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PIPRECIA MODEL FOR IDENTIFYING

KEY DETERMINANTS OF TOURISM
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Lešje Monastery near Paraćin, Serbia.
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An integrated SWOT – extended PIPRECIA model for identifying key determinants
of tourism development: The case of Serbia
ABSTRACT: This paper proposes a new integrated model based on SWOT and extended PIvot Pairwise
RElative Criteria Importance Assessment (PIPRECIA) that offers a systematic approach to strategic plan-
ning in tourism. The applicability of the proposed integrated model is demonstrated through a case study
defining the main determinants of tourism development in Serbia. The result emphasizes the strategy
Improving the organization, management, and enhancement of tourism development as the highest prior-
ity for implementation. The model facilitates decision-making in tourism, and its key advantages are its
suitability for application in group decision-making and its simplicity.
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Integrirani model za določanje ključnih determinant turističnega razvoja, ki temelji
na analizi SWOT in razširjeni metodi PIPRECIA: primer Srbije
POVZETEK: V članku avtorji predlagajo nov integrirani model, ki temelji na analizi SWOT in razširjeni
metodi PIPRECIA (PIvot Pairwise RElative Criteria Importance Assessment) ter omogoča sistematičen pristop
k strateškemu načrtovanju v turizmu. Uporabnost predlaganega modela je predstavljena s študijo primera,
v kateri avtorji določijo glavne determinante turističnega razvoja v Srbiji. Izsledki kažejo, da je med različnimi
strategijami najpomembnejša tista, ki se osredotoča na izboljšanje organizacije, upravljanja in krepitve
turističnega razvoja. Model omogoča lažje odločanje v turizmu, njegova ključna prednost pa je ta, da je
primeren za skupinsko odločanje in preprost za uporabo.
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1 Introduction
Serbia is a landlocked Balkan country. Despite not having sea access, it has significant potential for devel-
oping and enhancing various kinds of tourism. Today, the development potential of rural tourism in Serbia
has attracted the most attention among researchers (Todorović and Bjeljac 2009; Dimitrovski, Todorović
and Valjarević 2012; Petrović et al. 2018). Apart from rural tourism, other types of tourism suitable for devel-
opment have also been studied (Košić et al. 2011; Vasiljević et al. 2011; Vujičić et al. 2011; Dragićević et al.
2012; Dragičević et al. 2013; Blešić et al. 2014; Vujko and Plavša 2014; Božić and Tomić 2016; Pavluković,
Stankov and Arsenović 2020). Mulec and Wise (2013) and Armenski, Dwyer and Pavluković (2018) have
also examined the competitiveness of the Vojvodina region and Serbia as a whole as tourism destinations.

Improving tourism in Serbia requires determining its positive and negative aspects, which could drive
or hinder further development. In addition to other data on tourism and predictions for the future, the
Tourism Development Strategy of the Republic of Serbia 2016–2025 (2016) also contains a SWOT (strengths,
weaknesses, opportunities, and threats) analysis. It clearly outlines the internal and external factors impor-
tant for further tourism development, as well as strategies to take advantage of strengths and opportunities,
avoid threats, and overcome weaknesses. Despite its benefits, the qualitative nature of SWOT analysis is
a shortcoming. This can be overcome by combining SWOT analysis with appropriate multiple-criteria deci-
sion-making (MCDM) methods.

This article proposes applying the SWOT – extended PIvot Pairwise RElative Criteria Importance
Assessment framework, or PIPRECIA (Stanujkic et al. 2017a). PIPRECIA is a newly developed MCDM
method that is convenient for application in a group decision environment. The paper proposes the SWOT –
extended PIPRECIA integrated model as a convenient tool for strategic planning in tourism. The applic-
ability of the model is presented through a case study based on tourism development data from the Tourism
Development Strategy of the Republic of Serbia 2016–2025 (2016). This model determines the key SWOT
influential factors, and it prioritizes strategies to improve tourism in Serbia. The paper proposes a new
model based on SWOT and the relatively recently introduced MCDM method, whose possibilities in strate-
gic planning have not been tested yet.

