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1 Introduction

The Aalto University Department of Surveying and Planning, YTK Land Use Planning and Urban
Studies Group participates in the Central Baltic Interreg IVA project H-TTransPlan - Helsinki-
Tallinn Transport and Planning Scenarios. Spiekermann & Wegener, Urban and Regional Re-
search (S&W) support the Aalto University with a quantitative impact assessment on the com-
bined effects of a possible railway tunnel between Helsinki and Tallinn on the development of this
region and beyond. This report is the Interim Report of the project which presents the methodol-
ogy, the scenarios and first preliminary results.

A couple of aspects are to be included in the quantitative impact assessment, such as:

- a long-term perspective (until 2050),

- the consideration of EU-wide development conditions,

- the consideration of external factors

- the calculation of different framework scenarios (high, low dynamic),

- the variation of transport networks (tunnel link, Rail Baltica, other TEN-T projects),
- a differentiated regional perspective (with focus on the twin-region Helsinki-Tallinn)
- a map-based representation of results.

These aspects are treated in the specific combination of the simulation model used, the scenarios
defined and the way the results will be presented.

It was agreed to use the regional economic simulation model SASI to forecast spatial, socio-
economic and environmental impacts of different scenarios. Basic features of the model are ex-
plained in Chapter 2 of this Interim Report.

The study considers different combinations of the development of Europe-wide framework condi-
tions, in particular on possible dynamics of the European economy, and possible future develop-
ments of the Europe-wide transport infrastructure including assumptions on the development of
Rail Baltica and the existence of a rail tunnel between Helsinki and Tallinn. Chapter 3 presents
the resulting scenarios to be investigated.

The scenarios as defined in Chapter 3 were implemented in the database for the SASI model, in
particular the transport infrastructure scenarios were coded in the transport networks of the
model. Results of the simulation of the scenarios are presented in Chapter 4. Chapter 5 draws
conclusions from the results of the analysis. The Appendix contains two tables summarising the
results in numbers.
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2 SASI model

The SASI model is a recursive-dynamic simulation model of socio-economic development of
NUTS-3 regions in Europe subject to exogenous assumptions about the economic and demo-
graphic development of the European Union as a whole and transport infrastructure investments
and transport systems improvements.

The model has been applied and validated in several large EU projects including IASON (Inte-
grated Appraisal of Spatial Economic and Network Effects of Transport Investments and Poli-
cies), several projects of the European Spatial Planning Observation Network (ESPON), SETI -
Strategic Evaluation of Transport Investment Priorities under Structural and Cohesion Funds for
the Programming Period 2007-2013 for DG REGIO (Ecorys, 2006) and Ex-ante Evaluation of the
TEN-T Multi-Annual Programme 2007-2013 for DG TREN. Of specific relevance for this study on
the impacts of a possible rail tunnel between Helsinki and Tallinn is the project AlpenCorS: Mod-
elling Regional Development in Alpen Corridor South (Spiekermann and Wegener, 2005) in which
the SASI model was used to assess the regional economic effects of the Brenner tunnel and as-
sociated infrastructure.

The SASI Model integrates a couple of features that are unique in their combination:

- The SASI model differs from other approaches to model the impacts of transport on regional
development by modeling not only GDP per capita based on six economic sectors, but also
employment (the demand side of regional labour markets) and population (the supply side of
regional labour markets). The population part of the SASI model is composed of a submodel
for natural population development and a migration submodel in which migrants react on re-
gional assets such as the regional labour market, regional welfare and regional attractiveness.

- A second distinct feature of the SASI model is its dynamic strategic network database for pan-
European road, rail and air networks including major historical network changes as far back as
1981 and forecasting expected network changes according to the most recent EU documents
on the future evolution of the trans-European transport networks.

- The dynamic SASI model uses short time periods of one year duration and thus can take both
short- and long-term lagged impacts into account. This dynamic structure enables also the
phasing of infrastructure policies over time as input for the model.

- The SASI Model is able to study Europe-wide policy issues, such as European transport and
cohesion policy, but, due to its relatively high spatial resolution, it can be applied also to small-
er study areas at the level of European subregions, countries or parts of countries.

- Also distinct from most other regional economic models for Europe are the broad analytical and
presentation facilities of the SASI model. The model software provides options for presenting
results of single scenarios in the form of maps and diagrams and for comparing results of a
group of scenarios in the form of combined diagrams or difference maps for Europe as a whole
or for selected countries or macro-regions. Maps are presented at the NUTS-3 level.

