkey, especially in harsh winter conditions. Failure in supply has a cascading effect
on electricity supply and economic activity (see Box A4-1.%)

4.2.2.2. Transport and logistics sector

For transport and logistic assets, the geographical extent of their disruption can be very wide,
depending on the type of asset. For assets without ready alternatives, like Mersin International Port
or Cukurova International Airport, the geographical extent will be transnational for both imports and
exports. In that sense, both facilities can be classified as Category 5 assets. In case of failure of service
of these assets, alternatives can be utilized within a few weeks. However, this will have a direct impact
on the effectiveness of economic sectors and may cause loss of market in some sectors such as
agriculture, which is the main exporting sector in Cukurova. Major access roads and railways can also
be critical, considering that Middle Eastern countries constitute half of the export market for the
region (see Figure 4-2) and that most of the exports to those countries use road or railway
transportation.

N friceni
Export Destinations (2015) o Azr;,:@;;:a

Soviet S.
16%

Europe
27%

Middle East
50%

Figure 4-2: Global destinations for export products from Cukurova Region. (Source: Report authors based on OECD
data??).
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4.3. Summary of Cl identified for Cukurova Region

The identification of critical infrastructure for the Cukurova CIRA utilises a practical method which
considers the economic impact and geographical extent of loss of essential services.

High-level estimates of economic impact have been undertaken for energy assets; however, the scale
of the impact is contingent on the length of time that the service disruption persists, and on whether
substitutes are available. On a GDP basis, only the largest power generation assets in Cukurova could
be considered as critical infrastructure, in the unlikely event that they were out of service for 3 months
and that substitutes were not available. However, the geographical extent of disruption to Akkuyu
NPP would be felt nationally, due to its importance for the stability of the electricity grid and its
disruption could also affect transnational electricity networks. Underground natural gas storage
projects at Tarsus appear to be critical infrastructure because there are no substitutes for them, and
because of their downstream impacts on power generation. BTC pipeline and Kirkuk pipeline can be
classified as Category 5 assets due to their transboundary impacts, whereas the Yumurtalik-Kirikkale
pipeline can be classified as Category 4, as its disruption would affect fuel supply for a significant part
of Turkey.

For transport and logistics, high-level assessments of the economic impact associated with loss of
service have been undertaken for Mersin International Port and the Seyhan Viaduct on the E-90. In
terms of economic impact, MIP emerges as a Category 3 Cl asset, but only if it was out of service for 1
year. However, the criticality of transport and logistics assets becomes more significant when the
geographical extent of their disruption is considered. Assets such as Mersin International Port and
Cukurova International Airport emerge as Category 5, due to their transnational significance for
imports and exports, as do major access roads or railways serving Middle Eastern countries. Seyhan
Viaduct is classified as a Category 3 Cl asset, due to the regional impacts of its disruption.

In summary, some existing infrastructure facilities in Cukurova Region, together with new
infrastructure under development, can be classified as ‘critical’. For new infrastructure under
development, less information is available as a basis for the risk assessment. Therefore, only existing
infrastructure was taken forward for further analysis. The critical infrastructure facilities that were
taken through the risk assessment are listed in Table 4-7. The locations of the critical infrastructures
are shown in Figure 4-3.

Table 4-7: Selected critical infrastructure in Cukurova Region. (Source: Report authors).

Energy Infrastructure Transport & Logistics Infrastructure
Sanibey Yedigoze Hydropower Plant Mersin International Port

isken Sug6zii Thermal Power Plant Seyhan Viaduct on E-90
Yumurtalik-Kirikkale Qil Pipeline
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Selected critical infrastructure in the Cukurova Region

ﬂﬁ:ﬂﬂ Sanibey Yedigoze Hydropower Plant
e  isken Sugozi Thermal Power Plant
@ Ceyhan Terminal Oil Facility

Yumurtalik-Kirikkale Oil Pipeline

ﬁ Mersin International Port

dedh Seyhan Viaduct on E-90

—— Road

Figure 4-3: Location of the critical infrastructure analysed in the risk assessment. (Source: Report authors).
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5. Natural hazard risk assessment

5.1. Introduction

Summary of key points

e A7-steprisk assessment procedure is used to undertake a high-level analysis of how natural
hazards could damage/disrupt the selected critical infrastructure, and the wider
consequences that the disruption can cause.

e The risk assessment considers geological and climatological hazards for the present day,
2030s and 2050s, taking account of how climatological hazards may change due to man-
made climate change.

e The assessment uses RiskAPP©, a web based platform specifically developed to perform
risk assessments on complex systems exposed to catastrophes.

e According to the risk assessment findings, the hazardous events estimated to cause the
greatest economic risk are coastal floods today and in the 2050s. If a 1:100 year event were
to strike the coast of Cukurova today, the total economic impact from disruption at isken
Sugozi Thermal Power Plant and Mersin International Port could be 2.1 billion USD.

e Heatwave in the 2050s emerges as the second most important hazardous event overall in
terms of economic risk.

e Though the effects of earthquakes can be devastating when they occur, they appear to pose
lower economic risk than climate hazards, due to their relatively lower probability of
occurrence and because critical infrastructure is designed to withstand them.

e Risks to the essential services provided by several of the assets are mitigated to some extent
by the availability of alternative assets which can substitute for the service in the event that
it is disrupted.

e There is a broad spectrum in terms of the geographical extent and cascading impacts of
disruption across the Cl assets:

o Disruption to Sanibey Yedigdze Hydropower Plant would only be felt locally, as the
service it provides can be easily replaced due to its relatively small size.

e At the other end of the scale, disruption at Mersin International Port could have
transnational impacts, due to its importance in the global supply chain. The cascading
impacts would be felt by other ports and carriers, as well as by producers and customers of
goods imported and exported via the port.

This section presents the methodology and results of the risk assessment for the selected Cl in
Cukurova Region. The main aims of the risk assessment are summarised in Box 5-1.

Box 5-1: Aims of the risk assessment
The risk assessment aims to provide information on:

1. The impact on essential services due to damage or disruption to the infrastructure that leads to
reduced asset performance.

The duration of the disruption, the length in time of unavailability of the critical infrastructure.
High-level estimates of the economic impact arising from loss of the essential service

The geographical extent of the impact i.e. whether it is felt regionally, nationally or transnationally
‘Cascading effects’ where disruption to the infrastructure can lead to a chain of events elsewhere.

P> B9
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The risk assessment aims to provide information on:

1. The impact on essential services due to damage or disruption to the infrastructure that leads
to reduced asset performance.

2. The duration of the disruption, the length in time of unavailability of the critical
infrastructure.

3. High-level estimates of the economic impact arising from loss of the essential service

4. The geographical extent of the impact i.e. whether it is felt regionally, nationally or
transnationally

5. ‘Cascading effects’ where disruption to the infrastructure can lead to a chain of events
elsewhere.

The floods experience in Mersin in December 2016 provide a stark reminder of the region’s exposure
to the kinds of natural hazards that are becoming more frequent due to climate change, and serve to
demonstrate the value of improved understanding of the risks (see Box 5-2).

Box 5-2: Impacts of the Mersin floods of December 2016

Beginning on 20 December 2016, Mersin experienced a period of almost 10
days of continuously heavy rainfall. This culminated in exceptionally heavy rain
for around 10 hours on 28-29 December, and severe flooding on 29 December,
especially in coastal areas. Five people were swept away and died during the
floods and there was intense disruption to social and economic activities.
Whereas the present-day average total December precipitation for Mersin is
around 130 mm?3®, AFAD reported 140 mm rainfallin just 10 hours, higher than
the 127 mm rainfall reported in 20013,

The flood caused economic losses in agriculture and trade and infrastructure
damage. The cost impact of the flood on agricultural production was estimated
as 116 million TL (in excess of 25 million USD), due to more than 136,000m? of
agricultural land being flooded. The flood also caused damage to roads and
urban infrastructure, and triggered diseases in the city®®. Damage to water and
sewerage infrastructure has been estimated at 5 million TL, whereas the cost
of flood to highways and railways has been estimated as 3 million TL and 1
million TL respectively®. The flood also affected Mersin International Port and

Figure 5-1 Flooding of
container storage areas at

Mersin International Port
connecting roads, causing disruption to port operations and lower guring the floods of

throughput®. According to port stakeholders, the flood led to operations at December 2016. (Source:
the port being disrupted for around 12 hours. Report authors).

The remainder of this Section is structured as follows:

e Section 5.2 presents the 7-step risk assessment methodology, explaining the approach used
to conduct the risk assessment in Cukurova, and a description of the primary tool used to
conduct the risk assessment, RiskAPP®.

e Sections 5.3 to 5.7 present the application of the 7-step methodology to each critical
infrastructure, and the risk assessment results.

e Section 5.8 summarises the main outcomes of the risk assessment.
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5.2. Risk assessment methodology

A 7-step procedure has been developed to conduct the risk assessment, which is designed to be
replicable in other regions of Turkey and elsewhere. Figure 5-2 shows the 7 steps, which are further
elaborated in Annex A3.1 to Annex A3.6. Box 5-3 summarises the definitions of hazard, vulnerability,
exposure and risk used in the risk assessment which are based on those adopted by the
Intergovernmental Panel on Climate Change (IPCC).*

“Criteria- “Hazard “Value of the “Probability Risk assessment outputs
driven long evaluation asset and the of loss of
list of assets” susceptibility” impact of its essential
loss on the services and
economy and resulting “How long will abuin
life.” : t th the disruption @
STEP T ife. impact on the s
Identify the STEP 3: Initial economy and :
critical screening of STEP 5: life.”
infrastructure assets for Collect STEP 7: y
assets in the susceptibility exposure Assess the What are the
region to hazards data risks high level
* Damage to the economic
- > integrity of the impacts?”
/ F O asset
v < : / IA\‘ / . “What is the
, * Decrease in asset geographical
— — ——— erformance
STEP 2: STEP 4: STEP 6: Risk g EXtant ‘;f the
Develop Collect model impact?
hazard vulnerability implemented
scenarios data in RiskAPP “What are the 'y
(geo-physical cascading =)
and climate) impacts?”
“Potential
occurrence of “Likelihood of
hazardous how severely
events - an asset “Functional
present day could be and economic
and future” damaged” model”

Figure 5-2: The 7 steps of the risk assessment methodology. (Source: Report authors).

Box 5-3: Definitions applied in the risk assessment

Hazard is defined by the IPCC as “the potential occurrence of a natural or human-induced physical event or
trend or physical impact that may cause loss of life, injury, or other health impacts, as well as damage and loss
to property, infrastructure, livelihoods, service provision, ecosystems and environmental resources.” In this
risk assessment, the level of hazard is given by the current and future frequency and magnitude of adverse
climate and geophysical events.

Vulnerability is defined by the IPCC as the “The propensity or predisposition to be adversely affected.
Vulnerability encompasses a variety of concepts and elements including sensitivity or susceptibility to harm
and lack of capacity to cope and adapt.” In this risk assessment, vulnerability is given by the relationship
between hazard events and the damage (or decrease in efficiency) this will cause expressed in percentage
or category of damage to the CI.

Exposure is defined by the IPCC as “The presence of people, livelihoods, species or ecosystems, environmental
functions, services, and resources, infrastructure, or economic, social, or cultural assets in places and settings
that could be adversely affected.” In this risk assessment, exposure is given by the economic impact and
geographical extent of the cascading consequences if the Cl is damaged.

Risk is defined by the IPCC as the probability of occurrence of hazardous events or trends (associated with its
maghnitude) multiplied by the impacts (e.g. on the economy) if these events or trends occur. Risk results from
the interaction of vulnerability, exposure, and hazard. In this risk assessment, Risk = Hazard x Vulnerability
x Exposure.
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A summary of the current and future levels of hazards in Cukurova can be seen in Table 5-1 (see Annex
A3.2 for further details on development of the hazard scenarios). For the future time periods, an
upwards arrow indicates a likely increase in the hazard level (a double arrow indicates a strong
increase). A dash or question mark indicates ‘no change’ or ‘uncertain change’ respectively.

Table 5-1: Summary of the current and future levels of hazard in Cukurova. (Source: Report authors).

Hazard

Summary of hazard level in Cukurova

(precipitation
induced)

high in some localised regions of Cukurova, for example the
mountainous border between Adana and Mersin provinces

Current Future: | Future:
2030s 2050s
Geophysical | Earthquake Medium | In both Mersin and Adana there is a 10% chance of a potentially-
hazards damaging earthquake in the next 50 years. - -
Landslide Low The landslide inventory report compiled by the General Directorate of
(earthquake Mineral Research and Exploration (MTA) states no records of - -
induced) earthquake triggered landslides (neither from historical or
contemporary events) in Mersin and Adana provinces.
Climate Storm Medium | Probable maximum intensity peak wind speeds are in the range of 81-
hazards . 120km/h for 1 in 100-year return period events.
(extra tropical) t t
Tornado Low Observed tornadoes in the region range up to F2 on the Fujita scale ? ?
[ ] [ ]
Hail Low Statistics for the whole of Turkey: ? ?
. 42 severe hail cases, or 0.54 cases per 10,000 km? per year ° °
. 29 severe hail days, or 0.37 days per 10,000 km? per year.
Flood Medium | Medium: 20% chance that potentially damaging and life-threatening
. . floods will occur in the coming 10 years in Cukurova.
(fluvial or pluvial) t t
2-3 notable flood events over 1985-2011 in Cukurova.
Heat waves Medium | The low-lying coastal plain of the Cukurova region is amongst the t t t
higher heatwave hazard zones in Turkey. The intensity, length and
number of heatwaves have increased since the 1960s across the
country, including the Cukurova region
Flood Satellite data has been used to determine the 100-year wave height to t t
be 6.1m (+ 0.03m)
(coastal)
Landslides Low Level of threat from landslides triggered by precipitation is relatively

°~J
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The primary tool used to conduct the risk assessment is RiskAPP®; a web based platform specifically
developed to perform risk assessments on complex systems exposed to catastrophes (see Figure 5-3).
RiskAPP is used by major insurers and reinsurers to perform risk assessments by simulating the impact
of hazards on often complex ‘value chains’. These value chains can be made up of a single object e.g.
a single piece of Cl or multiple objects e.g. a company’s supply chain. The output from RiskAPP is a set
of potential damage scenarios which can be used to quantify the impact of scenarios of hazards (e.g.
earthquakes) on downtime, loss of service and the economic consequences.

For the CIRA, the estimated daily economic impact of downtime for the asset is multiplied by the
number of days of asset downtime under each scenario to estimate the economic impact of downtime
per scenario. These economic impacts are then multiplied by the ‘exceedance probability per year’ to
estimate the ‘economic risk’ per year for each scenario:

Downtime [days] x Daily economic impact of downtime = economic impact (GDP loss)
[million USD] (Equation 1)

Economic risk per year [million USD] = economic impact (GDP loss) [million USD] x
Exceedance probability per year (%) (Equation 2)

The calculations of economic impact has, of necessity, involved some simplifying assumptions, which
should be noted. It has been assumed that the relative contribution of the Cls to the economy will be
the same in the future as it is currently. This will over-estimate the importance of the impacts on the
Cls, as additional capacity in both energy and transport and logistics will come into service in the
coming decades. Secondly, future estimates of GDP impacts are undiscounted. As the CIRA aims to
provide high-level estimates only, these simplifying assumptions are considered acceptable.

A
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VAT number ITO1075570935
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Figure 5-3: Example of the RiskAPP© user interface. (Source: Report authors).
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The critical infrastructures that were analysed in the risk assessment, together with their capacity and
the estimated GDP loss per day of downtime, are summarised in Table 5-2 and Table 5-3.

Table 5-2: Selected critical energy infrastructure in Cukurova Region analysed in the risk assessment. (Source: Report

authors).

Capacity (GWh Estimated GDP loss
[power plant] and per day of downtime
barrels per day (million USD)*
Energy Asset [pipeline])
Sanibey Yedigoze Hydropower Plant 672 6.1
isken Sugdzii Thermal Power Plant 9,183 84
Yumurtalik-Kirikkale Oil Pipeline 141,000 11.6**

* GDP estimated as a proportion of 2015 total GDP for Turkey. Source: http://data.worldbank.org/country/turkey
** The figure for the oil pipeline includes: (1) loss of revenue for the refinery owners associated with disruption of
oil supplies via the pipeline, assuming that disruption leads to lost refinery production (2) Loss of tax revenue to
the government due to loss of sales of refined products. This figure therefore does not represent a full picture of
GDP loss; rather it provides a partial view of the economic impact of pipeline disruption

Table 5-3: Selected critical transport/logistic infrastructure in Cukurova Region analysed in the risk assessment. (Source:
Report authors).

Estimated GDP loss
per day of downtime

Transport & Logistics Asset Capacity (million USD)*
Mersin International Port 1.8 million TEUs/year 21
Seyhan Viaduct on E-90 36,232 vehicles/day 5.1

* GDP estimated as a proportion of 2015 total GDP for Turkey. Source: http://data.worldbank.org/country/turkey

5.3. Sanibey Yedigoze Hydroelectric Power Plant

Sanibey Yedigbze is a hydropower plant (HPP) on the Seyhan river with a dammed reservoir of 643
million m?3 feeding two vertical Francis turbines via a water drop of between 210m to 235m. The active
flow rate is 300.48 m3/h and the installed capacity is 2 x 158.5 MW, making Sanibey Yedigdze the
largest HPP in Cukurova region. The investment cost for Yedigoze Dam is USD 600 million plus
additional investment for irrigation infrastructure?.