2 Literature review
SWOT analysis is widely used in tourism to appraise internal (strengths and weaknesses) and external (oppor-
tunities and threats) factors important for assessing the market position of certain destinations, and it is
the first phase in strategic planning and creating a strategy. The applicability of this technique has been
shown in various studies (Abdi and Azadegan-Mehr 2011; Sariisik, Turkay and Akova 2011; Ghazinoory,
Reihanian et al. 2012; Cetin 2015; Gürel and Tat 2017; Cetin et al. 2018). Although SWOT analysis is the
starting point in strategic planning, it is sometimes criticized for leading to the creation of unsuitable strate-
gies (Hill and Westbrook 1997; Kurttila et al. 2000; Helms and Nixon 2010; Vlados 2019). Such criticism
mainly addresses its qualitative nature, inability to express factors quantitatively, and inability to deter-
mine which factor has a decisive impact (Kajanus et al. 2012). These shortcomings can be resolved by applying
MCDM methods.

MCDM methods have become increasingly popular in recent decades, having been applied in many
different research areas (Zavadskas and Turskis 2011; Gavade 2014; Zavadskas, Turskis and Kildienė 2014;
Stojčić et al. 2019). They are especially convenient for application in situations where a greater number of
criteria are included, against which the decision-maker (DM) should perform the evaluation process and
make the final decision (Stanujkic et al. 2017b; Stanujkic et al. 2017c; Popovic, Stanujkic and Karabasevic
2019). These techniques are useful in facilitating decisions and increasing the reliability of decisions. In
addition to resolving various business problems, MCDM methods are also used to facilitate decisions in
tourism with regard to policy (Liu, Tzeng and Lee 2012; Michailidou, Vlachokostas and Moussiopoulos
2016), competitiveness (Wu 2011; Zhang et al. 2011; Huang and Peng 2012; Gómez-Vega and Picazo-Tadeo
2019), sustainable tourism and ecotourism (Michalena, Hills and Amat 2009; Aliani et al. 2017; Arsić, Nikolić
and Živković 2017), location and destination selection (Chou, Hsu and Chen 2008; Cheng, Su and Tan 2013;
Morteza et al. 2016; Aksoy and Ozbuk 2017; Puška, Stojanović and Maksimović 2019), service quality
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(Rozman et al. 2009; Tseng 2011; Zoraghi et al. 2013; Wu and Wang 2014), and website quality (Hu 2009;
Akincilar and Dagdeviren 2014; Stanujkic, Zavadskas and Tamošaitienė 2015; Stanujkic et al. 2017b).

Combining one of these methods with SWOT analysis creates a hybrid model, preserving the bene-
fits of SWOT analysis and eliminating the shortcomings explained above. The most popular and most
frequently used hybrid model is the A’WOT model, based on combining SWOT analysis and the Analytic
Hierarchy Process or AHP method (Saaty 1980). This model is often applied in strategic planning in tourism
(Kajanus, Kangas and Kurttila 2004; Mimović, Kocić and Milanović 2012; Akbulak and Cengiz 2014;
Nikolić et al. 2015; Demir, Esbah and Akgün 2016). In addition to the A’WOT model, other combinations
of the MCDM methods and SWOT analysis have also been proposed as a decision-making aid in tourism
(Arsić, Nikolić and Živković 2017; Ajmera 2017; Abadi et al. 2018; Khan 2018; Popović, Milovanović and
Stanujkić 2018; Jiskani et al. 2020).

The extended PIPRECIA method is an improved version of the Step-Wise Weight Assessment Ratio
Analysis or SWARA method (Keršuliene et al. 2010). It retains the benefits of the SWARA method and
ameliorates its shortcomings. The SWARA method is not suitable for group decision-making environments,
which may be its crucial disadvantage. This unsuitability arises from the fact that every DM should sort
criteria according to their significance, which complicates obtaining the results from all DMs. The possi-
bility that each DM could sort criteria in a different order makes evaluation more complex. Furthermore,
the SWARA method does not anticipate consistency checking, and so the reliability of the results obtained
is somewhat questionable.

