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A transport system of a country meets the needs of individuals and enterprises located in its territory in transportation and 
related services. On the one hand it depends on the level of the development of state economy; on the other hand the transport 
system’s development itself influences the GDP of the specific regions and the whole country. Transport system’s development 
planning requires the systematic approach and the use of the indicators, which take into account its influence on the society’s 
welfare. The pairwise comparison method introduced by Thomas L. Saaty meets the requirement of the systematic approach. The 
procedure of the analytic hierarchy process used in this method allows a group of people to co-operate on the particular problem, to 
modify the individual judgments and as a result to combine the group judgments according to the basic criterion. Two objectives are 
followed when working on the given subject: the demonstration of the opportunity of analytic hierarchy process’ (AHP) use in 
estimation of the transport systems’ investment influence on the Latvian society’s welfare and assessing the opportunity of 
implementation of AHP algorithm using a standard Microsoft Office package and applying it to 5-6 level hierarchies and matrices 
that have up to 15 columns and lines.  
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1. Introduction 
 

A complex of different transport types and a transport network form the integrated transport system 
of a state. The transport system can have one owner – the state, but it can also have many owners 
(including the state), which is more common in the modern world practice. It is obvious that the more 
owners the system has, the more difficult is to carry out its consistent development measures and the 
more important is the state’s role in coordination of well-balanced infrastructure and different types of 
transport development in public interest.  

According to the Statistical classification of economic activities [1] the transport belongs to the 
category of service industries. The service [2] has four distinguishing features: intangibility, inseparability 
from a source, quality changeability and perishability. Hence it appears that transport entrepreneurial 
activities fully depend on the transportation needs of residents and non-residents operating in other 
industries (processing industry, construction, trade industry etc). At the same time, there are some 
research works [3], [4], [5] which strongly indicate that the transport infrastructure’s maturity 
considerably influences the economic development of specific regions and even countries. It is obvious 
that the transport industry’s development requires the systematic approach, where the state planning 
objects would not only be the transport network (infrastructure) and transport enterprises with the state 
share, but the entire state transport system, taking into consideration the influence of this system’s 
development on the society’s welfare. 

That decision-making support methods used when planning considerably depends on the problem 
model [6]. There are objective and subjective problem models. The meaning of the objective model 
doesn’t depend on the opinion and preference of the decision-maker (decision-maker, individual or 
collective management body) whose duty is only to raise a problem. The decision-making methods 
provided that the objective model is used are developed in the frame of operation research. If the model 
is correctly developed, its nature doesn’t depend on its developer or user. However, the transport system 
model development even for such a small state like Latvia is obstructed by the need of using the variety 
of mutual dependent criteria and the lack of opportunity of getting its statistically significant changes. 

The subjective model is usually developed with the help of experts and reflects the decision- 
maker’s problem perception, his priorities and aims. Herewith the multi-objective methods of decision-
making support can be used, as well as the methods of alternative target valuation. All the models of big 
transport systems are subjective.  
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For example, the construction of the gas-pipe “Blue Stream” on the bottom of the Baltic Sea 
reflects the priorities and aims of Russian and German leaders: ignoring the project’ great cost, they 
exclude the gas supply risks to Europe in case of conflicts with the transit countries and provide their 
national gas-transporting companies with the guaranteed amount of work for several decades. Regardless 
the discriminating project nature towards the non-German business, the most of EU countries supports 
this idea because they can rely on the stable gas supply for their enterprises and population after the 
project’s realization. The real policy, international economic relations and national business environment 
are the subject of mutual compromise and consensus achievement.  

The possibility of respecting the interests of the parties concerned and achieving the consensus 
regarding the main aim (focus) is taken as a basis of the pairwise comparison method introduced by 
Thomas L. Saaty [7]; the method can be used for the expert estimations of the future logistic flows, the 
priority projects’ selection and transport systems’ development planning. The method corresponds to the 
consistency principle; the procedure of the analytic hierarchy process used in this method allows a group 
of people to co-operate on the particular problem, to modify the individual judgments and as a result to 
combine the group judgments according to the basic criterion. 

