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HIGHLIGHTS

>

The Trans Adriatic Pipeline constitutes a foreign direct investment with
considerable benefits at difficult times for the Greek economy.

The construction and operation of TAP over a 50 year economic life is ex-
pected to generate €33-36 billion of output in the Greek economy (direct
and broader effects).

o About €17-18 billion of additional Gross Value Added in total.

TAP is expected to generate between 4,300 - 4,800 jobs per year on aver-
age for almost five and a half decades (~8,000 — 10,000 during the con-
struction phase).

The impact of the project is concentrated at regions that are hurt strongest
by the unprecedented depression.
o Almost 3/5 of the investment’s total impact on output in the Greek econ-

omy occurs in Northern Greece (Macedonia and Thrace).

In East Macedonia - Thrace, TAP would lead to an increase of GVA by
about €65 million per year during the construction period and about €85
million on average per year during its five decades of operation.
o In employment terms, on average 600 people will be employed each

year in the region as a result of TAP for more than five decades.

o More than 1,800 employees during the construction phase.

TAP would generate about €80 million GVA in Central Macedonia during
the construction phase and almost €90 million during the operation phase.
o Approximately 1,200 people will be employed in the region.
o More than 2,200 employees during the construction phase.

In Western Macedonia, TAP would generate €30 million of value added dur-
ing the construction phase and about €40 million during operation.

o On average, the employment in the region will be boosted every year

by about 500 jobs.

o Almost 800 additional jobs during construction.

The materialisation of the long-term benefits to their full extent requires a
more proactive entrepreneurship, non-distortive legislation and supportive
socio-political climate.

Qo © Foundation for Economic and Industrial Research 6
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EXECUTIVE SUMMARY

The Trans Adriatic Pipeline (TAP) is a project that competes to transport gas originat-
ing in the Caspian region through Greece and Albania to the Italian market. Cur-
rently, TAP is the only route left that crosses Greek territory among those competing
to transport gas from the second phase of the development of the Shah Deniz field in
Azerbaijan.

Large-scale foreign investments, such as TAP, contribute directly to the economy
through direct payments (taxes etc.), employment during construction & operation
and voluntary contributions. In addition, the economy benefits indirectly through the
employment, procurement of goods and services and other output that occurs along
the supply chain. Moreover, the additional income that accrues to workers employed
by TAP and across the wider supply chain translates into consumer purchases, re-
sulting in further rounds of economic activity. Meanwhile, export advantage could
also accrue to companies, who have enhanced their expertise as a result of their in-
volvement with TAP, which can be used in other similar projects abroad or have re-
duced their production cost by gaining access to natural gas.

The purpose of the study is to quantify the impacts of TAP on the Greek economy.
The study investigates the direct and the broader effects on output, gross value
added and jobs across all the sectors of the Greek economy from the construction
and operation of TAP. The scope of the study includes a breakdown of the benefits
at regional level and in particular for each of the regions in Northern Greece that host
sections of TAP (East Macedonia and Thrace, Central Macedonia, West Macedonia).
It covers both the 3-year construction phase and the 50-year operations phase.

Methodology

For the purposes of this study we developed a Multi-Regional Input-Output Model
with a long-term projection, using well-established methods and techniques. In par-
ticular, we broke down the national input-output table down to regional level, applying
the Cross-Industry Location Quotient (CILQ) method with employment data. In order
to capture the interregional dependencies, we used the Leontief-Strout Gravity Model
(LSGM). For the extension of the input-output analysis over the lifespan of the pipe-
line, we projected the input-output tables using Eurostat’'s Euro method. The projec-
tion utilised assumptions on the future structure of the Greek economy that reflect the
expected trends in technology and trade.

0‘0 © Foundation for Economic and Industrial Research
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Impact of TAP on the Greek economy

The construction and operation of TAP over a 50 year economic life is expected to
generate total output between €33 - 36 billion in the Greek economy. The variation
comes from uncertainty, regarding the source of supply of the pipes for the project.
There are Greek companies that have gained sufficient expertise to be capable of
supplying pipes for similar projects internationally. Nevertheless, whether they would
win the contract for TAP would depend on the outcome of the trade negotiations be-

tween the company and its potential suppliers.

In terms of gross value added, the impact from the investment is estimated at €18
billion in the case of domestic pipe production (Figure 1) and €17 billion under the
imported pipes scenario. Out of this estimate, more than €5 billion correspond to
value added generated through the operation of the project itself (i.e. taxes, depre-
ciation expenses, net operating surplus, etc.). With respect to employment, TAP is
expected to generate between 235 and 260 thousand job-years across the Greek
economy. In annual terms, this corresponds to 4,300 to 4,800 jobs to Greek resi-
dents per year on average for almost five and a half decades (~8,000 — 10,000 dur-

ing the construction phase).

Figure 1: Impact on value added and employment in Greece, domestic pipes
scenario, 2015-2068
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Source: IOBE Input-output model; Eurostat IO tables (http://goo.gl/c9pT7)

The results are comparable with those generated by other studies. A study con-
ducted in 2011 by IENE estimated that TAP’s construction would generate €371 mil-
lion GVA p.a. in Greece (IENE, 2011), compared with €402 million in the domestic

© Foundation for Economic and Industrial Research
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pipe scenario and €315 million in the imported pipe scenario of our study. Similarly,
IENE’s study estimated that 9,054 people will be employed for TAP’s construction,
compared with 9,992 in our estimations for the domestic pipe scenario and 7,909 for
the imported pipes scenario. Moreover, given that our study includes the section of
the pipeline between Komotini and Kipi that was only recently added to the project,
our impact estimates can be seen as conservative, for the construction phase at

least.

In addition, our estimates on employment are quite close to those produced using
Ministry of Finance’s instructions for NSRF candidates (Ytroupyeio Oikovopiag kai
Oikovouikwy, 2009). The direct effect on employment during construction (excluding
employment along the value chain and wider employment effects), estimated using
these instructions, amounts to 10,688 job-years, which is fairly close to our estimate
of 10,983 job-years.

Impact of TAP on the economy of Northern Greece

The Trans Adriatic Pipeline is routed to pass through the administrative regions of
East Macedonia-Thrace, Central Macedonia and West Macedonia, which often are
colloquially grouped as Northern Greece'. The construction of TAP is expected to
generate a total of €20 billion of output over the lifespan of the project in this group of
administrative regions (Figure 2). This represents almost 3/5 of the investment’s total
impact on the Greek economy, with the remaining 2/5 of the impact occurring in the
remaining Greek regions that would supply Northern Greece with the required goods

and services.

It should be noted that the domestic and imported pipes scenaria yield similar results
for the regions of Northern Greece. This is due to the fact that key Greek pipe suppli-
ers are situated outside these regions (i.e. in Central Greece and Peloponnese).

In terms of gross value added, the impact is estimated at €11.4 billion (Figure 2), with
almost half of this (€5 billion) resulting directly from the operation of the pipeline. On
an annual basis, the investment would generate €180 million on average during the
construction phase and €210 million during the pipeline’s operation.

In addition, the investment is expected to support more than 120 thousand job-years
during the entire period. This implies that on average more than 2,200 people would

" Not to be confused with EU NUTS 1 region of Voreia Ellada (lit. Northern Greece), which
also includes the region of Thessaly.

0‘0 © Foundation for Economic and Industrial Research 9
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be employed in Northern Greece each year over more than five decades as a result
of TAP.

Figure 2: Impact on Value Added and Employment in Northern Greece, 2015-
2068
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Impact of TAP on the economy of East Macedonia — Thrace

In East Macedonia-Thrace, TAP is estimated to boost the total value of production by
about €7 billion. This corresponds to about a third of the overall impact on Greek ter-
ritory. It should be noted that the impact in the region is boosted significantly by the
fact that it would host a compressing station near Komotini.

Figure 3: Impact on Value Added and Employment in East Macedonia — Thrace,
2015-2068
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In terms of gross value added the total impact over the life-time of the project is esti-
mated at €4.5 billion, of which almost €2.8 billion (or more than 60%) comes directly

10
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from the operation of the project (Figure 3). Annually, TAP would lead to an increase
of GVA by about €65 million during the construction period and about €85 million dur-
ing operation.

In employment terms, more than 33 thousand job-years will be created in the region
over the entire lifetime of the investment, which is almost a quarter of the invest-
ment’s total impact on employment. This implies that on average 600 people will be
employed each year in the region as a result of TAP for more than five decades
(more than 1,800 during the construction phase).

Impact of TAP on the economy of Central Macedonia

In Central Macedonia the construction of TAP is expected to expand output, through
the entire life of the investment, by more than €9 billion, almost half of the invest-
ment’s total impact in Northern Greece (Figure 4). Unlike, however, East Macedonia-
Thrace and Western Macedonia most of the impact would come from export effects
on suppliers due to stronger activity in the region in the Machinery and Equipment
sector.

In terms of Gross Value Added this translates to more than €4.7 billion of which al-
most 30% (or €1.4 billion) comes from TAP’s operation itself. These estimates imply
that on an annual basis TAP would generate more than €80 million GVA in the region
during the construction phase and almost €90 million during the operation phase.

Figure 4: Impact on Value Added and Employment in Central Macedonia, 2015-
2068
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The pipeline project will boost employment in the region by 65 thousand job-years,
representing almost half of the investment’s total impact on employment in Northern

0.(--)\ © Foundation for Economic and Industrial Research
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Greece. On average each year, approximately 1,200 people will be employed in the
region (more than 2,200 during the construction phase).