Group decision-making requires a method that facilitates the process and is easy to apply. Extended
PIPRECIA almost entirely meets these requirements. Namely, extended PIPRECIA does not require pre-
sorting of criteria. This method therefore automatically becomes more suitable for group decision-making.
Then, the evaluation procedure is more straightforward than in the AHP method (Saaty 1980). The AHP
method requires a more detailed explanation than extended PIPRECIA for DMs involved if they are unfa-
miliar with it. The AHP and extended PIPRECIA methods are similar in requiring consistency checking.
For this purpose, consistency checking in extended PIPRECIA is conducted by using Pearson’s or
Spearman’s correlation and by applying the bidirectional approach; that is, top-down and bottom-up eval-
uation of criteria. This bidirectional approach in consistency testing could be complicated for DMs because
they have to change their way of thinking while evaluating criteria from both sides. It requires an analyt-
ic approach and measuring the importance that one particular criterion has in relation to the previous and
next criterion (depending on the side the evaluation starts from). This manner of estimating criteria sig-
nificance, however, contributes to the reliability of the results and the ranking order.

Extended PIPRECIA was used to facilitate decision-making in several areas. Plain PIPRECIA, which
is an integral part of extended PIPRECIA, is very convenient for criteria weight determination (e.g.,
Karabasevic et al. 2019). Extended PIPRECIA was proposed for evaluating the quality of websites (Stanujkic,
Karabasevic and Sava 2018) and for assessing consumer satisfaction with restaurant service (Stanujkic et al.
2019). Stević et al. (2018) also introduced a fuzzy extension of the PIPRECIA method that is also used in
the decision process (Đalić et al. 2020a; Đalić et al. 2020b; Memiş et al. 2020; Vesković 2020). Extended
PIPRECIA is applied for selecting an adequate mining method (Popović, Đorđević and Milanović 2019).
In tourism, extended PIPRECIA is used to prioritize projects for developing accommodation facilities (Popović
and Mihajlović 2018) and for ranking sustainable indicators for cultural heritage sites (Popovic et al. 2019).

This indicates that there is enough room to further examine and test the possibilities of extended
PIPRECIA. Moreover, no examples of a combination of SWOT analysis and extended PIPRECIA have been
found in tourism.

3 Methodology
Developing the integrated model is performed in two phases. The first phase involves preliminary eval-
uation of the SWOT factors using the PIPRECIA method, determining the five most important ones from
each group, and defining the appropriate strategies. The main reason for selecting five is to avoid an exces-
sive example that would exacerbate the understanding of the proposed approach. The second phase develops
and applies the extended model based on the SWOT technique and extended PIPRECIA. Figure 1 shows
the guiding concept of building the integrated SWOT – extended PIPRECIA model. The crucial benefits
and main shortcomings of both techniques are examined below.
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3.1 SWOT analysis
SWOT analysis gained popularity because it makes it possible to simultaneously scan internal strengths
and weaknesses and external opportunities and threats for proper diagnosis of a current state to develop
an appropriate strategy.

Although SWOT analysis could be considered an inevitable technique for screening a business situ-
ation and determining convenient strategies, some consider it to have certain flaws (Kurttila et al. 2000;
Yüksel and Dagdeviren 2007; Kajanus et al. 2012).

In the present case, a SWOT analysis was used in the first phase to evaluate opportunities for tourism
development in Serbia. The SWOT analysis is very extensive and contains many SWOT factors. To avoid
complexity, the evaluation is divided into two phases. In the first phase, the five most influential factors
from each group are determined based on the complete list of SWOT factors. A questionnaire was dis-
tributed to six private hotel managers and eight tourist board managers for selected municipalities. Complete
data for further processing were obtained from five DMs (three tourist board managers and two hotel man-
agers), which showed how the model can be used in a group decision environment. The significance of
all SWOT factors was determined by applying the PIPRECIA method. In this phase, DMs defined the strate-
gies that best meet the advantages and disadvantages of tourism development in Serbia. The five most
influential factors from each group and proposed strategies were the entry data for phase two.
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Figure 1: The proposed methodology.
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3.2 Extended PIPRECIA
Extended PIPRECIA (Stanujkic et al. 2017a), which includes the PIPRECIA and inverse PIPRECIA meth-
ods, was used in the second phase of evaluating opportunities for tourism development in Serbia. The five
DMs assessed the given factors and strategies individually by using extended PIPRECIA. The overall sig-
nificance of the factors and strategies were then determined and, by multiplying the results obtained, the
importance of degrees of strategies were determined. The computational procedure, based on Stanujkic et al.
(2017a), is presented below.