Further details of the hazards, vulnerability and exposure of this HPP as well as the operational model
developed within RiskAPP RiskAPP are provided in Annex A3.9.

5.3.1. Risk assessment findings

The information on hazards, vulnerability and exposure are combined using the RiskAPP model to
provide a measure of the damage and downtime each hazard scenario may cause at Sanibey Yedigdze
HPP (Table 5-4). The estimated daily economic impact of downtime (USD 6.1m) is multiplied by the
number of days of downtime under each scenario to estimate the economic impact of downtime per
scenario (Table 5-4, column labelled ‘Economic impact’). These economic impacts are then multiplied
by the ‘exceedance probability per year’ to estimate the ‘economic risk’ per year for each scenario
(Table 5-4, final column).
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Table 5-4: Summary of the damage, downtime, economic impact and economic risk of each hazard scenario at Sanibey
Yedigoze HPP. (Source: Report authors).

Scenari Hazard Intensit Unit | Exceedanc Time Physical Damag Downtim Economi Economi
o no. y e period phenomena | e% e ¢ impact | c risk per
measur Probability [days] (GDP year
e value per year" loss) [million
[million usD]v
UsDJ]¥
#1 Earthquak 0.085 g 2.33% curren Peak ground | O 0 0 0
e (D-soil) t acceleration
#2 Earthquak 0.127 g 1.39% curren Peak ground | 5 0 0 0
e (D-soil) t acceleration
#3 Earthquak 0.308 g 0.21% curren Peak ground | 40 30* 184 0.39
e (D-soil) t acceleration
#a Earthquak 0.472 g 0.04% curren | Peak ground | 40** 30 184 0.07
e (D-soil) t acceleration
#5 Flood 164 cm 4.00% curren | Water 10 7 43 1.72
t depth
#6 Flood 233 cm 1.00% curren | Water 10 10 61 0.61
t depth
#7 Flood*** 281 cm 0.20% curren | Water 10 10 61 0.12
t depth
#8 Storm 81-120 km/ 1.00% curren Wind speed 10 1 6 0.06
h t
#9 Storm 121-160 | km/ | 1.00% 2030s Wind speed | 15 5 31 0.31
h
#10 Tornado 117-180 km/ | 0.33% curren | Windspeed | 20 15 92 0.30
(F1) h t
#11 Tornado 181-253 km/ 0.17% curren Wind speed 25 15 92 0.16
(F2) h t
#12 Heat wave | 27 °C 20.00% curren | Air 0 0 0 0
t temperatur
e
#13 Heat wave | 35 °C 20.00% 2030s Air 5 0 0 0
temperatur
e
#14 Heat wave | 40 °C 20.00% 2050s Air 10 5 at 90% | 3.1 0.6
temperatur output™”
e
* The electrical equipment at the plant could take up to 30 days to repair®® following 40% damage. (See Annex A3.8.1 for a description
of the damaged elements*.)
** The explanation for earthquakes of different intensity being shown here to causing the same level of damage is due to the fragility
curve used for the computation. These curves have 5 damage states. Both earthquake scenarios shown here are within the same damage
state.
*** This level of flooding would be insufficient to overtop the dam. Rather, the impact involves water being released from the dam to
prevent overtopping, leading to flooding turbine halls, transformers and electric substation buildings.
**** Output is reduced by an estimated 10% over this period; not complete shut-down of plant.

5.3.2. Potential level of damage

5.3.2.1. Damage to the integrity of the asset

Sanibey Yedigdze HPP is exposed to storm, tornado, flood, heat wave and earthquake. Among all the
hazardous events that can affect the HPP, earthquake is potentially the most damaging one. With a
0.04% yearly likelihood (i.e. a return period of 2475 years) a 0.472g event can damage 40% of the
power plant (i.e. the substations, which increase the voltage of the electricity produced). Similarly,
storms and tornadoes (scenarios # 8 to # 11) are estimated by the Cl experts to lead to asset damage
in the range of 10% to 25%, related to damage to the substations and transmission lines.

¥ Assuming 1 year analysis period.
v Economic impacts for future time periods are undiscounted
vi Economic risks for future time periods are undiscounted
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5.3.2.2. Decrease in asset performance

Relatively frequent hazards which cause limited damage to the integrity of the asset could, however,
affect long-term asset performance (power output in this case). Of the hazard scenarios analysed in
the risk assessment, heat waves are the most frequent events that can affect HPP performance, with
an estimated annual frequency of 20%. Extreme heat can decrease the performance of the sub-
stations as well as the associated transmission equipment. Extreme heat may cause disconnections
and reduce the level of performance in energy transformation in the substations. Further, some
components might not be operational when a high threshold temperature is reached. According to
the Cl experts, under current conditions, no loss of performance is expected. However, in the future,
as climate change leads to more intense heatwaves, the impacts could become more severe, with a
high-level estimate of 10% loss of output by the 2050s under extended heatwave conditions.

5.3.3. Duration of disruption

As shown in Table 5-4, under the scenarios investigated, the disruption (downtime) to Sanibey
Yedigdze HPP is estimated to be in the range of zero to 30 days. The earthquake scenarios # 3 and #4
show the greatest downtime - after a performance drop of 50%, the restoration process to recover
back to 100% of energy production takes an estimated 30 days. This relatively lengthy period of
disruption is a consequence of the potential need to carry out costly repairs following the earthquake.
In fact, severe shaking can cause damage to the auxiliary components of the power plant, such as
control rooms, switches, transformers, etc. Tornadoes, hitting the most vulnerable substations, can
reduce performance for an estimated 15 days.

5.3.4. High level economic impact

The hazard that poses the greatest economic threat is earthquake, with scenarios # 3 and # 4 in Table
5-4 showing a potential GDP loss of USD 184m with 30 days of disruption, if a major earthquake was
to occur. However, when the likelihood of the hazard is taken into account, (‘exceedance probability
per year’ in Table 5-4), it can be seen that the economic risk is highest for flooding at the HPP (1.7 m
USD per year; scenario #5; Table 5-4). This risk is primarily driven by flooding of the high-voltage sub-
station.

The economic risk for floods with a 1% probability of occurring per year (scenarios #6) and extreme
heatwaves in the 2050s are the second most significant at the HPP, at USD 0.6 m per year
(undiscounted). It is the high probability (at 20% annually) which makes scenario # 14 a concern. In
addition, the frequency of heatwaves is expected to increase due to climate change, therefore the
20% “Exceedance Probability per year” for the 2050s may be underestimated, suggesting that
heatwaves may be even more of a threat.

5.3.5. Geographical extent of the impact

Sanibey Yedigdze HPP has an installed capacity of 317 MW. As shown in Table 5-5, this represents 14%
of Cukurova region’s hydropower capacity and 7% of the region’s capacity across all generation types.
Hence, if the plant is out of action, this represents a significant fall regionally. However, in general, the
service provided by the renewable power generation assets in Cukurova can be easily replaced, due
to their relatively small size compared to the size of the grid-connected power plant. The geographical
extent of the impacts will be very localised and limited, with almost no cascading impacts, as
generation capacity is much higher than consumption, and because the transmission system has back
up routes to mitigate any eventual downtime.
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Table 5-5: Contribution (%) of Sanibey Yedig6ze HPP to Cukurova region’s installed capacity (MW). (Source: EPDK%5).

Source Type Adana Mersin Total Regional Contribution of Sanibey
(MW) (MW) Installed Capacity Yedig6ze HPP (% of regional
(MW) total)
Hydroelectric 1,699.00 569.48 2,268.48 14%
All power plants 3,541.50 020.32 4,561.82 7%

5.3.6. Cascading impacts

As noted above, loss of production from Sanibey Yedigéze HPP would not have cascading impacts
through the power system and into the wider economy. However, Mentas HPP is located downstream
of it, on the Seyhan River. There is potential for a cascading impact on Mentas HPP, as downtime /
disruption of Sanibey Yedigdze HPP might affect water management (although Mentas is a relatively
small HPP, with 49.5 MWe installed capacity). During an extended period of disruption, there may be
consequences for other water users outside the energy sector. For example, during a prolonged
heatwave, competition for increasingly scarce water supplies may lead to conflict and/or rationing.

5.4. isken Sugozii Thermal Power Plant

isken Sugdzii Thermal Power Plant is a thermal power plant (TPP) located at Yumurtalik in Adana. The
power plant has an installed capacity of 2 x 605 MW net with a steam generation of 524 kg/s each.
Bituminous coal is used as fuel to heat the steam at 733 MVA (Mega-Volt-Ampere) per each generator.
isken Sugdzii is the largest power plant in Cukurova and is responsible for meeting 4% of the total
power demand in Turkey. It is cooled using sea water. Some 250 staff are responsible for the power
plant operations, and the original investment to build the power plant was 1.5 Bn USD.

Further details of the hazards, vulnerability and exposure of this TPP as well as the operational model
developed within RiskAPP are provided in Annex A3.10.

5.4.1. Risk assessment findings

The information on hazards, vulnerability and exposure are combined using the RiskAPP model to
provide a measure of the damage and downtime each hazard scenario may cause at the TPP (Table
5-6). The estimated daily economic impact of downtime (USD 84m) is multiplied by the number of
days of downtime under each scenario to estimate the economic impact of downtime per scenario
(Table 5-6, column labelled ‘Economic impact’). These economic impacts are the multiplied by the
‘exceedance probability per year’ to estimate the ‘economic risk’ per year for each scenario (Table
5-6, final column).
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Table 5-6: Summary of the damage, downtime, economic impact and economic risk of each hazard scenario at isken
Sugozii TPP. (Source: Report authors).

Scenari | Hazard Intensity Unit Exceedance | Time Physical Damage Downti | Econom | Economic
o no. measure Probability period phenomen % me ic risk per
value per year“i a [days] impact year
(GDP [million
loss) UsD]
[million
USD]viii
Ground Slight -
0,
#1 Earthquake 0.171 g 1.39% Current shaking 5% 0 0 0.0
Ground Moderat
0,
#2 Earthquake 0.375 g 0.21% Current shaking o —40% 30 2,520 5.3
Ground Extensive
») *
#3 Earthquake 0.641 g 0.04% Current shaking —70% 60 5,040 2.0
Landslides .
#a None - - Current Debris 0% 0 0 -
(earthquake)
#5 Flash flood 4 m - Current \é\é&:)t;r <10% 10 840 -
#6 Storm 81-120 km/h 1.00% Current Wind speed | <10% 5 420 4.2
#7 Storm 121-160 | km/h | 1.00% ;8282/ Wind speed | <15% 10 840 8.4
117-180
#8 Tornadoes (F1 Fujita km/h 0.33% Current Wind speed | <10% 0.5 42 0.1
scale)
181-253
#9 Tornadoes (F2 Fujita km/h 0.17% Current Wind speed | 20% 15 1,260 2.1
scale)
Air
#10 Heatwaves 27 Celsius | 20.00% Current temperatur | 0% 0 0 0.0
e
Air
#11 Heatwaves 35 Celsius | 20.00% 2030s temperatur | 5% 0 0 0.0
e
Air 5** (at
#12 Heatwaves 40 Celsius | 20.00% 2050s temperatur | 10% 90% 42 8.4
e output)
#13 Coastal flood | 6.1 m 1.00% Current hMe?;‘htwa"e <10% 10 840 8.4
#14 Coastal flood | 6.2 m 1.00% 2030s mghtwave <10% 10 840 8.4
#15 Coastal flood | 6.3 m 1.00% 2050s hMe?;‘htwa"e <10% 10 840 8.4
#16 Coastal flood | 10 m 1.00% 2050s mghtwa"e 15% 15 1,260 126
Landslides Occurren
#17 (precipitation e - Low Current Debris 5% 20 1,680 -
)

* The electrical equipment at the plant could take up to 200 days to repair* following extensive (70%) damage. (See Annex A3.8.1 for a description
of the damaged elements*’.) However, the downtime is capped at 60 days, because a replacement could come online before the plant was fully
repaired.

** Qutput is reduced by an estimated 10% over this period; not complete shut-down of plant

Vil Assuming 1 year analysis period.
Vil Economic impacts for future time periods are undiscounted
x Economic risks for future time periods are undiscounted

37| Page



5.4.2. Potential level of damage

5.4.2.1. Damage to the integrity of the asset

isken Sugdzii TPP is exposed to earthquake, landslides, flash floods, storms, extra-tropical tornadoes,
heat waves and coastal flooding. Among all the hazardous events that can affect the HPP, earthquake
is the most damaging. With a 0.04% yearly likelihood (i.e. a return period of 2475 years) a 0.641g event
can damage 70% of the power plant. A less rare earthquake with 0.21% vyearly probability
(approximately 1 in 50 year return period) can damage 40% of the plant. Coastal flood and tornadoes
(scenario # 16, scenario # 9) are estimated by the Cl experts to lead to asset damage in the range 15%
to 20%.

5.4.2.2. Decrease in asset performance

Relatively frequent hazards which cause limited damage to the integrity of the asset could, however,
affect long-term asset performance (i.e. power production). Of the hazard scenarios analysed in the
risk assessment, heatwaves are the most frequent hazardous event that can affect the TPP, with an
estimated 5 days of reduced output (output down by 10% in the 2050s time period, which takes
account of climate change). A decrease in performance (output) can be caused by heatwaves affecting
power plant equipment, including generators and transformers. Similarly, wind storms are relatively
frequent and could limit performance at the plant by causing mild damage to coal loading or storage
facilities. Since the TPP is located on the coast, a coastal flooding event caused by a wave could lead
to: loss of coal stored in the open; damage to substations; and impacts of debris on TPP components.

5.4.3. Duration of disruption

As expected, the greater the level of damage caused by a hazard, the longer the period of disruption.
Under the scenarios investigated, the disruption (downtime) to isken Sug6zii TPP is estimated to be in
the range of zero to 200 days. The earthquake scenario # 3 shows the longest downtime, and an
estimated 70% of power generation lost immediately after the event. However, while the restoration
process to recover back to 100% of energy production could take up to an estimated 200 days, it is
considered that a replacement could come online after a maximum of 60 days. A range of other hazard
scenarios, including earthquake, flash flood, storm, tornado, coastal flood and landslide (precipitation-
induced), lead to estimated disruption in the range of 10 to 30 days.

5.4.4. High level economic impact

The hazard that poses the greatest economic threat is earthquake, with scenario # 3 in Table 5-6
showing a potential GDP loss of USD 5 bn with 60 days of disruption, if a major earthquake was to
occur. However, when the likelihood of the hazard is considered, (‘exceedance probability per year’
in Table 5-6, the economic risk is highest for 1:100 year coastal floods in the 2050s, at USD 12.6m per
year (undiscounted). Less severe coastal floods and heatwaves are the equal second most important
economic risks for the TPP, with USD 8.4m of computed risk.

5.4.5. Geographical extent of the impact

isken Sugdzii TPP has an installed capacity of 1,210 MW and annual power production of 9.183 GWh.
Due to its size, the geographical extent of any impacts on isken Sug6zii TPP could be felt nationally, as
it provides 4% of Turkey’s power supply. However, substitution of its power production by other
facilities is possible or likely, due to the highly-centralized power network in Turkey, in which case its
impact would not be felt, except at the plant itself.

5.4.6. Cascading impacts

isken Sugdzii TPP provides approximately 9 billion kWh electrical energy to the grid annually (2015
data). The total electricity generated was equal to 118% of Adana city’s total consumption and around
4% of Turkey’s total electricity consumption. It is difficult to predict if a sudden failure of the TPP could
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start a chain of events, as happened during the national blackout of March 31st, 2015. However, a
TEIAS representative consulted for this project stated that this was unlikely, due to the possibility of
substituting the power plant with production from other power production facilities and thanks to the
intrinsic resilience of the power network.

5.5. Yumurtalik-Kirikkale Oil Pipeline Storage and Pumping Facilities

Yumurtalik-Kirikkale Oil Pipeline is a 24” diameter pipeline with a total length of 457 km that transfers
crude oil from Ceyhan (the terminal of the Irag-Turkey pipeline systems) to the Central Anatolian
Refinery (Figure 5-4). The pipeline infrastructure starts at Ceyhan, where it comprises of a set of
storage tanks and 2 pumping stations. The pipeline route crosses the rough and rocky areas of the
Toros Mountains, ending at the refinery. The APl 5LS X-60 pipes have a wall thickness ranging from
6.35 to 11.92 mm. Construction of the pipeline begun in May 1983 and ended in February 1986. The
pipeline was commissioned by BOTAS, Petroleum Pipelines Corporation. The capacity of the pipeline
is 7.2 million tonnes/year, which converts into 51 million barrels of oil per year.

There is limited publicly-available information on the pipeline, and the exact location of the pipeline
route is not publicly available. Furthermore, it appears that much of the pipeline is buried and is thus
not exposed to many of the hazards. Therefore, the risk assessment focuses solely on one critical
component of the pipeline infrastructure, namely the storage and pumping facilities at Ceyhan
terminal.