Two objectives were followed when working on the given subject: the demonstration of the 
opportunity of analytic hierarchy process’ (AHP) use in estimation of the transport systems’ investment 
influence on the Latvian society’s welfare and assessing the opportunity of implementation of AHP 
algorithm using a standard Microsoft Office package and applying it to 5-6 level hierarchies and matrices 
that have up to 15 columns and lines.  
 
2. Prevailing Practice of Transport System’s Development Planning in Latvia 

 
According to the regalement of the Cabinet of the Republic of Latvia, the document “Conceptual 

Issues of Transport Development” is developed for every seven-year period (according to the EU 
financial planning period); it is a political planning document, indicating the main transport policy’s 
principles, the aims and the priorities of transport industry development. The current document [8] sets 
the following general aim of the industry development for the period 2007-2013: “quality and 
competitive, integrated into the Eurasian transport system infrastructure, business environment, secure 
communication, and quality and available to all transit, logistics and public transport services”. Then the 
targeted control indicators are listed (to renovate N km of the roads, to modernize the ports’ waterworks 
being in the critical state, etc). It is obvious that the main mission of the “Conceptual issues of transport 
development” is to motivate the long-term financing of transport system renovation and modernization. 
Generally, the preparation of such documents is carried out by the specialists of the ministries in 
cooperation with the project, construction and agency companies interested in tapping the state and 
European resources.  

The practice of development planning of the system in general is not the most popular; more 
common is the planning of its single elements, for example the development of Riga International Airport 
or Riga  Seaport. Each object has its engineering project, the research on its environmental effect, the 
calculation of the amount and sources of required financing, the estimation of the economical effect after 
its realization. The total required amount of financing is calculated as a sum of all projects’ financing. 
However the state “profit” of the projects’ realization does not always equal to the arithmetical sum of 
each single project’s “profits’. The transport system transformation can produce an effect of 
“superposition” of transport flows and its elimination will require the additional investments.  

If any long-term transport system plans or project exist, then they are available only in the 
Ministry of Transport and they are not publicly accessible. It is possible to study the long-term 
development strategy project «Latvija-2030» instead, which is released on the official site of the Ministry 
of Regional Development and Local Government.  

This poetically drafted document devotes to Latvia the role of “gate” in the Baltic Sea shores at the 
crossroad of the flows between the West-the East and the North-the South. Furthermore the authors of the 
document absolutely ignore the competition between the Latvian transport companies from one side and 
the Lithuanian, Estonian and Finnish companies from another side for the opportunity to serve the cargo 
traffic of the Russian and other Eastern exporters and importers. The fact that the Russian Government 
has confirmed the transport system’s enlargement and modernization programs [9] and carries out the 
large-scale works (especially in the North-Western region close to the Baltic Sea) in order to maximize 
the amount of jobs and increase  in the gross product thanks to the transportation and handling of goods is 
not taken into consideration.  

The real situation is the following: in the context of the instable demand the Latvian transport 
system must have the power and capacity margin; the businessmen must gain the clients’ trust and have 
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material and technical base sufficient for meeting the expectable needs in transport and related services. 
Hence the transport system’s target activities must be based on the loyalty estimation of potential clients 
and the forecast of their transportation needs; the activities must take into consideration the specifics of 
the state development (bureaucracy, corruption, political lobbying) and economic dependence on the 
policy of the foreign investors present in Latvia and international financial institutions. 

If to follow the position that the greater the state GDP per capita the better is for the society, then 
the transport system development task is to get as greater GDP input as possible from the use of the 
system. Logically, the efficiency of state investment into the transport system must be valuated by the 
GDP increase. Theoretically the valuation of state “profit” from these investments is possible, but only 
with the help of indirect methods (creation of new jobs, additional taxes and fees of transport companies, 
the “added value” of the companies selling goods and services to the transport industry); the direct GDP 
input valuation is not possible. Generally the state invests into the transport infrastructure, but mainly 
private companies gain a profit from its use.  