Step 1. Select the criteria for evaluation. In this case, the criteria are SWOT factors and strategies.

Step 2. Determine the relative significance sj starting from the second criterion in the following manner:

(1)

where sj denotes the significance of criterion j, Cj denotes the importance of criterion j, and Cj-1 denotes
the importance of the previous criterion.

This means that sj has values greater than 1 when Cj dominates a previous criterion Cj-1; that is, when it
is more important than the previous criterion, whereby a higher value of sj means a higher level of domi-
nance and si = (1,1.8]. Similarly, sj has a value less than 1 when the criterion Cj is dominated by Cj-1 and
then si = (1,0.2]. Finally, sj has a value of 1 when both criteria are of the same importance.

Step 3. Calculate the adjusted significance kj as follows:

(2)

where kj denotes the adjusted significance of criterion j.

Step 4. Define the relative adjusted significance qj by using Eq. (3):

(3)

where qj denotes the relative adjusted significance of criterion j.

Step 5. Determine the relative weights w of the estimated criteria j in the following manner:

(4)

where wj denotes the relative weight of criterion j.

Step 6. Compute the inverse relative significance s'j starting from the penultimate criterion as follows:

(5)
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Step 7. Define the inverse adjusted significance k'j in the following manner:

(6)

Step 8. Determine the inverse relative adjusted significance q'j by using the following equation:

(7)

Step 9. Detect the inverse relative weights of the evaluated criteria as follows:

(8)

where w'j denotes the inverse weight of criterion j.

Step 10. Confirm the reliability of the results obtained by using Spearman’s rank correlation coefficient:

(9)

where denotes the correlation coefficient, dj denotes the distance between the ranks of wj and w'j, n is the
number of criteria, and ρ ∈ = (–1,1].

Step 11. The total weight of the criteria is computed by applying the following equation:

(10)

where w''j denotes the complete weight of criterion j.

Step 12. When the decision process is performed in a group environment, then the final weights of the
criteria are obtained in the following manner:

(11)

(12)

where wnr
j denotes the weight of criterion j obtained from respondent r, R is the number of the respondents,

w*j is the group weight of criterion j before adjustment to fulfill the condition                  , and wj is the final

group weight of criterion j.
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4 Results
This section presents the results of the evaluation procedure. In using the proposed framework, the most
influential SWOT factors are determined and strategies that will lead to a better position for Serbia on the
global tourism market are emphasized.

4.1 Preliminary evaluation: phase one
This preliminary evaluation is performed by using the plain PIPRECIA method, which is part of extend-
ed PIPRECIA. The computational procedure is performed by using Eqs. (1)–(4) and Eqs. (11)–(12). The
results obtained, as well as the proposed strategies, are presented in Table 1.
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Table 1: SWOT matrix for developing tourism in Serbia (Tourism Development Strategy of the Republic of Serbia 2016–2025 2016).

Internal factors

Strengths (S)

S1 – Various resources and the tourist attraction structure in Serbia as the
basis for developing a diversified tourist product portfolio.

S2 – A modern legal framework for planning tourism destinations.
S3 – A continuous trend of increasing overnight stays by foreign tourists in

Serbia, primarily in Belgrade.
S4 – Internationally positioned and professionally organized events that

raise tourists’ awareness of Serbia as a tourism destination.
S5 – Several airfields that could become usable for low-budget air

companies by making a small investment.