Impact of TAP on the economy of West Macedonia

In Western Macedonia the construction of TAP is expected to generate more than €4
billion of output, representing almost 1/5 of the investment’s total impact in Northern
Greece. More than 1.1 billion euro of the total output would come from the eventual
introduction of natural gas to the fuel mix in the region.

It should be noted, however, that further actions, such as an establishment of a gas
distribution company, construction of a low pressure grid, negotiations of a gas sup-
ply contract with gas producers, etc. are also required to enable the penetration of

natural gas in the region’s economy.

Further economic benefits for the region could be expected in the future, in case an
additional compressor station is constructed near the border with Albania in order to
double the capacity of the pipeline as more gas becomes available upstream.

Figure 5: Impact on Value Added and Employment in West Macedonia, 2015-
2058
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In terms of gross value added, the impact for the local economy exceeds €2 billion
with about 40% of it coming directly from the operation of the pipeline (Figure 5). On
an annual basis, the investment is expected to generate more than €30 million of
value added during the construction phase and €40 million during operation.

In addition, the investment creates significant economic benefits in terms of employ-
ment in the region with the estimated impact exceeding 26,000 job-years through the

“((--)\ © Foundation for Economic and Industrial Research
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entire life of the project, most of which (85%) resulting from spill-over effects. On av-
erage, the employment in the region will be boosted every year by about 500 jobs as
a result of TAP (almost 800 jobs during construction).

Summary

The Trans Adriatic Pipeline constitutes a foreign direct investment with considerable
benefits at difficult times for the Greek economy. Its impact is concentrated at, but
not limited to, regions that are hurt strongest by the unprecedented depression the

country has been experiencing in the past 5 years.

Figure 6: Impact per region, domestic pipes scenario, 2015-2068
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Meanwhile, the project can have significant benefits over the long-term as well. Part
of them comes directly from the operation of the project, yet some of them are condi-
tional on the capability of the Greek manufacturing sector to capitalise on its experi-
ence with the project. The materialisation of the long-term benefits to their full extent
thus requires a more proactive and export-oriented entrepreneurship, a legislation
that does not distort the market incentives and socio-political climate that supports

the viable and socially responsible business activity.

© Foundation for Economic and Industrial Research
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1 SCOPE OF STUDY

The Trans Adriatic Pipeline (TAP) is a project that competes to transport gas originat-
ing in the Caspian region through Greece and Albania to the ltalian market. On
Greek territory, it is routed to start near the Turkish-Greek border and cross the
northern Greek regions of Thrace and Macedonia to reach the Albanian border near
North-East of Kastoria. Currently, TAP is the only route left that crosses Greek terri-
tory among those competing to transport gas from the second phase of the develop-
ment of the Shah Deniz field in Azerbaijan.

Large-scale foreign investments, such as TAP, contribute directly to the economy
through direct payments (taxes etc.), employment during construction & operation
and voluntary contributions. In addition, the economy benefits indirectly through the
employment, procurement of goods and services and other output that occurs along
the supply chain of TAP-related purchases (Figure 1.1). Moreover, the additional in-
come that accrues to workers employed by TAP and across the wider supply chain
translates into consumer purchases, resulting in further rounds of economic activity.
Furthermore, the enhanced availability of gas reduces the production costs and
boosts competitiveness, leading to potential increase of exports. Meanwhile, export
advantage could also accrue to companies, who have enhanced their expertise as a
result of their involvement with TAP, which can be used in other similar projects
abroad.

Figure 1.1: Types of impact

Direct impact

Indirect impact

Induced impact

Investment
expenditure
&
g Y -
Higher i ) o
; activity in Higher ac- Higher activity
g TAP tivity along across the econ-
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Catalytic / chain consumer spend-
spillover ing
impacts

The purpose of the study is to quantify the impacts of TAP on the Greek economy.
The study investigates the direct and the broader effects on output, gross value

a‘/(--)\ © Foundation for Economic and Industrial Research
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added and jobs across all the sectors of the Greek economy from the construction
and operation of TAP. The scope of the study includes a breakdown of the benefits
at regional level and in particular for each of the regions in Northern Greece that host
sections of TAP (East Macedonia and Thrace, Central Macedonia, West Macedonia).

It covers both the 3-year construction phase and the 50-year operations phase.

15
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2 METHODOLOGY OVERVIEW

The building block of all sectoral impact assessment studies is the input-output
model, pioneered by the Russian-American economist Wassily Leontief in the 1930s.
Leontief restated general equilibrium economic analysis in such a way so as to make
its computation feasible and applicable in practical issues, for which he was awarded
the Nobel Memorial Prize in Economic Sciences in 1973. The input-output methodol-
ogy forms an essential building block of the complex multisector computable general
equilibrium models that have been developed since then and has remained a very
popular tool for performing impact assessment studies.

The Input-Output model takes explicitly into account that in order to produce anything
(“output”) a producer has to pay for “inputs” (e.g. labour, capital, products and ser-
vices). In order to illustrate better the intuition of the model, let us take for example
an investment of €100 million spent on a compression station in Greece.

Table 2.1: Purchases for a €100 million investment in a compression station
(illustrative example)

Product / Service D;):;.;slyc Imports Total

Machinery and equipment

Construction 3,5 1,5 5
Land transport 5,0 0,0 5
Architectural and engineering 2,9 0,1 3
Administrative services 2,9 0,1 3
Accommodation and food 2,8 0,2 3
Legal, accounting & consulting 0,9 0,1 1
Total 35 65 100

Source: |IOBE assumptions

In order to build a compression station for that amount, it would be reasonable to as-
sume that the entrepreneur would need to purchase machinery and equipment
(€80M), hire a construction company (€5M), pay for land transport (€5M) and for a
number of other goods and services. Given the existing structure of the Greek econ-
omy, we could expect that out of the €80 million spent on Equipment, €63 million
would be paid for goods coming from abroad, while €17 million would be procured
from Greek manufacturers (Table 2.1).

Similarly for the remaining goods and services that would be procured for the station,
a part of the supply would be produced on Greek territory and the remaining will be
imported from abroad, with the extent of local content depending on the competitive-

16
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ness of the local producers and the outcome of the trade negotiations between the
project and its suppliers. Overall, we can expect the investment in this illustrative ex-
ample to generate a direct impact on imports to the amount of €65 million and on
domestic output by €35 million.

Given the coefficients in the input-output table for Greece, in order to produce these
€35 million of output, the Greek companies involved in the procurement of the com-
pressing station would pay €17 million for goods and services themselves as inputs
in their production processes. Out of this, €1 million would go to the State Treasury in
the form of taxes, while the remaining amount (€16 million) would be collected as
revenue by the producers / importers of the inputs. The remaining €18 million would
represent the value added that will be generated in the Greek economy as a direct
impact from the construction of the compressing station.

Figure 2.1: Direct impact of an investment on value added (illustration)

Intermediate Consumption
€16M Taxes on production

Imports €65M

Purchases
Domestic Value Added (direct) €18M

Source: IOBE assumptions, Eurostat 10 tables for Greece (http://g00.gl/c9pT7)

In turn, the value added can be further broken down to its constituent elements
(Figure 2.1). About half a million of the impact on value added would represent taxes
that the companies would pay for their ongoing production (e.g. for securing licenses,
etc.). The remaining would be split almost equally between salaries to the employees
and gross profit (e.g. dividends to the shareholders and depreciation and amortisa-
tion expenses to compensate for the wear and tear of the companies’ assets).

Meanwhile, in order to produce the additional €35 million of output, about 650 job-
years should be created. This implies that if a project lasts for a year, 650 people
would be employed in order to produce these goods. If alternatively, the project lasts
for 3 years, 650 job-years would imply that almost 220 people would be employed
over the project’s lifespan.

In turn, the procurement of €16M to the compression station suppliers itself would
generate (indirect) value added and employment. Each of the sectors involved in the
procurement of products and services for the construction of the compressing station
would need to purchase goods and services in order to produce the required output.
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Figure 2.2: Indirect impact of an investment (illustration)
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Source: Eurostat 10 tables for Greece (http://goo.gl/c9pT7)

For example, the companies supplying the equipment would need to buy basic met-

als, metal products and other goods, while they would also need legal, accounting,

consulting and other services (Figure 2.2). In turn, the companies supplying the me-

tallic plates to the equipment companies would need iron, steel and other products

and services. The basic metals producers would require energy and various ser-

vices. In short, a demand shock that comes from a new investment causes a chain

reaction across the economy that leads to an acceleration of economic activity, gen-

erating in turn additional imports, domestic output, employment, value added, wage

income, profits, etc. The impact and effects coming from this process are termed “in-

direct” in the Input-Output literature.

%‘%
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But the overall impact of an investment does not stop here. The increased economic
activity, as we saw, would generate value added, part of which would end up in the
household budgets in the form of additional wage income. Some of it would be trans-
formed into wealth through savings, still most of it would be spent on consumer
goods, such as housing, eating out, food products, health services, energy, etc.

This triggers one more round of effects on economic activity to satisfy the increased
demand for consumer goods, which in itself has a multiplicative effect, as the produc-
tion of consumer goods requires inputs. The output, value added, employment,
wages, etc. generated along the mesh of supply chains that come from this process
are termed “induced effects/impact” in Input-Output terms.