The argument of considerable GDP input is a popular method; it was often used by the 
management of Latvian Ministry of Transport and the management of various Latvian professional 
associations (transit business, shipment by car etc) for the purpose of pointing out the transit importance 
for the Latvian economy. Nevertheless, the other indicators are used in industry’s development planning.  

 
3. Algorithmic introduction of Saaty’s Analytic Hierarchy Process method   
 

The method is primarily deployed to support the decision-making process by hierarchical 
composition and rating of the alternative decision options. For detailed presentation of the mathematical 
foundations, procedures and examples of application of the method one is recommended to consult the 
works of Thomas L. Saaty [7], [10]. Herewith just the stages and explanation that are necessary for 
understanding the calculations presented.  

In order to solve a problem using the analytic hierarchy process one should formulate the question, 
identify the criteria or factors that affect the research question and build a hierarchy.       Depending on 
research objectives the forward process hierarchy can be composed, which provides the description of 
environment, where the system operates, and possible estimations (look-ahead scenarios, a measure of 
influence, utility) and also the return hierarchy. The latter begins where designed process comes to an 
end. The backward process hierarchy is applied as the declarative mechanism for definition of those 
courses of action, which the system should follow in order to achieve the "expected" outcome of the 
scenario. All elements of the hierarchy have to be properly defined in order to exclude uncertainty. The 
author combined Table 1 illustrates the recommended [10] levels of the forward and backward processes.  

After hierarchical or network representation of the general problem is complete, each alternative is 
examined and the most important of these is selected. The hierarchy is considered completed when each 
element of the set level functions as criterion for all elements of subordinate level. Otherwise the 
hierarchy is considered incomplete, and for the definition of scales of the corresponding elements, the 
hierarchy can be divided on sub-hierarchies, which have the uppermost element as a generic element.  
 
Table 1. Illustration of key elements of the forward and backward hierarchal processes 
 

FORWARD PROCESS HIERARCHY Hierarchy 
levels 

BACKWARD PROCESS HIERARCHY 

I The future expected by one of actors or one of 
the possible outcomes of forward process 

Objective I 

II One or several expected scenarios which he 
wishes to implement 

Various forces which influence an outcome II III The list of problems or situations which can 
prevent the implementation of scenarios  

Actors who manipulate with forces III IV Actors who can affect the problem solutions 
The objectives of actors IV V The objectives of actors 
The policy of actors*, which they follow for 
realization of their objectives 

V VI The policy of actors*, which they follow for 
realization of their objectives 

Scenarios (outcomes) for which each actor 
stands, as a result of realization of their 
objectives (and applying of policy) 

VI VII Policy (or modifications of objectives) of the 
separate actor, which can influence the 
implementation of expected future conditions if 
to follow them 

*Comment: The level of The policy of actors is optional, it can be missing  
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The judgment on importance is performed for actions or the object standing in the left column, 
towards the action or the object standing in the top line. Here, if aij=α, then аji=1/α, α≠0. If aij=аji, then aij=1 
and аji=1; in particular аii=1 for all i. In this case the matrix A is valid: 
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and it is a positive antisymmetric irreducible matrix. For the formation of matrix the expert presents  
n(n - 1)/2 judgments (n- a degree of pairwise comparison matrix). For each level of hierarchy, the number 
of such matrices is equal to the number of coherences between the elements of this level with the 
elements of higher level; and the judgments over the importance of the lower level elements from the 
position of the higher level element are presented in each pairwise comparison matrix.  

Saaty has introduced a scale of importance (from 1 to 9) for the measurement of superiority degree 
of one element of hierarchy over the other. Measurement of importance is carried out as follows: pairwise 
comparison is same important – 1, one element is weekly more important than another – 3, moderately 
more important – 5, strongly more important – 7, absolutely more important – 9; and in a compromise 
solutions’ situation, intermediate values (2, 4, 6) are used.   

