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Abstract — Multi-criteria decision analysis (MCDA) is widely used to solve various decision
problems through alternative evaluation. MCDA methods can be used in every field that can
define a problem, alternatives and criteria. However, finding the appropriate method can
influence the results, in this research five MCDA methods have been tested on the renewable
energy sector in Latvia to find the best alternative. The main results showed that TOPSIS,
VIKOR and PROMETHEE-GAIA have similar priority selection and the highest ranking
was selected for hydropower plant, but MULTIMOORA and COPRAS results were
beneficial to Solar PV.

Keywords — COPRAS; MCDA; MULTIMOORA; PROMETHEE-GAIA; renewable energy;
TOPSIS; VIKOR.

1. INTRODUCTION

Multi-criteria decision analysis (MCDA) is a multi-step process consisting of a set of methods
to structure and formalise decision-making processes in a transparent and consistent manner [1].
Over the years, MCDA has developed many methods and software to resolve the defined
problems. To use the methods, it is important to define the problem, alternatives, and criteria that
may be different types of costs, environmental impact indicators, social indicators, energy
efficiency, quality and other specific criteria that are relevant to the problem. When there are many
alternatives for one problem, it is important to find the most suitable alternative with the best cost
criteria, lowest impact on environment, and good energy efficiency. This can be achieved by using
the MCDA method as a tool for comparing alternatives.

There are many methods that can be used for solving problems and they can be arranged
according to different parameters. Each MCDA method has its own calculation method by which
alternatives are queued and it is not possible to claim that using specific methods with the same
input data will lead to the same final result. Methods can be selected by the type of result [2]. If
the result is required as a comparison of values, AHP, MULTIMOORA, MAUT, Weighted Sum
Method, Weighted Product Method and other methods can be used. Using AHP, TOPSIS, and
VIKOR, COPRAS, STEP and other methods can be used to reach the defined goal and to find the
best alternative from the provided options. PROMETHEE and ELECTRE methods are based on
pairwise comparison and conformity assessment for the desired purpose.
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There is a possibility to get the same results using different methods: TOPSIS and VIKOR [3],
VIKOR and PROMETHEE [4] methods lead to quite similar results, TOPSIS and COPRAS
results are practically the same except for two alternatives [5], MULTIMOORA, TOPSIS and
VIKOR [6], VIKOR, COPRAS and PROMETHEE [7], COPRAS and VIKOR [8] method lead to
the same results. But there might be results that do not match, for example, VIKOR, COPRAS
and TOPSIS results [9] and MULTIMOORA and PROMETHEE [10] ranking results.

There are many MCDA methods and each method has its own definition of best alternative and
it is not determined if using same input data in different MCDA methods will give the same results.
To see how similar or different results might evolve from five MCDA methods — a comparison of
TOPSIS, VIKOR, COPRAS, MULTIMOORA, and PROMETHEE-GAIA methods are made,
using data about renewable energy technologies alternatives in Latvia. The alternatives applied
are solar photovoltaic (Solar PV), wind power plants (WPP), hydropower plants (HPP) and
biomass, and biogas combined heat and power (CHP) (Bio-energy CHP). To compare the
methods, seven criteria are used about cost, CO, emissions and electrical capacity. After this
comparison, it will be possible to see what results the MCDA methods provide, similar or
different, and which renewable energy technologies are best for Latvia.

2. METHODS

MCDA methods can be selected by their properties and requirements. A summary of
properties applies through the TOPSIS, VIKOR, COPRAS, MULTIMOORA, PROMETHEE-
GAIA and AHP methods to select the most appropriate method by data and ranking type,
software, input and output data are provided in Table 1. This comparison was done to see
similarities and differences between methods.

In the Analytical Hierarchy Process (AHP) method, alternatives are listed and then
compared pairwise according to their contribution to reaching each objective or criterion [1].
This method was developed by Thomas L. Saaty and is one of the popular methods to find
weight of criteria.

