
ABSTRACT

From the regional development point of view new invest-
ments are always of great importance as they are mainly 
expected to boost the regional economy and thus improve 
the living standard of inhabitants. Also for the literature pur-
poses a new case study on the impact of investments on 
regional development can be perceived as an added value 
to the state of the art and thus worthy to be explored. In this 
research the impact is measured in the following aspects: 
social, economic, innovation, and environmental, which 
stand also for the main assessment criteria. Just recently, 
an opportunity has appeared to explore this subject on the 
Pomeranian Metropolitan Railway (PMR), which started its 
operations on 1st September 2015, after five years of con-
struction works and more than a 100-year long history. Thus, 
the paper presents the impact results of PMR on the de-
velopment of the Pomeranian region, in the form of qualita-
tive as well as quantitative assessments in the four aspects 
and on different levels of detail. The final conclusion states 
that the impact of PMR on the regional development has 
appeared to be negative in 33% and positive in 67%.
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1. INTRODUCTION
The Pomeranian region is located in the northern 

part of Poland, inhabited by 2.3 million people living 
on 18,310 km² of area, relatively well developed, with 
its main city, Gdańsk, famous for its Solidarity move-
ment. Similar to other regions, its further develop-
ment depends on many factors, both of internal as 
well as external origin. The analysed case of the PMR 
investment is an example of an internal factor whose 
influence on the Pomeranian region is the object of 
research. Till now, there have been only popular pub-
lications, which promoted the new railway investment 

in the region, and sometimes initiated a discussion on 
the role of PMR in the region; however, no scientific 
analyses on the impact of this investment were done. 
Therefore, the purpose of this paper is to assess the 
PMR impact on the Pomeranian region and to present 
the analysis results. In this research the impact is mea-
sured in four aspects: social, economic, innovation, 
and environmental. These aspects are also used as 
the main criteria, whose more detailed sub-criteria in 
the form of text (qualitative) or numeric (quantitative) 
variables are included in Section 5. Since the main re-
search method is a case study, which is focused on 
the identification and assessment of impact relations, 
a general hypothesis in a falsifiable form is formulated 
as: PMR investment has got a negative impact on the 
Pomeranian regional development. To verify this the-
sis a modified falsification method is used, which is 
adjusted by the authors to the selected case. A broad-
er explanation of the research methods is included in 
Section 3. The obtained results are presented in the 
next sections, which are supported by conclusion, 
which also includes limitations and further research 
propositions.

2. LITERATURE REVIEW
The problem of impact assessment of transporta-

tion or logistics investments is not a new one. There 
is a lot of literature, reports and projects, including 
feasibility studies, which are focused on that problem 
[1-3]. Significantly less, but still notable attention in lit-
erature is devoted to measuring the investment influ-
ence on the regional development. In this context, it is 
worth mentioning the work of Blum [4], who presented 
the theoretical and empirical results of the investiga-
tion on the effects of transportation investment on the 
regional growth. Another example is a more detailed 
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found and presented to confirm the hypothesis, do not 
prove there is not one evidence against it. So, instead 
of looking for many evidences, which confirm the the-
sis, it is more logical to find the only one proof to falsify 
the hypothesis in favour of the alternative one [14]. 
However, finding a proof against the falsifiable hypoth-
esis does not mean that the alternative (positive) one 
is true, especially if the social sciences’ methods are 
used and the research object is a complex business 
case. Thus, the authors propose a modified falsifica-
tion method in the form of constructing two hypothe-
ses: a negative, and a positive one.

The first one states that the PMR impact on the re-
gional development is negative, while the second one 
speaks about the positive impact; additionally these 
two hypotheses do not exclude each other, but exist 
simultaneously. Of course, a method of measuring the 
importance, truth or falsehood, probability, weight, etc. 
of these hypotheses is required. Taking into account 
the complexity of the analysed case, the authors’ 
scope of research competency and the limitations 
of the paper format, the so-called point-percentage 
method of weighting each of these two hypotheses are 
proposed as follows. Based on the subjective authors’ 
expert assessment of the PMR impact on the regional 
development in the selected aspects, 100 points are 
divided between negative and positive hypotheses, 
respectively, for each selected aspect of assessment, 
then the points are summed for all the aspects for 
positive and negative hypotheses separately, and their 
share in percentage is calculated. Next, this percent-
age is to be used to state in what percentage the PMR 
impact on the region has appeared to be negative and 
positive, respectively.