The following step is a calculation of a priority vector (W) for each pairwise comparison matrix. In 
mathematical terms it is a calculation of main eigenvector, which turns into a priority vector after 
normalization (a column-vector of relative weights of alternatives). The most mathematically proved way 
is the method of raising the matrix in greater degrees and division of each raw by the total sum of matrix 
elements [6], but this method requires lengthy calculations (calculation of matrix’s latent roots from the 
system of homogeneous linear equations relevant to characteristic equation matrix). The approximate 
value of eigenvector can be found as calculation of geometrical mean ijGa  for each matrix raw with the 
following normalization of obtained column-vector gives the most exact result.  

The consistency of judgments should be followed when making the changes. In general, the 
consistency means that given the main amount of raw data, all the other necessary data can be logically 
received from the amount. The valuation of consistency of matrix local priorities is determined with the 
maximum latent root of matrix judgments λmax. It is common knowledge that the consistency of positive 
antisymmetric matrix is equivalent to the equality requirement of its maximum latent root λmax с n. The 
closer λmax is to the judgments’ matrix dimension (n), the more consistent is the result (the consistency of 
experts’ judgments). For determining the maximum latent root it is required to carry out the following 
actions: to sum the judgments’ results for each column (bi), to get a column-vector B as a result, to 
multiply the column-vector B by the priority vector W. 

WB ⋅=maxλ . (2) 

Hence, the eigenvector provides priorities’ ordering, and the latent root is a measure of judgments’ 
consistency. Deviation from consistency can be formulated by the value of consistency index (CI): 

)1/()( max −−= nnCI λ ,  (3) 

where n is matrix dimension. 
When consistency is ideal, CI= 0 (as λmax=n). For the valuation of consistency degree’s sufficiency, 
Saaty suggests to use the consistency ratio (CR), which equals: 

CISCICR /= ,  (4) 

where CIS is the mean of CR, calculated for the large amount of  randomly generated antisymmetric 
pairwise comparison matrices in the scale of importance presented above. The value of CIS is presented 
in Table 2 according to [7]. 
 
Table 2. The average value of the  Consistency Index for n- level matrices   
   

n 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

CIS 0 0 0,58 0,90 1,12 1,24 1,32 1,41 1,45 1,49 1,51 1,48 1,56 1,57 1,59 
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It is recommended to consider the result vector of relative weight to be acceptable, when CR is 
about 0,10 (but doesn’t exceed 0,20). For n=3 CR must not exceed 0,05, and for n=4 the limit is 0,08. The 
pairwise comparison matrix inconsistency can be caused by the expert’s personal skills or the degree of 
uncertainty of appraisal object and it is a result of these factors’ interaction. In case when consistency 
relation exceeds the recommended limit, it is recommended to revise the judgments.  

We follow the synthesis principle when finding the generalized weight (global priorities) of given 
alternative solutions. The priorities are being synthesized starting from the second level down. For this 
purpose for each hierarchy level we build the generalized comparison matrix WHi with dimension 
of mn× , where n is a number of rows, which corresponds to the number of elements of the hierarchy 
level, and m is a number of columns, which corresponds to the number of elements of the above hierarchy 
level. The matrix elements mn× are the column-vectors of priorities of the relevant hierarchy level. For 
derivation of the global priorities sequentially we multiply the generalized priority matrices starting from 
the second level. As a result we get the column-vector R, whose elements characterize the global 
priorities of alternative (projects, estimations etc) or, what is just he same, their significance for the 
highest hierarchy level.  

∏
=

=
n

i
HiWR

1

. (5) 

The calculation algorithms of the forward and backward processes is the same, however there are 
particularities in construction of the hierarchies.    
 
4. Using AHP for Analysis and Planning 
 

Two related hypothetical tasks have been solved in order to demonstrate capabilities of AHP:  
1) If the World Bank will supply the government of Latvia will all the necessary resources for the 

transport infrastructure development with a condition that it would increase the society welfare, and 
then what would be the possible priority projects? 

2) What strategies or policies may be used by the individual stakeholders and organizations to complete 
the priority project? 

The list of eleven scenarios is composed on a basis of transport infrastructure elements mentioned 
in mass media. The frequency of mentioning is not taken into account.  