Weaknesses (W)

W1 – Disrespect for environmental protection measures in protected
natural areas, neglecting structures and monuments under state
protection, numerous examples of squalor, environment pollution,
and space degradation, and insufficient coordination of tourism
development and environment protection.

W2 – A low budget for promoting tourism in Serbia.
W3 – Enterprises operating in tourism and hospitality are insufficiently

informed about EU funds and do not make use of them.
W4 – The inadequate domestic internet platform and information and

communications technology (ICT) applications for promoting tourist
attractions, virtual guides, and presentations.

W5 – Serbia’s competition further lagging behind and losing a potential
market.

Opportunities (O)

O1 – Serbia’s foreign policy: abolishing visas and visa facilitation for some
countries; facilitating visa issuance at the border (for Turkey and China).

O2 – Changing habits and tourist motivations on the global market and
seeking new experiences, attractions, and products, and a preserved
environment.

O3 – Using resources for social programs for the staff surplus in public
administration for work reintegration in tourism.

O4 – Dynamic growth and development of air transport and reaching new
destinations.

O5 – Strengthening regional cooperation and creating regional tourism
products for better positioning of tourism and attracting tourists
from distant overseas markets.

Threats (T)

T1 – Political tensions in the Balkans.
T2 – Losing the opportunity to use government reforms and abandoning

the longstanding policy of exclusively supporting public institutions.
T3 – Abandoning the sale or licensing of every unprofitable property

whose owner is Serbia or public enterprises in tourism, which could
be used for supporting current or new small and medium-sized
enterprises.

T4 – Lack of management and coordination reforms in developing tourism
in Serbia.

T5 – Disconnected and uncoordinated activity in implementing the
Strategy and Action Plan for the Implementation of the Tourism
Development Strategy of the Republic of Serbia 2016–2025.

SO strategy

SO1 – Improving tourist and traffic infrastructure in Serbia.
SO2 – Improving tourist products and services in Serbia.

ST strategy

ST1 – Improving the organization, management, and enhancement of
tourism development.

External factors

Strategies

WO strategy

WO1 – Improving human resources and the labor market.

WT strategy

WT1 – Networking with other sectors.
WT2 – Improving the national tourism marketing system.



After defining the most influential factors and forming strategies, the final evaluation procedure with
extended PIPRECIA is performed in phase two.

4.2 Final evaluation: phase two
Table 2 shows the priorities for each SWOT group computed by applying Eqs. (1)–(12). The reliability of
the responses is checked with Spearman’s coefficient and, based on the results, the DMs’ responses are fully
justified and consistent in all iterations.
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Table 2: Importance degrees of SWOT groups.

w'' 1j w'' 2 j w'' 3 j w'' 4 j w'' 5 j wj

S 0.2173 0.2437 0.2689 0.2035 0.3106 0.2459
W 0.3545 0.2437 0.2689 0.1912 0.2535 0.2572
O 0.2508 0.2563 0.2195 0.2937 0.2070 0.2436
T 0.1775 0.2563 0.2427 0.3116 0.2289 0.2394
ρ 1.00 1.00 1.00 0.80 1.00

The overall results obtained by using Eqs. (11)–(12), however, show that the Weaknesses Group is assigned
the highest priority.

The importance degrees for the factors from the Strengths Group are determined by using Eqs. (1)–(12),
and the results are presented in Table 3. The equations are used to determine the further results.

The importance degrees show that the most significant factor from this group is S5 – Several airfields
that could become usable for low-budget air companies by making a small investment (Table 3).