The above-described point-percentage method 
requires other methods to evaluate the PMR impact 
on the regional development. Usually, the cost-benefit 
analysis is proposed as the main method to assess an 
investment impact. It includes a set of particular meth-
ods of calculating the effectiveness of investments in 
terms of input and output, as for instance methods of 
measuring: regional income, costs, net present value, 
market growth and share, break-even point, payback 
period, internal return rate, return on investment, etc. 
[1, 15]. Consequently, it also means that a lot of vari-
ants of the cost-benefit analysis are projected and ap-
plied, as for instance: UNIDO method [16], value-added 
method [1], or cost-effectiveness analysis [15]. Based 
on the criticism of cost-benefit methods, especially the 
strong focus on financial criteria and weak focus on 
other evaluation factors, a multi-criteria analysis (MCA) 
is proposed in literature [1]. This method combines the 
cost-benefit analysis with others, not so much finan-
cially-oriented methods, like methods of measuring: 
fitting social needs, standards of living, wealth, pover-
ty, unemployment, social exclusion, innovations, sus-
tainability, etc. Examples of such studies, which, with 

study by Domańska [5], who analysed the influence of 
road transport infrastructure on the regional develop-
ment. These contributions in literature are supported 
by some institutional publications, above all the OECD 
report [6], as well as the guidance for governments 
and transport administrations on how to find empirical 
evidences on wider impacts of transport infrastructure 
investment on regional development. Other examples 
are institutional reports and projects on: the role of 
transport infrastructure in regional economic develop-
ment [7]; transport investments and policies on spatial 
economics [8]; planning, monitoring and evaluation of 
regional logistics strategy [9], etc. Additionally, a lot of 
case studies on the abovementioned problem can also 
be listed; for instance in relation to the development of 
regions in China [10], Lithuania [11] Slovakia [12], etc. 
Berchmann [36] in his book pointed out that in formal 
transportation project evaluation procedure very often 
vital information, such as accurate costs and demand 
projections, is largely missing. The author constructed 
a comprehensive and methodical economic, planning 
and decision-making framework for the evaluation of 
proposed transportation infrastructure investment 
projects. The assessment of investment in traffic-tech-
nological projects means a set of activities, whose ba-
sic aim is to determine the justification and feasibility 
of the projects. The decision-making process, including 
the decision making on investments is an extremely 
complex one, and the decision-maker has to have a vi-
sion of the future and decide/choose accordingly in a 
modern and flexible manner. Therefore, the decisions 
need to be the result of a planning and research pro-
cess based on different methods [37]. The transporta-
tion infrastructure projects often involve considerable 
land use, long-term investments, and huge resources. 
The results from the literature show that sustainabili-
ty factors and performance can be categorized under 
environment, economic, social, engineering/resource 
utilization and project management [38]. For investi-
gating different transportation infrastructure projects, 
it is always good practice to use relatively simple and 
transparent evaluation methods. The evaluation meth-
ods usually contain the following important issues: 
sustainable development, evaluation criteria, and en-
vironmental criteria [39]. However, the question of how 
to measure the impact of transportation investments 
on the level of regional development, what methods 
and tools to take, has been raised by all the authors of 
the mentioned publications.

3. RESEARCH METHODOLOGY
Because the research hypothesis: PMR investment 

has got a negative impact on the Pomeranian regional 
development, is stated in the falsifiable form, the gen-
eral verification method is Popper’s falsification [13]. 
According to this method, a lot of evidences, which are 
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they support each other to produce the most reliable 
data. Because this methodology approach receives 
also a theoretical support, more explanation of the 
used methods is also included in the next Section.

4. THEORETICAL BACKGROUND
The above-presented results of literature study and 

methodology approach are extended by the following 
theoretical background. As it was mentioned in the 
Section of literature review, this research falls into the 
problem of transportation or logistics investment as-
sessment, for which the theories of economic growth 
or development formulate the broadest theoretical 
background. Literature review results [31] prove that 
every economic growth or development model, start-
ing from classical, through neo-classical, up to modern 
models, treats an investment, explicitly or implicitly, as 
a factor (mainly in the form of land, labour, and capi-
tal), which has a significant impact on the economic 
growth, verbally expressed in the thesis: the more the 
investment is used, the greater is the economic devel-
opment. A representative example is presented by the 
Keynesian macroeconomic model [32]:

TE C I= +  (1)

where:
TE - total expenditures,
C - expenditures on consumption, and
I  - expenditures on investment.

Since the investment (as well as the consump-
tion) has a multiplied effect on total expenditures, the 
above model is supported by the so-called multiplier 
formula [32]:

TE MPS I1
$D D=  (2)

where
DTE   - change in total expenditure,

MPS
1a k  - marginal propensity to investment, and

DI     - change in investment expenditures.
The above outlined macroeconomic theory back-

ground for investment is also applicable at a smaller, 
microeconomic scale, for instance in the regional, in-
dustry sector, or supply chain perspective, or even on 
the level of a single organisation. An example is pre-
sented by Blum [4], whose theoretical and empirical 
investigation on the effects of transportation invest-
ments on the regional growth, based on the input-out-
put method, detailed by Cobb-Douglas production 
function, verified for 325 regions of the Federal Re-
public of Germany, leads to the conclusion that invest-
ments in transportation infrastructure induce a region-
al growth, especially if transportation bottlenecks are 
removed. The results of this investigation have been 
confirmed by a lot of other researchers, mentioned 
earlier in the Section on literature review, so it seems 
that there is no more need to prove that transportation 

the exception of economic assessment, also evaluate 
the social and environmental results, as for instance 
the impact on unemployment, liquidation of social bar-
riers and usage of nature resources can be found in 
publications on the effectiveness of Trans-European 
Transport Network commissioned by the European 
Commission [8, 18]. Apart from the abovementioned 
and relatively well-recognised cost-benefit and MCA 
methods, there is a number of less commonly used 
qualitative and quantitative methods such as multipli-
er or econometric ones [5].