For all selected methods subjective data are criteria weights. The TOPSIS method requires
minimal input data and results are easy to understand and it is with shortest geometrical
distance to ideal result [2]. The VIKOR method focuses on alternative ranking by closeness
to best solution and the maximum and minimum values of the criteria give impact to result
[3]. COPRAS method takes into account performance of the alternatives with best and worst
values which affect the result [4]. With MULTIMOORA method it is possible to determine
the objectives of conflicting criteria and it has a ratio system and reference point calculation
method [5]. PROMETHEE-GAIA method is based on the computation of preference degrees
and it shows which alternative would be more appropriate to solve the problem and how
criteria weight impact alternative position [2].
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TABLE 1. SUMMARY OF MCDA METHODS

TOPSIS VIKOR COPRAS MULTIMOORA PROMETHEE-GAIA AHP
Type of Vector normalisation Linear normalization Vector Vector normalization ~ Normalizationis Vector normalisation
normalization (square root of sum (L2 (L1 normalization) normalization (square root of sum) performed automatically (sum)
normalization) (sum)
Suitability Choice problems, ranking Choice problems, Choice problems, Choice problems, Choice problems, ranking Choice problems, ranking
problems ranking problems ranking problems ranking problems problems, problems,
description problems sorting problems
(GAIA) (AHPsort)
Inputs Ideal and anti-ideal option Best and worst option Best and worst Best and worst option  Indifference and Pairwise comparison on
weights weights option weights preference thresholds ratio scale (1-9)
weights weights
Outputs Complete ranking with Complete ranking with ~ Complete ranking ~ Complete ranking Partial and complete Complete ranking with
closeness score to ideal and closeness score to best ranking (pairwise scores
distance to anti-ideal option outranking degrees)
Preference Distance metric (Euclidean Distance metric Min Max Min Max Usual, Linear, U-shape,
function distance, Manhattan distance, (Manhattan distance) V-shape, Level, Gaussian
Tchebycheff distance)
Approach Qualitative and/or quantitative ~ Quantitative Quantitative Quantitative Qualitative and/or Qualitative
quantitative
Ranking scale 0to 1 Positive values Positive values Positive values —1to1l Oto1
Best Max value Min value Max value Max value Max value Max value
alternative
Consistency no restrictions no restrictions no restrictions no restrictions 72 9
levels
Software MS Excel, Matlab, MS Excel MS Excel MS Excel Visual Promethee, MS Excel,
Decerns MakeltRational,

Decision Lab,
D-Sight, Smart Picker Pro

ExpertChoice, Decision
Lens, HIPRE 3+,
RightChoiceDSS,
Criterium, EasyMind,
Questfox, ChoiceResults,
123AHP, DECERNS
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2.1. INPUT DATA

Input data — criteria with values and alternatives — have been taken from ‘Progress in
renewable energy technologies: innovation potential in Latvia’ [6] and are presented in
Table 2. These data are used to find the best alternative for renewable energy production. In
each method, data are the most important element to rank alternatives because these values
are used in the calculation process.

TABLE 2. INPUT DATA

Alternatives
Criteria
Solar PV WPP HPP Bio-energy CHP
Cl Installed electrical capacity, MW 1 77 1565 155
C2  Investment cost, €/kW 1238 3565 1388 1113.5
C3  Operation and maintenance cost, €/kW 12.37 26.7 2.67 0.00446
C4  RES equipment prices by manufacturer, €kW 430 1380 1290 3787.5
C5  Levelled cost of electricity, €/kW 0.08 0.06 0.09 0.075
C6 Life-cycle CO, emissions, gCO,eq/kWh 200 150 150 200
C7  Job creation, thousands 3095 1155 865 528

Data about installed electrical capacity (C1) shows maximum net production capacity of power
plants in Latvia and are taken from the IRENA report on Renewable Capacity Statistics [7]. From
Data for investment cost (C2) are from IRENA report on Renewable Power Generation Costs [8]
and depend on alternative capacity and criteria levelled cost of electricity (C5) data which are
average values for each alternative in Europe. The criteria operation and maintenance cost (C3)
and RES equipment prices by manufacturer (C4) data are from the IRENA report on Renewable
Power Generation Costs [8] and from Energy Outlook [9] and concern Europe. Life-cycle CO,
emissions (C6) data are on Europe and are from the European Environment Agency (EEA) report
on Renewable energy in Europe-2017 [10] and World Nuclear Association report data [11]. Job
creation (C7) criteria data are from the IRENA review on Renewable Energy and Jobs [12] and
pertain to alternatives in Europe.

For some MCDA methods it is important to know if it is better for the value of the criteria to be
maximizing or minimizing. In this study, most criteria values are better to be minimizing and only
electrical capacity and job possibilities are better to be maximising.