The task of selecting the most feasible financing scenarios is depicted as a direct process hierarchy 
(Figure 1), whereas the goal is the growth of GDP initiated by the transport infrastructure development. 
The industry sector’s ability to influence the GDP depends on volume of the purchased goods and 
services from the non-transport entities, which is reflected in the second hierarchy level. Third level 
includes the actors who may significantly influence the realization of the possibilities. The fourth level 
indicates their goals. The lowest, the fifth level of the hierarchy is represented by the projects that need to 
be graded.  

This developed hierarchy reflects the actual decision-making process. The choice of financing 
particular projects may never be a democratic process. According to the Arrow’s impossibility theorem 
[12], during any procedure of voting there will be a process participant, whose preference will be in 
absolute agreement with the final selection. Obviously, the decision about assigning resources will rely on 
actors’ goals and their significance. 

Twenty two pair comparison matrices were developed to rank the possible scenarios of financing: 
level II - one of 3 by 3 size matrix, level III - three of 5 by 5 size matrices, level IV - five of 13 by 13 size 
matrices, and level V – thirteen of 11 by 11 size matrices. Saaty’s nine-point relations scale was used for 
comparisons, while the role of experts was fulfilled by the author and the MBA students. Perceptions with 
regards of the projects significance were recorded in a specially developed universal template. It is an MS 
Excel worksheet where one may record a reverse symmetric matrix of the pair comparison with the 
maximal size of 15 by 15, calculate the vector of priorities and verify the consensus of experts’ 
estimations. Figure 2 illustrates the fragment of the MS Excel spreadsheet for one of the matrices of the 
third-level hierarchy (Figure 1).  

Perceptions about actors’ a01...a05 significance with regard to the upper standing element of the 
hierarchy p01 are recorded in the cells B7:F11 of the electronic spreadsheet. This is the actual matrix of 
pair comparison. The numbers have to be filled above the main diagonal line. For example, while entering 
the value “1/4” in the cell C7, the cell B8 will automatically display the value “4”, (quotient 1:1/4). 
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I. The overall goal (focus) – improvement of the society welfare.  
II. The possibilities for GDP build-up: p01- selling transportation services to the residents, p03- to the non-residents, p02- selling goods and services to 
the transport organizations and their personnel. 
III. Actors: a01- international financial and political organizations, a02- Latvian political parties and their sponsors, a03- industry professionals 
(experts, developers, etc.), a04- non-residents, who initiates international  transport movements (transit ordering parties), a05- residents who generate 
and receive flows of cargo.  
IV. The goals of the actors: t01- receiving profits from the investments into the Latvian economy, t02- timely returns on the investments, t03- 
likelihood of the economical influence on the government, t04- financing political parties, t05- receiving illegal profits, t06- attracting foreign 
investments, t07- creating environment for the entrepreneurship development, t08- minimizing the negative impact on ecology, t09- providing the 
population with all necessary transportation communications, t10- securing the employment and stable income, t11- decrease of the exploitive 
expenses related to the usage of the advanced infrastructure, t12- reasonable prices at the high level of service, t13- reliability. 
V. Possible investment objects: e01- the infrastructure of the Latvian railways, e02- mobile unit of the Latvian railways, e03-national highways, e04- 
municipal motor roads, e05- international toll highway (M9, project EU- Russia), e06- customs service stations on the east EU border, e07- logistics 
centers (dry ports), e08- Riga sea port, e09- Ventspils sea port, e10- Liepaja sea port, e11- Riga international airport. 
 

Figure 1. Hierarchical depiction of the selection process for the investment objects (direct hierarchy). 
 
 
In the cells S7:S11 of the electronic spreadsheet (Figure 2), the elements of the main own vector of 

matrix are calculated as the average geometrical values of each line in the matrix, e.g. S8= 
(B8*C8*D8*E8*F8)^1/S3). In the cell S22 the sum of the average geometrical values is calculated. In the 
range Q7:Q11, the values of elements of the priorities’ vector are calculated by normalizing main own 
vector: Q7=S7/S22; Q8=S8/S22, and so on.  In the cell S4, the main own value of the matrix λmax is 
calculated by using a formula (2). The vector row A22:F22 is multiplied by vector column Q7:Q11. In the 
cell S1, the index of the consistency is calculated by using a formula (3). An algorithm was used to 
choose a statistical index of consistency CIS (cell S5), by which the value of the Table (2) data is 
selected. Consistency ratio is calculated by formula (4): S2=S1/S5.  