In addition, the above considerations made in the 
research approach also produce the answer to the 
question how to understand the category of impact? 
In this paper the impact is understood in terms of in-
put, output, or more broadly – in terms of results and 
influence, expressed in quantitative units (physical, 
currency, points, percentage), or expressed in the form 
of qualitative description of the impact, respectively.

Because the analysed case is a multi-aspect ob-
ject, some research perspectives have to be taken. 
Since PMR is a business enterprise as well as a social 
challenge, the impact of this investment on the Pomer-
anian region in these two aspects has to be taken with-
out any doubt. Due to the general requirements for any 
investments to be innovative and sustainable, all four 
research perspectives have been distinguished for a 
detailed analysis.

Summarising, in this paper the modified falsifi-
cation method supported by the so-called point-per-
centage method is proposed to verify the hypothesis. 
However, it is understood as a general research ap-
proach, which combines other methods, especially the 
cost-benefit and multi-criteria analyses, applied to the 
case of PMR. Nevertheless, there can be a confusion, 
why not use a well-established method of measuring 
an investment impact, as for instance the previous-
ly mentioned cost-benefit method? Apart from the 
above-presented criticism on the method it should be 
added that, especially in the case of PMR investment, 
which is a relatively new one, because it has been op-
erating for less than four years, but a highly complex 
one, it is more objective to use a set of methods to 
measure the impact rather than just one of them. As 
a result, the proposed methodology approach not only 
allows measuring of the impact on the four perspec-
tives (used also as the main criteria of assessment), 
but also on different levels of aggregation or details. 
If a general answer on the impact of the railway line 
is required, the point-percentage method provides 
the assessment of positive and negative hypotheses 
in percentages. If more detailed data on financial or 
environmental impact are needed, for instance, then 
the cost-benefit criteria can be found in the qualitative 
(numbers) or quantitative (text) form in the related sec-
tions of the paper. It also means that the used meth-
ods do not exclude each other, but, on the contrary, 
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Since the project is evaluated for a longer period of 
time, 25 years in this case of PMR, it is not possible to 
determine reliably all the actual elements of the calcu-
lation. Therefore, the following financial indicators are 
taken: net present value (NPV), internal rate of return 
(IRR), relative net present value of the project, and re-
turn on the investment period.

Net present value (NPV) is defined as a sum of val-
ues of annual net incomes (profits) in the economic 
flow (schedule) reduced to their value in the project 
starting year.

The value of the net present value is calculated ac-
cording to the expression:

NPV C r
C

1
t

t
t

n

0
0

= - + += ^ h/  (3)

where
t  - time of cash flow,
n  - total time of the project,
r  - discount rate,
C0 - capital outlay at the beginning of the investment  
   time (t = 0),
Ct - net cash flow (the amount of cash) at time t.

The discount rate needs to be estimated realistical-
ly. The real rate would correspond to the amount of the 
loan interest rate taken in order to finance the project. 
In the European Union the discount rate is between 
four and six percent. The project is cost-effective if the 
net present value is positive.

When the net present value is reduced to zero, the 
internal rate of return is obtained. The internal rate of 
return represents the project effectiveness.

The internal rate of return is obtained according to 
the expression:

C IRR
C

1 0t
t

t

n

0
0

- + + =
= ^ h/  (4)

where:
t   - time of cash flow,
n   - total time of the project,
IRR - internal rate of return,
C0  - capital outlay at the beginning of the investment  
    time (t = 0),
Ct  - net cash flow (the amount of cash) at time t.

The internal rate of return should be greater than 
the interest rate of the loan on the capital market [35].

The extension of the cost-benefit analysis to the 
multi-criteria analysis does not also liquidate the prob-
lem of assessing the non-financial areas. For instance, 
the report on High-speed Railway between Schiphol 
Amsterdam Airport and the German Ruhrgebiet [34] 
states explicitly that some preventive maintenance 
items as demolition of houses or destruction of rare 
flora and fauna habitats were left without valuation by 
the researchers. These limitations of the cost-benefit 
and multi-criteria analysis caused the authors of the 
paper to use another approach of valuating the impact 
of transport investment.

investments are significant factors of regional develop-
ment. Instead, there is still a discussion on methods of 
measuring the impact of a transportation investment 
on a region.