2.2. AHP

In the AHP method an important indicator is the number of criteria and it affects result
consistency because more than seven criteria lead to an increase in inconsistency [22].
The AHP model facilitates the organization of the various variables in levels of hierarchy
and it helps experts to evaluate criterion against criterion [23].
The AHP method equations (1) and (2) are [22]:
— Define and value criteria (scale 1-9).
— Calculate normalized matrix using Eq. (1):
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X, =—2L, (1
e )
where
C;  criteria value;
> Cjj column sum.
Calculate priority vector from Eq. (2):
X,
Wy =", )
n
where
>X; normalized matrix column sum;
n number of criteria.

In application of this AHP method to calculate weight it is important to use experts to evaluate
criteria because this affects the alternative’s values in the future when MCDA methods are using
criteria weight.

When weights are calculated using the AHP method, these values can be used in every MCDA
method. Also, after the AHP method, results can make conclusions about the indicated values and
which indicator can solve the problem.

2.3. TOPSIS

The full name of the method is Technique for Order Preference by Similarity to Ideal
Solutions. This method evaluates the distance of alternatives to ideal and anti-ideal point and
alternative with shortest distance to ideal point is the best alternative. There are three
distances in the TOPSIS method — Manhattan distance, Tchebycheff distance and Euclidean
distance, which were all used in this study Eq. (1).

TOPSIS method Eq. (3), (4), (5), (6) and (7) are from [3]. Method described:

— Calculate normalized matrix using Eq. (3):

R=—2 | 3)
VI X?
where
X criteria value;

>X  sum of criteria value.

— Calculate normalized weight matrix from Eq. (4):
V=RxW, (4)

where
R normalized matrix value;
W criteria weight.

— Define the best and worst values of criteria: best values V= max and worst values V= min;
best values V= min and worst values V= max.
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— Use of formulas as shown in Eq. (5) and (6) to difference value from best or worst value:

df =\ =v,? (5)

where
V" ideal or best value;
v,  normalized weighted matrix value,

d; =X~ -, (6)

where
V- non-ideal or worst value;
Va normalized weighted matrix value.

— Find the relative closeness and rank the alternatives using Eq. (7):
dy

= 5 7
d; -d, @

a

where
d, non-ideal or worst value;
d",  ideal or best value.

The main difference between this and other methods is that TOPSIS uses best and worst
value for each criterion and calculates the value of alternatives using gap between best and
worst criteria. The smallest difference between best and worst values are the closer values for
results of alternatives will be.

2.4. VIKOR

The full name of the method in Serbian is VlseKriterijumskaOptimizacija 1
KompromisnoResenj. In this method, an important factor is alternative closeness to the ideal
solution and after that alternatives are ranked [13]. The Euclidean distance[14] is used in this
method.

Eq. (8) and Eq. (9) are from [26]. Method described:

— Define best and worst value of criteria.
— Find values for best and worst values matrix using Eq. (8):

s=wt =L, ®)
;=5
where
w criteria weight;
f criteria value;
1* best value of criteria (max or min);
f worst value of criteria (min or max).

— Find values S, R and Q for each alternative:

459



Environmental and Climate Technologies

2020/ 24

s, -8 R.-R
=y *+(1—v} / -,
R —R

9
S -8 @

where v is decision making factor (if major agreement than v > 0.5, if consensual agreement
than v = 0.5, if agreement with veto than v < 0.5), in this case v=0.5;

Si=Y wf*—_f’; ,S*=min §;, $"=max Sj; Rj= ma){wg} , R* =min R;, R"=max R,.
f=r f
In this method, there is not a normalized and normalized weights matrix as in the TOPSIS,
COPRAS and MULTIMOORA methods.

2.5. COPRAS

The full name of the method is Complex Proportional Assessment. This method applies
stepwise sorting and utility degree calculation which helps when there are conflicting criteria
[4]. In order to achieve alternative sequencing after utility degree, the alternatives needs to
be sorted in descending order [5].

The COPRAS method equations (10), (11), (12), (13), (14) and (15) are from [15].

Method described:

— Find normalized matrix from Eq. (10):

Xy =t (10)

where
Xij criteria values;
>x; sum of criteria values.

— Find normalized weighted matrix from Eq. (11):

Xy =X xw, (11)

i ]

where

X, normalized matrix values;

w criteria weight.