Russia
Bulgaria
Georgia
® Kirkigreli e :
Edirne \7\ 'y @ Bartin &/\\.\ 2
s , ° n
T Tonguc omnSTN_
_ —— | Orduy®—— - ) Armenia
) o R A Trabzon 3
,{3 %r‘@.z'* \(S =t ® Gimishane e Yerevan
> Canakkale SBiovsc Ankara ) ; ~
3 L] E5k150hll . o —E—'—“:Cun T, Horasan
Y :-7 e Balikesir Srvgﬁl.— BTC 1.2 mb/d Erzurum
% )ii\ilcgo = S Sorkisla
211 @ ‘e Kirsehir O 2 =
et Abone { Kayse BB S ono o SELMOBATMAN 16.kb/d  |lran
y e o Turgutly , \ Mdlatya’e 5 -
g Izmir Aksaroy ¢ s SRINOL o ——~a |l Batman
SRV, CEYHAN BATMAN - DO Dy arbakie
> ) < 9 \ KIRIKKALE 86 kb/d—
& \135 kb/d /" KIRKUK ;GEYHAN 182 1.4 mb/d
P 3 2 eMugla ™ / R : Mardin 7% >
-+ ‘% r Antalya o C ho -/
2 1, Lo 4 eyhan 77
@ . °$7g-?'/,. Y 4,/:—‘\\ Mersin . ]
-67 \‘\—\,,»r’\) e ¢
w wee  Crude oil pipeline @  Oil storage site by refinery \'\ e
o Iraq \\ /
_ll Refinery b Tanker terminal v

3 oD & wout proudie 10 e 2du of O WoveregnY over oy XrTTony. 0 Tie delmeaton of \ermotons! fromters ord bourdare s, 0nd 1o S name of any lertAony, cAy o ores

Figure 5-4: Location of Yumurtalik-Kirikkale pipeline infrastructure (green storage facility and green line inside red square).
(Source: Valeura Energy*®).

Further details of the hazards, vulnerability and exposure of the oil pipeline storage and pumping
facilities as well as the operational model developed within RiskAPP are provided in Annex A3.11.

5.5.1. Risk assessment findings

The information on hazards, vulnerability and exposure are combined using the RiskAPP model to
provide a measure of the damage and downtime each hazard scenario may cause at the pipeline
storage and pumping facilities at Ceyhan (Table 5-7). The estimated daily economic impact of
downtime of the pipeline (USD 11.6 m) is multiplied by the number of days of downtime under each
scenario to estimate the economic impact of downtime per scenario (Table 5-7, column labelled
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‘Economic impact’). These economic impacts are the multiplied by the ‘exceedance probability per
year’ to estimate the ‘economic risk’ per year for each scenario (Table 5-7, final column).

Table 5-7: Summary of the damage, downtime, economic impact and economic risk of each hazard scenario at the Ceyhan
storage and pumping facilities associated with the Yumurtalik-Kirikkale pipeline. (Source: Report authors).

Scenari | Hazard Intensity Unit Exceedance | Time Physical Damag | Downtime Economic Economic risk
o no. measure Probability period phenomena e% [days] impact per year
value per year* [million [million
usDJ¥ uUSDJ
Ground Slight —
0,
#1 Earthquake 0.171 g 1.39% Current shaking 5% 0 0 0.0
Ground Moder
#2 Earthquake 0.375 g 0.21% Current . ate - | 30 348 0.7
shaking
40%
Ground Extensi
#3 Earthquake 0.641 g 0.04% Current . ve - | 60 696 0.3
shaking
70%
Landslides
#a (earthquake None - - Current Debris 5% 20* (232)* -
induced)
#5 Flash flood 4 m - Current Water depth <10% 2% (23.2)* -
#6 Storm 81-120 km/h 1.00% Current Wind speed <5% 1* (11.6)* (0.1)*
#7 Storm 121-160 km/h 1.00% ;ggg/ Wind speed <10 % 10* (116)* (1.2)*
117-180
(F1 on .
#8 Tornadoes . km/h | 0.33% Current Wind speed <10% 1* (11.6)* 0.0
the Fujita
scale)
181-253
#9 Tornadoes (P2 ontm | 017% Current | Windspeed | 20% 10* (116)* (0.2)*
the Fujita
scale)
#10 Heatwaves 27 Celsius | 20.00% Current Air 0% 0 0 0.0
temperature
#11 Heatwaves | 35 Celsius | 20.00% 2030 Alr 5% 0 0 0.0
temperature
#12 Heatwaves 40 Celsius | 20.00% 2050 Air 10% 5* (58)* (11.6)*
temperature
#13 | Coastalflood | 6.1 m | 1.00% Current hMe?;ht Wave ! <10% | 10 (116)* (1.2)*
#14 | Coastalflood | 6.2 m | 1.00% 2030 hMe?;ht wave ! <1o% | 10* (116)* (1.2)*
#15 | Coastalflood | 6.3 m | 1.00% 2050 hMe?;ht Wave ! c10% | 10 (116)* (1.2)*
#16 | Coastalflood | 10 m | 1.00% 2050 hMe?;‘h R B C A (174)* (1.7)*
Landslides Oceurren
#17 (precipitation e - Low Current Debris 5% 20%* (232)* -
induced)
* As noted in Section 5.5.3, national legislation requires Turkish refineries to hold at least 20 days of product stocks. Therefore, events causing downtime
of 20 days or less should not lead to disruption to the refinery. Hence, economic impacts / risks for these events are shown in brackets.

5.5.2. Potential level of damage

5.5.2.1. Damage to the integrity of the asset

The Ceyhan storage/pumping facility associated with the Yumurtalik-Kirikkale pipeline is exposed to
earthquake, landslides, flash floods, storms, tornadoes, heatwaves and coastal flooding. Scenario #3,
leading to an estimated 70% damage to the asset is the most harmful of the possible events hitting
the Cl, though it has a low yearly occurrence probability, of 0.04% (2475 year return period).

* Assuming 1 year analysis period.
X Economic impacts for future time periods are undiscounted
Xi Economic risks for future time periods are undiscounted

40| Page




Tornadoes and coastal flooding in the 2050s are also important hazardous events, leading to
estimated damage of 15% to 20%.

5.5.2.1. Decrease in asset performance

Earthquake, as well as causing physical damage to the storage/pumping facilities, will also impact asset
performance, since the damage leads to reduced capacity of the asset. An earthquake hitting the
storage/pumping facilities can disrupt the pumps that inject the oil into the pipeline, and can cause
significant damage to the storage tanks, because of shaking of the structures. A coastal flood could
damage the pumping stations.

The damage to the asset causes interruption of its operations until repairs are made. Depending on
the level of damage experienced, the interruption could be as long as 60 days.

5.5.2.2. Duration of disruption

The #3 scenario, very rare earthquake with 2475 years of return time (0.04% annual exceedance
probability), has the worst consequence in terms of duration of the effects, with an estimated 60 days.
This is followed by the #2 scenario earthquake with annual exceedance probability of 0.21% and an
estimated downtime of 30 days. Landslide (either precipitation induced or earthquake induced) is
estimated to lead to disruption lasting 20 days.

5.5.3. High level economic impact

The highest economic risk, at USD 0.7 m per year is associated with the rare earthquake (#2 scenario),
with 0.21% yearly exceedance probability.

As a member of the International Energy Agency (IEA), Turkey is responsible for building a stock of oil,
equivalent to its 90-day net imports. As a requirement of national legislation, Turkey has an industry-
oriented oil stockholding system, imposing stockholding mandates on refineries, distributors and
eligible consumers. Under the relevant acts, refineries and fuel distribution companies are obliged to
hold at least 20 days of product stocks, based on the average daily sales of the previous year. This
means any failure that can be fixed within this time period should not trigger a huge crisis. Hence,
based on the risk assessment, only two of the earthquake scenarios (# 2 and # 3), which lead to
estimated downtime of 30 days and 60 days respectively, could lead to a loss of production at the
refinery.

5.5.4. Geographical extent of the impact

Long term (more than 20 days) disruption to the flow of crude oil along the Yumurtalik-Kirikkale
pipeline could affect operations at Kirikkale refinery, which in turn partially serves the demands for
refined fuels of end users in Ankara, Central Anatolia, Eastern Mediterranean and Eastern Black Sea
regions.

5.5.5. Cascading impacts

In 2015, Kirikkale Refinery reached full capacity, and processed 4.2 million tons of crude oil. The
refinery’s capacity utilization rate stood at 87.1%. Its main products are LPG, gasoline, jet fuel,
kerosene, diesel, fuel oil and bitumen. Approximately 4.1 million tons of petroleum products were
produced in 2015; together with refinery transfers, 4.0 million tons of products were sold during the
year. The refinery has Turkey’s largest road tanker filling capacity. Disruption to crude oil reaching the
refinery which consequently affects refinery production could then have a cascading impact on the
transportation sector (due to loss of diesel production) and, to a lesser extent, aviation (dependent
on jet fuel production).

41 |Page



5.6. Mersin International Port

Mersin International Port (MIP) is one of the leading ports in Turkey and in the East Mediterranean
region. The port has a total berths length of 3370 m, so it can simultaneously handle 8-9 vessels
(vessels with length of 400 m). Mersin International Port (MIP) enjoys a favourable environment which
possesses all the resources required for successful logistics functions: the port benefits from
availability of a free trade zone, railway transportation infrastructure, a strong truck fleet in the region,
and Adana Sakirpasa Airport at 69 km distance.

Further details of the hazards, vulnerability and exposure of the port as well as the operational model
developed within RiskAPP are provided in Annex A3.12.

5.6.1. Risk assessment findings

The information on hazards, vulnerability and exposure are combined using the RiskAPP model to
provide a measure of the damage and downtime each hazard scenario may cause at the MIP (Table
5-8). The estimated daily economic impact of downtime (USD 21m) is multiplied by the number of
days of downtime under each scenario to estimate the economic impact of downtime per scenario
(Table 5-8, column labelled ‘Economic impact’). These economic impacts are the multiplied by the
‘exceedance probability per year’ to estimate the ‘economic risk’ per year for each scenario (Table
5-8, final column).

Table 5-8: Summary of the damage, downtime, economic impact and economic risk of each hazard scenario at Mersin
International Port MIP. (Source: Report authors).

Scenari | Hazard Intensity Unit Exceedance | Time Physical Damage % Downti . Economic
L . Economic .
o no. measure Probability period phenomena me . risk per
value per year*i [days] impact (Ellp year
loss) [million [million
uUsD] USD]™
#1 Storm 81-120 km/h 1.00% current | Wind speed 10 1 21 0.21
#2 Storm 121-160 km/h 1.00% 2030s Wind speed 15 15 315 3.15
#3 Tornado (1F117)_180 km/h 0.33% current | Wind speed 10 1 21 0.07
#4 Tornado (1F821)-253 km/h 0.17% current | Wind speed 50 30 630 1.07
#5 Coastal 6.1 m 1.00% current | Max - wave | g, 60 1260 12.60
Flood height
#6 Coastal 6.2 m 1.00% 2030s | Max - wave | g, 60 1260 12.60
Flood height
Coastal Max wave
#7 6.3 m 1.00% 2050s . 50 60 1260 12.60
Flood height
#8 Coastal 10.0 m 1.00% 20s0s | Max - wave | g, 60 1260 12.60
Flood height
Flood .
#9 (Flash) - cm - current | Water depth - 15 -
#10 Heat 32 °c | 20.00% current | AT 0 0 0 0
wave temperature
Heat Air
#11 41 °C 20.00% 2030s 0 0 0 0
wave temperature
#12 Heat 54 °c | 20.00% 20s0s | AT 10 2 42 8.40
wave temperature
#13 Earthquak | 0.060 g 2.33% current | 63k ground | 0 0 0
e (D-soil) acceleration
414 Earthquak 0.085. g 1.39% current Peak grf)und 5 0 0 0
e (D-soil) acceleration
#15 Earthquak 0'218. g 0.21% current Peak grf)und 5 0 0 0
e (D-soil) acceleration

Xl Assuming 1 year analysis period.

v Economic impacts for future time periods are undiscounted

* Economic risks for future time periods are undiscounted

" There is insufficient information to define the risk associated with this scenario
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Scenari | Hazard Intensity Unit Exceedance | Time Physical Damage % Downti . Economic
- . Economic .
o no. measure Probability period phenomena me . risk per
value er yearXi [days] impact (bt ear
pery 4 loss) [million \[/million
UsD] USD]™
#16 Earthquak | 0.350 g 0.04% current | Pe3k ground |4 5 105 0.04
e (D-soil) acceleration

5.6.2. Potential level of damage

5.6.2.1. Damage to the integrity of the asset

The MIP is exposed to storm, tornado, coastal flood, heat wave and earthquake. Among all the
hazardous events that can affect the MIP, coastal flood is the most damaging one. A coastal flood
with a 1.00% yearly likelihood (i.e. a return period of 100 years) is estimated to lead to damage to 50%
of the port (cranes, waterfront structures). Storms in the 2030s (scenario # 2) are estimated by the Cl
experts to lead to asset damage of 15% of the port.

5.6.2.2. Decrease in asset performance

The most significant decreases in performance for Mersin International Port are associated with
scenarios #5 to #8 whereby coastal flooding might lead to the port becoming inaccessible, with sea
vessels and land-based transport (trucks) unable to enter the port. In addition, coastal flooding can
prevent the rubber gantry cranes from operating, stopping operations related to container
movements. Flooding can also affect storage areas, depending on their design and can also lead to
wetting of the content of shipping containers stored at ground level.

Of the hazard scenarios analysed in the risk assessment, heat waves are the most likely hazardous
event that can affect MIP, with an estimated annual frequency of 20%. High temperatures / extended
heat waves can lead to changes in the performance (output) of the port, including downtime of cranes
or reduction of speed of cargo handling due to extreme heat. According to the Cl experts, under
current conditions, no loss of performance is expected. However, in the future, as climate change
intensifies, the impacts could become more severe, with a high-level estimate of 10% loss of
performance by the 2050s under extended heatwave conditions.

5.6.3. Duration of disruption

As shown in Table 5-8, under the scenarios investigated, the disruption (downtime) to MIP is estimated
to be in the range of zero to 60 days. The coastal flood scenarios #5 to #8 show the greatest downtime
- after a performance drop of 50%, the restoration process to recover back to 100% of port activities
takes an estimated 60 days. Under the scenarios investigated, wind storms and tornadoes hitting the
port are estimated to reduce performance for between 15 - 30 days, due to damage to cranes and
containers.

5.6.4. High level economic impact

The hazard that poses the greatest economic impact is coastal flood, with scenarios # 5, #6, #7, #8 in
Table 5-8, showing a potential GDP loss of USD 1260m with 60 days of disruption if the events occur.
Based on their 1.00% ‘exceedance probability per year’, the same scenarios have also the highest
estimated economic risk, of USD 12.6 m per year (undiscounted).

5.6.5. Geographical extent of the impact

Due to the strategic location of Cukurova region, MIP is the central node in a network of ports including
Iskenderun, Lattakia and Antalya, along with Beirut (Lebanon) and Limassol (Cyprus) which have the
strongest links and could be considered the dependent ports in the Mersin network. So, the
geographical extent of disruptive events at the port can be extensive, with cascading impacts within
Turkey’s port network and overseas.
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Disruption of services at Mersin International Port lasting for more than a few days would result in
delay or cancellation of liner services and corresponding shipments from/to Europe, Asia, USA and
Nordic countries. The top maritime destinations for exported goods from Cukurova region includes
Russia, Germany, Italy, Spain, France, Cyprus, China, Libya, Egypt, Sudan, and Morocco, with a total
value of USD 1.7 billion in 2015. Among these export items, grains and seeds, fresh produce, textile
products, chemicals, automotive parts and steel make up the 75% of the total export value. In
addition, the imported good supply chain, which was worth USD 2.3 billion in 2015, would be

disrupted.
5.6.6. Cascading impacts

In general terms, the cascading impacts arising from transport disruption can be identified by
considering three ‘layers’ of stakeholders, as shown in Figure 5-5. Hence, disruption of operations at
MIP can have impacts on the ‘logistics layer’, i.e. affecting the performance of other ports and carriers,
as noted above. Disruption at the port could also impact the producers and customers of goods
imported and exported via the port, as well as consolidators, i.e. the ‘supply chain transaction layer’
shown in Figure 5-5. Finally, the cascading impacts could also affect the ‘oversight layer’, namely

transportation authorities.
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Figure 5-5: Schematic showing the cascading impacts of transport disruption through supply chains. (Source: RAND
Corporation, 2005%).

5.7. Seyhan Viaduct across Seyhan River on E-90 European Highway

The Seyhan Viaduct is a two lane, 470 m long bridge over the Seyhan river in Adana, with a total height
of 18.50m. It serves the E-90 (O-50) European highway, connecting the region to Syria, Iraq and Iran.
It had a daily reported traffic of 36,232 vehicles in 2015. The E-90 is managed by the Ministry of

Transportation; General Directorate of Highways (Karayollari Genel Mudurlugu).

Further details of the hazards, vulnerability and exposure of the viaduct as well as the operational
model developed within RiskAPP are provided in Annex A3.13.
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5.7.1. Risk assessment findings

The information on hazards, vulnerability and exposure are combined using the RiskAPP model to
provide a measure of the damage and downtime each hazard scenario may cause to the Seyhan
viaduct (Table 5-9). The estimated daily economic impact of downtime (USD 5.1m) is multiplied by the
number of days of downtime under each scenario to estimate the economic impact of downtime per
scenario (Table 5-9, column labelled ‘Economic impact’). These economic impacts are the multiplied
by the ‘exceedance probability per year’ to estimate the ‘economic risk’ per year for each scenario
(Table 5-9, final column).