The mechanics of the estimation of the model are explained in detail in the appendix,
but it is important to note that to estimate these effects in practice involves a number
of simplifications. These assumptions limit the applicability of the static input-output
model, yet are essential in order to make it suitable for applied analysis.

As this study involves an estimation of an impact at regional level for a significant
time span, the static input-output model is not suitable without significant extension
effort. For the purposes of this study we developed a Multi-Regional Input-Output
Model with a long-term projection, using well-established methods and techniques.

Figure 2.3: Basic data sources

* Source: Eurostat 10 Tables Database (http://goo.gl/c9pT7)
« Reference year: 2010

» Coverage: 62 economic branches (NACE rev.2)

« Date of publication: 13/01/2012

Input-output tables

« Source: Eurostat Structural Business Statistics (http:/goo.gl/6H2gP)
. « Reference year: 2009

Reglonal employment » Coverage: Regions (NUTS 2) and economic branches (NACE rev.2)
« Date of publication: 13/06/2012

Capital and operating IR0l LTl
expenditu re «Validated by TAP's representatives in the project team

Macroeconomic *Source: IOBE Macroeconomic Analysis and Policy Unit
projections *Comparable with EC, IMF and OECD projections

Distance between «Source: Google Maps (http:/goo.gl/maps/DMp1C)
regions *Optimum road route between region borders
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In particular, we broke down the national input-output table down to regional level,
applying the Cross-Industry Location Quotient (CILQ) method with employment data
(Figure 2.3). In order to capture the interregional dependencies, we used the Leon-
tief-Strout Gravity Model (LSGM). For the extension of the input-output analysis over
the lifespan of the pipeline, we projected the table using Eurostat’s Euro method. The
projection utilised assumptions on the future structure of the Greek economy that re-
flect the expected trends in technology and trade.

20
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3 ECONOMIC IMPACT

The construction and operation of TAP over a 50 year economic life is expected to
generate total output between €33 - 36 billion in the Greek economy (Figure 3.1).
The variation comes from uncertainty, regarding the source of supply of the pipes for
the project. There are Greek companies that have gained sufficient expertise to be
capable of supplying pipes for similar projects internationally. Nevertheless, whether
they would win the contract for TAP would depend on the outcome of the trade nego-
tiations between the company and its potential suppliers.

In case Greek manufacturing firms supply the pipes, additional economic benefits are
to be expected, both directly for the fabricated metal products sector and indirectly
for the sectors supplying equipment, material and services for the construction of the
pipes, but also across the economy as induced impact from the spending of the addi-

tional household income.

In either case, more than 70% of the overall impact on output over the lifetime of the
project comes from spill-over effects. This corresponds mostly to potential benefit
that the companies participating in the project would be able to utilise by capitalising
on the experience they would gain in the project.

Figure 3.1: Impact on Output (local pipes versus imported pipes scenario)

Domestic Pipes Scenario
40 40 -

Imported Pipes Scenario

€'2012 billion

Construction  Operation Spill-over Total

€'2012 billion

35 A 35 A
30 30 A

25 - 5§25 -

2 - S 90 |

15 - N 15
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5 - . 5 - .

o | o | , ,

Construction  Operation Spill-over Total

effects effects

Source: IOBE Input-output model; Eurostat IO tables (http://go0o.gl/c9pT7)

In terms of gross value added, the impact from the investment is estimated at €18
billion in the case of domestic pipe production (Figure 3.2) and €17 billion under the
imported pipes scenario. Out of this estimate, more than €5 billion correspond to
value added generated through the operation of the project itself.
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Figure 3.2: Impact on Value Added for Greece in the domestic pipes scenario,

2015-2068
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Source: IOBE Input-output model; Eurostat IO tables (http://goo.gl/c9pT7)
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Given the fact that pipelines are capital intensive businesses with comparatively little

expenses for procuring supplies, most of the revenue generated by their operation

corresponds to value added, in the form of taxes, duties and levies paid to the host

government, depreciation expenses to cover the wear and tear of the fixed assets

and net profit. Given also the relatively low number of people that would be employed

directly for the project after the completion of its construction, the indirect and in-

duced impact on value added from the operation of the pipeline itself would be much

smaller than the direct impact.
Figure 3.3: Impact on Employment in Greece, 2015-2068
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With respect to employment, TAP is expected to generate between 235 and 260
thousand job-years across the economy. In annual terms, this corresponds to 4,300
to 4,800 jobs per year on average for almost five and a half decades. The operation
of the project itself would have a relatively small impact on employment, as already
mentioned. Therefore, the jobs during the operation phase would mostly come from
spill-over effects (Figure 3.3).

Table 3.1: Impact on the economy of Greece, annual average

Impact 2015-18 2019-28 2029-38 2039-48 2049-58 2059-68

Output (€EM'2012)

Direct 228 189 215 240 267 302

Domestic Indirect 198 70 104 131 158 196
pipes Induced 390 150 212 265 326 405
Total 816 409 530 635 751 902

Direct 177 181 205 229 256 289

Imported Indirect 153 61 92 117 142 179
pipes Induced 300 136 195 246 304 379
Total 630 378 492 592 702 847

Value Added (€M'2012)

Direct 79 126 135 143 153 165

Domestic Indirect 106 36 49 62 75 90

pipes Induced 217 73 98 121 148 181
Total 402 235 282 327 376 436

Direct 70 125 134 142 152 164

Imported Indirect 77 31 43 55 67 82
pipes Induced 167 67 90 112 138 169
Total 315 223 267 310 357 415

Employment (No.)

Direct 2.746 1.004 924 819 716 630
Domestic Indirect  2.440 783 976 1.117 1.324 1.809
pipes Induced  4.806 1.609 1.985 2.260 2.663 3.422
Total 9.992 3.396 3.885 4197 4.703 5.861

Direct 2.401 947 860 749 636 542
Imported Indirect  1.804 680 864 1.005 1.202 1.664
pipes Induced  3.704 1.459 1.824 2.094 2.478 3.209
Total 7.909 3.086 3.547 3.848 4.316 5.415

Source: IOBE Input-output model; Eurostat IO tables (http://goo.gl/c9pT7)

The annual impact on jobs is more pronounced during the construction phase (Table
3.1), when we could expect almost 10,000 jobs per year under the domestic pipes
scenario (almost 8,000 if the pipes will be imported from abroad).
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In contrast, the wake effect from the investment shock is stronger in GVA terms. The
impact on value added during the first 15 years of operation is lower compared with
the construction phase, yet the difference is relatively small due to the strong direct
impact on value added (but not on employment) from the operation of TAP itself.
Overtime, as the spill-over effects compound, the annual value added may even ex-
ceed the level it reached during the construction phase.

The results are comparable with those generated by other studies. A study con-
ducted in 2011 by IENE estimated that TAP’s construction would generate €371 mil-
lion GVA p.a. in Greece (IENE, 2011), compared with €402 million in the domestic
pipe scenario and €315 million in the imported pipe scenario. Similarly, IENE’s study
estimated that 9,054 people will be employed for TAP’s construction, compared with
9,992 in our estimations for the domestic pipe scenario and 7,909 for the imported
pipes scenario. Moreover, given that our study includes the section of the pipeline
between Komotini and Kipi that was only recently added to the project, our impact
estimates, for the construction phase at least, can be seen as conservative.

In addition, our estimates on employment are quite close to those produced using
Ministry of Finance’s instructions for NSRF candidates (Ytroupyeio Oikovopiag kai
Oikovouikwy, 2009). According to the instructions, direct employment in terms of job-
years can be estimated from the total investment amount by assuming that a certain
share of it corresponds to labour expenses, which is than divided by an indicative
wage. The instructions do not specify what personnel cost coefficient should be used
for pipelines, yet if we use the coefficient for a somewhat similar type of work (30%
for laying railway networks) and divide the result by the indicated wage (€27,170 per
person per year), we would get that the direct effect on employment during construc-
tion amounts to 10,688 job-years, which is fairly close to our estimate of 10,983 job-
years direct impact on employment.

3.1 Impact on Northern Greece (Macedonia and Thrace)

The Trans Adriatic Pipeline is routed to pass through the administrative regions of
East Macedonia-Thrace, Central Macedonia and Western Macedonia, which often
are colloquially grouped as Northern Greece®. These regions occupy an area of
42,755 km? with a population of 2.85 million inhabitants (25 per cent of Greece).

% Not to be confused with EU NUTS 1 region of Voreia Ellada (lit. Northern Greece), which
also includes the region of Thessaly.
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This group of regions has a Gross Value Added of €41.9 billion,? representing 20 per
cent of the country’s total output. As in the Greek economy overall, services domi-
nate, with Trade-Transport-Tourism and activities that are predominantly part of the
General Government (Public Administration, Defence, Education, Human Health and
Social Work Activities) generating nearly half of the region's gross value-added
(GVA).

Still, the share of contribution of the tertiary sector in the economy is 70 per cent,
which is lower by 8 per cent compared to the national average. Agriculture’s contribu-
tion to the economy of Northern Greece is above 5 per percent (€2.9 billion), which is
almost double than the contribution of the primary sector in Greece overall (6%).
Similarly the industrial sectors have a stronger presence, as their share is higher by
five per cent compared to Greece overall.