In case if the consistency ratio is greater than 0.1… 0.2, the perceptions consistency is violated and 
the condition of transitivity for pair comparison matrices is not observed; the perceptions should be 
reviewed. The electronic table will perform the calculations with the new data. 

Substantially that means that experts graded the influence of a01 at four times lesser than a02, 
when compared the influence of a01 and a02 on the hierarchy element p01. After entering the pair 
comparison matrix’s rank in the cell S3, all the other calculations will be performed automatically. 
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Figure 2. An example of the pair comparison table 
 
 

Starting from the Level II, there is a general matrix for each hierarchy level: Level II- matrix P, 
Level III- matrix A, Level IV- matrix T, and Level V- matrix E. General matrices (Figure 3) are 
composed by the priorities vectors of the pair comparison matrices. E.g. the first column of the matrix A 
corresponds to the column vector calculated in the range Q7:Q11 of the electronic spreadsheet (refer to 
Figure 2). The row quantity in the matrix corresponds to the number of the elements in a given hierarchy 
level, and the column quantity corresponds to the number of the elements on the upper standing level. The 
calculation of the general priorities vector for the hierarchy Level V is performed by a formula (5): 
column vector (AP) is derived from multiplying matrix A by the column vector P, vector (T(AP)) is 
received by multiplying matrix T by column vector (AP), and by multiplying matrix E by (T(AP)) the 
vector of global priorities for the considered matrix is received. Consequent multiplication of the matrices 
was performed in MS Excel using the MMULT function. The values of the general priorities for each 
element in the hierarchy are displayed on the Figure 1. Experts assume in case of receiving the funds from 
the World Bank, the first choice would be the most costly project: developing an international toll 
highway M9: Baltic Highway all the way through Latvia ( Kaliningrad- Klaipeda- Liepaja- Riga- Velikie 
Luki- Volokolamsk- Moscow).  
 
 

 
 

Figure 3. General matrices of priorities 
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As an instrument for building up possible strategies or policies, a matrix of reverse process is 
developed (Figure 4). Using the terms of theory of decision-making [x], three types of variables may be 
identified: planning policies, outcomes that may take place in the future and effectiveness; these express 
the probabilistic correlations between planning policies and outcomes. According to  [x] for the projected 
processes the policies are defined, effectiveness is assessed, and the outcomes are concluded, for desired 
processes the outcomes are assessed, effectiveness is tried,  and policies are developed. The difference is 
based on the ways of organizing the problem in each different case. The organizing approach in both 
processes is hierarchal; however, the relationships of domination are reverse.  

Figure 4 shows that the new global goal (focus) is the desired future process of building the Baltic 
highway; some strategies and policies are suggested (Level VI, the lowest) in order to achieve the desired 
objectives. Taking into account the international experience in building highways, the Level II of the 
hierarchy has four alternatives of PPP, in which two factors were combined: 1) receiving or not a fixed 
share of profit from exploiting the highway by territorial entities and 2) influence degree of Latvian 
governmental institutions on the tariff rate policy. In fact, the alternatives of PPP are the terms that may 
attract the foreign shareholders who will be ready to invest millions in development of Latvian highways. 
The Level III of the hierarchy depicts the problems that the project initiators may face while moving 
forward. Only five were selected from the number of possible ones, the problems that may require 
monetary settlements or payments. The fourth level of the hierarchy is actors. The list of actors differs 
from the one in the direct process. The Level V is the actors’ goals and objectives. 

Algorithm of calculations does not differ from the earlier described process: creating reverse-
symmetrical pair comparison matrices for each level of hierarchy, calculating priorities’ vectors and 
consistency rates, creating general priorities’ matrices, calculating general weight for each element of the 
hierarchy. 
 