Table 5-9: Summary of the damage, downtime, economic impact and economic risk of each hazard scenario at Seyhan
Viaduct on E-90 European Highway. (Source: Report authors).

Scenario | Hazard Intensity | Unit Exceedanc | Time Physical Damage (% | Downtime Economic | Economic
no. measure e period phenomen or category) [days] impact risk  per
value Probability a (GDP year
per year®i loss) [million
[million usD]
USD]
#1 Flood 0.0 cm 4.00% Current | Water 0% 0 0 0.00
depth
#2 Flood 32 cm 1.00% Current | Water 0% 0 0 0.00
depth
#3 Flood 217 cm 0.20% Current | Water 25% 7 35.7 0.07
depth
#a Earthquake 0.09 g 2.33% Current | Peak 0% 0 0 0.00
ground acc
#5 Earthquake 0.13 g 1.39% Current | Peak Cosmetic 15 76.5 1.06
ground acc repairs,
asset is
serviceable
#6 Earthquake 0.31 g 0.21% Current | Peak Cosmetic 15 76.5 0.16
ground acc repairs,
asset is
serviceable
#7 Earthquake 0.46 g 0.04% Current | Peak Cosmetic 15 76.5 0.03
ground acc repairs,
asset is
serviceable
#8 Landslide Occurre - Low Current | Debris Very high 30 153 Not
(precipitatio nce knownii
n induced)
#9 Landslide Occurre - Low Current | Debris Very high 30 153 Not
(earthquake nce known
induced)

5.7.2. Potential level of damage

5.7.2.1. Damage to the integrity of the asset

The Seyhan Viaduct is exposed to earthquake, landslides and, to a lesser extent, flood hazards. The
viaduct is correctly designed against seismic actions, and earthquakes with very high damage potential
will not require the viaduct / bridge to be rebuilt; only cosmetic repairs will be needed. Landslides are
reported to have a low frequency (with an index of 1 out of 5 on a global frequency scale), but a
landslide can cause very high damage, and the resulting debris can also make the viaduct / bridge
inaccessible. Flooding of the viaduct could potentially cause damage to the abutments and washing
out the filling.

xi Assuming 1 year analysis period.
xii The economic risk cannot be calculated as the exceedance probability is not known for this hazard
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5.7.2.2. Decrease in asset performance

For a viaduct / bridge, asset performance is directly connected to its integrity (as described above),
because the operation of a bridge relies on its integrity. Since most of the hazards will impact the
integrity of the bridge, due to strict regulations, the bridge could not be used again before it had been
restored. A decrease in asset performance without physical damage is an unrealistic scenario.

5.7.3. Duration of disruption

The longest disruption to Seyhan Viaduct is expected to be triggered by landslides, with an estimated
30 days of disrupted operations. Disruption due to earthquakes is estimated at 15 days. Severe floods
might trigger 7 days of disruption, mainly because of the debris transported by them.

5.7.4. High level economic impact

The hazards that pose the greatest economic threat are landslides and earthquakes, showing potential
GDP losses of USD 153m and USD 73.5m respectively, if these events were to occur. As the exceedance
probability for landslide occurrence is not quantified, the economic risk associated with this hazard
cannot be calculated. However, for lower intensity (0.13g), less rare, earthquakes (scenario # 5), the
economic risk is USD 1m per year.

5.7.5. Geographical extent of the impact

Any damage to the viaduct / bridge will have a significant impact on the traffic in downtown Adana.
Since the viaduct / bridge is located on European road E-90 and the Adana-Sanliurfa highway, all
transportation through Mersin Industrial Zone, Adana Sakirpasa Airport, and onwards to Iskenderun,
Gaziantep and Syria, Irag will be rerouted. If only isolated damage to the viaduct / bridge is considered,
there will be alternative transportation routes and traffic will be diverted with some delays. However,
if there are multiple damages at different parts of the road network, alternative routes might be very
costly. In either case, Cukurova region will be significantly affected by any (short and long term)
disruption of the viaduct / bridge operations. Due to the existence of multiple alternative routes, the
impacts would only be felt regionally. It is not expected that there would be a significant impact at the
national or transnational level.

5.7.6. Cascading impacts

Disruption of a viaduct / bridge on a major highway results in a broken link in the supply chain network.
Since the links or arcs on the network constitute paths between origin and destination, broken links
and resulting freight delays may have impact on activities at the origin and destination. The increase
in freight transportation costs will impact the profitability and consequently competitiveness of the
industries that are dependent on the road transportation. Not only the logistics sector, but all supply
chains having operations in this region (major supply chains include Hugo Boss and Bossa in textiles;
TemSA in automobile, etc), will feel the impact of a viaduct / bridge interruption as increased costs,
reduced customer service levels and a potential ‘bullwhip’ effect at the other end of the supply chain.

Another dimension of the cascading impact relates to employment: Lost labour hours (due to traffic
delays) would be a local or regional impact. Finally, with reference to Figure 5-5 in Section 5.6.6, any
disruption of viaduct / bridge operations will have impact on the ‘logistics layer’ (i.e. affecting the
performance of other carriers and ports), the ‘supply chain transaction layer’ (suppliers, retailers,
customers etc), and the ‘oversight layer’ (transportation authorities).

5.8. Risk assessment summary & conclusions

This Section provides the findings of the high-level risk assessment of critical infrastructure in
Cukurova Region. As already noted, the assessment has been based on publicly-available information
about the critical infrastructure, and on current and future natural hazards. This information has been
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complemented with analysis by team members with expertise in the energy and transport & logistics
sectors, and expertise related to geological and climate-related hazards. It is clear that more detailed
information, particularly about the design of components of the critical infrastructure facilities and
their economic importance, would enable a more thorough risk assessment to be performed.

5.8.1. Risk for individual assets

The results of the risk assessment using RiskAPP can be visualised using ‘bubble plots’ in order to
identify the risks of greatest concern (both currently and potentially in the future). For example, Figure
5-6 summarises the estimated level of economic risk associated with a range of hazards at Sanibey
Yedigdze Hydropower Plant. The horizontal axis provides a scale of “probability of occurrence” within
the lifetime of the asset (assumed here to be 100 years). The vertical axis shows the cumulative
damage associated with each hazardous event over the same period. Here, it can be seen that flooding
and severe heatwaves (which are becoming more frequent and more severe due to climate change)
may accumulatively create the most significant economic risks (see Table 5-4 in Section 5.3.1).
Similarly, coastal flooding has the most significant impact for Mersin International Port (MIP) (Figure
5-7) due to the relatively high level of damage and downtime such an event could cause (see Table
5-8). Heatwaves represent the second most important risk at the port. For the sake of the following
analyses, the lifespan of the asset is considered to be 100 years, which is typical for critical
infrastructure.
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Figure 5-6: Economic risk at Sanibey Yedigoze Hydropower Plant for each hazard scenario. The scale on the y-axis refers

to the cumulative GDP damage over the lifespan of the asset (assumed as 100 years) in USD millions. The size of the
circle and the number represents the annual average expected economic risk in USD millions. (Source: Report authors).
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Figure 5-7: Economic risk at Mersin International Port for each hazard scenario. The scale on the y-axis refers to the
cumulative GDP damage over the lifespan of the asset (assumed as 100 years) in USD millions. The size of the circle and
the number represents the annual average expected economic risk in USD millions. (Source: Report authors).

5.8.2. Risks for multiple assets

The most important outcome of the risk assessment is the ability to visualise and assess risks across
Cl assets and hazards. Such information is vitally important for focussing resources and efforts to
tackling the most pressing issues.

5.8.2.1. Risk summary across assets

Figure 5-8 shows the multiple dimensions of the risks facing Cl in Cukurova. The horizontal axis shows
the geographic extent of the impact and the vertical axis is the disruption time in days. The 3™
dimension is the size of the ‘bubble’ which is the economic risk. The same data are provided in Table

5-10.

The following overall conclusions can be drawn:

The hazardous events estimated to cause the greatest economic risk are coastal floods today
and in the 2050s. Coastal floods are the most important hazardous events (in terms of
economic risk) for isken Sugdzii Thermal Power Plant and Mersin International Port.
Heatwave in the 2050s emerges as the second most important hazardous event overall in
terms of economic risk. It is the second most important hazard for isken Sugdzii Thermal
Power Plant, Mersin International Port and Sanibey Yedigdze HPP.

While earthquakes garner a lot of attention, they appear to pose lower economic risk than
climate hazards, due to their relatively lower probability of occurrence and because critical
infrastructure is designed to withstand them.

The critical infrastructures facing the highest economic risks are isken Sugézii Thermal Power
Plant and Mersin International Port. This reflects the economic importance of these assets, as
well as their higher hazard exposure.

Risks to the essential services provided by several of the assets are mitigated to some extent
by the availability of alternative assets which can substitute for the service in the event that
it is disrupted:

o For Sanibey Yedigdze Hydropower Plant and isken Sugdzii Thermal Power Plant,
substitution of power production by other facilities is possible or likely, due to the
highly centralized power network in Turkey.

o Inthe event of damage to the Seyhan Viaduct on the E-90, traffic can be re-routed,
though with some delays and additional costs.
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Disruption time [days]

A useful risk management measure has been identified for Kirikkale refinery, in the event of
disruption to oil supplies via Yumurtalik-Kirikkale Qil Pipeline: The refinery is required by
legislation to have storage facilities capable of withstanding at least 20 days of disruption.
This storage capacity allows it to cope with all but the most severe hazard scenarios.

There is a broad spectrum in terms of the geographical extent and cascading impacts of
disruption across the Cl assets:

o Atone end of the scale, disruption to Sanibey Yedigéze Hydropower Plant would
only be felt locally, as the service it provides can be easily replaced, due to its
relatively small size compared to the size of the grid-connected power plant.

o At the other end, disruption at Mersin International Port could have transnational
impacts, owing to its importance in the global supply chain. The cascading impacts
would be felt by other ports and carriers, as well as by producers and customers of
goods imported and exported via the port.

Legend:

HPP: Sanibey Yedigoze Hydropower Plant

TPP: Isken Sugdzii Thermal Power Plant The size of the circle & the number

E90: Seyhan Viaduct on E90 reflects the annual average expected

Port: Mersin Port GDP loss (USD millions).

PIP: Yumurtalik-Kirikkale pipeline

CF: Coastal Flooding 25y: 25 years return time

EQ: Earthquake 72y: 72 years return time

FL: Flooding 500y: 500 years return time

Port - CF - 2050s: 12.6
100 HW: Heat wave 2500y: 2500 years return time PIP-EQ-2500y: 0.3 .
2050s: 2050s scenario ’4 '
PIP - EQ - 500y: 0.7
@ E90- EQ- 72y:1.06 TPP - CF - 2050s: 12.6
10 2 HPP-FL-500y:1.7

ESO - FL - 2050s: 0.07
HPP - HW - 2050s: 0.6 TPP-HW - 2050s: 8.4

Port - HW - 2050s: 8.4

local regional national transhational
Geographicimpact

Figure 5-8: Multi-dimensions of risk facing the critical infrastructures. (Source: Report authors).
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Table 5-10: Summary of risk assessment findings — top two economic risks per Cl. (Source: Report authors).

Cl Hazard Intensity Unit Exceedance Probability | Time period Downtime Economic risk per year [million Geographical extent
measure value per year<ii [days] USD]Xix

Sanibey Yedigbze | Flood 164 cm 4.00% current 7 1.72 Local

HPP

Sanibey Yedigbze | Heat wave 40 °C 20.00% 2050s 5 at 90% output* 0.6 Local

HPP

isken Sugdzii TPP | Coastal flood 10 m 1.00% 2050s 15 12.6 National

isken Sugézii TPP Heat wave 40 °C 20.00% 2050s 5 at 90% output* 8.4 National

Yumurtalik- Earthquake 0.375 g 0.21% Current 30 0.7 National

Kirikkale pipeline

Yumurtalik- Earthquake 0.641 g 0.04% Current 60 0.3 National

Kirikkale pipeline

Mersin Coastal Flood | 10.0 m 1.00% 2050s 60 12.6 Transnational

International Port

Mersin Heat wave 54 °C 20.00% 2050s 2 8.4 Transnational

International Port

Seyhan Viaduct Earthquake 0.13 g 1.39% Current 15 1.06 Regional

on E-90 European

Highway

Seyhan Viaduct Earthquake 0.31 g 0.21% Current 15 0.16 Regional

on E-90 European

Highway

* Qutput is reduced by an estimated 10% over this period; not complete shut-down of plant

Wil Assuming 1 year analysis period.
*ix Economic risks for future time periods are undiscounted
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5.8.2.2. Risk summary by hazard type or event

It is also possible to visualise the risks posed by hazard type or event for multiple assets across the
region. This allows the total economic impact to be calculated for the region, if for example a specific
coastal flood or heatwave event occurs. Not all scenarios can be regarded as a single event in this way.
A coastal flood or heatwave is likely to affect multiple assets during the same event, whilst the impact
of a tornado would be more localised. For hazards that affect a geographically wide area, it makes
sense to sum all the consequences of a single event to give a total for the region.

Figure 5-9 shows the risk of losses and disruption time for a coastal flooding event affecting Mersin
International Port and isken Sugézii TPP. If a 1:100 year event (based on current hazard levels) were
to strike the coast of Cukurova, the total impact for both assets could be 2.1 billion USD. In the future
(by 2050s) a more extreme event could total 2.5 billion USD.

Figure 5-10 represents the consequences of a typical heatwave expected by the 2050s on Sanibey
Yedigdze HPP, isken Sugdzii TPP and Mersin International Port. The total loss, in this 2050s scenario,
would be 87 million USD. isken Sugdzii TPP and Mersin International Port are the assets most exposed
to heatwave due to their contributions to GDP.

Figure 5-11 and Figure 5-12 summarise the impacts of tornado and earthquake scenarios respectively.
Because earthquakes and tornadoes do not usually affect wide areas, it does not make sense to sum
all the consequences of a single event to give a total for the region.

COASTAL FLOOD
1400 Mersin Port - current
isken Sugdzii - 2050s (extreme)
1200
o 1000
wv
3 H [P
E 200 Isken Sugdzii - current
=1
-4
E 600
o
S 400
200
0
0 10 20 30 40 50 60 70
Disruption time [days]

Figure 5-9: Coastal flood scenarios (current and future, 2050s) losses and risk summary (the size of the bubble represents
the risk, multiplying the loss of GDP by the frequency of the event, i.e. rarer events have smaller bubble size even with a
large impact on GDP). (Source: Report authors).
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HEATWAVE
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Figure 5-10: Heatwave scenario losses and risk summary (the size of the bubble represents the risk, multiplying the loss
of GDP by the frequency of the event, i.e. rarer events have smaller bubble size even with a large impact on GDP).
(Source: Report authors).
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Figure 5-11: Tornado scenarios (305 yr and 590 yr return periods) losses and risk summary (the size of the bubble
represents the risk, multiplying the loss of GDP by the frequency of the event, i.e. rarer events have smaller bubble size
even with a large impact on GDP). (Source: Report authors).
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EARTHQUAKE
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Figure 5-12: Earthquake scenarios (475 yr and 2500 yr return periods) losses and risk summary (the size of the bubble
represents the risk, multiplying the loss of GDP by the frequency of the event, i.e. rarer events have smaller bubble size
even with a large impact on GDP). (Source: Report authors).

5.8.3. Areas for future research and advancement of the risk assessment

This analysis represents a first iteration attempt to develop a replicable, high level risk assessment
methodology in the Cukurova region. In future, there are a number of areas where the methodology
and/or data behind the assessment could be advanced, for example:

1. More in-depth and complex functional models can be developed in RiskAPP®©. In this instance,
asset operators could facilitate in-situ assessments of the vulnerability of individual asset
components, e.g. TPP turbine, inflow channel, outflows, conveyor belts, transformers and
switches.

2. Further research on infrastructure design parameters and how these may evolve over time.

3. Greater understanding of levels of damage and downtime of specific Cl asset components
associated with hazard events.

4. A more comprehensive set of hazard scenarios can be used, representing specific
infrastructure design parameters.

5. Additional stakeholder meetings for further detail on existing adaptive capacity, culture of risk
and awareness on climate change (see Section 6.4).

6. Asset level studies to provide component level risk management recommendations.

7. A greater focus on the interaction of impacts between and beyond individual Cl assets.
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6. Current approaches to Critical Infrastructure planning & management

6.1. Introduction

Summary of key points

e With Turkey ranking ninth in the world in terms of earthquake-related casualties and fifth
with regard to the total number of people affected, a coordinated approach to natural
hazard management is crucial.

e The Republic of Turkey is a unitary state and has highly centralized political, governance
and administrative structures. National planning objectives cascade down to the regional
level through Regional Development Agencies (such as CKA) via their regional plans.

e RDAs can also drive a bottom-up approach for risk management requirements from the
regional scale up towards the national scale via the Ministry of the Interior and the Ministry
of Development.

e Within this context, integration of natural hazard risk assessment and resilience in national
and regional planning processes which influence Cl can help to ensure resilience of such
infrastructure.

e The physical (spatial) planning system in Turkey has the objective to “ensure guidance in
terms of determining investment locations”. As such, physical plans can offer an effective
tool for better integration of risks posed by natural hazards at various levels of planning.

e There is little evidence that climate risks are being explicitly considered in the development
of critical infrastructure projects. Despite Turkey having a national climate change
adaptation plan and strategy in Turkey, there is no requirement for infrastructure operators
to assess climate change risks and implement adaptation action plans.

e A resilience requirement at the Project Development stage for new infrastructure
investments would filter through to later project stages, effectively working the issue up
the decision chain to project approval where national governing / regulatory bodies are
heavily involved.

e For infrastructure investments in Turkey, risk assessments are included in Environmental
Impact Assessment and Feasibility Studies. But despite meteorological and seismic hazards
being considered in detail, risks from a changing climate are usually not addressed.