Study region

The current study area of the model are the 27 countries of the European Union plus Norway and
Switzerland and the western Balkan countries Albania, Bosnia-Herzegovina, Croatia, Macedonia
and Serbia and Montenegro. The SASI model forecasts accessibility and GDP per capita of 1,330
NUTS-3 or equivalent regions in the study area. (see Figure 1). These 1,330 regions are the 'in-
ternal' regions of the model. The remaining European countries are the ‘external’ regions, which
are used as additional destinations when calculating accessibility indicators.
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Figure 1. The SASI system of regions

The spatial dimension of the system of regions is established by their connection via networks. In
SASI road (including short-sea shipping), rail and air networks are considered. The 'strategic’
road and rail networks used in SASI are subsets of the pan-European road and rail networks de-
veloped by the Institute of Spatial Planning of the University of Dortmund (IRPUD) maintained by
RRG Biro fur Raumforschung, Raumplanung und Geoinformation (http://www.brrg.de). The 'stra-
tegic' road and rail networks contain all TEN-T links according to the most recent EU planning
documents and the east European road and rail corridors by the TINA consortium as well as addi-
tional links selected for connectivity reasons (see Figure 2).

Model description

The SASI model (Wegener and Bokemann, 1998; Bricker et al., 2004a; 2004b; Wegener, 2008)
differs from other approaches to model the impacts of transport on regional development by
modelling not only production (the demand side of regional labour markets) but also population
(the supply side of regional labour markets). The impacts of transport infrastructure investments
and transport system improvements on regional production and other transport policies is mod-
elled by regional production functions in which, besides non-transport regional endowment fac-
tors, sophisticated spatially disaggregate accessibility indicators are included.

The model does not only represent spatial redistribution effects of transport policies within the
European Union but also generative effects on the European economy as a whole. Although the
model does not contain a full transport submodel, it does take account of network congestion in
urbanised areas. The model has six forecasting submodels (see Figure 3):
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Figure 2. The SASI road (top) and rail (bottom) networks
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Figure 3. The SASI model

- In the European Developments submodel, assumptions about European developments are en-
tered: future performance of the European economy as a whole, level of immigration and outmi-
gration across Europe's borders and policy decisions on the trans-European networks. They
serve as constraints to ensure that the regional forecasts of economic development and popula-
tion are consistent with external developments not modelled.

The Regional Accessibility submodel calculates regional accessibility indicators expressing the
locational advantage of each region with respect to relevant destinations in the region and in
other regions as a function of travel time and travel cost to reach these destinations by the stra-
tegic road, rail and air networks.

The Regional GDP submodel is the core of the SASI model. It forecasts gross domestic product
(GDP) per capita by six industrial sectors (agriculture, manufacturing, construction, transport
and tourism, financial services and other services) generated in each region as a function of
endowment indicators and accessibility. Endowment indicators measure the suitability or capac-
ity of the region for economic activity: they include traditional location factors such as availability
of skilled labour and business services, capital stock (i.e. production facilities) and intraregional
transport infrastructure as well as 'soft’ location factors such as indicators describing the spatial
organisation of the region, i.e. its settlement structure and internal transport system, institutions
of higher education and cultural facilities and quality of life.

The Regional Employment submodel computes regional employment from regional GDP by
exogenous forecasts of regional labour productivity by industrial sector (GDP per worker).
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- In the Regional Population submodel births and deaths are modelled by a cohort-survival model
subject to exogenous forecasts of regional fertility and mortality rates. Interregional migration
within the European Union is modelled in a migration model

- The Regional Labour Force submodel computes regional labour force from regional GDP and
exogenous forecasts of regional labour force participation rates modified by effects of regional
unemployment.

A seventh submodel calculates socio-economic indicators. For each region the model forecasts
the development of accessibility and GDP per capita in one-year increments until the forecasting
horizon, which presently is 2031 but is planned to be extended to 2050. In addition cohesion and
polycentricity indicators expressing the impact of transport infrastructure investments and trans-
port system improvements on the convergence (or divergence) of socio-economic development in
the regions and cities of the European Union are calculated.

Inputs and outputs

The data required to perform a typical simulation run with the SASI model can be grouped into
base-year data and time-series data. Base-year data describe the state of the regions and the
strategic road, rail and air networks in the base year 1981. Time-series data describe exogenous
developments or policies defined to control or constrain the simulation. They are collected or es-
timated from actual events for the time between the base year and the present and are assump-
tions about future developments or policies between the present and the forecasting horizon.
Exogenous assumptions are required concerning total economic development in the reference
scenario, changes in regional labour productivity, regional educational attainment and regional
labour force participation. These forecasts and assumptions can be taken from other sources,
such as official forecasts, or defined in the form of explorative scenarios. Network data specify the
road, rail and air networks used for accessibility calculations and the evolution of the networks
over the simulation period.