5. Conclusions  
 

The given research focuses on the algorithmic aspect of AHP. The scenario which shows the 
possibilities of the method is conventional; therefore the interpretation of the results permits the 
theoretical conclusions only.  

The global priorities calculated for the direct hierarchy (refer to Figure 1) show: 
1) The major portion of input into the Latvian GDP from the transportation industry is done indirectly 
(creates possibilities for service and retail companies to generate profits). 
2) The major influence on the transportation industry and its the ability to generate its share in the GDP is 
initiated by the political parties and their sponsors, and the industry specialists and transport industry 
customers in Latvia have the slightest influence. 
3) The actors’ goals are contradictory (receiving illegal income and maintaining reasonable prices at the 
high level of service); the priorities indicate the ones in charge of decision-making in the transportation 
industry are corrupted.  
4) Priority of the investments in the construction of the international toll highway and expansion of the 
Riga international airport shows that first of all the actors with the most weight are interested in creating 
favourable conditions for the foreign businesses and their partnering companies in Latvia.  

Calculated global priorities for the reverse hierarchy are used for the repeat iteration of the direct 
process. Priorities of the repeat direct process are reviewed from the level of goals, and, if there is a level 
of policies, review starts from that lower level. Further, the priorities of the general outcome in the repeat 
direct process are compared to the priorities of the priorities of the desired future status of the first reverse 
process in order to see if the logical future result is getting close to the desired one. If this does not 
happen, then the second iteration of the reverse process is performed. During this iteration, the priorities 
of the desired future statuses are changed and/or the new policies are tried. The elements that receive the 
most weight again will be used for the third iteration of the direct process. Scenario’s priorities are 
calculated and compared to the priorities that were derived from the second iteration of the reverse 
process. The procedure should be carried out till all the possibilities for the increase of probability of the 
logical outcome are tried.   

The actors’ global priorities of the strategies (policies), which values are shown on Figure 4, 
indicate that the project of developing Baltic highway can be completed if the actors  will adhere to the 
strategy of attracting the foreign investments actively, and stay with the policy that provides for 
availability of the Latvian goods at the Russian market.  
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I. Global goal (focus): building the M9 highway.  
II. Partnership terms: c01- profits and influence, c02- only profits, c03- only influence, c04- nothing.  
III. Problems: p01- buying out private land lots, p02- compensation of the negative affect on environment, p03- conformity with local authorities, p04- 
protests of the bordering countries, p05- protest of the political opponents. 
IV. Actors: a01- political parties and their sponsors, a02- international financial and political organizations, a03- transportation industry specialists, 04-
leading institutions in Russia, a05-investors, a06- transport and shipping companies, a07- local authorities, a08- population in the area of construction. 
V. Actors’ goals and objectives: t01- financing parties, t02- improving welfare of Latvian population, t03- preserving environment, t04- creating new 
jobs, t05- profitable investments, t06- stimulation of the traffic via Latvia- people and cargo, t07- additional income to the budget at all levels, t08- 
efficient cargo deliveries from east Baltic sea ports towards Moscow direction, t09- development of the Kaliningrad region. 
VI. Actors’ strategies: s01- attracting foreign investors, s02- availability of the Latvian goods at the Russian market, s03-limiting economical and 
political influence of Russia in Latvia, s04- “always” adhere to the policies that comply with the interest of the countries- donors, s05- stimulate the 
active life style among the population. 
 

Figure 4. Hierarchal depiction of the progression process of the Baltic highway project (reverse hierarchy) 
 
 
The method of hierarchy analysis allows analysing the problems, gathering all the data related to 

the problem, assessing contradiction of the data and minimizing it, performing synthesis of decision-
making problem, organizing consensus-achieving collaboration, evaluating the importance of the 
accountability and the significance of each priority-influencing factor, estimating the stability of each 
decision, and performing the direct and reverse processes of planning.  

It is possible to use Microsoft Office Excel to create pair comparison matrices and calculations 
used in AHP; however, to solve a task such as research and planning the development of the 
transportation industry of a country, ideally, a specialized computing program should be developed that 
also should be linked to a necessary databases.  
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