Apart from the abovementioned input-output meth-
od, applied in the form of econometric Cobb-Douglas 
production function with assumed measures for the 
input and output side, as for instance: regional gross 
added value, population density, number of railroad 
stations, kilometres of traffic roads, other measur-
ing methods are used, above all the cost-benefit or 
multi-criteria analysis. According to the EU Guide to 
Cost-Benefit Analysis of Investment Projects [16], this 
method is structured in seven steps, two of which are 
the analysis steps, namely, financial and economic 
analyses. A representative example of application of 
the method is the case of Madrid-Sevilla high-speed 
train (HST), for which the cost-benefit analysis has 
been performed [33].

In the general theoretical sense the investments 
mean the use of money in order to obtain new values. 
The investments in railway transport can be divid-
ed into professional qualification and training of the 
employees, and into the construction, modernization 
and reconstruction of the means. In order to make 
the right decision on the “entry” into an investment 
program it is necessary to make an investment study. 
The investment study must be the basis in making the 
investment decisions. The investment study gives the 
following evaluations: financial market efficiency of the 
project (financial analysis), and social and economic 
efficiency of the project (economic analysis).

In producing the financial analysis on the basis of 
market prices, the project inputs and outputs are an-
alysed thus producing the estimate of values that will 
be realized and will belong to the legal subject after 
the project has been completed. The economic analy-
sis follows the project from a wider social aspect, i.e. 
uses the “corrected” prices from which duty, taxes and 
subsidies are subtracted. In railway sector the finan-
cial and economic analyses are regularly performed. 
The financial analysis is suitable from the aspect of the 
operator – carrier, whereas social analysis is suitable 
from the aspect of the infrastructure manager. The 
analysis is done in static and dynamic conditions. In 
static conditions one target year – representative year 
– is observed. The indicators in the representative 
year are compared with the similar lines. In this way a 
fast and simple result can be obtained. The drawback 
of the static approach lies in the selection of the repre-
sentative year, and in neglecting the project lifecycle. 
The dynamic approach analyses the project from year 
to year and takes into consideration the entire proj-
ect lifecycle. Such approach delivers a better picture 
about the entire project.
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one with 200 points, is divided by the sum of points of 
two hypotheses, i.e. 600 points, then the share of 33% 
versus 67% can be calculated.

5. IMPACT OF PMR ON THE POMERANIAN 
REGION
Based on the above presented course of reasoning 

the impact of the PMR investment on regional develop-
ment is analysed in four assessment aspects: social, 
economic, innovation, and sustainability. The main 
question in relation to the assessment of the impact 
of PMR in the social aspect is as follows: was this in-
vestment or is it still needed by the Pomeranian region 
society? The answer to this question seems to be hid-
den mainly in the history of the railway and the un-
balanced social accessibility to regional transportation 
network, which can also function as the two criteria of 
assessment.

Based on the literature study [19], a precursor of 
the PMR was the so-called Kokoszkowska Railway, 
which started its operations over 100 years ago be-
tween Wrzeszcz - Kokoszki and Stara Piła on 1st May 
1914. As a part of the shortest route, which connected 
Gdańsk (the Pomeranian region capitol), and Kashubia 
(the poor western rural subregion), and led further to 
Berlin in Germany, it functioned for almost 31 years, 
when it was destroyed by withdrawing German troops 
during the Gdańsk battle in 1945. The destruction of 
the railway caused that the social relations and some 
transportation needs of the region, which the railway 
was satisfying, were disrupted suddenly. As a result, a 
great and a deep-seated wish to recover the line were 
being expressed in the form of journalistic writings, 
historic books, fun club, and even a movie. All these 
elements initiated from time to time a social discus-
sion on the railway with a presence of authorities, pol-
iticians, executives of transportation companies and 
other related bodies. However, despite many ideas on 
reconstruction or other use of the former Kokoszkow-
ska Railway there was no agreement achieved until 
2005. That year, the so-called conception of Tri-City 
Railway Bypass was elaborated. This project initiated a 
feasibility study, which started in October 2008 and fin-
ished in 2011, due to many decision options and pub-
lic consultations. Finally, a recommendation to build a 
19.5 km long two-railway route between Gdańsk-Wrz-
eszcz and Gdańsk-Osowa, through Gdańsk Airport, 
was taken. In addition, this line connects with another 
already existing railway line, which links Gdynia with 
Kościerzyna through Kartuzy, which are the main cit-
ies of Kashubian rural subregion. And, after a 5-year 
construction period, PMR started its daily operations 
on 1st September 2015.