Output of the SASI model includes regional accessibility, GDP per capita and cohesion and poly-
centricity indicators presented in tables, time-series diagrams and maps. Sample outputs can be
seen in the sources given in the reference lists.
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3 Scenarios

The scenarios investigated in this study are combinations of variations of two components, i.e.
economic dynamic of Europe and Europe-wide transport infrastructure development. To do so,
different framework scenarios on the overall future economic development path of Europe on the
one hand were linked to variations of future transport network evolution on the other. The target
year of the scenarios is 2050.

The definition of the economic dynamics is taken from the scenario study within H-TTransPlan
(Terk, 2012). Here two economic framework scenarios are assumed: one with lower economic
dynamics of less than 2 % yearly average growth in the north-European region and one with high
dynamics with 3.3 % yearly average growth.

For the future transport network evolution, first, a Reference Scenario was defined which includes
a modest development of transport infrastructure in Europe. In the Reference Scenario it is as-
sumed that the current TEN-T core network proposed by the European Commission (2011) will
be implemented. However, the Rail Baltica which is part of the core network is not part of the
Reference Scenario.

Based on the Reference Scenario, the other transport network scenarios assume additional net-
work elements to be implemented. Three more transport network scenarios were defined:

(1) This scenario includes all elements of the reference scenario plus the implementation of the
Rail Baltica, i.e. the development of the full TEN-T core network is assumed. The compari-
son of this scenario with the Reference Scenario allows the assessments of the isolated ef-
fects of the Rail Baltica.

(2) This scenario includes all elements of Scenario 1 plus the additional implementation of a ralil
tunnel link under the Baltic Sea between Helsinki and Tallinn by 2036. It is assumed that the
rail travel time between Helsinki and Tallinn will be 30 minutes. The comparison of this sce-
nario with Scenario 1 allows the assessment of the isolated effect of this tunnel. The com-
parison of this scenario with the Reference Scenario allows the assessment of the combined
effects of the Rail Baltica plus the rail tunnel between Helsinki and Tallinn.

(3) This scenario includes all elements of Scenario 2 plus the full implementation of the trans-
European transport network as currently under discussion. The comparison of this scenario
with the other scenarios allows the assessment of the effects of a TEN-T implementation be-
yond the core network.

The combination of economic and transport infrastructure scenarios results is a matrix of scenar-
ios as indicated in Table 1.

Table 1. Scenario matrix.

Economic Transport Network Scenario
dynamic ) ) .
(average year- Reference chnarlq 1 SC(_enarlo 2 Scer_1ar|o 3
ly growth rate) TEN-T core net- | Rail Baltica Rail tunnel Full implementa-
work without Rail | (incl. Reference | Helsinki-Tallinn tion of TEN-T
Baltica Scenario) (incl. Scenario 1) | (incl. Scenario 2)
Low (2 %) LO L1 L2 L3
High (3.3 %) HO H1 H2 H3
. .6. :
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4 Results

The scenario matrix as defined in Table 1 were implemented in the database for the SASI model.
The four different network scenarios were coded in the dynamic network database, the framework
scenarios on the overall economic development in Europe were included in the European devel-
opment submodel of the SASI model.

Figures 4 to 15 on the following pages demonstrate the basic results of the SASI model by taking
the low economic development as illustration example. The figures show the effects of the im-
plementation of the different transport infrastructure scenarios on regions' accessibility and GDP
per capita, respectively: The figures show differences between the three network scenarios L1,
L2 and L3 and the Reference Scenario LO.

Figures 4 and 5 show the spatial distribution of accessibility and GDP per capita (in Euro of 2010)
in northern Europe as projected by the SASI model for the year 2051 in the Reference Scenario
LO. The main observation is that spatial patterns in the continent change only very slowly. Acces-
sibility in 2051 will, as today be heavily concentrated in western Europe, irrespective of the im-
mense investments in transport infrastructure assumed even in the Reference Scenario LO The
same applies to economic development. While the new EU member states that joined the EU in
2004 and 2007 grow faster in percentage terms than the old member states, they will, because of
their lower starting values, continue to have lower GDP per capita in 2051, even despite massive
EU expenditures in subsidies form the Structural Funds benefiting predominantly the countries
with lower GDP per capita.