— Determination of the maximizing index Eq. (12) and minimizing index Eq. (13):

P =Xy, (12)
Ry =2x;, (13)
where
P; maximizing index;
R; minimizing index;

~

X, weighted normalized matrix.
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— Using Eq. (14) find relative weights for every alternative:
2R,
0, =P +———, (14)
R Y—
J Z R.
j
where
P, maximizing index;
R, minimizing index.
— Calculate utility degree using Eq. (15):
N=-2100%. (15)

max

In this method criteria value and all alternative sums are used to find values of normalized
matrix, but in other methods, like TOPSIS, the criteria value and square root from sum of
square is used to calculate values of alternatives.

2.6. MULTIMOORA

Full name of method is Multi-Objective Optimization on the basis of Ratio Analysis.
MULTIMOORA is a system that optimizes conflicting alternatives to find the best result and is
easy to apply to solve various problems [5].This method has an extended version where it is
possible to work with a value interval [16].

Equations (16), (17), (18) and (19) for MULTIMOORA method are from [17]. Method
described:

— Normalized matrix in Eq. (16):

X =—ti_ (16)

where x; is criteria value.

— Calculate normalized weight matrix using Eq. (17):

Y=xxw, 17)
where:
X; normalized matric value;
w criteria weight.

— Difference between max and min values for each alternative using Eq. (18):
y; =Y maxx; — X minux; . (18)
— Find alternatives values from Eq. (19):

> max X;.

=7 19
! ZminXij (19)
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In this method, it is possible to use inverse formula of Eq. (19) and use the minimum value as
the best alternative, if it is needed to compare with other methods where minimum values are the
best alternatives as in case of the VIKOR method.

In this method it is quite important to calculate the difference between minimum and
maximum values of criteria and the value of alternative

2.7. PROMETHEE-GAIA

PROMETHEE stands for Preference Ranking Organization Method for the Enrichment of
Evaluations and GAIA stands for Graphical Analysis for Interactive Aid [30].

In the PROMETHEE method, criteria weight gives more impact than the values of the
preference function threshold [30]. It is possible to choose preference functions and software
can be used to arrange the criteria and their weights [30]. Calculations are made in the
program Visual PROMETHEE academic.

3. RESULTS AND DISCUSSION

The AHP method pairwise comparison is made by assessing the importance of the criterion
over the other criterion and the results are illustrated in Table 3. In pair comparison value 1
represents that both criteria are equally important, value 5 represents that one criterion is very
important compared to other criteria and value 9 represents that one criterion is absolutely
most important than other criteria. And for opposed criteria comparison values are
proportionally opposed. This pairwise comparison was made by three experts from the field
of environmental science.

After calculation criteria weight very important is to verify if > W;; =1 and consistency
values, for this AHP consistency index (CI) is 0.127 and consistency ratio (CR) is 0.097. If
CR > 10% then pairwise comparisons are inconsistent [2].

Table 4 contains all criteria and their weights. The most important criteria are installed
electrical capacity with a weight 27 % and the next is job creation criteria with 22 % weight.
The lowest impact on alternatives is from the criteria about levelled cost of electricity and on
life-cycle CO, emissions.

Important value in the TOPSIS method is alternative closeness indicator which are final value
for alternative and are in Table 5. Based on the results of the TOPSIS method, the best alternative
is the hydroelectric power plant (HPP) followed by biomass and biogas CHP (Bio-energy CHP).

In accordance with the VIKOR method, the best alternative is that with the minimal value. Results
of this method are in Table 6 and the best alternative is hydroelectric power plant (HPP) then solar PV.
To compare VIKOR and other methods it is important to remember that in this method an important
step is to minimize all criteria to make comparisons.

The COPRAS method is simple and most impact for best alternative is from criteria weight
and index values. Based on this method, the best alternative is solar photovoltaic (Solar PV)
and hydroelectric power plant (HPP). The values of alternatives are presented in Table 7. Best
alternative in this method is Solar PV and worst alternative is wind power plants (WPP) and
both alternatives have large difference in their final values and this might be because of these
alternative values for each criterion.
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TABLE 3. CRITERIA PAIRWISE COMPARISON