This history includes a relation to the second crite-
rion of pros or cons to the investment; namely, the un-
balanced social accessibility to regional transportation  

Apart from the above criticism and the previously 
mentioned short period of time, the analysed PMR in-
vestment exists, and next reasons to use another ap-
proach come from the assumptions of the cost-benefit 
and the proposed modified falsification method, sup-
ported by the point-percentage method. The first one 
assumes that there is one final assessment in money 
terms: profitable or non-profitable (loss), which exclude 
each other, which can cause in practice that some 
negative aspects of the transportation investments 
disappear from the eyes of the decision makers, if they 
are provided with a final (general) positive result. The 
second one says that the object of assessment, i.e. 
economic system, which is a kind of a social system 
[32], is dynamic and complex, which makes the final 
positive or negative result not so obvious, not so clear 
or fuzzy, because for instance, a positive result in gen-
eral does not mean (exclude) that there were no dete-
riorations in some partial (internal) areas or aspects, 
and vice versa. Especially from the sustainability point 
of view [28], perceiving all parts of the assessed ob-
ject in mutual interactions, a partial deterioration, or 
not the same rate of development as the other parts, 
adversely affects other interacting parts, even if the 
whole system is positively estimated. Therefore, two 
hypotheses are proposed to be verified: positive and 
negative, instead of one: positive or excluding nega-
tive. This approach gives also such a practical advan-
tage that both hypotheses (and their results) are of 
the same range of importance for the decision mak-
ers. The proposed in the previous Section point-per-
centage method to verify the hypotheses is a kind of 
qualitative method of assessment (though the results 
are expressed in points and percentages), preferred 
to be used on the base of the authors’ expert knowl-
edge and practice, which of course does not prevent 
from applying a quantitative one, for instance econo-
metric or statistic. The method of calculation is rather 
not complicated. The first four assessment aspects of 
PMR are taken, i.e. social, economic, innovation, and 
sustainability. If possible, some more detailed criteria 
are formulated for them, as for instance historical or 
financial. The authors decided to choose one hundred 
points and divide them on positive and negative hy-
potheses according to the assessment criteria. For 
instance, in the case of estimation of PMR impact on 
regional development in the social aspect according 
to the transport accessibility criteria, 70 points went 
to positive hypothesis and 30 points to the negative 
one based on the subjective expert evaluation of the 
authors. The same method of calculation has been 
used for other aspects and criteria, which allows mak-
ing a sum of points allocated to positive and negative 
hypotheses, for instance 200 and 400 points, respec-
tively (Table 4). Finally, if the sum of points calculated 
for an individual hypothesis, for instance a negative 
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Shifting into the economic aspect of impact as-
sessment of PMR on the Pomeranian region, the main 
question is as follows: has this investment appeared to 
be profitable, or if not, when is it expected to be profit-
able, if at all? Thus, the answer is sought through the 
assessment of the PMR investment financial criteria, 
and according to a wider economic perspective, called  
regional economics. Based on the feasibility study 
[20], all the four main indicators (Table 1), which mea-
sure the financial effectiveness of this investment, are 
reported to be negative for two variants: diesel or elec-
tric line. It means that PMR is not a profitable invest-
ment; of course, with a vision of being profitable, but 
in a very far future.

Based on the actual data, the total cost of the in-
vestment in the cheaper diesel version, with plans of 
electrifying the railway, amounted in the years 2008 - 
2017 to about 1,200 Mill. PLN (about 286 Mill. euro), 
financed in the amount of 656.5 Mill. PLN (about 156 
Mill. euro) from the EU funds [21, 22]. The actual eco-
nomic situation of PMR shows also that the income 
from the sales of tickets in the amount of 2 Mill. PLN 
(about 0.5 Mill. euro) is lower than the operation-
al costs of 17 Mill. PLN (about 4.1 Mill. euro), which 
means that the operational activity of PMR is subsi-
dised in the amount of about 15 Mill. PLN (about 3.6 
Mill. euro) from the Voivodeship funds every year [23]. 
The negative results also mean that the investment 
has an adverse effect on the regional GDP in finan-
cial terms. Of course, there is also a positive effect of 
the investment on the reduction of the unemployment 
level. However, due to the low regional unemployment 
rate (4.7%) the reduction was not calculated.

Summarising, it has to be said that in the perspec-
tive of investment financial indicators, PMR appeared 
to be a not-profitable investment with a yearly opera-
tional loss of about 3.6 Mill. euro for the Pomeranian 
region. However, in a wider economic context, this is 
in the perspective of regional economics, all the ex-
penses on PMR, excluding subventions, mean also an 
income for the PMR staff, who are mostly inhabitants 
of the region, and suppliers of the materials and ser-
vices, which are also located mainly in the region. This 
high-value investment (worth about 286 Mill. euro) was 
and still is a business-generating factor in the region, 
since during the construction works and after them, 
for instance, new housing estates are reported to have 