One of the main objectives of the CIRA is to highlight how the regional planning process can be
improved, to guide CKA on ways to better integrate resilience. In order to develop effective
recommendations, research and analysis has been conducted to:

e evaluate how decisions on development of critical infrastructures are made;

e identify ways to reach decision makers responsible for critical infrastructure;

e identify ways to influence decision-makers on improved risk management / resilience for
climate and geological hazards.

The CIRA analyzed the decision-making processes used for infrastructure investment planning. This
analysis involved review of public strategy and planning documents, and semi-structured interviews
with selected members of the CIRA Advisory and Technical Committees. The analysis identified the
steps and actors in the decision-making process, and types of tools/studies which are used to support
the decision-making process (e.g. feasibility studies, environmental and social impact assessments).
The decision-making processes are summarized in diagrams, and commonalities and differences
between them are described. To further illuminate this, a SWOT* analysis was conducted, focusing on

* SWOT stands for Strengths, Weaknesses, Opportunities and Threats analysis
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the region’s current ability to achieve resilient energy and transport sectors. The SWOT was carried
out by groups of participants (55 individuals) at the 1°* CIRA risk assessment workshop, held in Adana,
Turkey, in January 2017.

This Section presents the findings of this research and analysis, with the aim of supporting CKA in
identifying ‘hooks’ in the decision-making processes and their supporting studies which provide entry
points for risk assessment and management of geological and climate-related hazards. Figure 6-1
presents a conceptual overview of the framework and approach applied to the review and analysis,
and comprises of three sections:

e Section 6.2 focuses on national planning and regional planning in Turkey.

e Section 6.3 focuses on the links between planning and critical infrastructure investment in the
framework of the energy and transport / logistics sectors.

e Section 6.4 focuses on the results of a SWOT and Adaptive Capacity assessment of
organizations within the region, undertaken with stakeholders during the 1t CIRA risk
assessment workshop (January 2017).

Additional materials are provided in Annex A4, which help to provide context specific to Cukurova
Region to the discussion and findings.

6.2. Planning and risk assessment interactions in Turkey
6.2.1. Introduction

In order to assist CKA to improve the integration of resilience in the regional planning process, it is
important to understand how planning works at the national and regional levels in Turkey, and how
planning and risk assessment interact when it comes to making critical infrastructure investment
decisions.

6.2.2. Development planning at the national (central) level in Turkey

The Republic of Turkey is a unitary state and a highly centralized country in relation to political,
governance and administrative structures. Planning at the national level was formerly carried out by
a central government institution, the State Planning Organization (founded in 1960) which was
reorganized as the Ministry of Development (MoD) in June 2011 by Decree Law No. 641. The MoD
plans and guides Turkey’s development process through a macro approach and focuses on the
coordination of policies and strategy development. With a vision of designing and leading the process
of Turkish development in a holistic way, MoD focuses on coordination of strategic planning at all
levels in collaboration with line ministries, affiliate institutions and higher councils (see Figure 6-2).
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CLAIM: Cukurova region is rapidly emerging; energy & logistics sectors becoming more important sectors for the
regions’ development. The resilience of existing and planned critical infrastructures is a key issue. The Planning
Authority is looking for ways to better integrate resilience in the regional planning process.

1) How does planning and risk assessment interact particularly in the process of «information to decision»?
2) What exactly are the bottlenecks & entry points for resilience in this sense?
3) What suggestions can be made to make critical infrastructure investments in these sectors more resilient?

Section 6.2 Background: Planning & Risk Assessment Interactions in TR

National How they link to
each other

How planning works

Regional Map:

Actors

Roles . Information
Links
How RA works M
Regional

‘ Interview inputs

m Regional Planning and Critical Infrastructure Investment
Case Study (public owned infrastructure)

How planning & RA
interact in energy &
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Analyze + Compare & similarities & differences
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SWOT Analysis and Adaptive Capacity

What is level of adaptive
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resilient energy and izations?
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Figure 6-1: Conceptual framework of the analysis presented in this section. (Source: Report authors).
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Figure 6-2: Landscape of strategic development planning at national level in Turkey (Source: Report authors)

The MoD:

= advises the government in determining Turkey’s economic, social and cultural development
policies;

= carries out studies aimed at guiding the public and private sectors to bring about new
approaches in economic, social and cultural areas;

= prepares Turkey’s main policy documents (including plans, programs and strategy documents)
for the development process utilizing a holistic and strategic approach and pursuing
participatory approaches;

= increases effectiveness of the implementation of main strategy and policy documents,
particularly development plans and annual programs;

= administers the public investment process in line with development plans, annual programs
and strategy documents of the country;

= provides for efficient and effective use of public resources allocated for public investments;

= develops policies and strategies to reform and improve the structure and functioning of public
organizations as necessary for Turkey’s economic and social development process;

= develops policies and strategies regarding regional development, to increase the level of
institutionalization of local authorities; and

= guides and coordinates implementation of regional policies.

The timeline of the main characteristics and developments (see Table 6-1) which shaped the evolution
of Turkey’s development planning process (see Figure 6-3) show that a highly centralized planning
process is under transformation particularly since the middle of last century. It is interesting to note
that together with external factors (such as liberalization, globalization, and the EU accession process),
over time Turkey has increasingly put more emphasis on strategic planning and regional development.
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Table 6-1: Timeline of the main characteristics which have influenced Turkey's development planning process (Source:
Report authors; adapted from Erkut and Sezgin, in Remier et al, 20145%)

Periods Main characteristics and developments

1923 - 1945 Nation state building period; developing a national economy

1945 — 1960 Starting from WWII up to the planned development period; mechanization in
agriculture by Marshall aid

1960 — 1980 Planned development period; five-year development plans starting from 1963

1980 - 2000 Neoliberal economic principles and globalization; EU accession period

2000 - present Europeanization, public administration reform; devolution of powers; privatization

Establishment of Development Agencies
. The separation of different
e lremtr o s ot e
E for development unit Integration of
the local
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Figure 6-3: The process of institutionalization of the Regional Development Agencies in Turkey (Source: Turan, 201651).

As previously mentioned, the MoD is responsible for drafting a number of high level strategic planning
and policy documents which collectively provide clear directions for the country in all policy domains
(Figure 6-4). Here it is useful to note the main differences between development plans and programs
in Turkey. Development plans are the highest level planning tools which determine the framework of
macro-economic, social and environmental development objectives of the country. Development
plans provide direction to policies/strategies. In turn, policies give direction to plans and programs
which are more specific in terms of targets, outcomes, and means of reaching them.

It is also important to note that national development plans are “guides” for public and private
investments in Turkey. These guiding documents provide clear direction particularly for public
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investment decisions and operate at different timescales. They also provide strategic direction and
incentives for public-private and private sector investments. Higher level, long-term policy documents
are reflected into investment programs through medium and short term plans, programs and reports.
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Figure 6-4: Guiding documents on national planning and investment decision making in Turkey (except spatial plans)
(Source:Report Authors)

Among these documents, the 2023 Long-term Development Strategy is at the highest level. The
Strategy states the ultimate development target for Turkey to become one of the top ten economies
in the world by 2023, the centennial of the Republic of Turkey. The document presents a number of
objectives: by 2023, Turkey is to receive a larger share of the world output; quality of life is to be
improved; Turkey is to have influence in decisions at the regional and global level and to make
significant contributions to world science and civilization. Quantitative targets are also included, such
as achieving a Gross Domestic Product (GDP) of 2 trillion USD; per capita income of 25,000 USD;
exports of 500 billion USD; single digit inflation and interest rates; an unemployment rate of 5% and
research & design (R&D) expenditure of 3% of GDP.

The MoD prepares multi-year Development Plans that are in line with the Long-term Development
Strategy. In principle, these development plans are prepared with a participatory approach and with
sectoral focus. Special Expertise Committees (SECs) are formed to provide economic, social and
environmental perspectives and policy inputs. To date, the MoD has coordinated and drafted ten
development plans, and the process for the eleventh starts in early 2017.

The latest development plan, the 10" Development Plan, was adopted by the Grand National
Assembly of Turkey (TBMM) on July 2, 2013. The variety of SECs (66 in total) and participation of non-
state actors (more than 3000 NGO, private sector, and academia representatives) emphasizes the
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efforts in making the planning process participatory and inclusive. The Plan placed the sustainable
development concept at its core and outlined four main thematic areas, namely:

= Qualified people, strong society: human centered development,

= |nnovative production, stable high growth: structural transformation in production and
prosperity,

= Livable places, sustainable environment: sustainable urbanization & ruralization; reducing
regional disparities,

= |nternational cooperation for development: priorities and policies of Turkey’s bilateral,
regional, and multilateral relations.

In addition to these areas, the Plan also consists of 25 Transformation Programs that are designed in
line with the 2023 Long-term Development Strategy. Overall aims are to reduce structural barriers
impeding development, to contribute to the structural transformation process, and to enable
coordination amongst state institutions. Some of the transformation programs that are related with
the energy and transport / logistics sectors as well as investment planning processes are as follows:

= Transformation Program from Transportation to Logistics,
=  Program for Reduction of Import Dependency,

= Domestic Resource Based Energy Production Program, and
= Energy Efficiency Improvement Program.

A relatively new policy document is the Medium-Term Program (OVP) which provides a more
concrete roadmap for the country to steer public policies and resource allocation. The foundation of
the OVP is laid down in Law No. 5018 within the framework of public financial management reforms.
The OVP is prepared for 3 year terms and is revised every year depending on the outcomes of annual
monitoring results of its implementation or any other urgent sudden onset development requirement.

Another high-level policy and planning document at the national level is the Annual Program (AP).
The AP is prepared in line with specific objectives and policies put forward by the Development Plans.
The AP must be approved by the High Planning Council and the Council of Ministers.

In addition to the APs, Investment Programs (IP) are prepared, outlining allocations for public
investments by sectors and central government institutions, state economic enterprises, institutions
with revolving funds, social security institutions, the Provincial Bank (il Bank), and institutions within
the scope of privatization. These investment programs consider regional priorities. The public
investment programs are prepared in accordance with Central Government Budget Law and upon
decision of the Council of Ministers; it is published in the Official Gazette within 15 days from the date
of entry into force of the Budget Law. Once published, these programs are clear roadmaps providing
the following information on all public investments:

= Annual appropriations allocated for projects listed by sectors and institutions,
=  Means of financing,

= Total amount of expenses in the previous years,

= Costs, locations, characteristics, and start/end dates of projects.

The MoD underlines that the Pre-Accession Economic Program should also be counted as a high-level
policy and planning document as it summarizes structural reforms with respect to economic and social
transformation of Turkey towards full membership of the European Union. Recalling that Turkey was
given candidate status for the European Union in 1999, the country prepares and delivers the Pre-
Accession Economic Program to the European Commission, in accordance with the EU accession
criteria since 2001,

*i For more detailed information on plans and programs, please see Annex A4.1 for relevant links and resources.
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6.2.2.1. Disaster management

In relation to disaster management in Turkey, the Disaster and Emergency Management Presidency
(AFAD) plays a central role. As AFAD emphasizes, Turkey ranks ninth in the world in terms of
earthquake-related casualties and fifth with regard to the total number of people affected?.
According to AFAD, the number of laws adopted prior to the 1940s was somewhat limited, until Turkey
experienced catastrophic events such as the Erzincan earthquake in 1939. After that, Law no. 4623 on
Measures to be Taken Before and After Earthquakes was published on 18 July 1944 and studies
oriented to reduce losses from disasters in a practical sense started with this law in Turkey. Turkey’s
first Seismic Zones Map, Regulation on Building Codes for Seismic Zones, and Regulation on Buildings
to be Built in Disaster Zones were issued in 1945. Law no. 4373 on Protection against Floods and
Overflows was adopted on 14 January 1943. This identified, for the first time, measures to be taken
against floods before disasters took place, and introduced new principles for works to be undertaken
during disasters.

The Zoning Law of 1956 dealt with determination of disaster hazards when identifying settlement
areas along with the technical liability system and building inspection matters. Law of 1958 established
the Ministry of Development and Housing with the primary duties of taking necessary measures
before and after disasters, planning the regions, cities and villages of the country, solving the problem
of housing and settlement, and developing building materials and standards. Law no. 7269 on
Precaution and Aid Against Disasters Affecting Common Life, dated 15 May 1959, introduced the
concepts of disasters such as earthquake, flood, landslide, rock fall, avalanche, fire and storm. It also
covered measures to be taken for the protection of lives and property before a disaster in settlement
areas at risk, and laid the foundations of the General Directorate of Disaster Affairs. Law no. 7126 on
Civil Defense, which came into effect in 1959, regulated the rescue and first aid actions that should be
carried out during disasters, filling an important gap in this area and establishing the General
Directorate of Civil Defense under the Ministry of Interior. Another important arrangement in the area
of disaster management is the 1988 Regulation on Principles of Organizing and Planning Emergency
Aid for Disasters. It regulated the establishment and duties of aid organizations to ensure planning of
all state resources and forces before a disaster, and in case of a disaster, to ensure that state forces
reach the disaster scene as fast as possible and provide victims with effective emergency assistance.

After another catastrophic disaster, the Marmara Earthquake in 1999, the country’s disaster
management structure was completely transformed in order to bridge the gap in coordination and
capacity. The General Directorate of Emergency Management of Turkey was established in 2000, the
building inspection system was fully changed, and insurance coverage became mandatory. Law no.
5902 was adopted in 2009 to eliminate the problem of coordination between agencies involved in the
disaster management system. The Disaster and Emergency Management Presidency was also
established together with Provincial Disaster and Emergency Directorates at the local level in
provinces attached directly to the Governorates. The Law replaced the old crisis management
approach with a new approach that gave priority to risk management.

More recently, the AFAD 2013 - 2017 Strategic Plan strives to:

= Ensure cooperation between all relevant national and international agencies and
organizations for effective planning, management, support and coordination of necessary
activities in line with specified standards,

=  Promote disaster awareness and culture in the public by carrying out research, development
and education activities,

= Ensure that protective and preventive measures are taken within the framework of the
principle of the social state.

AFAD also envisages carrying out specific activities including:

6l|Page



= Risk Reduction Activities: “Determining the risks that may be caused by disaster hazards,
determining the vulnerabilities of assets exposed to these risks, and developing models to
eliminate or reduce the risk constitute the foundation of disaster risk management. All
activities that will identify potential risks, mitigate the outcomes of possible disasters and
prevent development of secondary hazards will be carried out within this scope.”

= Hazard and Risk Mapping: “It will be ensured that hazard and risk maps that will form the
basis for risk reduction activities and that will include multiple disaster hazards are prepared,
updated and used in local and national plans.”

= Maintaining Disaster Risk Reduction Platform: “The efficiency of the platform established for
the purpose of increasing disaster sensitivity in the public, ensuring continuity in risk reduction
works, ensuring conformity with plans, policies and programs at all levels of risk reduction and
contributing to monitoring and assessment of implementation, will be increased.”

= UDSEP-2023 (National Earthquake Strategy and Action Plan of Turkey): “Actions that will be
carried out by AFAD will be effectively incorporated into the program, works carried out by
other responsible organizations under UDSEP-2023 will be followed up, activities of UDSEP-
2023 Monitoring and Evaluation Committee will be organized and followed up, and UDSEP-
2023 will be promoted nationwide, ensuring that it is adopted by all segments of the society.”

It is important to note that AFAD closely cooperates with State Hydraulic Works (DSi), General
Directorate of Mineral Research and Exploration (MTA) and Turkish State Meteorological Service
(MGM) as providers of warning information / analysis regarding climate and seismic hazards.

The MTA Strategic Plan 2015 — 2019, Turkish State Meteorological Service Strategic Plan 2013 — 2017
and DSI Strategic Plan 2015 — 2019 have interlinkages with each other as well as with AFAD priorities
and objectives. An initial analysis of publicly available information and interviews reveal that there is
a certain amount of interactions and dialogue between the most relevant actors and policies at the
national level. Despite the lack of more detailed hazard assessments, such data are being prepared
and will be ready for use in the short-medium term.

6.2.2.2. Climate change policy

While the MoD is more active in coordinating higher level planning, the Ministry of Urbanization
coordinates climate change related policies in collaboration with other line ministries and a number
of stakeholders.

On the development planning side, the foundations of Turkey’s climate policies were laid with the 8t
Five-year Development Plan published in 2001 which included the Climate Change Special Expertise
Commission Report. As a result, follow-on national development plans (9" and 10" Development
Plans) include climate related objectives. From an institutional angle, it is noteworthy that the Climate
Change Coordination Board (CCCB) was also established (restructured in 2004 and 2013 and renamed
as the Coordination Board on Climate Change and Air Management). The board is coordinated by
MoEU and composed of all relevant ministries and a number of industry umbrella organization
representatives. Most of the main climate policy documents of Turkey at national level have been
published in the last decade. Among them, the most important ones are:

e National Climate Change Strategy (2010-2020),

e National Climate Change Action Plan (2011-2023),

e National Climate Change Adaptation Strategy and Action Plan (2011),

e National Legislation on Monitoring, Reporting and Verification (MRV) of Greenhouse Gas
(GHG) emissions (2012, revised in 2014).