Cl Cc2 C3 C4 C5 C6 Cc7
Installed . RES equipment .
electrical Investment zl;?;?;(;g:d prices by Levelled cost of {;rlrf?s-scl}(]) 211: €0 Job creation,
KZ{’)SClty’ cost, €/kW cost, E/kW ren/ir\l)l\llfacturer, electricity, €/kW 2C0seq/kWh thousands
Installed electrical
C1 capacity, MW 1 6 5 2 3 2 0.5
Investment cost,
Cc2 W 0.17 1 1 1 2 2 0,.5
Operation and
C3 maintenance cost, 0.2 0.5 1 2 2 3 0.5
€/kW
RES equipment
c4  Pricesby 0.5 1 0.5 1 2 2 0.5
manufacturer,
€/kW
Levelled cost of
C5 clectricity, €/kW 0.33 0.5 0.5 0.5 1 2 0.5
Life-cycle CO,
C6 emissions, 0.5 0.5 0.33 0.5 0.5 1 0.5
gCO,eq/kWh
c7 Job creation, 5 5 5 5 5 5 |

thousands
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TABLE 4. CRITERIA VALUES AND WEIGHTS

Installed electrical capacity, MW 27 %
Investment cost, €/kW 12 %
Operation and maintenance cost, €/ kW 13 %

RES equipment prices by manufacturer, €¢kW 11 %

Levelled cost of electricity, €/kW 8%
Life-cycle CO, emissions, gCO,eq/kWh 7%
Job creation, thousands 22 %

TABLE 5. TOPSIS RESULT AND RANK

Al A2 A3 A4

Solar PV~ WPP HPP  Bio-energy CHP
0.33 0.16 077 0.28

2 4 1 3

TABLE 6. VIKOR RESULTS AND RANK

Al A2 A3 A4

Solar PV~ WPP HPP  Bio-energy CHP
0.67 092 0 0.81

2 3 1 4

TABLE 7. COPRAS RESULTS AND RANK

Al A2 A3 A4

Solar PV~ WPP HPP  Bio-energy CHP
1.94 086 147 093

1 4 2 3

Results from the MULTIMOORA method is in Table 8 and the best alternative is solar photovoltaic
(Solar PV) and hydroelectric power plant (HPP). Final values have large range and it’s because final
values are calculated from difference between the minimum and maximum values

TABLE 8. MULTIMOORA RESULTS AND RANK

Al A2 A3 A4

Solar PV~ WPP HPP  Bio-energy CHP
3.25 047 193 028

1 3 2 4

Table 9 contains results from the PROMETHEE-GAIA method and the complete ranking is based
on net preference flow (Phi) which is a balance between positive preference flow (Phi+) which
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measures strength and negative preference flow (Phi—) that represents weakness. In this case, the
preference function is linear and thresholds are absolute. In accordance with this method, the best
alternative is the hydroelectric power plant (HPP) and solar photovoltaic (Solar PV).

TABLE 9. COMPLETE RANKING

Al A2 A3 A4

Solar PV WPP HPP Bio-energy CHP
Phi 0.0100 —0.2567 0.2833  —0.0367
Phi+ 0.4533 0.3200 0.5900 0.4300
Phi— 0.4433 0.5767 0.3067  0.4667

PROMETHEE rankings results can be displayed as PROMETHEE Diamond in Fig. 1. In the
PROMETHEE Diamond, each alternative has point on the (Phi+, Phi—) plane and the vertical
dimension (green-red axis) corresponds to the Phi net flow which is a balance point [18].

+1.0

HPP

Bl::—energn-I CHP

-1.0

Fig. 1. PROMETHEE Diamond.
Fig. 2 illustrates the PROMETHEE Network and shows which alternative is better and

helps to compare alternatives. The network representation is like a close-up of the Diamond
view where the distances between the alternatives are displayed [30].
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HPP
Phi+: 0,59 Phi-: 0,31

Solar PV
Phi+: 0,45 Phi-: 0,44

Bio-energy CHP
Phi+: 0,43 Phi-: 0,47

WPP
Phi+: 0,32 Phi-: 0,58

Fig. 2. PROMETHEE Network.

The PROMETHEE Rainbow is shown in Fig. 3 where every alternative’s strong and weak
criterion is depicted. Positive (upward) slices represents criteria that positively affects the
alternative and negative (downward) slices represent criteria that give a negative effect to the
alternative [18].