The Reference Scenario LO contains already all elements of the European TEN-T core network
except the Rail Baltica. The introduction of the Rail Baltica in Scenario L1 is the only change
compared to the Reference Scenario LO, thus a comparison of Scenario L1 with the Reference
Scenario LO allows to analyse the isolated effects of the Rail Baltica. Figure 6 shows the accessi-
bility gains of the Rail Baltica, Figure 7 shows the resulting GDP changes. It can be seen that the
three Baltic States are the main beneficiaries of the Rail Baltica; their combined road and rail ac-
cessibility grows by between 10 and 30 percent. This is a stimulus to the economies of the three
states; in terms of GDP per capita they grow by between 0.5 and 3 percent per annum compared
to the situation without the Rail Baltica.

Compared with Scenario L1, Scenario L2 contains the rail tunnel between Helsinki and Tallinn as
only additional transport network component. Figures 8 and 9 isolate the effects of the tunnel by
comparing accessibility and GDP per capita not with the Reference Scenario LO but with Scenario
L1 with the Rail Baltica. The effect is striking: almost exclusively Finland is the winner as it is now
better connected to the rest of the continent, whereas Estonia, Latvia and Lithuania do not benefit
much.

It can be seen that the impacts on accessibility of the Helsinki region and, to a slightly lesser de-
gree of the other regions of Finland and northern Sweden are substantial: these regions become
significantly better linked to central, southern and western Europe. The accessibility effects of
Tallinn and the rest of Estonia are less pronounced as the potential of the regions north of the
tunnel are smaller. However, these small accessibility effects spread through all east European
countries and even into Germany.

Figure 9 confirms the widely found empirical evidence that even significant improvements of re-
gional accessibility translate into only comparably small gains in additional economic growth. And
not surprisingly, given the unequal accessibility gains on each side of the tunnel, the main win-
ners are the Finnish regions reaching far to the north in the country. These gains between 1 and
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3 percent of regional GDP per capita may seem small, however, it has to be considered that in an
affluent country as Finland, an additional annual income of one percent will represent about 1,000
Euro per capita per year (in Euro of 2010).

Figures 10 and 11 show the combined effects of the Rail Baltica and the tunnel on regional ac-
cessibility and GDP per capita. As to be expected, the combined effects are larger than if the two
infrastructure projects are analysed separately. Now both Finland and the Baltic states are linked
better both to the rest of Europe and between each other.

Finally, Scenario L3 contains all elements of the previous scenarios plus an implementation of
more European transport infrastructure projects as currently under discussion in the revision of
the TEN-T plans. Thus, comparing Scenario L3 with the Reference Scenario LO gives the effects
of the Rail Baltica and the Helsinki-Tallinn rail tunnel in the context of a very advanced implemen-
tation of European transport infrastructure. Figures 12 and 13 show the resulting accessibility
changes and GDP changes. Now the accessibility and economic effects of the Rail Baltica and
the Helsinki-Tallinn tunnel are embedded in a general growth of accessibility, and subsequent
economic growth over all of eastern Europe.

It may have been noticed that in all scenarios including the Rail Baltica the region southwest of
Tallinn (NUTS-3 region EE004 with the cities of Haapsalu and Parnu) performs better in terms of
both accessibility and GDP impacts than Tallinn itself. This is explained by the fact that this region
is rather isolated before the Rail Baltica and will be much better linked after its introduction. Need-
less to say that this advantage will not similarly benefit the islands of Hiiumaa and Saaremaa, as
the maps suggest, this is merely an artefact of the NUTS-3 region system..

One further reservation has to be made when interpreting the results. The rail tunnel between
Helsinki and Tallinn will not link two relatively central regions like for instance the Brenner Tunnel
but would link two remote regions. Accordingly, it can be expected, as shown in Figure 8, that the
more remote regions of the two tunnel sides would benefit more in terms of Europe-wide accessi-
bility and accordingly GDP than the slightly more centrally located regions south of the tunnel
because for the latter regions the additional accessibility potential stemming from more remote
and sparsely populated regions on the other side of the tunnel is much lower.

Figure 14 and 15, finally, compare the results of the four scenarios in compact time-series trajec-
tories between 1981 and 2051. In both diagrams the heavy black line indicates the aggregate
results for the four countries, Finland and the three Baltic States. The coloured lines represent the
development in the three policy scenarios L1, L2 and L3. Figure 14 shows the development of
accessibility. It can be seen that, like all European countries the four countries benefited from the
large investments in the trans-European transport networks (TEN-T) after 2006. With the imple-
mentation of the Rail Baltica, Scenarios L1, L2 and L3 separated from the Reference Scenario.
The significant gain in accessibility through the implementation of the Helsinki-Tallinn tunnel after
2036 is clearly visible. Figure 15 demonstrates again that even large gains in accessibility trans-
late in only relatively small gains in GDP per capita, though, as it has been pointed out earlier, if
expressed in annual gains in income, the improvements are quite substantial.