Figure 3.4: Share of NACE chapters in GVA and employment in Northern
Greece, 2009

A. Gross Value Added B. Employment
Trade, transport, tourism Trade, transport, tourism
Public sector Public sector
Industry Industry
Real estate Agriculture
Professional activities Construction
Construction Professional activities
Arts-Recreation Arts-Recreation
Financial sector Financial sector
ICT ICT
Agriculture Real estate

0% 5% 10% 15% 20% 25% 30% 0% 10% 20% 30% 40%
u Northern Greece = Greece ®Northern Greece ®Greece

Source: Eurostat Regional Economic Accounts (http://goo.gl/YgKjH)

According to the Labour Force Survey of the National Statistics Office for the second
quarter of 2012, Northern Greece has an active workforce of 1.2 million people of
which 897 thousand are employed. Unemployment in the region has increased to
26.4% in the second quarter of 2012, which is higher by almost 2 per cent compared
to the national average.

® The historic regional data on value added and the sectoral composition of employment in
this study refers to the latest available time period (2009) and comes from Eurostat’s Re-
gional Economic Accounts database (http://goo.gl/YgKjH).

0’/(--)\ © Foundation for Economic and Industrial Research 25



Economic Impact of TAP on Greece Economic impact

The highest concentration of jobs is observed in Trade-Transport-Tourism (29%) and
the Public sector activities. The primary sector comes third, with a share that is

higher by 5 per cent compared to the national average.

The construction of TAP is expected to generate a total of €20 billion of output over
the lifespan of the project in Northern Greece (Figure 3.5). This represents almost
3/5 of the investment’s total impact on the Greek economy, with the remaining 2/5 of
the impact occurring in the remaining Greek regions that would supply Northern
Greece with the required goods and services. More than half of the impact (€11 bil-
lion) corresponds to direct effects, with the induced impact amounting to almost €6
billion and the remaining €3 billion coming from indirect effects.

It should be noted that the domestic and imported pipes scenaria yield similar results.
This is due to the fact that key Greek pipe suppliers are situated outside the region’s
borders (i.e. in Central Greece and Peloponnese).

Figure 3.5: Impact on Output in Northern Greece, 2015-2068
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Source: IOBE Input-output model; Eurostat 10 tables (http://g00.gl/c9pT7)

In terms of gross value added, which represents the difference between total output
and the cost of inputs from the other sectors, the impact is estimated at €11.4 billion
(Figure 3.6), with almost a half (€5 billion) resulting directly from the operation of the
pipeline. On an annual basis, the investment would generate €180 million on average

during the construction phase and €210 million during the pipeline’s operation.
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Figure 3.6: Impact on Value Added and Employment in Northern Greece, 2015-

2068

A. Gross Value Added

12 fmm e

10 fo--m oo

S
§ 8 f oo
3
N6 --
by
]
£ 4 ---------- - - - - - - -]
o b . _____ [ . .
g —_
Construction  Operation Spill-over Total
effects

140
120
100

'000 of job-years

B. Employment

Construction Operation  Spill-over Total
i effects .
Induced @indirect & Direct

Source: IOBE Input-output model; Eurostat, 10 tables (http://g00.9l/c9pT7)

In addition, the investment is expected to support more than 120 thousand job-years

during the entire period. This implies that on average more than 2,200 people would

be employed in Northern Greece each year over more than five decades as a result

of TAP.

Figure 3.7: The 10 economic branches with the highest impact in Northern
Greece, average per annum
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Almost 2/3 of the value added would be generated by Industry sectors. In particular,
the Energy sector would see its value added higher by more than €90 million on av-
erage per year (45% of overall impact), which mostly represents the direct impact
from TAP’s operation. In employment terms, the impact is strongest in Machinery-
Equipment (more than 400 jobs or 19% of the impact), followed by Agriculture and
Accommodation - Food services (10% and 9% share respectively).

3.2 Impact on East Macedonia — Thrace

East Macedonia and Thrace is one of Greece’s 13 administrative regions, occupying
an area of 14,157 km? in the northeast of the country. It comprises of the prefectures
of Evros, Rodopi, Xanthi, Kavala and Drama, including also the Aegean islands of
Thassos and Samothraki. The region borders with Turkey on the east, Bulgaria on
the north and the region of Central Macedonia on the east. It is the sixth largest re-
gion in terms of population with approximately 600 thousand residents, representing
5.4 per cent of the country’s total population.

The region contributes approximately 4 per cent of Greece’s gross value added (€8.3
billion in 2009). In terms of employment, East Macedonia —Thrace has an active
workforce of 254 thousand people of which 194 thousand are employed. The unem-
ployment rate is at 24%, almost identical to the national level, with 61.2 thousand
people (5.2% of total unemployment in Greece) unemployed.

As elsewhere in Greece, Services dominate the region’s economy. Compared with
Northern Greece, however, the share of Public Administration services in both the
region’s GVA and employment is considerably higher (+6.5 and +2.5% percentage
points respectively), most probably due to the need to guard the country’s border
with Turkey (Figure 3.8). Another sector with increased relevance for the region’s
economy is Agriculture, which accounts for "4 of the region’s employment, a share
that is higher by 8.7 percentage points compared with Northern Greece and 13.5 p.p.
with Greece overall.

In contrast, the contribution of Trade-Transport-Tourism is lower than in Northern
Greece by 1.6 p.p. in GVA and by 3.7 p.p. in Employment. Industry and Real Estate
Activities are also less dominant than in Northern Greece (-1.5 p.p. and -0.9 p.p.
lower share in GVA respectively).

28
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Figure 3.8: Share of NACE chapters in GVA and employment in East Mace-
donia - Thrace, 2009

A. Gross Value Added B. Employment
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Source: Eurostat, Regional Economic Accounts (http://goo.gl/YgKjH)

In East Macedonia-Thrace, TAP is estimated to boost the total value of production by
almost €7 billion (Figure 3.9). This corresponds to about a third of the overall impact
on Greek territory. It should be noted that the impact in the region is boosted signifi-
cantly by the fact that it would host a compressing station near Komotini.

Figure 3.9: Impact on Output in East Macedonia — Thrace, 2015-2068
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Source: IOBE Input-output model; Eurostat 10 tables (http://goo.gl/c9pT7)

The direct impact amounts to €4.9 billion. The induced effects account for €1.3 bil-
lion, almost twice as high as the indirect effect. Overall, every million of euro invested
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by TAP in the region results in 21 million euro of total output over the lifetime of the
project.

In terms of gross value added the total impact over the life-time of the project is esti-
mated at €4.5 billion, of which €2.8 billion (or 70%) comes directly from the operation
of the project (Figure 3.10).* Annually, TAP would lead to an increase of GVA by
about €65 million during the construction period and about €85 million during opera-
tion (Table 3.2).

Figure 3.10: Impact on Value Added and Employment in East Macedonia —
Thrace, 2015-2068
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Source: IOBE Input-output model; Eurostat 10 tables (http://goo.gl/c9pT7)

In employment terms, more than 33 thousand job-years will be created in the region
over the entire lifetime of the investment, which is almost a quarter of the invest-
ment’s total impact on employment. This implies that on average 600 people will be
employed each year in the region as a result of TAP for more than five decades. The
direct contribution to local employment amounts to more than 12 thousand job-years,
whereas about the same number of job-years is expected to be supported from con-
sumer spending on goods and services out of the generated wage income (induced
effect on employment). About 8 thousand job-years are estimated to be supported
from the increase in the production of intermediate goods and services (indirect ef-
fect).

Across the sectors of economic activity, the highest impact in GVA terms would be
observed in the Energy sector (more than 60% of the total impact), mostly due to the
direct involvement of TAP’s operation in this sector (Figure 3.11). The largest impact

* Under the assumption that the value added of the project’s operation is split across the re-
gions, based on their share in the project’s capital expenditure.
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on employment is expected in Machinery-Equipment (22% of total impact), Construc-
tion and Agriculture (approximately 10% each).

Table 3.2: Impact on the economy of East Macedonia - Thrace, average per an-
num

\ Impact 2015-18 2019-28 2029-38 2039-48 2049-58
Output (EM'12)
Direct 67 78 85 92 99 108
Indirect 26 6 9 12 14 18
Induced 41 12 17 22 28 34
Total 134 96 111 126 141 161
Value Added (€M'12)
Direct 27 62 65 67 70 73
Indirect 14 4 5 7 8 10
Induced 24 6 8 11 13 16
Total 65 72 78 84 91 99
Employment (No.)
Direct 902 225 205 177 148 123
Indirect 384 85 108 125 146 187
Induced 540 143 179 204 236 285
Total 1,826 453 491 506 530 594

Source: IOBE Input-output model; Eurostat 10 tables (http://goo.gl/c9pT7)

Figure 3.11: The 10 economic branches with the highest impact in East Mace-
donia-Thrace, average per annum
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3.3 Impact on Central Macedonia

Central Macedonia is the administrative region with the largest area in Greece, occu-
pying 19,147 km? (14.5% share). With almost two million inhabitants (17% share) it is
the second most populated region in the country. About 60% of the region’s popula-
tion lives in Thessaloniki, the country’s second largest city and the major economic
and commercial centre in Northern Greece. The region is formed by the prefectures
of Imathia, Thessaloniki, Kilkis, Pella, Pieria, Serres and Chalkidiki.

Figure 3.12: Share of NACE chapters in GVA and employment in Central Mace-
donia, 2009
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Source: Eurostat Regional Economic Accounts (http:/goo.al/YaKjH)

Given its largely urban character, Central Macedonia has a diversified production
structure with a significant presence in all economic sectors. It contributes 14% of
total Greek GVA (or €28.8 billion in 2009).