network. It was mentioned in the railway history, that it 
was and actually is a part of the line connecting Gdańsk 
and Gdynia with the Kashubian subregion. Gdańsk 
together with Sopot and Gdynia create the so-called 
Tricity metropolis, inhabited by more than one million 
inhabitants living on 420 km² of area, urbanised and 
industrialised centre, where social and business life 
is concentrated, Voivodeship authorities are located, 
etc. This metropolis has got a relatively well-developed 
transportation network, which is based on the Tricity 
Fast Urban Railway (FUR), supported by bus, trolleybus 
and tram operators. In contradiction, the outlying to 
Tricity area, especially the Kashubian subregion, suf-
fered good transportation network, which could be as-
sessed on a satisfactory mark. This situation resulted 
in the differentiation in transportation accessibility for 
people living in the metropolis and outside of it, caus-
ing also the so-called problem of social exclusion for 
the latter one. So, the new investment in the 19.5 km 
long PMR line can be perceived as a great enterprise to 
remove the transport accessibility unbalance between 
the centre and the rest of the region, since this line 
also functions as a new link to the exiting railway line 
leading to Kartuzy and Kościerzyna, thus connecting 
the people living in the rural Kashubian subregion with 
the Tricity metropolis. With no doubt, an important el-
ement of the accessibility improvement to the region-
al transportation network is the international Gdańsk 
Lech Walesa Airport, which has a direct connection, 
just thanks to the PMR trains, to Tricity and the men-
tioned main cities of Kashubia (Kartuzy, Kościerzyna).

The above described historic and transportation 
unbalance assessment criteria of PMR impact on the 
Pomeranian region in the social aspect allow to state 
that the investment was socially needed, and not ex-
cluding some possible examples of negative impact, 
the overall social assessment is in favour of a positive 
impact. Particularly, the allocation of 100 points to the 
negative and positive impact for each criterion is as 
follows: 10 to 90 points go in favour of positive historic 
judgement of meeting the regional society needs, and 
30/70 points reflect the assessment of the removal 
of the transportation accessibility unbalance by the 
investment, for negative and positive hypothesis, re-
spectively.

Table 1 – Financial effectiveness of PMR [20]

Indicators Diesel line Electric line

Financial net present value -760,060,927 PLN
(-181 Mill. euro)

-797,406,936 PLN
(-190 Mill. euro)

Financial net present value of own capital -335,502,771 PLN
(-80 Mill. euro)

-328,644,762 PLN
(-78 Mill. euro)

Financial internal rate [%] -5.46 -5.20
Financial internal rate of own capital [%] -3.96 -3.47
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funds, the EU application procedure required PMR to 
meet the European standards, at least including inno-
vativeness in many fields, mainly technical, customer 
service, and safety, and sustainability. The selected 
data on the abovementioned fields are presented in 
Table 2. They can be supported by many other facilities, 
for instance, dynamic information system for passen-
gers, monitoring system for trains, railways and train 
stations, access for disabled people, and integrated 
ticket and timetable with other transportation means. 
As they are standards, there is no need to describe 
them in more detail. Due to the subjective judgement 
of the railway innovativeness, the authors decided to 
make a technical visit to the whole line and check the 
PMR train services. The technical visit included infra-
structure and the operative part of PMR. Also, when 
PMR train service is observed, it has to be checked 
during different periods of the day (morning and af-
ternoon rush hours and off-peak hours), and different 
days in the week (Monday, Wednesday, Thursday, and 
Saturday). The conclusion of the technical visit was 
that especially the design of stations performed by 
the artists and technologically advanced equipment of 
trains and stations makes a great impression on cus-
tomers – passengers. So, according to the expert opin-
ion, PMR is a noticeable and justified element of in-
novativeness on the Pomeranian transportation map, 
and coming to the assessment, 80 from 100 points go 
in favour of the positive hypothesis on the innovation 
impact of PMR on regional development.

Shifting the research into the impact assessment 
of PMR on the Pomeranian region in the sustainable 
aspect, it should be stated that sustainability is usu-
ally equated with the terms of “resources for the fu-
ture” or “environmentally desirable” ones [28]. Of 
course, taking care about natural resources is very  
important, if not viable. Nevertheless, to live in a sus-

risen alongside the railway, supported by social and 
service facilities as park-and-ride areas, roads, shops, 
service points, gardens, schools, kindergartens, etc. 
[24]. Apart from the abovementioned business-gen-
erating effects, the regional economics also receives 
benefits in the form of [20]:

 –  time savings (about 15.9 Mill. euro / year),
 –  cost reduction on road traffic overtaken by PMR 

(about 9.5 Mill. euro / year),
 –  cost reduction in accidents (about 2 Mill. euro /

year).
Thus, the final economic assessment is not clear-

cut, nevertheless, taking into account the finances of 
PMR, especially the subvention problem, the proposi-
tion to allocate 100 points is just 90 to 10 in favour 
of the negative assessment. However, considering the 
broader impact of PMR on the regional economic de-
velopment, the subjective judgement is rather positive 
in the share of 30 to 70 points for the negative and 
positive hypotheses, respectively.