It may be asked why all these impacts of transport infrastructure are illustrates using only the
moderate-growth scenarios LO, L1, L2 and L3. The reason is that the executed simulations of the
high-growth scenarios HO, H1, H2 and H3 resulted in only minimal different results in percentage
terms; in other words the maps would have looked very much the same, although the underlying
absolute GDP numbers would have been higher.
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Figure 5. GDP per capita (in 1,000 Euro of 2010) in the Reference Scenario LO in 2051

. .
c0@0 o
(X I X X

S&We 00



14

e
Klaipeda |

0 60205 [ o190 Accessibility roadfrail 2051
1 150 180% ] 0-0:0-1 " Difference in %
L1 120-150% 1 External region hetween Scenario L1 and

Reference Scenario LO

Source: SASI modal
0 100 200 300 400 a00km

Figure 6. Isolated spatial impact of the Rail Baltica: Accessibility road/rail in 2051. Difference in
accessibility between Scenario L1 and Reference Scenario LO in percent

. .
c0@0 o
(X I X X

S&We 00



15

T
-

Z,'»{c :
'

A\
R

i = h
o el
. -
-

)
5
2
it
S
%
i
N

G
543
S8« ¢
gt hetin,
S v R
bt oo
W
Lo
RN
! Iﬁt’ﬁ-ﬁt
AR
LR
-,f&l’ b
ST
@
L
9
% -‘:'*_l%.
TR
g"@'

Q)
%r

7
¢
Sraldy |
:-“\i‘ "'.. i
RNy T g SR
Y
£3¥s %.f
CHE

i} i
AT
e
.%%
S
T "‘i
e

= 33::: % EH:: GDP per capita 2051
] 25.70% 1 00-01% Difference in %

between Scenario L1 and

20-25% Extermial regi '
] [ 1 External region Reference Scenario L0

L
0 100 200 300 400 500 km

Source: SASI modal

Figure 7. Isolated spatial impact of the Rail Baltica: GDP per capita in 2051. Difference in GDP
per capita between Scenario L1 and Reference Scenario LO in percent

. .
c0@0 o
(X I X X

S&We 00

. e o o



16

St. Peterburg
o

5

g

Klaipada ('l%h‘ | ;

A

e
£

e =
B 270-200% [ 90-120%
I 240-270% [ ] 60-00%
% S e Bt Accessibility roadirail 2051
[0 150-18.0% 1 oo 01% Difference in %
[ 120-150% 1 External reqion between Scenario L2
S and Scenario L1

Source: SASImodel
0 100 200 300 400 a00km

Figure 8. Isolated spatial impact of a rail tunnel Helsinki-Tallinn: Accessibility road/rail in 2051.
Difference in accessibility between Scenario L2 and Scenario L1 in percent

. .
c0@0 o
(X I X X

S&We 00

. e o 0



17

L PRty

o Y AN I ¥
§%7 R SN s

B i5-50% [ 15-20%
B 0-45% ] 10-15%
B c5-40% 1 05-10% -
I 30-35% [ 1 o01-05% GDP per&?;;isasg
[ 25-30% L1 o0-01% between Sr:enarioLDE
L] 20-25% [ 1 External region

and Scenario L1

0 100 200 300 400 3200km

Source: SASI model

Figure 9. Isolated spatial impact of a rail tunnel Helsinki-Tallinn: GDP per capita in 2051. Differ-
ence in accessibility between Scenario L2 and Scenario L1 in percent.

. .
c0@0 o
(X I X X

S&We 00



18

Nt m‘
PP

%
T mad
’ : g - 12

A i
i o DR o )
e t&"%“t
P ’bﬁmﬁ'
%}% 7
S LT,

o

lr*"i"
X AN

il

[ ] 90-120%
240-270% [ 1 60-90%
210-240% [ ] 30-60% N :
1803 0% C 1 01309 Accessibility r%ifdfran:%gg
1a0-180% L) 0001 between Sclerfgfigcfzmand
120-130% [ ] External region

Reference Scenario LO

0 100 200 300 400 300km

Source: SASI model

Figure 10. Isolated spatial impact of a combined implementation of Rail Baltica and a rail tunnel
Helsinki-Tallinn: Accessibility road/rail in 2051. Difference in accessibility between Scenario L2
and Reference Scenario LO in percent