The industrial sector has been in decline over the past years, partially due to a migra-
tion of manufacturing enterprises to neighbouring countries. The sector’s contribution
in the region’s GVA is approximately 15%, lower by 3.8 p.p. compared to Northern
Greece (Figure 3.12).

In contrast, Services contribute more than 70% of total gross value added, 2 p.p.
higher compared to Northern Greece. Trade-Transport-Tourism has a share of 28%,
higher by 2.4 p.p. than in Northern Greece overall. This is mostly due to the fact that
the Tourism sector is well-developed in the region, attracting foreign visitors mainly
from neighbouring Balkan countries. Nights spent in Hotels and similar establish-
ments in Central Macedonia (domestic residents and foreigners) account for 10% of
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Greece’s total, half of which take place in Chalkidiki, one of the most popular tourism

destinations in the country.

Figure 3.13: Impact on Output in Central Macedonia, 2015-2068
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In terms of employment, the workforce is estimated at 826 thousand people, of which

619 thousand are employed. About one in three employees work in the Trade-

Transport-Tourism sector, which is 2.1 p.p. higher than in Northern Greece overall. In

contrast, lower employment share is observed in Agriculture (-3.5 p.p.) and Public

Sector Activities (-0.7 p.p.). Despite the diversified economy, the unemployment rate
in the second quarter of 2012 stood at 25.1%, the third highest among Greek re-

gions. The unemployed people are approximately 207 thousand representing 2/3 of

the jobless people in Northern Greece and 18% of Greek unemployment.

Figure 3.14: Impact on Value Added and Employment in Central Macedonia,
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In Central Macedonia the construction of TAP is expected to expand output, through
the entire life of the investment, by more than €9 billion, almost half of the invest-
ment’s total impact in Northern Greece (Figure 3.13). Unlike, however, East Mace-
donia-Thrace and Western Macedonia most of the impact would come from export
effects on suppliers due to stronger activity in the region in the Machinery and
Equipment sector.

Table 3.3: Impact on the economy of Central Macedonia, average per annum

Impact 2015-18 2019-28 2029-38 2039-48 2049-58 2059-68
Output (€EM’12)
Direct 58 55 65 75 86 100
Indirect 41 17 25 33 40 50
Induced 72 33 47 60 75 94
Total 170 104 137 167 200 243
Value Added (€M’12)
Direct 23 36 40 43 47 52
Indirect 20 9 12 16 19 24
Induced 40 16 22 28 34 42
Total 83 61 74 87 101 118
Employment (No.)
Direct 778 348 320 278 234 194
Indirect 526 192 241 275 316 409
Induced 933 372 461 524 607 747
Total 2.237 911 1.022 1.077 1.157 1.350

Source: IOBE Input-output model; Eurostat 10 tables (http://goo.gl/c9pT7)

In terms of Gross Value Added this translates to more than €4.7 billion of which al-
most 30% (or €1.4 billion) comes from TAP’s operation itself. The direct effect repre-
sents almost a half of the total impact on GVA (about €2.3 billion), whereas the effect
on the region’s economy from boosted intermediate demand along the project’s sup-
ply chain is estimated at more than €870 million. The income effect from salaries and
wages resulting in consumer spending is estimated at €1.6 billion. These estimates
imply that on an annual basis TAP would generate more than €80 million GVA in the
region during the construction phase and almost €90 million during the operation
phase.

Across the sectors of economic activity, the impact on GVA in the region is more
evenly distributed compared with the other two regions in Northern Greece (Figure
3.15). The highest impact in terms of value added in the local economy would be ob-
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served in the Energy sector (28%), followed by Machinery-Equipment (16%) and
Real estate services (10%).

The pipeline project will boost employment in the region by 65 thousand job-years,
representing almost half of the investment’s total impact on employment in Northern
Greece. On average each year, approximately 1,200 people will be employed in the

region.

Figure 3.15: The 10 economic branches with the highest impact in Central Ma-
cedonia
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Source: IOBE Input-output model; Eurostat 10 tables (http://goo.gl/c9pT7)

The direct employment, through the entire life of the project, is estimated at 17 thou-
sand job-years, approximately the same with the indirect contribution, whereas the
induced effect would be almost twice as high (more than 30 thousand job-years). The
investment will boost employment most in the Machinery-Equipment sector (19% of
total impact), followed by Trade (12%), Accommodation and food services (9%) and
Professional services (8%).

3.4 Impact on West Macedonia

Western Macedonia is situated in North-Western Greece and occupies an area of
9,451 km? (7% of Greece’s total). It is the only Greek administrative region without
access to sea, with almost 80% of its surface being mountainous and semi-

a‘/(--)\ © Foundation for Economic and Industrial Research 35



Economic Impact of TAP on Greece Economic impact

mountainous. It borders with Central Macedonia from the east, Thessaly from the
south and Epirus from the west, while on its north are the international borders of
Greece with Albania and FYROM. Western Macedonia is formed by the regions of
Grevena, Kastoria, Kozani and Florina with 292.5 thousand inhabitants, the third
least populated region of Greece.

Figure 3.16: Share of NACE chapters in GVA and Employment in West Mace-
donia
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With a Gross Value Added of €4.9 billion in 2009 (2.4% of Greece’s total), Western
Macedonia is placed on the 10" position among the 13 Greek administrative regions.
The economy is dominated by the industry sector with a gross value added of €2.2
billion in 2009, representing 44% of the value added generated in the region when
the respective share in Northern Greece is approximately 18%.

This is mainly due to the concentration of electricity generation and lignite mining ac-
tivities in the region. The power generating capacity of the stations around Ptol-
emaida, Kozani and Amyntaio exceeds 65% of Greece’s total. Fur manufacture is
also a prominent sector in the region (and in Kastoria, in particular) with almost the

entire production exported to Russia and the CIS countries.

Furthermore, the agriculture sector has an important role in the economy with a GVA
share similar to that of Northern Greece (5%) and employment share higher by 3.5
p.p. than in the wider region (+7.3 p.p. compared with Greece overall). The region
produces renowned products with registered of protected designations of origin and
geographical indication, such as the saffron of Kozani. In contrast, the services sec-
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tor contributes a smaller share of gross value-added compared with Northern Greece
overall, accounting for 45% of total gross value added (€2.2 billion in 2009).

Figure 3.17: Impact on Output in West Macedonia, 2015-2068
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As far as the labour market is concerned, the unemployment rate in Western Mace-
donia is the highest of all the Greek administrative regions at 30 per cent in the sec-
ond quarter of 2012, having risen by about 18 percent over the last three years as a
result of the economic downturn. The workforce is estimated at 121 thousand people,
of which 84 thousand are employed. The region has a relatively high proportion of
jobs in Industry (20% or +7 p.p. than the average in Northern Greece), Trade-
Transport-Tourism (25% but -5 p.p. on Northern Greece) and the Public Sector ac-

tivities (20%, just as in the wider region).

Figure 3.18: Impact on Value Added and Employment in West Macedonia, 2015-
2058
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In Western Macedonia the construction of TAP is expected to generate more than €4
billion of output, representing 1/5 of the investment’s total impact in Northern Greece
(Figure 3.17). More than 1.1 billion euro of total economic output would come from
the eventual introduction of natural gas to the fuel mix in the region.

It should be noted, however, that further actions, such as an establishment of a gas
distribution company, construction of a low pressure grid, negotiation of a gas supply
contract with gas producers, etc. are also required to enable the penetration of natu-
ral gas in the region’s economy.

Table 3.4: Impact on the economy of West Macedonia, average per annum

Impact 2015-18 2019-28 2029-38 2039-48 2049-58 2059-68
Output (EM'12)
Direct 28 38 42 46 50 56
Indirect 13 7 9 11 12 14
Induced 25 13 16 18 20 23
Total 66 59 67 75 82 93
Value Added (€M'12)
Direct 11 23 24 26 27 29
Indirect 7 4 5 6 6 7
Induced 14 6 7 8 9 11
Total 31 33 36 39 43 47
Employment (No.)
Direct 363 242 210 183 157 141
Indirect 147 104 113 119 129 156
Induced 272 141 145 150 159 177
Total 781 487 469 452 445 474

Source: IOBE Input-output model; Eurostat 10 tables (http://goo.gl/c9pT7)

Further economic benefits for the region could be expected in the future, in case an
additional compressor station is constructed near the border with Albania in order to
double the capacity of the pipeline as more gas becomes available upstream. The
direct impact of the investment on output over the project’s lifetime is estimated at
€2.4 billion, whereas the indirect and induced impacts are equal to €580 million and
€1.0 billion respectively.

In terms of gross value added, the impact for the local economy exceeds €2 billion
with about 40% of it coming directly from the operation of the pipeline (Figure 3.18).
On an annual basis, the investment is expected to generate more than €30 million of
value added during the construction phase and about €40 million during operation
(Table 3.4). In a breakdown with respect to the sectors of economic activity, almost
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half of the value added is expected to come from the Energy sector (47%), followed,
at a distance, by Machinery and Equipment (10%).

In addition, the investment creates significant economic benefits in terms of employ-
ment in the region with the estimated impact exceeding 26,000 job-years through the
entire life of the project, most of which (85%) resulting from spill-over effects. On av-
erage, the employment in the region will be boosted every year by about 500 jobs as
a result of TAP. The largest employment boost would be observed in Agriculture
(15%), Clothing-Textiles (13%) and Machinery-Equipment (13%).