Other relevant documents include the Sustainable Development Report (2012), Strategy on Energy
Efficiency (2012-2023), National Renewable Energy Action Plan (2013-2023) and National Smart
Transportation Systems Strategy Document (2014-2023). There are also other high level documents
which are presented to the United Nations Framework Convention on Climate Change (UNFCCC) such
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as the Intended Nationally Determined Contribution of Turkey which include updated climate
objectives at national level.

Climate change adaptation entered the planning stage with the adoption of the 9™ Five-year
Development Plan. A number of supporting plans and strategies feed Turkey’s adaptation strategy
such as the Action Plan to Combat Desertification, Biodiversity Strategy and Action Plan, Forestation
and Erosion Control Mobilization Action Plan and DG Forestry Strategic Plans. Relevant legislation
directly and indirectly related to climate change adaptation is provided in Annex A4.2. It is important
to note that separate branches were founded for climate change compliance, drought management
and flood management under the Ministry of Forestry and Water Affairs - General Directorate of
Water Management (GDWM) to determine the impact of climate change on water resources and to
carry out compliance planning for managing possible impacts on river basins. The main fields of activity
of these branches are to prepare sectoral compliance plans, drought management plans and flood
management plans in river basins. River basin management plans are prepared by the Basin
Management Branch and these plans consider suitable compliance measures and the impacts of
climate change on water resources. The Climatology Branch, which operates under the Research
Department of General Directorate of Meteorology (Ministry of Forestry and Water Affairs), also
conducts climate change studies®.

6.2.2.3. Summary of interactions between development, disaster and climate change policy
A summary of interactions between some key documents and actors is presented in Figure 6-5 where:

e Dashed line circles represent different policy domains (development, disaster, and climate)
where development policy comprises and guides disaster and climate domains;

e Coordinating actors are represented by colored circles as follows: green: MoD, red: MoEU
and dark blue: AFAD; and

e Smaller circles indicate prominent institutions generating and providing data, and their
strategic plans.

Core development documents provide the main objectives regarding disaster and climate domains
while sector- or theme-based documents interact or mention climate and disaster-related objectives.
In general, documents in the same domain explicitly refer to each other, and they implicitly mention
objectives related with the ones that fall within other domains. Annual programs and investment
programs do mention and budget for particular activities that are mentioned in disaster and climate
domains.

6.2.1. Regional development planning

As the MoD is striving for better regional development policy and planning, 26 Regional Development
Agencies (RDAs) were established in Turkey to work in coordination with the MoD (Annex A4.3). In
addition to the RDAs, Investment Support Offices (ISOs) were established in all 81 provinces of the
country. In July 2006, in order to promote and develop regional investment strategies, the Investment
Support and Promotion Agency of Turkey (ISPAT) was established. ISPAT promotes investment
opportunities in Turkey to the global business community and provides assistance to international
investors who intend to invest in Turkey.

A brief history of RDAs helps to better understand what specific roles they have had and how they
have formed in Turkey’s context. The EU’s regional policies have influenced all candidate countries
including Turkey, despite its highly centralized governance structure. Particularly after the candidacy
decision of the EU in 1999, reform process has accelerated and Turkey is aligning itself with the EU
acquis on regional policy through the pre-accession strategy (Figure 6-6).

The NUTS classification was introduced in Turkey as of 2002, and the Law on the Establishment,
Coordination and Duties of Development Agencies was legislated in 2006. Currently, in Turkey, there
are 81 Level 1, 26 Level 2 and 12 Level 3 NUTS regions.
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Figure 6-5: Interactions between development planning, climate change and disaster related policy actors and guides
(Source:Report authors)
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Figure 6-6: Milestones in Turkish Regional Policy: the EU Impact. (Source: Report authors; reconstructed from Sungur et
al, 2013%4).

Analyzing the development planning hierarchy in Turkey, it can be seen that in addition to the socio-
economic plans (such as 5-year development plans), physical (or spatial) plans also play a critical role
in the development planning and infrastructure investment process at the regional level (see Table

6-2).
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Table 6-2: Physical (spatial) development planning hierarchy in Turkey (Source: Report authors; adapted from Say and

Yiicel, 200653)
Planning type Frame - spatial scale Scope
Socio- National Development Plan ~ Written statements Macro-economic targets;
economic (5-year Dev. Plans) sectoral aims, objectives
plans and policies; social
development
Physical or Regional Plan Region — 1/500000, Superior physical plans or
spatial plans 1/100000 high-level physical plans
Master Plan Metropolitan — 1/50000
Environmental Plan Sub-region, province — Local physical plans or local
1/2000, 1/50000, 1/100000 development plans
Master Plan Urban —1/2000, 1/5000
Implementation Plan Urban — 1/1000
Tourism Development Plan  Sub-region — 1/1000,
1/5000 Special and thematic plans
Reclamation Development Urban — 1/5000
Plan
Rural Development Plan Rural - 1/1000
Physical (or spatial) planning is among the responsibilities of MoEU and local authorities (such as

municip

alities) rather than the MoD. Strategic planning principles require that these plans reflect

national and regional planning priorities and objectives.

In Turkey’s context, the Spatial Strategy Plan:

In 2014,
plans ca

Box 6-1

Aims to integrate national development policies and regional development strategies at the
spatial level,

Considers and evaluates the economic and social potentials, objectives and strategies of
regional plans with regard to transport networks and physical thresholds;

Determines spatial strategies that will make resources useful for the economy, protect and
develop natural, historical and cultural values, orient transport system and urban, social and
technical infrastructure;

Establish the relationship between spatial policies and strategies regarding sectors, that is
prepared by using schematic and graphic languages on maps with a scale of 1/250,000,
1/500,000 or higher covering the country and where necessary in regions, with sectoral and
thematic maps and reports.

the new “Regulation for the Preparation of Spatial Plans” covering the creation process of the
me into effect. According to the MoEU, within the context of this law:

the hierarchy of spatial plans was clarified and relations with other special plans were defined;
the definitions of spatial strategy plan, integrated coast zones plan, action plan, urban design
project, and long-term development plan were defined for the first time;

principles regarding every plan are identified alongside the general planning procedures; tools
that will ensure the publicity of and participation in plans were developed.

provides details about specific plans.

i For more information, please kindly see: http://www.csb.gov.tr/gm/mpgm/
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Box 6-1: Physical planning at the local and regional level in Turkey (Ulger and Yomralioglu, 201456)

“In Turkey, the Land Development Planning and Control Law (Act. No. 3194 dated 1985) and
Regulation for the Preparation of Spatial Plans (dated 2014) govern and identify all physical plans
and public and private infrastructures to be constructed inside and outside municipal boundaries
and adjacent areas. Plans shall be prepared as Regional Plans and Land Development Plans in
terms of area coverage and purpose; and land development plans as Master plans and
Implementation Plans. The local planning unit may be the municipality, a group of districts or a
water basin. Where planning is initiated at the regional level, the implementing plan has to be
carried out by municipalities. Alternatively, this may be the first level of planning, with its priorities
drawn up by the local stakeholders. Local-level planning called Master Plan is about what shall be
done where and when, and who will be responsible. Master Plan (scaled to 1:5000) is a holistic
plan with a detailed explanatory report which is drawn on the base maps with cadastral drawings.
Implementation Plan (scaled to 1:1000) also called as Zoning Plan is the plan which is drawn on
approved base maps with cadastral drawings in accordance with the master plan, and contains in
detail the building blocks of various zones, their density and order, roads and implementation
phases to form the basis for land development implementation programs and other information.
At the national level, implementation is usually a matter of government decisions on priorities. In
planning at the regional level, implementation will often be achieved through a development
plans, requiring considerably greater details of land development.”

6.2.1.1. Regional development agencies

The organizational structure of a typical RDA in Turkey consists of a Development Council, an
Administrative Board and a Secretariat. Composed of local public, private and civil sector
representatives the Development Council acts as an advisor to the Administrative Board and
coordinates regional stakeholders. The Administrative Board acts a decision-making organ and is
chaired by the Governor. (As in the Cukurova Development Agency’s case) the Administrative Boards
of metropolitan regions might consist of more private sector representatives than the Development
Councils do. This underlines the focus on private sector-led development particularly in metropolitan
areas. The Administrative Board approves annual programs, projects, budget and all supported
activities. The Secretariat (which might also be named as the General Secretariat) acts an
implementing organ and implements the decisions of the Administrative Board, drafts annual
programs and budgets, provides technical and capacity support to regional stakeholders. In addition
to these bodies, Investment Support Offices could be established to support investor needs at the
region.

The RDAs in Turkey are accountable to the Ministry of Interior (legal issues) and to the Ministry of
Development (planning and implementation issues). The RDAs are responsible for preparing regional
plans and allocating resources for projects that will support regional development. They also carry out
investment support activities and promote research that supports regional development. To do this,
the RDAs utilize several mechanisms such as technical support, financial support through calls for
proposals, guided proposals or direct operational grants. The duties and objectives of the RDAs
defined by Law No. 5549 are further summarized in Annex A4.4.

Izmir, Adana and Mersin were chosen as pilot regions for the establishment of the very first RDAs in
Turkey and therefore the Cukurova Development Agency can be considered a pioneer among other
RDAs. While the founding law has institutionalized the region concept in Turkey, RDAs do not have
public institution status as they are subject to private law in their fields of activity. With its “in-
between” nature, the RDAs allow enhanced participation of private sector and civil society
representatives in decision making process at a regional level. The RDAs address several problems
such as the lack of coordination between national and local governments and lack of technical and
administrative capacity to solve regional development issues.
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Since the administrative system is based on provincial perspective in Turkey, the country is divided
into provinces and sub-provinces. Article 126 the 1982 constitution allows establishment of a central
administrative unit comprising more than one province for providing effective public services. This
had been the legal basis for the establishment of all regional bodies including RDAs. Despite the
adoption of Law No. 5549, the first RDAs including Cukurova Development Agency could only be
established by Decree No. 2006/10550 in 2006. However, at the time, the main opposition party took
a case to the Supreme Court to revoke the founding law, with the same concerns over national
integrity and unity. The court rejected the case but similar concerns and perceptions still prevail. This
was assumed to be one of the issues that could hinder RDAs’ effectiveness and institutionalization in
regional development governance®.

The organizational structure of Cukurova Development Agency follows a typical governance structure
(see Figure 6-7).
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3 @ Board Council
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Support Offices

Planning, Programming, Project

Implementation, M&E Investment Support Support

Figure 6-7: Organogram of the CKA. (Source: CKA, 201638).

Consisting of public, private and non-governmental institution representatives, the Management
Board is the decision body of CKA. The governors of Mersin & Adana act as the president of this body
and usually on a rotating basis. The Development Council consists of 90 members and allows wider
participation into steering and guidance process the council delivers. The Council chooses its own
board, and the current board involves representatives from Mersin Municipality, Turkish Statistical
Institute Adana Regional Directorate, Adana Culture Education Art and Research Association (NGO),
Mersin Chamber of Trade and Industry, Toroslar Municipality and Cukurova Journalists Association
(NGO). The General Secretariat is the executing body of the CKA and includes sub-organs such as the
Planning and Programming Unit, Project Implementation Unit, Monitoring and Evaluation Unit,
Investment Support Offices and (Administrative) Support Services Unit. The CKA provides specific
incentives and financial support to encourage economic and social development of the region. These
incentives and support measures are summarized in Figure 6-8. Between 2008 - 2015, CKA provided
216 million TRL to 690 projects through 22 financial support programs. These support mechanisms
allow stakeholders to contribute to the regional development plan objectives.
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Figure 6-8: CKA Support Mechanisms (Source: CKA>9)

Loan Support

6.2.1.2. Cukurova Regional Plan

The high-level strategic planning and policy documents drafted by MoD and endorsed by the
parliament (Figure 6-4) provide clear directions for CKA when drafting its regional development plans
and investment guidance/supports/incentives. CKA acts as a regional moderator and facilitator for the
development of Regional Development Plans in a participatory and inclusive way. The 2010-2013 and
2014-2023 Cukurova Regional Plan take national and regional priorities and strategic targets into
consideration and reflect them as concrete actions and road maps. As the MoD does, CKA pays
maximum attention to geographical, thematic and sectoral participation during the planning process.
During the preparations of the 2014-2023 Plan, 8 sub-regional meetings, 9 sectoral workshops, 18
thematic workshops, 2 development council meetings were conducted. In total, 775 participants had
the opportunity to give direction to the regional planning process.

The current regional development plan draws attention to Cukurova Region’s strategic importance as
a center of investment attraction particularly in transportation, logistics, and health and tourism
sectors; and as a potential energy hub which bridges the Middle East, Mediterranean and Europe. The
vision of the 2014-2023 Plan is “to be the leading region of Eastern Mediterranean which transforms
its strategic location and rich resources into value”. In order to realize this vision, 6 strategic objectives
are defined:

(1) to be an international center of attraction and production base,
(2) to eradicate interregional disparities,

(3) to solve social adaptation issues,

(4) to develop human capital,

(5) to ensure green development and environmental sustainability,
(6) to have attractive metropolitan areas with high living quality.

Energy and logistics infrastructures are seen as enabling factors in order to meet these objectives and
therefore expansion, reliability and resilience of such assets have utmost importance for the region’s
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development and prosperity. (Section 6.3 focuses on how planning and decision making interacts at
local and regional level particularly in the context of infrastructure investments in the energy and
logistics sectors).

Itis also noted that the CKA produces knowledge reports which feed into regional development plans.
Examples of such reports are: Investment Opportunity Reports, Machinery and Equipment Sector
Report, Energy Sector Report, Competitiveness of Port Cities — Case of Mersin, Adana Agricultural
Irrigation Infrastructure Analysis.

6.2.1.3. Provision of information on natural hazards in Cukurova

In addition to sectoral reports, CKA also delivers district status reports which also include (zoning
based) seismicity maps. CKA also runs a web portal called “Invest in Cukurova” which aims to provide
potential investors with a one-stop-shop for their information needs. Although currently no specific
information is provided regarding risks and hazards in the region, this portal could be utilized to
present such information.

When focusing on regional planning and disaster risks, CKA puts emphasis particularly on measures
regarding climate change adaptation, disaster risk reduction, and implementation of research and
monitoring systems to better understand vulnerability and risks. Unfortunately, finding risk/hazard
assessment data at the regional level is relatively hard as most of the efforts have started very
recently. For instance, while drought management plans are being prepared on a basin scale in Turkey,
these plans will not be finished until 2023. The Project on Climate Change Impacts on Water Resources
(led by Ministry of Forestry and Water Affairs) which covers climate change impacts, vulnerability
assessment and adaptation was finalized in 2016. The project identified the impact of climate change
scenarios on surface and ground water and determines adaptation activities in all 25 river basins of
Turkey, including Seyhan and Ceyhan Basins. Among the goals of the General Directorate of State
Hydraulic Works (DSI) in line with the DSI Strategic Plan (2015-2019), flood hazard maps will be
prepared and early warning systems will be set up at regional level. Updated seismic maps are
prepared by MTA but no high resolution climate hazard maps have been produced yet. The MoEU has
also carried out a number of adaptation projects at Seyhan Basin level™,

6.3. Infrastructure investment planning and decision making
6.3.1. Overview

This section focuses on how planning and risk assessment interact in the context of the energy and
transport & logistics sectors, particularly when it comes to investment decision making regarding new
critical infrastructure. The desk-based research in this section is supported with key findings from 21
semi-structured interviews conducted in Ankara, Adana and Mersin during the course of the CIRA.

The country’s 2023 long term development vision and 10" Development Plan (2014-2018) promote
particular investment directions and themes. The plan foresees an increase in public and private
investments for developing new infrastructure projects, with public and private sector investments
considered as complimentary. It also distinguishes between the roles as the private sector has not
been sufficiently active in investing in economic and social infrastructure areas, and the state’s role in
eradicating regional disparities is a totally different motivation compared to profit maximization
required by the private sector.

The 10™ Development Plan promotes specific targets for transport & logistics and energy sector
investments, namely:

i See the Strategic Steps to Adapt to Climate Change in Seyhan report which can be accessed here:
http://www.mdgfund.org/sites/default/files/ENV_CASE%20STUDY Turkey Strategic%20Steps%20to%20Adapt%20to%20Climate%20Chan
£2e%20in%20Seyhan%20River%20Basin.pdf
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=  Turkey as a logistics hub: Large-scale ports and their rail and road connections, road networks
including divided highways, high-speed rail lines and electrification;

= Turkey as an energy hub: Installed capacity from 58 to 78 thousand MW, domestic source
based generation, energy efficiency, transit route projects).

Transport & logistics and energy are key areas through which Turkey promotes itself to global
investors. According to IPSAT, among the top 10 reasons to invest in Turkey, the following points are
emphasized®: (i) Modern technological infrastructure in transportation and energy; (ii) well-
developed and low-cost sea transport facilities; (iii) railway transport advantage to Central and Eastern
Europe; (iv) well-established transportation routes and direct delivery mechanism to most EU
countries; an important energy terminal and corridor in Europe connecting the East and the West.