Approaching the problem of impact assessment of 
PMR on the Pomeranian region in the innovation as-
pect, it is necessary first to define how the innovative-
ness is understood. According to the Oslo Manual: “An 
innovation is the implementation of a new or signifi-
cantly improved product (goods or service), or process, 
a new marketing method, or a new organisational 
method in business practices, workplace organisation 
or external relations” [25]. Applying this definition of 
innovation to the PMR case, it could be stated with-
out any other evidences that the investment is inno-
vative, because it is new; or speaking colloquially, it is 
a construction which was built from scratch. However, 
this thesis is true only from the regional point of view. 
In the case of innovativeness assessment it should 
be benchmarked to the European or US standards.  
Because the investment was co-financed from EU 

Table 2 – Innovation criteria of PMR [26, 27]

Criteria Description
Length of the railway 19.5 km
No. of crossroads 21
No. of bridges 41
No. of railway stops 10
No. of passages for animals 36

Trains Diesel trains of PESA SA136, SA137, SA138; powered by innovative engines that 
meet the strict requirements 2004/26/EC

Max. train speed 120 km/h
Traffic control system ERTMS/ETCS 2
Radio controlled system GSM-R

Frequency of trains 15 min. (between Gdańsk Wrzeszcz - Gdańsk Airport, from 5 a.m. to 11 p.m.); 60 
min. (between Gdynia - Kartuzy, from 4 a.m. to 11 p.m.)

Certificate of safety Yes, issued by Polish National Office of Rail Transport, valid to 6.08.2020
Park & ride centre 5 centres for 360 cars and 300 bicycle park places; 400 car park places planned
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included in the report on the impact of PMR on the 
environment [30], the interfered environmental ele-
ments with precautions taken, have been presented 
in Table 3.

Since not all bad occurrences can be foreseen, 
some risk mitigation precautions are covered by the 
insurance policy. In addition to the above qualitative 
description of the environmental influence of the PMR 
investment, some quantitative data are available. It 
is estimated that about 60% of road traffic, mainly 
passenger cars, are overtaken by the railway, which 
in terms of money means 9.5 Mill. euro/year sav-
ings on costs of car exploitation, and 0.7 Mill. euro/
year of savings on costs of pollution is also reported 
[20]. Thanks to the precautions taken to protect the 
environment (Table 3), the emission of noise and other 
pollutants are kept under the limits allowed by the reg-
ulations. Also, the protection of the flora and fauna is 
ensured. Finally, taking into account the type and size 
of precautions taken and the estimated savings, the 
PMR can be named as environmentally friendly invest-
ment, which allows the authors to propose a share of 
20/80 in favour of the positive assessment. However, 
being an environmentally friendly investment stands 
also for one of many reasons why the PMR requires so 
many infrastructural elements on such a short line of 
19.5 km. Together with the requirements to construct 
the line according to high technical standards in the 
urbanized area of Tricity, it is also subject to protect-
ing the fauna, flora, six landscape parks and reserves, 
and a lot of nature monuments. These are the main 
reasons why PMR is a highly important infrastructure 
investment.

The above presented four assessments of the PMR 
impact on the Pomeranian regional development of 
social, economic, innovation and environmental per-
spectives can be put together in one comprehensive 
assessment. This comprehensive view, which can be 
also called a sustainable one in its full holistic mean-
ing, is formulated to give the answer to the research 
hypotheses on positive and negative impact on the 

tainable way seems to mean something more than 
living in a natural environment, because it includes 
also cultural, social, political, economic, technical, etc. 
spheres. Due to their mutual relations, or maybe a 
better term is multi-aspect and level dependency, they 
have to be balanced, or to use other words: integrated, 
managed, coordinated, traded-off, etc. If the results of 
these activities were named as results of sustainabil-
ity, integrity, coherence, holism, systemism, optimisa-
tion, emergentism, interdependence, synergy, etc., it 
would not be so much important as to have the ability 
to think and act in one of the above-listed activities at 
least, because sustainability is the only aspect, which 
puts the other partial aspects together, thus allowing 
to avoid sub-optimisation. Therefore, the authors agree 
with the opinions, which maintain that sustainability is 
a system ability to develop itself in all its aspects taken 
together [29]. If perceiving the Pomeranian region as 
a system, which should develop in a sustainable way, 
then one of its elements (subsystem), i.e. PMR, should 
also be sustainable in relation to other aspects of the 
region. Three assessments of the PMR impact on the 
regional development in social, economic and innova-
tion aspects have been already done, but as partial 
assessments. In the sustainability aspect they are put 
together, and although the overall assessment is pos-
itive, since the regional development in two aspects is 
positive, thus maintaining, if not improving its sustain-
ability, there is one of them, i.e. economic, where the 
negative assessment has prevailed with 120 points 
(90+30) in comparison to 80 (10+70) points for the 
positive assessment. It means that in the economic 
aspect the Pomeranian regional development has not 
been sustainable, because economic circumstances 
of the region have deteriorated in relation to the devel-
opment in other aspects.