Figure 3.19: The 10 economic branches with the highest impact in West Mace-
donia
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4 SUMMARY

The Trans Adriatic Pipeline will have a considerable and long-lasting impact on the
Greek economy. Most of this impact would occur in the regions through which the
pipeline is routed to pass.

TAP would generate €310 — 340 million of Gross Value Added per annum on aver-
age over a life span of at least 54 years, which amounts to €17 — 18 billion in total
over the whole period, depending on whether the pipes for the project would be sup-
plied by domestic manufacturers or not. In employment terms, this implies that there
would be about 4,300 — 4,800 more jobs on average for at least 54 years (or 235 —
260 thousand job-years in total).

Figure 4.1: Impact on Gross Value Added per region, domestic pipes scenario,
2015-2068
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Either way, about 3/5 of the impact on Gross Value Added would occur in Northern
Greece. About 2/3 of the impact on GVA in Northern Greece would be generated by
Industry branches. The spill-over of employment effects to the rest of Greece will be
stronger, with the share of Northern Greece in the employment impact standing
slightly below 50%.

This is mainly due to the fact that the direct effect from TAP’s operation on employ-
ment in Northern Greece would not be that significant, unlike the significant boost to
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Gross Value Added, in the form of taxes, duties, levies and other forms of pre-tax net
revenue. In fact, about 44% of the estimated impact on GVA would come directly
from the operation of TAP itself.

Figure 4.2: Impact on Employment per region, domestic pipes scenario, 2015-
2068
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The largest share of the impact at regional level would be observed in Central Mace-
donia - 26% of GVA under the domestic pipe scenario and 27% of GVA under the
imported pipe scenario (Figure 4.1). Meanwhile, the region also has the highest
share in the employment impact, as about one in four of the new jobs that would be
created as a result of the investment in the pipeline would occur in the region (Figure
4.2),. This comes from the fact that the region’s economy has a stronger presence of
sectors that could serve as suppliers to the project, which boosts the spill-over ef-
fects of the project in the region.

East Macedonia — Thrace, which would host the pipeline’s Greek territory compress-
ing station, comes next at a close distance with 25%-26% of the overall GVA impact
(about €4.5 billion). In employment terms, about 33 thousand job-years will be cre-
ated in the region which corresponds to more than 600 jobs per year on average
(more than 1,800 during the construction phase).The smallest of the three regions —
West Macedonia — would absorb about 12% of the impact on Gross Value Added
and about 10-11% of the impact on jobs. The impact is boosted by the potential ef-
fect of introducing natural gas to the region’s manufacturing sector. The economic
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impact in the region could expand further, if the capacity of the pipeline is extended
in the future, which would require the construction of an additional compressing sta-
tion close to the Albanian border.

In conclusion, the Trans Adriatic Pipeline constitutes a foreign direct investment with
considerable benefits at difficult times for the Greek economy. Its impact is concen-
trated, but not limited to regions that are hurt strongest by the unprecedented de-
pression the country has been experiencing.

Meanwhile, the project can have significant benefits over the long-term as well.
Some of these benefits come directly from the operation of the project, yet some of
them are conditional on the capability of the Greek manufacturing sector to capitalise
on its experience with the project. The materialisation of the long-term benefits to
their full extent thus requires a more proactive and export-oriented entrepreneurship,
a legislation that does not distort the market incentives and socio-political climate that
supports the viable and socially responsible business activity.
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5 APPENDIX: METHODOLOGY NOTES

The input-output models are primarily used to estimate the impact from a change in
final demand on output, value added, GDP, employment and other variables of inter-
est that can be thought of as varying in proportion to output. The essence of the in-
put-output analysis is that it captures the interrelations between the sectors of the
economy. The fundamental data input to this type of analysis is provided by Input-
Output tables, which for Greece are published by Eurostat.

Figure 5.1: Generic Input-Output table
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An input-output table can be thought of as a concatenation of three tables that depict
intermediate demand/consumption between the economy’s branches, final demand
per sector and value added per sector respectively (Figure 5.1). The rows of the in-
termediate demand and the final demand sections of the table depict the destination
of a branch’s product across branches and final demand items (i.e. household con-
sumption, government consumption, investment, exports, etc.). Meanwhile, the col-

43

A © Foundation for Economic and Industrial Research
/



Economic Impact of TAP on Greece Appendix: Methodology notes

umns of the intermediate consumption and value added sections of the table repre-
sent the inputs required by each branch in order to produce its output. The inputs
take the form of products from other branches of the domestic economy (with taxes
on products depicted separately), imports, labour (measured as total wages), taxes
on production (e.g. for licenses, etc.) and capital (measured as depreciation ex-
penses).

The difference between the value of its output and the aforementioned inputs consti-
tutes the sector’s net operating surplus, out of which the sector's companies pay for
any other non-operating expenses, set aside reserves for further investment or pay
out dividends. Adding to the operating surplus the expenses for wages, depreciation
and taxation on production we obtain the Gross Value Added (GVA) of a sector. If we
add the GVA obtained this way and the taxes on products across all branches we
obtain the economy’s Gross Domestic Product (GDP). GDP can also be calculated
by adding the final demand totals of the IO table - household consumption, govern-

ment consumption, investment and net exports (i.e., exports less imports).

The input-output models assume that the supply of a sector is equal to the interme-
diate and final demand for its products and that this holds across the economy for all
sectors (Equation 5.1). As such, these models belong to the general equilibrium fam-

ily.

A crucial simplifying assumption that makes the input-output models computable and
suitable for applied work comes from the use of the Leontief production functions
(Equation 5.2). This implies that a unit of output can be produced by using fixed
amounts of each input and the production process can be described by constant
technical input coefficients that can be calculated from an input-output table.

Equation 5.1: Equilibrium conditions

X\ =2yt 2t 2, where X.: output of sector i
Xy =2y +2ptt2, + d2 z: demand by sector j for the products of sector i
d, : final demand for the products of sector i

’xn :Zn1+Zn2+”'+Znn+dn

The use of Leontief production functions simplifies the general equilibrium analysis
enough to make it computable, yet this practice involves a significant simplification of
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the production process in the real economy. In particular, the analysis involves the

following assumptions:

¢ Homogenous products: This assumption is needed in order to be able to
express the inputs as a linear function of output, which implies that a single
technological process is available to produce the product of that sector. In
practice the product classifications used in the input-output table depict prod-
uct groups, each of which includes an aggregation of products, often pro-
duced using different technological processes.

¢ No factor substitution: Technology is fixed in the static one-period version,
in the sense that it cannot be changed even under a large shift in the relative
prices of inputs.

¢ Constant returns to scale: Production output and inputs scale up and down
by the same proportion. Yet, in practice there are often economies of scale as
fixed costs are spread over larger amount of output and diseconomies of
scale due to adverse impact on productivity when output approaches full pro-
duction capacity. In effect, the static model presupposes that supply can
scale up indefinitely to accommodate shocks to final demand, without hitting
upon scarcity constraints. As in practice, this is not always the case, this im-
plies that the use of the model is not warranted for very large shocks to the
economy.

e Optimum use of inputs: As the model estimates technical input coefficients
from data on intermediate consumption of inputs for the production of goods
in each sector, this presupposes that the resources are used optimally in the
sense that the cost function is minimised in each sector. Otherwise, demand
would be able to fluctuate without the need to change the level of an input
that has not been fully used up.

Equation 5.2: Leontief production function

2 2y Zp;
— : J J nj
xj llll[l _,_,...,_

a,; a,; a,

where g, : the amount of good i required to produce 1 unit of good j

These assumptions limit the applicability of the static input-output model, yet are es-
sential in order to make it suitable for applied analysis. The static one-period input-
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output model is considered not suitable for studies exceeding a five-year period.
Given this rule of thumb and the difficulties of producing balanced input-output ta-
bles, Eurostat allows the EU member states to provide input-output tables once in
five years. Various extensions have been developed to deal with these limitations,

when the analysis spans a longer time frame.

Given the homogeneity assumption, each input z; can be expressed as a linear func-
tion of output x;. Substituting this into the equilibrium conditions and solving for out-
put, we end up with output, as a function of final demand and the technical input co-
efficients, properly transformed by using matrix algebra inversion (Equation 5.3).

Equation 5.3: Leontief's inverse matrix

X, =a,Xx, +a,x,+-+a, x, +d,

X, =0y X + a5 X, +-+a,, X, +d, -
. " Sx=Ax+d o x=(I-A)"d

X, =a,X,+a,x,+-+a, x +d,

Having output expressed in such a way allows us to examine how output, and other
variables that vary with output, change as a result of changes in final demand com-
ponents (e.g. a new investment project or a boost of exports).

Figure 5.2: Estimation process flow
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As this study involves an estimation of impact at regional level for a significant time
span, the static input-output model is not suitable without significant extension effort.
We need to break the national input-output table down to the regional level, using
data at a suitable level of disaggregation (Figure 5.2). For the extension of the input-
output analysis over the lifespan of the pipeline, we need to project the table, using
assumptions on the future structure of the Greek economy that reflect the expected
trends in technology and international trade.