. .
c0@0 o
(X I X X

S&We 00
. e o 0



19

L0 L DX
' %&aﬁ-

N

o o

[ 15-20%

[ ] 10-15%

= o1 05 GDP per capita 2051

] 0004 % Difference in %

[ External region between Scenario L2 and
Reference Scenario L0

_ Source: SASI model
0 100 200 300 400 A&00km

Figure 11. Isolated spatial impact of a combined implementation of Rail Baltica and a rail tunnel
Helsinki-Tallinn: GDP per capita in 2051. Difference in GDP per capita between Scenario L2 and
Reference Scenario LO in percent

. .
c0@0 o
(X I X X

S&We 00
. e o o



20

Ciulu

Jydskyla

SPeterburg

9

Klaipeda ‘ *
¥

. ’.!_j? -. ‘. o :j.'-.. ’
g e ? | "!‘
&d’},‘%j, '

R
‘&.3!.’{%

1 g0-120%
T - 1 60-50%
210-240% 1 a0-60% s _
T 1502004 1 o1 30 Accessibility roadfrail 2051
[ 1501004 0001 % Difference in %
120-150% 7 external region between Scenario L3 and

Reference Scenario LO

0 100 200 300 400 500km

Source; SASI model

Figure 12. Spatial impact of a combined implementation of Rail Baltica, a rail tunnel Helsinki-
Tallinn and further European transport infrastructure links: Accessibility road/rail in 2051. Differ-
ence in accessibility between Scenario L3 and Reference Scenario LO in percent

. .
c0@0 o
(X I X X

S&We 00
. e o 0



21

ol

._| '!Il' = k '!Il' |Ej ¥

f% P eterburg

Klaipeda
Kaunas A .

ek LIRS IR "
i SRR
AL

L
ke s et
b ] g Ty T 7y

Yo, -.-'?-T;t.?ﬁ"}&’ -
T s ]

"

<
!

o

SNl D O I
SR s

~ ol

A

kgt

Reference Scenario L0

Bl ;0% [ 15-20%

B :0-15% [ 10-15%

B :5-40% 05-10% :

I s0.35% [ 0i-05% GDP per capita 2051
DRETRI T 00.01% Difference in %
1 5p 059 __ Emmélregm between Scenario L3 and

Source: SASI model
0 100 200 300 400 A00km

Figure 13. Spatial impact of a combined implementation of Rail Baltica, a rail tunnel Helsinki-
Tallinn and further European transport infrastructure links: GDP per capita in 2051.Difference in
GDP per capita between Scenario L3 and Reference Scenario LO in percent

. .
c0@0 o
(X I X X

S&We 00
. e o 0



Accessibility road/rail (travel)

GDP per capita (in 1,000 Euro of 2010)

B
P33 —13

37— 22— 12
L2 L1 L1 L1 L1

—L_O—L_O—L_O— |__0—|_-_0

" " " " " " " " " " " " " " "
O Lesmmmms Mammman Pammmman dammmmnn dummumnnm Aummuman Lesmmmns mammmmn Pammmman Fummmmnnm dummumnnm Basmaman Lesmmmns mammmmn -

1981 1986 1991 1996 2001 2006 2011 2016 2021 2026 2031 2036 2041 2046 2051

Figure 14. Accessibility road/rail 1981-2051: comparison of scenarios L0-L3

R R e e e o s S S S

YO TN SRR USROS NPRSURE SRR RPN NP SRR USRS 0”& oBNRE MU SOOI SO
e e TS SV L T S SO S R T

P l0 i H B B F i H B B F
TTOJICLcoorresSERE UPRPRS SPRIPE JRSPRE SOPHSPN: SUOPRON: SUPRNY: UURPRS SRR IRPIE SOPRIPS SRSPRON SOORS:

1981 1986 1991 1996 2001 2006 2011 2016 2021 2026 2031 2036 2041 2046 2051

Figure 15. GDP per capita: comparison of scenarios LO-L3
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5 Conclusions

The analysis of the likely impacts of the envisaged rail tunnel between Helsinki and Tallinn, alone
and in combination with other expected transport infrastructure improvements, has shown that it
would have a substantial positive effect on both European accessibility and economic develop-
ment.

However, its positive impacts would be largely concentrated on the Finnish side, as Finland would
gain much in connectivity to central, eastern and southern Europe, whereas Estonia would gain
only better access to Finland. Only when combined with the rail Baltica and other transport infra-
structure improvements, also Estonia would significantly improve in accessibility and GDP.

It also has become apparent that even large improvements in accessibility translate into only
rather small gains in economic activity. Yet it has to be considered that these additional revenues
accrue to every citizen every year. It is also important to note that the model results do not in-
clude the employment effects due to the construction work for the Rail Baltica and the tunnel.