6.3.1.1. Public and private sector infrastructure investment

As emphasized in the 10" Development Plan, Turkey strives for more public infrastructure projects in
order to meet rising needs. For instance, annually, Turkey spends around 30% of its government
budget on transport infrastructure. The importance of public infrastructure investment projects to the
Turkish economy is significant. According to studies, Turkish public infrastructure capital investments
are found to be a strong driver for economic growth, and more effective when compared to other
OECD countries®’. Therefore, Turkey continues its investments in modern infrastructure projects
particularly in enabling sectors such as energy and logistics amongst others (see Figure 6-9).
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Figure 6-9: Sectoral share of public infrastructure investments in public investments (Source: ISPAT, 2013) 62

The government allocated USD 26 billion to the infrastructure sector in 2013 alone, with majority of
this budget for the transportation sector, followed by education, energy, and healthcare. Turkey
ranked second highest among 139 emerging economies in 2014 in infrastructure commitments. The
Turkish government signals strong commitment regarding the rapid growth in the infrastructure
sector.® In order to realize the 2023 vision for goals to be reached by the Republic of Turkey’s
centennial, highways, bridges, airports, power plants and other mega projects remain on schedule.
The share of infrastructure industry —including energy and transportation —is expected to surpass the
residential and non-residential industry by 2022. Therefore, as the World Bank underlines, “such
economic conjuncture and aspirations requiring significant infrastructure investments in Turkey, also
calls for enhanced measures in ensuring resilience of such critical infrastructures”™ .

National actors involved in the public investment process in Turkey typically bear high level policy,
planning and programing documents in mind when bidding for new investments. An indicative

xv \World Bank note on the Critical Infrastructure Industry & Investments in Turkey
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timeline for this process is summarized in Figure 6-10. (A similar path is followed by regional actors,
regarding regional-level public investments).

By their nature, infrastructure projects tend to be large-scale and the state plays a catalyzing role for
new investments by providing public finance or participating in public-private partnership (PPP)
models. The term Public-Private Partnership (PPP) refers to “a long term partnership between the
public and private sector in order to finance, implement and operate infrastructure services
conventionally by the public sector”. According to World Bank studies, Turkey ranks third among 10
emerging countries in terms of the total contract value of PPP project stocks. Over USD 115 billion%
worth of infrastructure projects tendered through PPPs are either finalized or in the construction
phase in Turkey. It is noteworthy that the number of PPP projects in energy and logistics domains
constitute a significant portion of the total PPP projects in Turkey (see Figure 6-11). This dominance is
linked to the privatization process and the governments’ intention to focus more on social
infrastructure such as healthcare and education.

* Ministry of Development prepares the Medium-term Programme
* Council of Ministers accepts the Medium-term Programme and it is published in the Official Gazette

* Ministry of Finance prepares the Medium-term Financial Plan

* Higher Planning Council accepts the Medium-term Financial Plan and it is published in the Official
Gazette

R Y] = Ministry of Finance issues call for budget submissions and budget preparation guidelines
- = Ministry of Development issues investment circular and investment programme preparation guidelines/

= Submission of the revenue-expenditure proposals to the Ministry of Finance
LR e Submission of the investment proposals to the Ministry of Development

= Discussion of the macroeconomic indicators and budget amounts at the Higher Planning Council
meeting

* Council of Ministers submits the draft budget and and its annexes to the parliament

* Parliament approves the budget and it is published in the Official Gazette

» Council of Ministers approves the investment programme and it is published in the Official Gazette

Figure 6-10: Indicative timeline for public investment process in Turkey. (Source: MoD, 2003)%5
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Figure 6-11: Distribution of PPP projects in Turkey by sector (Source: MoD,2017)5¢

In Turkey, the share of public investments in GDP is much below the private investment share which
is an indication that Turkey has become an attractive destination for Foreign Direct Investment (FDI).
The ‘ease of doing business’ in Turkey is either equal to or higher than Europe and Central Asia and
Middle East and North Africa countries; and the country has a well-established enabling regulatory
framework with regards to large infrastructure investments.

In 2015, the B20® Infrastructure and Investment Taskforce underlined that annually the world spends
approximately USD 9 trillion on infrastructure, some USD 2.6 trillion of which goes into economic
infrastructure, particularly on transportation and energy generation. It is expected that the gap in
economic infrastructure will rise to USD 15 trillion to USD 20 trillion. Logistics and energy
infrastructures are vital components of competitiveness and economic development of Turkey and
therefore investments in these areas are on the rise.

In addition to public investments and the PPP model funded investments, Turkey provides specific
incentives for investors. These incentives are available to private investors for the implementation of
investment activities in a number of selected sectors and/or regions depending on the scale of
investment. The types of investment incentives available in Turkey are shown in Box 6-2).

Box 6-2: Investment incentives provided by Turkey (Source: KPMG, 2016¢7)

Investment Incentives in Turkey

A. Regional and sector-based investments: Turkey is separated into six regions based on the
development level of the districts/cities in these regions. The first three categories (I to Ill)
represent well developed regions. Note that Adana is Region Il and Mersin is Region Il (see
Figure 6-12).

B. Large scale investments: Investments in excess of at least TRY50 million where such amount
increases depending on the industry of the investment.

C. Prioritized investments: This type of investment can benefit from incentives that are granted
to Region V investments. Large scale investments in energy and logistics sectors may qualify
as prioritized investment.

*»v The Business 20 (B20) is a forum through which the private sector produces policy recommendations for the annual meeting of the
Group of 20 (G20) leaders.
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D. Strategic investments: A strategic investment is one where the minimum fixed amount of the
investment should exceed at least TRY50 million and the added value that is expected to be
provided by the potential investment should be a minimum of 40%.

Istandal

@ REGION |
OREGION I
O REGION I
© REGION IV
REGIONAL INCENTIVES MAP QO REGIONV

O REGIONVI

Figure 6-12: Regional incentives map of Turkey (Source: Ministry of Economy, 2013%8)

In addition to these incentives, the Energy Investments Follow-up and Monitoring Commission was
set up in 2016 under the Ministry of Energy and Natural Resources to ease investment in energy
production and transmission. There is a feed-in-tariff system for encouraging renewable energy
investments in the country. Apart from the incentive mechanisms and flows of finance into
infrastructure development, there is a need to make investment conditions attractive for potential
investors. For this purpose, two non-state actors emerged to strive for this agenda (Box 6-3). At the
regional level, Investment Support Offices of the Regional Development Agencies provide support in
this sense.

Box 6-3: YOIKK and IAC (Source: ISPAT)

The Coordination Council for the Improvement of the Investment Environment (YOIKK) is a
critical structure where the private sector contributed to improving investment conditions. YOIKK
has 10 technical committees working on specific issues with participation of both public and
private institutions and aims to rationalize regulations on investments in Turkey, develop policies
by determining the necessary arrangements that will enhance the competitiveness of the
investment environment, and to generate solutions to the administrative barriers encountered by
domestic and international investors in all phases of the investment process.

Investment Advisory Council of Turkey (IAC) is a platform which has global outreach that aims to
receive recommendations of executives of multinational companies and international institutions
concerning the business environment and investment conditions in Turkey. The recommendations
stated in annual meetings by the Council members regarding the business environment in Turkey
are taken to the agenda of YOIKK Technical Committees and in the following Investment Advisory
Council meetings.

73| Page



As emphasized previously, and like planning, investment decision making with regards to
infrastructure projects is aligned with higher-level policy, programs and strategies. The guiding
documents on national planning and investment decision making in Turkey provide clear directions to
regional administrations such as the Regional Development Agencies. There are numerous strategy
documents that feed this process as well (such as the Regional Development National Strategy 2014-
2023, Government Programs, the vision of government programs, government vision regarding mega-
projects etc.).

In Cukurova’s case, the region is seen as a logistics and energy hub for the Eastern Mediterranean. The
role of existing logistics and energy infrastructures (such as Mersin International Port, pipelines, Adana
Airport etc.) is central according to this vision. New infrastructure projects are planned accordingly
and can be traced via strategic plans of relevant institutions e.g. The Cukurova International Airport
investment via PPP model is among the actions in the General Directorate of State Airports Authority’s
Strategic Plan for 2014. Similarly, the vision for Ceyhan as a global energy terminal and energy
specialization zone can be found in the 62" Government Program. Cukurova Development Agency
has contributed to and developed its Regional Plan and Investment Reports (as well as investment
map) in line with this overall perspective derived from the higher level of investment planning with a
participatory approach. On the other hand, stakeholders in the region (such as chambers of trade)
have also strived to map investment gaps and conducted research on this area. Mersin Chamber of
Trade and Industry and Mersin Chamber of Shipping’s Logistics Strategy Report (2009) is a good
example of such efforts. There are also bottom-up interactions when it comes to infrastructure
investment planning and decision making. Regional dynamics also affect higher level planning. For
instance, stakeholders in Mersin made the first application in Turkey for being a Specialized Organized
Industrial Zone in Logistics®.

Public and private investment decision-making regarding energy and logistics infrastructures are
conceptually explained in Figure 6-13. The conceptual diagram does not represent all details leading
to a decision, but provides an overview of the kind of interactions among the actors which are
happening in the Cukurova Region when it comes to infrastructure investment decision making, and
how risk assessments relate with this process and interactions.

Ultimately, private and public sectors have different motivations when it comes to investing in
infrastructure projects. A public institution may consider developmental needs of the country or a
particular region whereas a private sector company may solely focus on profit maximization. On the
other hand, both of the actors consider similar economic, social and environmental feasibility aspects
before deciding to invest in a project, particularly long-lasting ones like energy and logistics
infrastructure. Furthermore, both actors conduct Environmental Impact Assessments and undergo
Permits and Licensing procedures etc.

At this stage or later, certain internal or external pressures or changes might occur and the investment
may be halted. For instance, a macroeconomic shock might force a governmental institution to delay
or cancel a large infrastructure project. Stakeholder participation can either ease or constitute a
barrier to a large scale project as such projects will likely have larger impacts on social and
environmental systems. Sometimes, despite all counter facts, an investment decision may be made
for strategic reasons. So, there is always a room for higher level intervention in the final investment
decision with regards to critical infrastructure projects.

74| Page



Drivers/Motivations Internal and Drivers/Motivations

High-level policies/programs external Company strategy
Public benefits pressures and Profit making
Socio-economical development changes Increasing market shares
Strategic reasons (security, prestige etc) Incentives and other attractive reasons
Global and regional trends/changes ' Global and regional trends/changes ’
Essential service needs p ‘ Commercial opportunities
Political interests € Investment opportunities

Intersecting
Public drivers/ Private

Investment motivations Investment

Energy Logistics
Infrastructure Infrastructure

Energy Logistics
Infrastructure Infrastructure

Companies prepare
project documents and
apply for relevant permits. -
Y
Institutional IR ; = Institutional
views are This includes project views are
obtained feasibility studies and obtained
~assessment.
- -
m 4 Public Private m
Institutional < Partnership (PPP) is a institutional
views are third way views are
obtained GoorNo Goor No obtained

Figure 6-13: Conceptualized investment decision making in Turkey (Source: Report authors)
6.3.1.1. Risk assessments within infrastructure investment planning and decision making

Governmental institutions strictly follow high level policies, programs and budgets when developing
their proposals for new infrastructures whereas the private sector is more flexible. From location
selection to license and permitting, both actors should comply with similar documentation. In the
critical infrastructure context, both public and private sectors prepare project documents, feasibility
studies, environmental impact assessment reports and they both obtain the same permits. Risk
assessment is a part of project application and permitting processes. Some of the risks, including
geological risks, are elaborated in detail whereas others — notably climate change — are not. It should
be underlined that there is no specific section on climate related risks at the feasibility report or EIA
template stage.

In the context of climate change and seismic risk information exchange, dialogue between
governmental institutions and project applicants is limited but does take place. Most of the time,
private service providers are used for more detailed risk assessments.
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6.3.2. Central / regional infrastructure planning case studies

In Turkey, it is observed that the public sector is increasingly financing new infrastructure projects in
transport & logistics, but has a decreasing share in energy infrastructure investments. This is mostly
due to the market liberalization in the energy sector and the public sector’s motivation to shift its
financing to socio-economic infrastructure (such as health and education). Public private partnership
(PPP) infrastructure projects are on the rise, and the focus of PPP projects is on energy and logistics.

Interviews conducted for this project confirm that private and public sectors have different
motivations but follow conceptually similar paths when it comes to infrastructure investment projects.
As already noted, the main drivers and motivations of the investment decisions taken by public and
private sector can be different. Although there are intersections, public institutions follow certain
policy and strategy aspects whereas the private sector tends to act reactively to external and internal
factors. The observed paths followed from decision to application process are similar to each other
for all sectors (see Figure 6-14). Only slight formatting changes apply depending on the sector (i.e. for
EIA, there are specific guidelines for a thermal power plants, motorway, and many other project
types).

Thermal Power
Plants

Transmission
Lines & Assets

Motorways

Large Scale Ports

Assets owned by a state Assets owned by a state Once investment is found Once investment is found

institution. If an institution KGM. If an economically attractive economically attractive
ivestment to be made, it ivestment to be made, it investment application is investment application is
should be aligned with should be aligned with made according to made according to
high level strategy, policy high level strategy, policy regulations and official regulations and official
and programs as well as and programs as well as guidance. Then permits guidance. Then permits
regional needs. regional needs. and licences including EIA and licences including EIA
Governmental Governmental should be obtained from should be obtained from
stakeholder views and stakeholder views are governmental governmental
are taken into account. taken into account. institutions. institutions.

Figure 6-14: Examples of public (red boxes) and private (brown boxes) infrastructure investment decisions (Source:
Report authors)

To elaborate more on this subject, two specific examples are provided in Annex A4.6, one public
owned and one private owned large infrastructure. An analysis was conducted on which plans the
investor should take into account and which permits are needed at central and regional levels in order
to better identify entry points for risk assessment.

6.4. SWOT analysis and adaptive capacity
6.4.1. Introduction

One of the key aims of the CIRA is to help identify entry points in the planning process for building the
resilience of infrastructure in the Cukurova region. To aid this process a SWOT analysis was conducted,
focusing on the region’s current ability to achieve resilient energy and transport sectors. The SWOT
was carried out by groups of participants (55 individuals) at the 1% CIRA risk assessment workshop.
The participants represented a broad range of stakeholders, including those responsible for managing
and operating the region’s Cl such as the ports, railways, power generation facilities and pipelines. The
same participants were also requested to fill out a questionnaire on the level of Adaptive Capacity
within their organisations. The sub-sections below outline the outcome of both the SWOT and
Adaptive Capacity assessments, based on the information provided by the participants.
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6.4.2. SWOT analysis on the region’s ability to achieve resilience in the energy and transport &
logistics sector

Participants assessing the SWOT of the region were asked to consider the region’s current ability to
achieve resilience in the energy and transport & logistics sectors. Participants were also free to discuss
the region in general, for examples its strength as a geographical crossroads between Europe, Turkey
and the wider Middle East. Figure 6-15, Figure 6-16, Figure 6-17 and Figure 6-18 summarise the
outputs from the SWOT analysis, dividing the observations between those focused on specific sectors
and others/ general observations.

Both the energy and transport sectors were reported as having a strong strategic presence in the
region. Researchers and infrastructure managers / asset owners are already working on improving
resilience and this is reflected in updated earthquake regulations. However, a lack of planning,
particularly in the transport sector is seen as a weakness, as is relatively low levels of awareness about
climate change risks. The potential for renewable energy and Mersin International Port’s
advantageous geographical location are both seen as strong opportunities for the region. In turn,
threats are perceived to come from the impacts of climate change, as well as wider political instability
and a deteriorating security situation.

[JRecently renewed energy transmission and distribution
lines

[JCeyhan as an energy distribution hub

[High installed capacity

[INuclear power plant construction

[Lots of pipelines to different locations in Euro-Asia region
[JUpdated regulations against earthquake scenarios
[JOrganizations & universities working on these topics

Energy <

[IDifferent options for transportation

[JHaving good quality highways
UAvailability of different transportation and freight

Transport & < modalities
logistics: [JUpdated regulations against earthquake scenarios

[1Between crossroads of airport, railways, seaport, highways
[IClimate conditions positively affect transportation
[JOrganizations & universities working on these topics

[JEasy access to (and from) many countries
Other/ general < [IClimate conditions (current)
observations:

[JGeopolitical location
UAvailability of drinking and industrial use water

N~

Figure 6-15: Strengths of the energy and transport & logistics sectors in Cukurova identified by participants at the 1st
CIRA risk assessment workshop. (Source: Report authors).
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Figure 6-16: Weaknesses of the energy and transport & logistics sectors in Cukurova identified by participants at the 15t
CIRA risk assessment workshop. (Source: Report authors).
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CJAvailability of renewable energy resources such as solar
power, wave energy, off-shore wind power

e Increasing the number of small power plants (<1MW)

¢10th National Development Plan specifies Cukurova
Region for future investments

[JAvailability of a large-scale port
eAdvantageous (geographical) location of the port

eRailway from Europe to China passes via Adana
(planning phase)

eCukurova airport (under construction)

[IThe region is suitable / favourable for new project
investments

eEducated young population

*Proximity to big cities

eCultural diversity and rich heritage
e\Water potential is high

eAgricultural production potential is high

Figure 6-17: Opportunities for the energy and transport & logistics sectors in Cukurova identified by participants at the
15t CIRA risk assessment workshop. (Source: Report authors).
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Figure 6-18: Threats facing the energy and transport & logistics sectors in Cukurova identified by participants at the 1st
CIRA risk assessment workshop. (Source: Report authors).