Further estimation is required to capture the spillover effect to the TAP suppliers and
industries switching to gas due to its enhanced availability, modeled in our case as a
boost of exports and an adjustment of the relevant input coefficients. Applying the
demand shocks to the extended 10 table would then enable us to estimate the eco-
nomic impact at regional level and over time. In the remainder of this appendix we
describe the base data, assumptions and estimation steps taken along this process

flow.
5.1 Multi-regional 10 table

For a multi-regional input-output model we need to regionalise the national table and
to capture the interregional dependencies. There is a number of ways to achieve this.
The most accurate results are provided by survey methods, whose execution, how-
ever, requires a considerable amount of time and resources. As a compromise be-
tween the quick yet rather approximate non-survey methods and the very expensive
survey methods, various hybrid approaches have also been devised.

The use of survey and hybrid methods for this project should be ruled out due to
budget constraints and data availability issues respectively. Among the non-survey
approaches, the Cross-Industry Location Quotient (CILQ) method for the estimation
of regional out of national input-output tables has been found to provide results clos-
est to those obtained with hybrid or survey methods,® which is why we have opted to
use it here.

The location quotient methods adjust the technical input coefficients in cases where
a particular input is not fully available from regional sources (Equation 5.4). If, for ex-
ample, there is hardly any activity in engineering services in West Macedonia, the

® Schaffer and Chu (1969), Chamanski and Malizia (1969) and Morrison and Smith (1974); all
in Tzouvelekas (2003).
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required input should come from other regions. CILQ differs from other location quo-
tient methods by taking into account the relative sizes of the industries.

Equation 5.4: Cross-Industry Location Quotient

. |a if CILQ; >1
a,; =
" |CILQS -alfif CILQS <1
. |0if CILQ; >1
" - et ot cILor
" )-a)if CILQ <1
elR/elN

R N
€; /ej

where e[q employment of good i in region R

CILQ; =

e,’": employment of good i at national level
a,f: the amount of good i required to produce 1 unit of good j in region R

a; : input coefficient at national level

~J

mf: the amount of good i required to produce 1 unit of good j imported in region f

A number of variables can be used to capture the structure of the regional economy.
In our case, we opted for employment due to the availability of data at both NUTS 2
and NACE Rev 2 double-digit codes in Eurostat’s Structural Business Statistics da-
tabase. For the national input-output table, we used as a source the Eurostat data-
base, which contains domestic and total input-output tables for 62 NACE Rev. 2
branches. The data refers to 2010 and was published on 13/1/2012.

With the use of CILQ we can estimate a region’s input-output table, so that we can
study the region’s economy as we would study that of a country. This does not allow
us, however, to examine the dependencies and feedback effects that exist across the
regions, which can lead to underestimation of the economic impact in a region. The
increase of demand for, say, pipes in West Macedonia can lead to higher activity in
Central Macedonia’s steel plants, which in turn may result in higher demand for elec-
tricity from West Macedonia. These effects can only be captured in multi-regional in-
put-output models that explicitly take into account the interregional trade flows.

In order to capture the interregional dependencies, we used the Leontief-Strout Grav-
ity Model (Leontief, 1986). Using the estimates obtained from the stand-alone
regional input-output tables, we can infer the interregional flows of a product between
any two regions from the product’s total inflow and total outflow of the two regions of

0‘0 © Foundation for Economic and Industrial Research

48



Economic Impact of TAP on Greece Appendix: Methodology notes

interest and the distance between them (Equation 5.5). We can also eliminate a flow,
in case where we would not expect such a flow to occur in practice by setting a
subsidiary condition to zero.

For the distance variable we used optimal road route metrics of Google Maps from
border to border of a region, selecting coordinates that corresponded to the most
likely exit/entry points to those regions (i.e. major highways). This method implies
that the distance between two neighbouring regions is considered equal to zero.
LSGM also involves two scaling parameters, whose value is determined
endogenously by solving the system of equations in an iterative procedure.

Equation 5.5: Multi-regional dependencies estimation

For any good i (subscript supressed) : where x, :flow of good i from region g to region A
. - X 40X o (c ik )d s x,, : total output of good i in region g
oh —  \bg h eh ™ gh . .. .
¢ X,, ¢ oo x,, - total input of good i in region A
< x,, : total output of good i in all regions
X, Z[x (c,+k )d,é,]z(x, —x,,)x 00 P & &
0 or \" g r gr- gr go 88 00 . . .
o d,, :reciprocal distance between regions g and /
S _ o, :subsidiary conditions 10,1
x()h z [xm (Cr + kh )drh érh ] - (x()h - xhh )x()r) gh y { }
r=l ¢, :position of a supplier region (endogenous)
k, :position of a supplier region (endogenous)

5.2 10 projections

It is not considered a good idea to use the static input-output model for projections
that extend for a period exceeding five years from the year of data collection, as in
the mean time the structure of the economy has most probably shifted significantly.
New techniques become available due to technological progress, which implies that
the input requirements change as well. Prices also vary and over a longer time span
the industries could change their production technologies in the aftermath of a per-

manent shift in relative input prices.

We needed to project the multi-regional input-output tables overtime, taking into ac-
count changes in adopted technologies. For this purpose, we used the EURO
method, which was developed by Eurostat in order to overcome some of the weak-
nesses of other popular IO projection methods (e.g. RAS). Its key feature is that it
works with externally derived projections on final demand, imports and value added
per sector that outline the future course of the economy and in an iterative procedure
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generates a balanced input-output table that can be used for impact assessment
purposes. The method is described in full detail in Eurostat (2008).

Figure 5.3: GDP projections
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Figure 5.4: Projection of GDP components
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For the projection of GDP, we assume that the Greek economy will shrink on aver-
age by -3.1% per year in the period from 2012 until 2015, albeit at a lower rate com-
pared with the preceding recession period 2008-2011 (-3.5% Compounded Average
Growth Rate - CAGR). In the remaining years until the end of the decade, GDP is
expected to grow by 2.3% on average, accelerating to 2.5% in the following decade,
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but still below the rate experienced immediately before the economic crisis (4.1%
CAGR in 2000-7). In the very long term, from 2031 and until the end of the projected
period, we assume a growth rate of 2%.

Table 5.1: Projection of GDP components

% of GDP 2000-07 2008-11 2012-15 2016-20 2021-30 2031-68
Private consumption 1% 74% 1% 67% 65% 65%
Government consumption 18% 19% 18% 15% 15% 15%
Gross fixed capital formation 22% 18% 13% 16% 20% 20%
Change in inventories 1% 0% 0% 0% 0% 0%
Exports 23% 22% 28% 34% 35% 35%
Imports -35% -33% -29% -33% -35% -35%

Source: IOBE Assumptions

It is not reasonable to expect that the composition of GDP will remain the same on
either the supply or the demand side. The demand side composition of GDP is cur-
rently characterised with deep imbalances, as there has been persistent trade deficit
that has boosted consumption (private and public) to more than 90% of GDP (Figure
5.4 and Table 5.1). Such imbalances cannot last in the long-term.

Figure 5.5: Projection of GVA per sector
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Consumption is projected to fall down to its pre-crisis level in the near term (2012-
15), continue to drop, reaching 80% in the next decade (65% private and 15% public)
and stabilise at that level for the remainder of the projection period. The share of im-
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ports will fall in the near term, as income will continue to contract, yet it is expected to
return to its pre-crisis level in the long-term. In order to make the economy’s growth
path viable over the long term, exports need to increase their share well above the
pre-crisis level to match the share of imports, while investment should also recover in

the long run.

On the supply side, the share of Agriculture and Manufacturing is projected to con-
tinue its fall (Figure 5.5 and Table 5.2). The share of Construction is expected to re-
turn and slightly exceed its pre-crisis level in the remaining of this decade and the
decade to come, falling slightly in the long term. Trade is also projected to decline,
while growth will be mostly driven by Tourism, Transport and the remaining branches
of services that are currently less developed in Greece, compared with other devel-
oped economies.

Table 5.2: Projection of GVA per sector

% of GVA 2000-07 2008-11 2012-15 2016-20 2021-30 2031-68
Agriculture 5% 4% 4% 4% 3% 3%
Industry 13% 11% 12% 12% 11% 11%
Construction 8% 5% 3% 4% 5% 5%
Trade 13% 12% 10% 10% 10% 10%
Transport 6% 6% 6% 6% 6% 7%
Tourism 6% 7% 8% 9% 9% 9%
ICT 4% 5% 6% 7% 8% 8%
Finance 5% 6% 6% 8% 8% 9%
Real estate activities 12% 13% 14% 13% 11% 11%
Professional services 7% 6% 6% 7% 7% 8%
Public sector activities 18% 20% 20% 18% 17% 15%
Household services 4% 4% 4% 4% 4% 3%

Source: IOBE Assumptions

5.3 Export advantage effects

Before estimating the economic impact over time and at regional level, we need to
take into account the spill-over structural effects that would come to the sectors in-
volved in TAP’s construction and to the sectors that can switch to natural gas, once
the fuel becomes available.

The companies involved in TAP would acquire experience, which they can use for
similar projects abroad. How much gain there is from the participation to the TAP
project depends, in our view, on the size of the involvement, relative to the overall

size of the sector. Thus, if a sector’s involvement in TAP represents a significant
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share of that sector’s output, we would expect large advances in experience. In con-
trast, even if a significant expenditure from TAP is directed to a sector, if it represents
only a small fraction of the sector’s output due to the size of the sector, it is not rea-
sonable to expect that the project itself would have a significant impact on that sec-
tor's experience. The involvement of a domestic sector, in turn, depends on the
share that it takes from TAP’s capital expenditure (CAPEX).