Table 3: Importance degrees of the Strengths Group.

w'' 1j w'' 2 j w'' 3 j w'' 4 j w'' 5 j wj

S1 0.1193 0.2241 0.2253 0.2881 0.1455 0.1907
S2 0.2268 0.1793 0.1840 0.1659 0.1455 0.1784
S3 0.1847 0.1793 0.2034 0.1659 0.1981 0.1858
S4 0.1351 0.1982 0.2034 0.2191 0.2426 0.1960
S5 0.3341 0.2191 0.1840 0.1610 0.2683 0.2254
ρ 0.80 1.00 0.90 1.00 1.00

Table 4: Importance degrees of the Weaknesses Group.

w'' 1j w'' 2 j w'' 3 j w'' 4 j w'' 5 j wj

W1 0.1811 0.2699 0.2122 0.2818 0.2570 0.2372
W2 0.1543 0.2116 0.1919 0.1571 0.2098 0.1832
W3 0.2053 0.2019 0.1919 0.1813 0.1898 0.1939
W4 0.2597 0.1774 0.1919 0.2129 0.1717 0.2004
W5 0.1995 0.1392 0.2122 0.1669 0.1717 0.1760
ρ 0.70 0.95 0.90 1.00 1.00

The results obtained for the Weaknesses Group are presented in Table 4. The highest priority in this group
is assigned to factor W1, which is connected to disrespect for environmental protection measures in pro-
tected nature areas and neglecting state-protected structures and monuments.
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Table 5 shows the results of evaluating factors from the Opportunities Group. In this case, the most influ-
ential factor is O4 – Dynamic growth and development of air transport and reaching new destinations.
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Table 6 shows the local importance degrees for the Threats Group. It shows that the factor with the high-
est weight is T4 – Lack of management and coordination reforms in developing tourism in Serbia.

The factor priority within the groups and the overall factor priorities are presented in Table 7.

Table 5: Importance degrees of the Opportunities Group.

w'' 1j w'' 2 j w'' 3 j w'' 4 j w'' 5 j wj

O1 0.1559 0.2554 0.2164 0.1874 0.1759 0.1953
O2 0.1337 0.2004 0.2164 0.2294 0.1945 0.1916
O3 0.2013 0.1813 0.1767 0.1621 0.1759 0.1790
O4 0.2970 0.1906 0.1953 0.2211 0.2155 0.2209
O5 0.2122 0.1724 0.1953 0.2000 0.2382 0.2025
ρ 0.70 1.00 1.00 0.80 0.94

Table 6: Importance degrees of the Threats Group.

w'' 1j w'' 2 j w'' 3 j w'' 4 j w'' 5 j wj

T1 0.2155 0.2588 0.1659 0.1778 0.2035 0.2018
T2 0.1518 0.1898 0.2032 0.2349 0.2249 0.1986
T3 0.1994 0.1898 0.2032 0.1918 0.2035 0.1975
T4 0.2538 0.1898 0.2032 0.2215 0.1841 0.2090
T5 0.1795 0.1717 0.2246 0.1739 0.1841 0.1858
ρ 0.70 1.00 1.00 0.90 0.94

Table 7: Overall priority scores of SWOT factors.

SWOT group Group priority SWOT factors Factor priority within group Overall factor priority

S 0.2459 S1 0.1907 0.0469
S2 0.1784 0.0439
S3 0.1858 0.0457
S4 0.1960 0.0482
S5 0.2254 0.0554

W 0.2572 W1 0.2372 0.0610
W2 0.1832 0.0471
W3 0.1939 0.0499
W4 0.2004 0.0515
W5 0.1760 0.0453

O 0.2436 O1 0.1953 0.0476
O2 0.1916 0.0467
O3 0.1790 0.0436
O4 0.2209 0.0538
O5 0.2025 0.0493

T 0.2394 T1 0.2018 0.0483
T2 0.1986 0.0476
T3 0.1975 0.0473
T4 0.2090 0.0501
T5 0.1858 0.0445



Each of the six strategies considered are evaluated relative to each SWOT factor estimated as the most impor-
tant in phase one. By multiplying these results by the overall factor priority, the importance degrees of the
strategies are defined (Tables 8a and 8b).
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Table 8a: Importance degrees of strategies according to SWOT factors.