6.4.3. Adaptive capacity of stakeholders in Cukurova Region

The Intergovernmental Panel on Climate Change (IPCC)”° defines Adaptive Capacity as “the ability of
systems, institutions, humans and other organisms to adjust to potential damage, to take advantage
of opportunities, or to respond to consequences.” In order to measure adaptive capacity in the
Cukurova region, workshop participants were asked to respond to questions about their
organisations’:

1. Level of awareness of information on adapting to natural hazards,
2. Technical capacity to understand risks and prioritise needed actions,
3. Level of progress in evaluating risks and taking action to adapt,

4. Areas for improvement.

There were 32 respondents to the questionnaire in total, each of which had spent an average of 12
years at their respective institution. The full questionnaire can be found in Annex A4.6. The
geographical scope and sectoral breakdown of the respondents’ institutions can be seen in Figure
6-19. The majority of respondents represent organisations with jurisdiction within the Cukurova
region and, despite the focus of the workshop, most reported not being directly involved in the
transport or energy sectors.
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Figure 6-19: The geographical scope of respondents’ institutions (left) and their sectoral focus (right) . (Source: Report

authors).

Overall level of awareness of information on adapting to natural hazards: MEDIUM

Awareness of two key documents, the National Climate Change Action Plan (2011-2023) and the
Disaster and Emergency Management Strategic Plan (2013 —2017), was used to assess organisations’
general ‘level of awareness’ of information on adapting to natural hazards. Figure 6-20 shows that
almost all respondents stated that their organisation knows about these two documents. Around 40%
reported that their organisation had a ‘fairly low’ or ‘very low’ awareness level, and around 60%
reported ‘fairly high’ or ‘very high’ awareness. This overall ‘medium’ level of awareness is reflected in
Figure 6-21 which shows that around 70% of respondents were satisfied with the amount of
information they have, to be able to plan for geophysical hazards and a changing climate.

12

10

Very high Fairly high Fairly low

Very low

§iIEE

None

® Institutional awareness level - Climate Change
Strategy 2010 2023 / National Climate Change
Action Plan 20112023

M Institutional awareness level - Disaster and
Emergency Management Presidency 2013 -
2017 Strategic Plan

Figure 6-20: Institutional awareness level (according to the number of respondents on the vertical axis) of the National
Climate Change Action Plan, 2011-2023 (Blue) and the Disaster and Emergency Management Strategic Plan, 2013 — 2017

(Red) . (Source: Report authors).
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6 of geophysical hazards and a changing
climate?
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Figure 6-21: Satisfaction with the level of information on geophysical and climate hazards (according to the number of
respondents on the vertical axis) . (Source: Report authors).

Overall level of technical capacity to understand risks and prioritise needed actions: LOW

The respondent’s self-assessment of technical capacity to understand geophysical and climate risks
and prioritise needed actions is summarised in Figure 6-22. It shows that nearly half the respondents
reported weak or no capacity, suggesting that whilst the information may be available, the expertise
to assess risks and prioritise actions is potentially lacking.

14

12

10

8 B What is the technical capacity of staff in your
organisation to understand and analyse
6 geophysical and climate change risks and

prioritise actions that need to be taken to
address the risks?

0 . |

Very strong / high Fairly strong / medium Fairly weak / low No capacity
capacity capacity capacity

Figure 6-22: Self-assessment of organization’s level of technical capacity (according to the number of respondents on the
vertical axis) . (Source: Report authors).

Overall level of progress in evaluating risks and taking action to adapt: MEDIUM

Respondents were asked to assess the progress their institutions have made in assessing risks and
taking adaptive actions. Encouragingly, 38% reported that their institutions have reached the point of
integrating natural hazard risk management into their planning (see Figure 6-23). A significant minority
(28%) ‘didn’t know’ and so there remains a degree of uncertainty over the assigned ‘medium’ level of
progress. However, none of the respondents reported “not thinking about natural hazards at all”.
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Which of these statements best describes how much your organisation has thought about natural
hazard risks and opportunities?

We haven’t thought at all
about natural hazards
0%

We haven’t thought about it,
but plan to in the future
10%

Don’t know,
28% We have begun looking at it,
but are just getting started

10%

We have assessed present
and future natural hazard
risks and opportunities
7%

We have comprehensively
assessed current and future
natural hazard risks and
opportunities, and have fully
planned actions, are taking
action on priorities and made
this part of the way we plan
generally
38%

We have assessed present
and future natural hazard
risks and opportunities,
identified priorities and have
started acting on these
7%

Figure 6-23: Self-assessment of level of organisation’s progress in evaluating risks and taking action to adapt (by % of
respondents). (Source: Report authors).

6.4.4. Areas for improvement

Some eight areas which would enable improvement were selected by respondents to the
questionnaire (in rank order):

1. Information is easy to obtain, understand and targeted to my organisation’s needs

2. Good understanding of how current and future natural hazards may affect my organisation

3. Sufficient staff (numbers, expertise and time) and budget to understand and manage natural
hazard risk

4. Good understanding of the benefits of adapting to climate change and other natural hazards

Better access to finance that could help my organisation prepare and take action

6. Better management, distribution and use of natural resources that can support adaptation
(e.g. land use, water resources, biodiversity etc), both at the regional level as well as within
my own organisation

7. Better information about technological solutions and strategies for increasing resilience

8. Unified, clear and robust climate change and disaster risk policy & governance, cascading from
national through to regional government

ol

All 8 areas were regarded as ‘very important’ or ‘somewhat important’ by most respondents (see
Figure 6-24), suggesting there is an appetite for more capacity building. The idea with the most
number of ‘very important’ votes was for “Information is easy to obtain, understand and targeted to
my organisation’s needs”. This suggests that while information is out there it is not necessarily tailored
to the specific needs of the organisations themselves.
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Figure 6-24: Level of importance ascribed to different areas which would enable improvement (by number of
respondents). (Source: Report authors).
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7. Recommendations for improving the resilience of Critical Infrastructure

Summary of key points

e The principles of critical infrastructure resilience should focus on both national and regional
policymakers and should work together to achieve an overall objective of increased
resilience in Cl planning and operation.

e A common understanding of Cl resilience should be defined among relevant stakeholders
and existing standards and policies should be evaluated and strengthened.

e Critical sectors and assets need to be defined and their criticality evaluated; for an efficient
implementation of a resilience framework, public-private partnerships (PPPs) are
considered crucial.

e Sector dependencies and interdependencies should be identified and take into account not
just regional or national dependencies, but also cross-border/transboundary
considerations.

e A better understanding should be developed of hazard and risk management, with
comprehensive risk management strategies put in place.

e Risk assessment and management should be supported by capacity building, awareness
raising and addressing gaps in knowledge.

7.1. Risk management policy and best practice

This section draws on analysis in earlier sections along with the findings of the 1% CIRA risk assessment
workshop and a literature review, to provide policy recommendations on how to improve integration
of risk management and resilience for Cl within the Cukurova regional development and investment
planning process. It identifies needs for further studies and activities for Cl resilience and prioritizes
them at regional level. The development of this policy guidance has also been informed by other
strategies/ policies for Cl resilience; examples of best practice from other countries are presented in
a catalogue.

Figure 7-1 presents a conceptual overview of this policy guidance, which is organized in three sub-
sections:

Section 7.1.1 provides key principles for national and regional policymakers that promote resilience
covering:

e Developing a common language on Cl resilience;

e Extending regulatory frameworks;

e Identifying Cl sectors, assets and their criticality;

e Developing a public private partnership framework for Cl resilience;

e Identifying sector dependencies and interdependencies;

o Developing a better understanding of hazard and risk management; and
e Raising awareness.

This section focuses on both national and regional aspects based on the findings of the literature
review. These are the general Cl resilience principles which are then used to develop a regional agenda
in Section 7.1.2.

Section 7.1.2 draws on Section 7.1.1 to identify and prioritise activities and further studies to be
undertaken at the regional level. Following the general recommendations provided in Section 7.1.1,
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this section proposes dedicated actions for the Cukurova Region on Cl resilience. During the creation
of proposed actions, particularly the strengths of the Cukurova Development Agency (Cukurova
Kalkinma Ajansi - CKA) were taken into account. The unique position of CKA provides value for
implementation of the proposed agenda of the project, as well as further steps. Having regional
development as main goal, CKA has a role to bring public sector, private sector and NGOs together and
facilitate the coordination among these actors. In the concept of the CIRA project, having coordination
power among local authorities, Cl owners/ operators and NGOs in the region is a critical factor to
orchestrate the Cl resilience efforts (local coordination power). CKA is also known for its financial
support programs. Its financial mechanism allows to intervene regional development problems and
encourages the regional development through grant scheme based on defined regional priorities.
CKA’s mediator role eases the problems that arise from the limited coordination capability of central
authorities on the local level. This is important since the Cl resilience efforts should go beyond the
central approach and be coordinated on a regional level (being aware of region-specific issues).
Furthermore, CKA prepares policy recommendations based on their studies and shares these with
relevant central authorities. Those studies are not only done regionally and nationally but also
international cooperation is an option (experience sharing, benchmarking, participating EU funded
projects).

Section 7.1.3 provides a catalogue of best practices on Cl resilience, showing examples of applications
in different countries identified through a literature review. The catalogue aims to demonstrate
different aspects of measures to improve Cl resilience which have been put in place in different
contexts. Best practice cases from the US, the UK, and Australia were selected, due to their well-
established know-how on Cl resilience at national and regional levels. The Mexico City case is listed
due to its similar economic dynamics to Turkey. Two European cases were selected because of
Turkey’s aspirations on alignment to EU standards. While all these examples refer to improved
planning for climate resilience, three further cases (Tajikistan, Mexico, Uruguay) are illustrated that
focus on risk financing mechanisms. Due to the identified low coverage of climate change related risks
in Turkey and consequently in the Cukurova Region, the catalogue puts specific emphasis on climate
change issues, in order to raise awareness on the topic.

Annex A5.1 demonstrates how the recommendations in this policy guidance have been informed by
earlier CIRA work.

7.1.1. Key critical infrastructure resilience principles

This section presents key principles for improving Cl resilience, focusing on both national and
regional policymakers. These are the general Cl resilience principles which are then used to develop
a regional agenda (Section 7.1.2). The principles have been informed by a literature review of best
practice on Cl resilience from other countries, together with the findings of earlier sections of this
report, and the workshops conducted for the CIRA. (See Annex A5.1 for further details).
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Figure 7-1: Conceptual overview of this policy guidance. (Source: Report authors).
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Figure 7-2 illustrates how the principles can work together towards the overall objective of increased
resilience in Cl planning and operation. A Cl resilience strategic plan, backed by strong political
commitment, needs to be defined in close iteration with all relevant stakeholders and communicated
effectively. A common understanding of Cl resilience should be defined among the relevant
stakeholders and existing standards and policies should be evaluated and strengthened. This would
lead to identification and analysis of the contextual gaps in the policy arena, resulting in
recommendations for improvements in the policy domain. As a key component of the Cl resilience
framework critical sectors and assets need to be defined and their criticality evaluated. For an
efficient implementation of this framework public-private partnerships (PPPs) are considered crucial.
PPPs to foster Cl resilience are key during the entire process from identifying and evaluating risks to
developing sector-specific plans to improve Cl resilience.

Effective partnerships help prevent or at least mitigate essential service disruption from adverse
impacts and should be considered the centrepiece of the Cl resilience strategy framework. The
establishment of an information sharing mechanism based on this partnership improves cooperation
and collaboration among stakeholders. Information sharing among stakeholders is considered
beneficial at all levels of the strategy development process, to maximize the level of preparedness, as
well as during emergency operations. Under this broader PPP collaboration, input from the scientific
stakeholder community provides research and development addressing knowledge gaps and
technological model construction. In an increasingly complex operational environment, resilience
should be seen as a cross-sectoral approach and asset and sector dependencies should be evaluated
in the PPP context. Comprehensive risk management strategies need to be defined accounting for
regional hazards and vulnerabilities of exposed Cl assets. Awareness raising activities support capacity
building and address knowledge gaps at all levels which are impeding Cl resilience.

All these steps jointly contribute to building a resilient Cl operation environment. Each one is
discussed in further detail in the following sub-sections.

Cl RESILIENCE FRAMEWORK

Resilient Cl Planning &
Operation

Regulatory frameworks
Critical sectors, assets, and their
criticality
Public private partnerships and
information sharing
Dependencies and inter-
dependencies
Cross-border considerations
Hazard and risk management
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Figure 7-2: Key pillars of a critical infrastructure resilience framework. (Source: Report authors).
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7.1.1.1. Develop a common language on Cl resilience

Today’s business and societal systems face increasing complexity in a more hazardous environment
marked by interconnection and interdependencies across global networks, and hence the failure of
one element of a system can have cascading impacts. It follows that resilience also needs to be
considered in a system-wide, integrated manner, and Figure 7-3 illustrates how various facets of
resilience are related. Comprehensive operational multi-hazard risk management ensures a higher
level of organizational resilience which consequently improves the resilience of individual Cl sectors.
The key role of Cl resilience in overall infrastructure risk management implies a strong influence on
community resilience and overall disaster resilience. The roles of public and private sectors need to
be continuously re-evaluated to mitigate risks most efficiently and ensure continuity of basic
functions/services in the face of disasters.

contributes to...

contributes to..

contributes to...

Figure 7-3: Relationship between Cl sector, disaster and community resilience. (Source: Australian Government, 2010 7%)

The status of resilience is a risk-based and on-going dynamic process whereby the various
vulnerabilities of Cls are addressed. The process of achieving Cl resilience involves designing a new
infrastructure asset, or adapting an existing infrastructure and maintaining functional integrity, so that
potential damage can be minimized in case of a disaster event. If any disruption occurs due to an
impact, a resilient system enables returning to normal operation rapidly after the event without or
with minimal service disruption.

An important first step towards strengthening Cl is establishing a common language on
infrastructure resilience. This process should include developing sector specific understanding of
resilience by public and private sector stakeholders. It is necessary to develop a sector-based
conceptual structure on the common principles for the resilience of Cl against possible threats. A
common understanding would help better policy and strategy development.

In Turkey, there have been some on-going efforts in the Cl resilience domain in recent years. The latest
National Development Plan’?, emphasises “taking measures which aim to strengthen infrastructures
and ensure that new constructions are built resilient to disasters”. One of the most recent guidance
documents is the Prime Ministry’s Disaster and Emergency Management Authority (AFAD)’s Roadmap
on Critical Infrastructure Protection: 2014-2023. AFAD, the responsible authority for Cl protection
related work, uses the term “protection” in that document, instead of “resilience” and asks every
ministry in Turkey to appoint at least two staff to evaluate Cls that fall under their area of
responsibility. Additionally, AFAD proposes to organize a workshop to come up with a clear definition
of Cl. However, there is no reported output yet”.
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To summarize, in Turkey, the concept and the implementation aspects of Cl resilience are very
limited in existing plans, and a common understanding on resilience principles would be the first
step to improve this situation. However, in the scope of the CIRA project, this has already been
addressed in the Cukurova Region.

7.1.1.2. Extend existing regulatory frameworks

In Turkey, in the Cl resilience context, policy development has focused mainly on regulations regarding
the EU alignment aspirations. In that regard, AFAD published the “Roadmap on Critical Infrastructure
Protection: 2014-2023” in 20147*. This document looks at the issue from a technological disaster
perspective. In addition to that, a number of Cl protection strategy and action plans were produced
at different levels from different government institutions and regarding different hazards. These
plans, however, do not reflect an inclusive strategic coordinated approach and also lack any
monitoring of implementation.

The only Cl-specific decree enacted in Turkey refers to protection from cyber security breaches. It
identifies a set of sectors as having Cl assets from an information security point of view”> (MoTMAC,
2013). This thematically-restricted framework does not cover all aspects of Cl resilience and fails to
provide guidance in managing all possible hazards/risks. Figure 7-4 demonstrates the limited scope of
cyber security and how it partially overlaps with Cl protection.
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Figure 7-4: Relationship and coverage between critical infrastructure protection (CIP), critical information infrastructure
protection (CIIP) and cyber security. (Source: The GFCE and Meridian, 201676)

This single threat approach does not reflect all the risks that Cl assets are facing. As the Risk
Assessment Phase of the CIRA Project reveals, the possible climate related impacts on Cls makes the
region considerably more vulnerable over time, and this trend will likely continue to intensify in the
near future. On the other hand, in line with the latest National Development Plan, there are plans for
several large new Cl asset investments to establish the Cukurova Region as an energy hub and
significant logistics centre. In order to make this development strategy sustainable, resilience of assets
in these sectors should be considered of utmost importance, particularly in the climate change
context. On the contrary, a lack of planning to achieve resilience, particularly in the transport sector,
was flagged up as a weakness by participants at the 1% CIRA risk assessment workshop. However, in
Turkey, there is no policy requirement to include changing climate risks in infrastructure planning
and neither do infrastructure operators have to assess and implement climate adaptation action
plans in on-going operations. This applies to Public Private Partnership legislation as well, given the
high market share of these types of projects in energy and transport sector investments that do not
refer to the changing climate risk landscape. Despite an existing number of plans and programs about
climate change that 