Taking into account how PMR has been a great 
investment for the Pomeranian region, there is still 
one important aspect of sustainability, not estimated 
yet, and this is the environmental aspect in sense of 
PMR interference with the nature. Based on the data  

Table 3 – Environmental aspect of PMR [30]

Interfered element of environment Precautions

Transformation of the earth’s surface and soil Minimum of technical and mechanical works; recultivation of 3 Mill.m3

Surface water and groundwater Dehydration system; 4-5% of track bed transverse

Noise Vibration isolating securities; acoustic screens

Air pollution Internal combustion rail trains, which meet exhaust gas regulations - 
2004/26/EC

Flora 75 thousand trees and other plants were planted; green fields

Fauna 36 passages for animals

Waste management Communal selective waste collection system

Bad accidents, breakdowns, fire hazards, 
terrorists

24/7 monitoring system; emergency and fire brigade units; help  
interactive kiosks; AEDs
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alternative usage of more sophisticated methods does 
not mean the obtained results would be more reliable. 
Nevertheless, an idea to apply a semi-quantitative 
fuzzy-set theory for transport investment impact eval-
uation has taken the authors’ consideration as a topic 
of future research.
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WPŁYW INWESTYCJI KOLEJOWEJ NA ROZWÓJ  
REGIONALNY - STUDIUM PRZYPADKU POMORSKIEJ 
KOLEI METROPOLITALNEJ

ABSTRAKT

Z punktu widzenia rozwoju regionalnego nowe inwesty-
cje mają zawsze ogromne znaczenie, ponieważ przede 
wszystkim pobudzają regionalną gospodarkę, a tym samym 
poprawiają standard życia mieszkańców. Również z punk-
tu widzenia badań literaturowych nowe studium przypadku 
dotyczące wpływu inwestycji na rozwój regionalny może być 
postrzegane jako wkład do rozwoju badań. Wpływ anal-
izowanej inwestycji jest mierzony w następujących aspek-
tach: (1) społecznym, (2) ekonomicznym, (3) innowacyjnym i 
(4) środowiskowym, które również spełniają główne kryteria 
oceny tego wpływu. Z uwagi na fakt, że stosunkowo niedaw-
no, tj. 1 września 2015 r., po pięciu latach prac budowlanych 
i ponad stuletniej historii, zakończyła okres inwestycyjny i 
rozpoczęła swoją działalność Pomorska Kolei Metropolital-
na (w skrócie PKM), pojawiła się możliwość przestudiowania 
tego przypadku. W wyniku zastosowania autorskiej metody 
oceny jakościowej i ilościowej wpływu PKM na rozwój regio-
nu pomorskiego, w konkluzji stwierdza, że wpływ ten okazał 
się negatywny w 33% i pozytywny w 67%.

SŁOWA KLUCZOWE

kole; region; inwestycja; oszacowanie;

region. For this purpose, Table 4 is constructed, and 
it includes the four assessments and the final com-
prehensive results in the form of a sum of points and 
percentage share of each hypothesis (if to divide 200 
by 600 and 400 by 600). Therefore, from the point 
of view of the methodology applied in this case it can 
be stated that the negative hypothesis is true in 33%, 
while the positive one in 67% (rounded-up), or speak-
ing explicitly in relation to PMR that the impact of PMR 
on the regional development has appeared to be nega-
tive in 33% and positive in 67%. It should be also add-
ed, especially from the sustainability point of view, that 
there is one aspect, i.e. the economic one, in which 
negative assessment has prevailed, which means that 
the Pomeranian regional development deteriorated in 
this aspect.

6. CONCLUSION
The above-presented results show how difficult is 

the research process focused on the assessment of an 
investment in the transportation area. Despite a large 
amount of literature on the methodology, there is still 
the problem of choosing the right one, not to mention 
the issues with applying the selected methods to a 
real case. In the case of PMR, a modified method of 
two hypotheses detailed by point-percentage method, 
supported by cost-benefit qualitative and quantitative 
criteria was applied. The obtained results allow the for-
mulation of the final conclusion that the PMR impact 
on the regional development has proven to be nega-
tive in 33% and positive in 67%, justified by the more 
detailed criteria in the related aspects. However, shift-
ing to a criticism of the above applied methodology, it 
should be stated that the downside of the research is 
its subjective judgement, which is based on the au-
thors’ expert opinions. So, the recommendations go in 
the direction of doing a more objective research with 
the application of more sophisticated methods and 
tools than the ones used. However, there is no certain-
ty that the obtained results would be more accurate.

Furthermore, one of the most important research 
outputs that were found is that the subjective expert 
method of assessment can be criticized together 
with the simple method of calculation. However, an  

Table 4 – Comprehensive assessment of PMR impact

Assessment aspect Negative hypothesis Positive hypothesis

Social
historical 10 points 90 points
transport accessibility 30 points 70 points

Economical
investment profitability 90 points 10 points
regional economics 30 points 70 points

Innovation 20 points 80 points
Environment 20 points 80 points

Comprehensive
(sum) 200 points 400 points
(share) 33% 67%
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