S1 S2 S3 S4 S5 W1 W2 W3 W4 W5

SO1 0.1880 0.1499 0.1491 0.1421 0.1895 0.1187 0.1437 0.1259 0.1470 0.1632
SO2 0.1874 0.1537 0.1620 0.1599 0.1638 0.1312 0.1600 0.1401 0.1490 0.1739
WO1 0.1427 0.1590 0.1528 0.1522 0.1509 0.1403 0.1598 0.1489 0.1586 0.1601
WT1 0.1373 0.1626 0.1635 0.1507 0.1562 0.1598 0.1645 0.1517 0.1620 0.1446
WT2 0.1630 0.1705 0.1754 0.1956 0.1615 0.1920 0.1805 0.1791 0.1936 0.1743
ST1 0.1816 0.2042 0.1971 0.1995 0.1782 0.2580 0.1915 0.2544 0.1898 0.1839

Table 8b: Priority scores of strategies according to SWOT factors.

O1 O2 O3 O4 O5 T1 T2 T3 T4 T5

SO1 0.1820 0.1744 0.1332 0.2083 0.1462 0.1690 0.1551 0.1528 0.1646 0.1890
SO2 0.1907 0.1435 0.1679 0.1830 0.1517 0.1635 0.1713 0.1397 0.1519 0.1585
WO1 0.1725 0.1434 0.1945 0.1469 0.1516 0.1689 0.1738 0.1636 0.1672 0.1584
WT1 0.1517 0.1728 0.1712 0.1370 0.1616 0.1516 0.1634 0.1548 0.1583 0.1673
WT2 0.1500 0.1876 0.1524 0.1553 0.1747 0.1748 0.1673 0.1771 0.1702 0.1611
ST1 0.1531 0.1782 0.1809 0.1695 0.2141 0.1722 0.1691 0.2120 0.1877 0.1657

Table 9 shows the overall priority of the strategies considered. Figure 2 shows the final ranking order of the
strategies evaluated.

Table 9: Overall priority of the strategies.

Strategy Overall priority Rank

SO1 Improving tourist and traffic infrastructure in Serbia 0.1553 4
SO2 Improving tourist products and services in Serbia 0.1556 3
WO1 Improvement human resources and the labor market 0.1537 5
WT1 Networking with other sectors 0.1528 6
WT2 Improving the national tourism marketing system 0.1685 2
ST1 Improving the organization, management, and enhancement of tourism development 0.1879 1

Figure 2 shows that the highest overall priority is assigned to strategy ST1 – Improving the organization,
management, and enhancement of tourism development. This result is fully justified, especially when tak-
ing into account the most influential factor from the Threats Group, T4 – Lack of management and coordination
reforms in developing tourism in Serbia. There is a need to seriously improve tourism management, mod-
ernize tourism organizations, and renovate tourism infrastructure. Based on the results, the strategy that
should be implemented last is WT1 – Networking with other sectors. This does not mean that this strategy
is the least important, but that the appropriate conditions must be created that will allow the coordinated
action of all sectors.
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5 Discussion
The reason for proposing a model based on the SWOT and PIPRECIA methods is that, although SWOT
analysis is a proven strategic tool, it has certain flaws. SWOT analysis has a qualitative nature and cannot
reveal the importance of factors or their impact on the final decision (Yüksel and Dagdeviren 2007;
Kajanus et al. 2012; Vlados 2019). This is resolved by combining the SWOT technique with extended
PIPRECIA. This new integrated model clearly shows the significance of the SWOT factors as well as which
of them is the most influential.

Compared to the A’WOT model, which is often used for prioritizing strategies (Kajanus, Kangas and
Kurttila 2004; Akbulak and Cengiz 2014; Kişi 2019; Bottero, D’Alpaos and Marello 2020), the proposed
integrated model has certain advantages. The proposed approach uses a decision-making procedure adjust-
ed for a group decision environment and, although extended PIPRECIA is somewhat complicated, it is
easy for respondents to understand.