Equation 5.6: Gained experience of a sector, as a function of its relative in-
volvement to TAP’s CAPEX

Expi = f(CAPEX TAP® s,’ 5 domi ’ Od()m,i )

where Exp, : gained expertise of sector i
CAPEX,,, : capital expenditure of TAP
s; :share of sector iin CAPEX ,,
dom, :share of domestic production in the supply of sector i
)

dom,i

: domestic output of sector i

Gained expertise can lead to improved quality of a company’s output and to reduce
its cost of production. Better quality at lower cost translates into a competitiveness
boost, which improves a sector’s stance in the international markets. Thus, these ef-
fects would transpire empirically as an increase of exports.

Equation 5.7: Exports boost to TAP's contractors

CAPEX ,p - s; -dom,

AlnEx, = o

dom,i

where Aln Ex; : % boost of exports of sector i

[ :elasticity of exports wrt a demand boost (rescaling parameter)

Ideally, we would calculate the parameters of this function, with exports as an empiri-
cal proxy of experience, using econometric methods. However, no such data is read-
ily available. Instead, for the purposes of this study we assumed that 1% increase of
a sector’s output due to involvement in TAP results in 1% boost of the sector’'s ex-
ports in the years following TAP’s construction, by setting the relevant elasticity or
scale coefficient equal to 1 (Equation 5.7).

Combining the above estimates, we can see that the strongest boost of exports can
be expected in Machinery and Equipment, followed by Fabricated Metal Products (in
the domestic pipe scenario). Third, at a considerable distance, comes Construction
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(Table 5.3). This differentiation comes from both the fact that the share of interna-
tional trade in Construction’s output is much more limited and that the relative expo-
sure of the other two sectors to TAP is much more significant due to their considera-

bly smaller size.

Table 5.3: Export boost for TAP's contractors

Export effects Exports A In Exp
2010*

Machinery and equipment 955 463 5,9% 27,5
Fabricated metal products 4.645 267 41% 11,0
Construction 27.181 563 1,3% 7,3
Land transport 7.920 204 0,8% 1,6
Other business services 5.573 76 1,3% 1,0
Legal , accounting and consulting 6.913 298 0,3% 0,9
Architectural and engineering 5.592 114 0,8% 1,0
Total / weighted average 152,762 38,200 0.6% 265
* Million €

Source: Eurostat Input-Output tables 2010 (http://g00.gl/c9pT7)

5.4 Gas switch effects

Another source of spill-over effects comes from the enhanced availability of gas
along the route of the new pipeline. The introduction of a competitive fuel into a re-
gion’s fuel mix extends the choice set of the companies, which potentially allows
them to achieve a lower energy cost by choosing a different combination of energy
products. This leads to enhanced cost competitiveness, boosting exports as a result.

For TAP in particular this effect is expected to be relatively limited in the Greek case.
For some of the route over the Greek territory, such as in East Macedonia — Thrace
and Central Macedonia, natural gas is already available. Thus, the possibility of such
spill-over effects is expected to be limited to West Macedonia.

The introduction of gas into an electricity system also brings down the cost of elec-
tricity, as gas fuelled power plants usually replace power plants that run on oil prod-
ucts, which are considerably more expensive than natural gas. In TAP’s case, how-
ever, such effects are not expected to be observed, as the building of gas-fired elec-
tricity generation plants in West Macedonia is not envisaged, in the near and medium
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term at least, due to the strong presence of lignite fuelled power plants and grid con-
straints in the transport of electricity from North to South Greece.

Electricity generation in Greece has taken place primarily near West Macedonia’s
lignite fields. Meanwhile, the population of Greece is disproportionately concentrated
in South Greece and in particular in the wider Athens metropolitan area. As a result
of this mismatch, there is a bottleneck in the electricity grid connecting North and
South Greece.

Equation 5.8: Export boost from gas switch effects

Pﬂ
AlnEx, =s,, ./ In Pg
el

where Aln Ex, : % boost of exports in sector i
P, :price elasticity of foreign demand in sector i
P, : Price of electricit y for industries
P, :Price of natural gas for industries

S, - Share of natural gas in the final energy consumptio n of sector i

An incentive system is in place in order to make it more attractive to build new elec-
tricity capacity in the south section of the electricity system. As a result, all new
CCGTs that have been introduced in the past few years, or are currently under con-
struction, are situated in South Greece. Even if we envisage a switch in the long-run
in West Macedonia from lignite generation to CCGT using gas from TAP, say due to
environmental constraints, this would most probably lead to an increase of the cost of
electricity. Meanwhile, some of the long-term energy strategy scenaria envisage the
use of carbon capture and storage, which would preserve some lignite production in
the region, precluding from a switch to natural gas there. Given the uncertain pros-
pects of electricity generation with natural gas in the West Macedonia region, we
opted from not modelling these effects here.

Table 5.4: Prices of energy products and export elasticity

ltem Unit Value
Price of natural gas for industry, 2011~ € / MWh GCV 40.25
Price of electricity for industry, 2011 €/ MWh 90.25
Elasticity of exports to price differential -0.447

Source: IEA (2012), Sideris and Zonzilos (2005)
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We modelled the gas switch effects in potentially gas-consuming industries in West
Macedonia as a boost of exports that comes from a more optimal energy fuel mix
and improved cost competitiveness. The size of this effect can be assumed to de-
pend on the share of natural gas in the sector in regions where natural gas is readily
available, which takes into account the technology constraints in the choice of fuel for
the production process in each sector (Equation 5.8). Meanwhile the effect can also
be assumed to depend on the price differential between natural gas and other energy
products. Lastly, we also need a parameter that translates the improvement of cost
competitiveness to export effects.

Natural gas for industry per unit of energy was less than half as expensive as elec-
tricity in Greece in 2011, which implies that there is a potential for a significant cost
reduction (Table 5.4). Using export elasticity with respect to changes in relative
prices from the literature and data from the latest available energy balance, the larg-
est boost of exports from switching to natural gas can be expected in the Iron and
Steel sector (12%), followed by the Manufacturing of paper, pulp and print, Chemical
and petrochemical plants and other industry sectors (Table 5.5). This data was
matched with the regional production pattern of West Macedonia to obtain the antici-
pated boost of exports from the enhanced availability of natural gas in the region.

Table 5.5: Boost of exports from switch to natural gas

Consumption Total energy Share of Export

natural gas boost

of natural gas consumption

2010 2010
Iron and Steel 61 177 34% 12%
Paper, Pulp and Print 31 121 26% 9%
Chemical and Petrochemical 45 194 23% 8%
Textile and Leather 15 89 17% 6%
Machinery 3 19 16% 6%
Food and Tobacco 82 580 14% 5%
Non-Ferrous Metals 64 764 8% 3%
Non-Metallic Minerals 60 969 6% 2%
Non-specified (Industry) 11 295 4% 1%
Wood and Wood Products 1 48 2% 1%
Transport Equipment 0 26 0% 0%

Source: Eurostat Energy Statistics (http:/goo.gl/aafGR)
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5.5 Economic impact assessment

Having incorporated all the above data into a Multi-Regional IO Model with long-term
projection, we estimated the economic impact of TAP as a demand boost from the
pipeline’s construction and operation and the enhanced competitiveness that it brings
into the economy (Figure 5.6).

In particular, we calculated the Leontief inverse matrix of the mutli-regional table of
technical input coefficients for each year over the projection horizon and applied to it
the demand shock that would come from TAP. This gave us an estimate of the im-
pact of TAP on output of each sector for every year of the estimation (Equation 5.9)
in each region. The impact on the remaining variables of interest, such as employ-
ment, value added, etc. can be estimated using the respective shares from the input-
output tables for the corresponding year of estimation under a reference scenario,
where the demand shocks from TAP are not present.

Figure 5.6: Estimation of economic impact

Exports
TAP Leontief Iirrf'rae;t
TAP Induced

In order to perform the above estimations, we also need to break down TAP’s capital
expenditure and operation data per product category.® For the operating expenditure
breakdown, we used the input coefficients of the wider sector to which TAP belongs
(Electricity, gas, stream and air-conditioning), modified in order to leave out the par-
ticularities of the electricity generation process.

In particular, we set to zero the input coefficient for lignite (which is exclusively used
for electricity generation and not for gas transmission) and advertising (which is pri-
marily spent to promote retail business in gas and electricity supply). Meanwhile, we

® The data is not presented in the report due to issues of confidentiality.
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also adjusted the input coefficient for oil products as some of the electricity genera-
tion, particularly in islands not interconnected with the national grid, is performed us-
ing light and heavy residual fuel oil. We used the coefficient from another network

industry (water supply) for this particular input (0.4% of output).

Equation 5.9: Estimation of economic impact

x,=(I-A)"d,
Y
yi,t :Txi,t

X
where x” :output of sector i in year f under the reference case (no TAP)
y’ :employment, VA, etc.of sector i in year t under the reference case
x_:output of sector i in year t under the investment scenario

y :employment, VA, etc. of sector i in year f under the investment scenario

As the latest input-output data refer to 2010, the monetary values in the report were
initially estimated in 2010 prices (using constant-price projections over the study’s
estimation horizon). The monetary values were then converted to 2012 prices, using
data on CPI inflation from the Hellenic Statistical Authority (http://goo.gl/2DmRO). In
particular, according to EL.STAT. the Consumer Price Index grew by 3.3% in 2011
and by 1.5% in 2012.
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