In addition, as it has been pointed out in the Interim Report, the relative accessibility changes
through the rail tunnel look different if the destinations of interest are limited to destinations in the
Helsinki-Tallinn macro region. In that perspective, Tallinn and other regions of Estonia would
benefit from the fast rail connection with the larger Helsinki metropolitan area.

In summary, the rail tunnel between Helsinki and Tallinn would be successful in linking Finland
closer to the European mainland and linking Helsinki and Tallinn into one integrated metropolitan
region.

. .
c0@0 o
(X I X X

S&We 00



24

6 Appendix

The Appendix contains tables of accessibility and GDP per capita in the NUTS-2 regions of Fin-
land and the NUTS-3 regions of Estonia, Latvia and Lithuania of the Reference Scenario LO as
projected by the SASI model for 2051 and the percentage changes compared with the Reference
Scenario of the three policy scenarios L1, L2 and L3.
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Table Al. Accessibility road/rail: comparison between scenarios

Reference Difference between Scenarios L1, L2 and L3
Region Scenario and Reference Scenario LO in 2051 (%)
LO 2051 L1 L2 L3

EEO01 Pdhja-Eesti 90.1 +5.09 +5.86 +10.32
EE004 Laane-Eesti 59.9 +28.15 +28.96 +34.56
EEO006 Kesk-Eesti 67.1 +6.66 +7.29 +14.05
EEO07 Kirde-Eesti 74.0 +3.40 +3.86 +8.79
EEO008 Lduna-Eesti 80.5 +2.36 +2.93 +10.22
EE Estonia 79.6 +6.38 +7.05 +12.61
FI13 Ita-Suomi 29.6 +3.07 +21.42 +36.84
FI18 Etela-Suomi 48.9 +4.66 +32.08 +39.22
FI19 Lansi-Suomi 32.6 +4.18 +29.05 +37.68
FI1A Pohjois-Suomi 16.0 +3.26 +22.59 +31.03
FI20 Aland 22.6 +3.17 +21.66 +27.07
F Finland 34.6 +4.20 +29.04 +37.61
LTOO01 Alytaus 78.3 +10.18 +10.51 +17.85
LT002 Kauno 82.9 +17.1 +17.51 +25.2
LTO03 Klaipedos 74.3 +10.27 +10.63 +18.30
LTO04 Marijampoles 84.9 +11.55 +11.92 +21.82
LT005 Panevezio 70.5 +12.91 +13.29 +24.26
LT006 Siauliu 75.1 +14.05 +14.47 +24.45
LT007 Taurages 74.0 +7.44 +7.76 +22.12
LT008 Telsiu 70.4 +12.87 +13.27 +21.12
LTO09 Utenos 65.9 +7.60 +7.90 +15.64
LTOOA Vilnius 80.3 +14.5 +14.90 +22.95
LT Lithuania 77.4 +13.38 +13.76 +22.40
LVv003 Kurzeme 57.1 +13.14 +13.57 +21.88
LV005 Latgale 69.1 +9.46 +9.85 +17.09
LV006 Riga 75.6 +22.57 +23.16 +31.07
Lvoo7 Pieriga 67.6 +21.83 +22.41 +29.63
LVv008 Vidzeme 63.1 +6.00 +6.45 +25.02
LV009 Zemgale 68.0 +19.4 +19.96 +27.02
LV Latvia 68.6 +17.3 +17.82 +26.51

. .6. :

TILE

S&We 0o



26

Table A2. GDP per capita (1,000 Euro of 2010): comparison between scenarios

Reference Difference between Scenarios L1, L2 and L3
Region Scenario and Reference Scenario LO in 2051 (%)