+1 +1

Installed electrical capacity, MW Job CI‘Ea.thH_. thou.sands Operation and maintenance cost, Job tion. th a
Life-cycle CO,emissions, gCOeqkWh ~ RES equipment prices by e Job creation, thousands
Operation and maintenance cost, EKW manufacturer, €kW Investment cost. €KW Life-cycle CO;emissions,

Investment cost, €/kW } gC0eqkWh

RES equipment prices by manufacturer,
S €,kwby Levelled cost of electricity, €/

Levelled cost of electricity, €W kw

Installed electrical caplat?ity, MW [ evelled cost of electricity, €kW
Levelled cost of electricity, €/kW

Solar PV Bio-energy CHP WPP

RES equipment prices by

Life-cycle CO,emissions, manufacturer, €W

Investment cost, kW Qperajion andmal:ntf:nance cost, EAW gCQ ’eq/kwh Installed electrical capacity, MW
i Life-cycle CO,emissions, gCOeqkWh  RES equipment prices by Investment cost. € /k\?\;
Job creation, thousands Installed electrical capacity, MW manufacturer, €/kW ’

. Operation and maintenance cost,
1 Job creation, thousands AW 1

Fig. 3. PROMETHEE Rainbow.

466



Environmental and Climate Technologies

2020/ 24

For the hydroelectric power plant (HPP) alternative, weakness stems from investment cost and
job creation and after this method it is the best alternative. For wind power plants (WPP) which
are the worst alternative, there are only three good criteria — job creation, life-cycle CO, emissions
and levelled cost of electricity.

After five Multi-criteria decision analyses — TOPSIS, VIKOR, MULTIMOORA, COPRAS and
PROMETHEE-GAIA, Table 10 provides a summary of all final values for each alternative. For
TOPSIS, VIKOR and PROMETHEE-GAIA methods the best alternative is hydroelectric power
plant (HPP) and in accordance with the other 2 methods, HPP is ranked second. But in COPRAS
and MULTIMOORA methods, the best alternative is solar photovoltaic (Solar PV). The most
impact for the final results is from criteria weights and methods definition of best alternative -
closeness indicator to ideal distance, closeness score to best option, pairwise outranking or ranking
with scores. The best value of the criteria — minimum or maximum — is also an important indicator.

TABLE 10. ALTERNATIVE VALUES AND RANKING

Solar PV WPP HPP Bio-energy CHP

TOPSIS 0.33 0.16 0.77  0.28
2 4 1 3
VIKOR 0.67 0.92 0 0.81
2 3 1 4
COPRAS 1.94 0.86 1.47 093
1 4 2 3
MULTIMOORA 3.25 0.47 193  0.28
1 3 2 4
PROMETHEE-GAIA  0.01 —0.26 0.28 -0.04
2 4 1 3

The results from MCDA methods are reflected in Fig. 4 and they are ranked from best to worst
alternative. After this result is displayed in the diagram, it is easier to see the trend in terms of
which alternatives are ranked higher than others. The best alternative would be hydroelectric
power plant (HPP) and then solar photovoltaic (Solar PV) because these alternatives are in first or
second position in comparison with most of the other alternatives.

1 S —

2 I I

31 e — —— Solar PV

4 +— — I b I — I = —  mWPP

5 | I L HPP
© OQ~ > Qy Q’ Bio-energy CHP

4&, QQY' Q) & gy

Fig. 4. Result rank of MCDA methods.
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The lowest rank is for the wind power plants (WPP) alternative because in 3 out of 5
methods it is in the last place. For this alternative minimal and maximal criterion values are
lowest rates which impact final ranking.

4. CONCLUSION

The aim of this paper was to use same input data for five MCDA methods and to see if
alternatives ranking would be the same or different for each method and of course to see which is
the best renewable energy technology for Latvia. Five MCDA methods — TOPSIS, VIKOR,
COPRAS, MULTIMOORA and PROMETHEE GAIA have been chosen because they have
different approaches on how to calculate alternatives values and there it was possible to use criteria
which can be definite minimum or maximum as best value.

The same results were not obtained for all methods but in all methods two alternatives were in
the first two places as best alternatives - hydroelectric power plant (HPP) and solar photovoltaic
(Solar PV). On the basis of seven criteria, the best renewable energy technology for Latvia is
hydroelectric power plant (HPP) and it is because in the most valuable criteria installed electrical
capacity (27 %) in this alternative had best results from all energy alternatives.

The results of five MCDA methods have produced different results, but with a similar trend to
best alternative. It’s not really objective to compare the results obtained by different methods
because results are similar but not the same. To get more reliable results and for comparison use
one methodology for problem and sub-problem. MCDA methods are developing with new
modules and software’s which are more specific and helpful to solve problems. Methods can be
chosen after goal of result, method approach, input and output type, used software and suitability
for the problem.
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