The proposed model has certain benefits relative to the SWARA method, which is also used in com-
bination with SWOT analysis (Popović, Milovanović and Stanujkić 2018). Although the SWARA method,
which represents the core of extended PIPRECIA, has a computational procedure that is much easier, it
is not suitable for a group decision environment. This is mainly because the SWARA method requires pre-
sorting of the criteria considered, and so all DMs can give their ranking orders, which complicates obtaining
the results. Extended PIPRECIA does not involve pre-sorting the criteria in the evaluation procedure, which
facilitates gathering and calculating the results from a greater number of DMs. Furthermore, extended
PIPRECIA predicts verifying the reliability of the results, which is not the case with the SWARA method.

The proposed model was applied to a case study examining the advantages and disadvantages of tourism
in Serbia. The SWOT analysis used in this work is taken from the Tourism Development Strategy of the
Republic of Serbia 2016–2025 (2016). Because this analysis contains many factors, the evaluation was con-
ducted in two phases. In phase one, the five most important factors from each SWOT group were determined
by using the PIPRECIA method and group decision-making. In phase two, the final priority scores of the
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factors and the final ranking of the strategies relative to the given factors were calculated. The evaluation
process in both phases was entrusted to tourism experts, who are familiar with the tourism situation in
Serbia. The strategy assigned priority under current conditions is strategy ST1 –Improving the organiza-
tion, management, and enhancement of tourism development. This is justified because, although Serbia has
great tourism potential, it should improve organization and management in tourism and improve its posi-
tion on the world tourism market.

Comparing the results with those obtained by other researchers shows a certain disparity among coun-
tries regarding the priority of strategies for tourism development. For example, Ajmera (2017) inferred
that the SO strategy is the best choice for medical tourism development in India. Büyüközkan, Mukul and
Kongar (2020) also emphasize the SO strategy for health tourism development in Istanbul, Turkey. Abadi et al.
(2018) defined the WO strategy as the best for medical tourism in Iran. For ecotourism in Djerdap National
Park in Serbia, the most important strategy is ST, as in our case (Arsić, Nikolić and Živković 2017). The
fact that these studies focus on different types of tourism does not influence the conclusion that the method-
ology used does not affect the result but depends on the tourism situation in a given country. As stated,
there are many issues to resolve in Serbian tourism, which leads to the result presented here.

In this particular case, decision-making is performed by five DMs. By involving a greater number of
DMs from different tourism structures, the results are more reliable. It would be desirable to perform a new
SWOT analysis taking into account the current situation caused by the COVID-19 pandemic. A disadvantage
of the proposed model is the use of precise numbers. Decision-making is conducted in an environment char-
acterized by uncertainty and vagueness, and so it is important to include this incertitude in the decision
process. By introducing fuzzy sets (Atanassov 1986), gray systems (Deng 1982), or neutrosophic numbers
(Smarandache 2005), the reliability of the analysis and the decisions will increase because the vagueness
and uncertainty of the environment will be better included.

6 Conclusion
Decision-making in tourism and other research areas requires a methodical approach to achieve appro-
priate decisions. Mathematical tools such as MCDM methods are often used to increase the level of certainty
of the decisions. As stated previously, this article proposes applying an integrated model based on SWOT
analysis and extended PIPRECIA as a decision-making aid for strategic planning in tourism. The possi-
bilities of the integrated model are tested using a case study to identify the key determinants for tourism
development in Serbia. The results are appropriate and in line with current positions on tourism in Serbia.

By introducing the new integrated SWOT – extended PIPRECIA model, the theoretical and practi-
cal dimensions of MCDM are enhanced and the possibilities of its application are clearly outlined. The
crucial advantages of the model lie in its suitability for application in a group-decision environment, its
relatively simple and understandable procedure, and the systematic approach for DMs in identifying and
implementing strategies for tourism development. Applying the integrated model to tourism in Serbia offers
a completely different perspective from one based only on SWOT analysis. An obsolete and generalized
SWOT analysis, the small number of DMs involved in the evaluation, and the use of precise numbers are
the main limitations of this article.

As the literature review shows, the proposed model has not been widely explored and discussed yet,
and so the directions for future research lie in examining this model in various research areas. Future research
should also address integrating the model with rough, fuzzy, intuitionistic, or gray numbers. This would
acknowledge the uncertainty that is always part of the decision process at a higher level.
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