EEO01 Pdhja-Eesti 38.0 +0.94 +1.07 +1.85
EEO04 Laane-Eesti 9.8 +4.76 +4.87 +5.74
EEO06 Kesk-Eesti 12.6 +1.19 +1.28 +2.43
EEOO07 Kirde-Eesti 10.9 +0.62 +0.70 +1.52
EEQ08 Léuna-Eesti 12.6 +0.47 +0.56 +1.86
EE Estonia 22.1 +1.07 +1.19 +2.07
FI13 Ita-Suomi 76.1 +0.35 +2.22 +3.79
FI18 Etela-Suomi 125.7 +0.45 +2.76 +3.33
FI19 Lansi-Suomi 85.4 +0.47 +2.88 +3.72
FI1A Pohjois-Suomi 87.2 +0.35 +2.16 +2.98
FI120 Aland 122.5 +0.21 +1.25 +1.57
FI Finland 100.8 +0.42 +2.58 +3.35
LTO001 Alytaus 6.9 +1.70 +1.75 +2.90
LT002 Kauno 8.7 +2.91 +2.97 +4.16
LT003 Klaipedos 10.0 +1.82 +1.87 +3.11
LTO04 Marijampoles 5.8 +1.97 +2.03 +3.60
LTO05 Panevezio 7.9 +2.25 +2.32 +4.04
LTO06 Siauliu 6.5 +2.47 +2.53 +4.14
LTOO7 Taurages 5.0 +1.27 +1.33 +3.45
LT008 Telsiu 7.7 +2.24 +2.31 +3.57
LT009 Utenos 7.2 +1.28 +1.32 +2.50
LTOOA Vilnius 12.5 2.38 +2.43 +3.67
LT Lithuania 9.0 +2.29 +2.35 +3.67
LVv003 Kurzeme 14.2 +2.40 +2.46 +3.78
LVO005 Latgale 7.8 +1.78 +1.84 +3.08
LV006 Riga 23.4 +3.06 +3.13 +4.13
LVO007 Pieriga 8.6 +2.97 +3.04 +3.96
LV008 Vidzeme 8.0 +0.93 +0.98 +3.64
LV009 Zemgale 7.6 +2.77 +2.83 +3.77
LV Latvia 13.8 +2.70 +2.77 +3.93

ce0e.

c@00 -

S&We 0o



27

7 References

Brocker, J., Meyer, R., Schneekloth, N., Schiirmann, C., Spiekermann, K., Wegener, M. (2004):
Modelling the Socio-economic and Spatial Impacts of EU Transport Policy. IASON (Integrated
Appraisal of Spatial economic and Network effects of transport investments and policies) Deliver-
able 6. Funded by 5th Framework RTD Programme. Kiel: Christian-Albrechts-Universitat Kiel.

Brocker, J., Capello, R., Lundqyvist, L., Meyer, L., Rouwendal, J., Schneekloth, N., Spairani, A.,
Spangenberg, M., Spiekermann, K., van Vuuren, D., Vickerman, R. Wegener, M. (2004): Territo-
rial Impact of EU Transport and TEN Policies. Final Report of ESPON 2.1.1. Kiel: Institut fir Re-
gionalforschung, Christian-Albrechts-Universitat Kiel. http://www.espon.eu/mmp/online/website/
content/projects/243/239/file_374/fr-2.1.1_revised.pdf.

ESPON 1.1.3 (2006): Enlargement of the European Union and the Wider European Perspective
as regards its Polycentric Spatial Structure. Final Report of ESPON 1.1.3 . Stockholm: Royal In-
stitute of Technology. http://www.espon.eu/mmp/online/website/content/projects/259/650/file_
1190/full_revised_version_113.pdf.

European Commission (2011): Proposal for a Regulation of the European Parliament ant of the
Council on Union guidelines for the development of the trans-European transport network. Brus-
sels, 19.12.2011, COM(2011) 650 final/2.

Fiorello, D., Huismans, G., Lopez, El., es, C., Steenberghen, T., Wegener, M., Zografos, G.
(2006): Transport Strategies under the Scarcity of Energy Supply. STEPs Final Report, edited by
A. Monzon and A. Nuijten. The Hague: Bucks Consultants International. http://www.steps-
eu.com/reports.htm.

Spiekermann, K., Wegener, M. (2005): Modelling Regional Development in AlpenCorS: Scenario
Results. Final Report for AlpenCorS. Dortmund: Spiekermann & Wegener Stadt- und Regional-
forschung. http://www.spiekermann-wegener.de/pro/pdf/AlpenCorS_Final_Report.pdf.

Terk, E. (ed.) (2012): Twin-city in making: Integration scenarios for Tallinn and Helsinki capital
regions. Tallinn: Tallinn University Estonian Institute for Futures Studies

Wegener, M., Bokemann, D. (1998): The SASI Model: Model Structure. SASI Deliverable D8.
Berichte aus dem Institut fir Raumplanung 40. Dortmund: Institut fir Raumplanung, Universitat
Dortmund. http://www.raumplanung.uni-dortmund.de/irpud/pro/sasi/ber40.pdf

Wegener, M. (2008): SASI Model Description. Working Paper 08/01. Dortmund: Spiekermann &
Wegener Stadt- und Regionalforschung. http://www.spiekermann-wegener.de/mod/pdf/AP_ 0801.
pdf

. .
c0@0 o
(X I X X

S&We 00



