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ABSTRACT  
Purpose- This study has two main objectives. The first is to describe the solutions possible with the PROMETHEE method. The second is related to 
an analysis of sector performance in Turkish markets.  
Methodology-  The PROMETHEE method was used in the study. PROMETHEE is one of the multi-criteria decision-making MCDM methods. The 
best-known methods are PROMETHEE I and PROMETHEE II. 
Findings-  According to the PROMETHEE II method, the best-performing sectors in 2014-2016 were Manufacturing, Transportation and Storage, 
Information and Communications, Electricity, Gas, Steam and Airconditioning Supply, Human Health and Social Work, Wholesale and Retail Trade, 
Construction, Accommodation, and Food, respectively. 
Conclusion- While Manufacturing and Transportation, Storage and Information, and Communications ranked in the top tiers in sector performance 
as expected, the Construction sector did not perform well, contrary to our expectations. 
 

Keywords:  PROMETHEE I, PROMETHEE II, Multi-Criteria Decision-Making (MCDM), decision maker, sector analysis. 
JEL Codes: C00, C02, G11 
 

 

1. INTRODUCTION   

PROMETHEE (Preference Ranking Organization Method for Enrichment Evaluation) is one of the multi-criteria decision-making 
MCDM techniques. It is widely used to cope with the global problems that we are experiencing. The best-known methods are 
PROMETHEE I and PROMETHEE II. The basic assumption of the method is that the criteria sets are mutually independent of each 
other. However, with some decision-making problems, this assumption is generally violated because criteria have internal 
interactions with each other.   

To apply these methods, preference information must be given to the decision maker. This can be given directly or indirectly. 
While direct preference information relates to the provision of absolute values of parameters by the decision maker, indirect 
preference information asks the decision maker to make comparisons relating to alternatives. Proposals provided by the 
PROMETHEE methods depend on the values given to the parameters being considered. Generally, different parameter groups 
enable different comparisons among the alternatives. 

Sector analysis is the statistical analysis of the economic and financial situation of a sector in an economy. This involves calculating 
the difference between the actual value and the expected value. The result provides an opportunity for those interested in the 
economy to make an overview of the performance of companies in the sector. Investors will invest in the stocks of profitable 
companies among these sectors by identifying profitable sectors. Managers will make strategic decisions based on the results. 
Therefore, analysis of sector performance is extremely important. In addition, each sector in the economy has a relationship with 
the others. A potential inter-sectoral shock affects all sectors. This effect is experienced at the overall economy level. 
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Table 2: Preference Function and Extended Data Set 

1 A B C D E F 

2    0.25 0.25 0.25 0.25 

3 Alternatives  C1 C2 C3 C4 

4 Manufacturing  A1 145.28 35.67 2.97 11.76 

5 Electricity, Gas, Steam A2 108.58 33.64 12.61 0.27 

6 Construction  A3 144.60 23.12 0.97 5.84 

7 Wholesale and Retail Trade A4 133.47 28.16 4.82 4.87 

8 Transportation and Storage A5 125.43 43.78 13.82 0.70 

9 Accommodation and Food A6 103.19 28.20 3.52 -10.27 

10 Information and Communications A7 184.19 58.23 10.28 1.16 

11 Human Health and Social Work A8 113.63 29.77 9.82 1.35 

12   q 103.19 23.12 0.97 -10.27 

13   p 184.19 58.23 13.82 11.76 

Step 3. Determination of Common Preference Functions and Preference Indices 

The common preference functions related to C1 criteria and the results of determining the preference indices are shown in Table 
3 and Table 4. 

Table 3: Obtaining D(Ai,Aj) Values as per C1 Criterion 

G H I J K L M N O P 

3 C1 1 2 3 4 5 6 7 8 

4 D(Ai,Aj) A1 A2 A3 A4 A5 A6 A7 A8 

5 A1 0.00 36.70 0.68 11.81 19.85 42.09 -38.91 31.65 

6 A2 -36.70 0.00 -36.02 -24.89 -16.85 5.39 -75.61 -5.05 

7 A3 -0.68 36.02 0.00 11.13 19.17 41.41 -39.59 30.97 

8 A4 -11.81 24.89 -11.13 0.00 8.04 30.28 -50.72 19.84 

9 A5 -19.85 16.85 -19.17 -8.04 0.00 22.24 -58.76 11.80 

10 A6 -42.09 -5.39 -41.41 -30.28 -22.24 0.00 -81.00 -10.44 

11 A7 38.91 75.61 39.59 50.72 58.76 81.00 0.00 70.56 

12 A8 -31.65 5.05 -30.97 -19.84 -11.80 10.44 -70.56 0.00 

For this calculation, in I5 cell; =$C4-INDEX($C$4:$C$11;I$3;1) formula has been written. 

Table 4: Obtaining Pj(Ai,Aj) values as per C1 Criterion 

G H I J K L M N O P 

17 C1 1 2 3 4 5 6 7 8 

18 Pj(Ai,Aj) A1 A2 A3 A4 A5 A6 A7 A8 

19 A1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

20 A2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

21 A3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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22 A4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

23 A5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

24 A6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

25 A7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

26 A8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

For this calculation, in I19 cell; =IF(I5<=$C$12;0;IF(AND($C$12<I5;I5<=$C$13);((I5-$C$12)/($C$13-$C$12));1)) formula has been 
written. 

The common preference functions related to the C2 criterion and the results of determining the preference indices are shown in 
Table 5 and Table 6. 

Table 5: Obtaining D(Ai,Aj) Values as per C2 Criterion 

Q R S T U V W X Y Z 

3 C2 1 2 3 4 5 6 7 8 

4 D(Ai,Aj) A1 A2 A3 A4 A5 A6 A7 A8 

5 A1 0.00 2.03 12.55 7.51 -8.11 7.47 -22.56 5.90 

6 A2 -2.03 0.00 10.52 5.48 -10.14 5.43 -24.59 3.87 

7 A3 -12.55 -10.52 0.00 -5.04 -20.66 -5.08 -35.11 -6.65 

8 A4 -7.51 -5.48 5.04 0.00 -15.62 -0.04 -30.07 -1.61 

9 A5 8.11 10.14 20.66 15.62 0.00 15.58 -14.45 14.01 

10 A6 -7.47 -5.43 5.08 0.04 -15.58 0.00 -30.03 -1.57 

11 A7 22.56 24.59 35.11 30.07 14.45 30.03 0.00 28.46 

12 A8 -5.90 -3.87 6.65 1.61 -14.01 1.57 -28.46 0.00 

For this calculation, in S5 cell;  =$D4-INDEX($D$4:$D$11;S$3;1) formula has been written. 

Table 6: Obtaining Pj(Ai,Aj) Values as per C2 Criterion 

Q R S T U V W X Y Z 

17 C2 1 2 3 4 5 6 7 8 

18 Pj(Ai,Aj) A1 A2 A3 A4 A5 A6 A7 A8 

19 A1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

20 A2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

21 A3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

22 A4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

23 A5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

24 A6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

25 A7 0.00 0.04 0.34 0.20 0.00 0.20 0.00 0.15 

26 A8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

For this calculation, in S19 cell, =IF(S5<=$D$12;0;IF(AND($D$12<S5;S5<=$D$13);((S5-$D$12)/($D$13-$D$12));1)) formula has 
been written. 
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Table 1: Summary Statistics 

Variable Observations Mean Standart Deviation Minimum Maximum 

Risk Tolerance 588 25.9795 4.7549 15 47 

Gender  
(Female=0,  Male=1) 

588 0.9098 0.2866 0 1 

Having Children  
(No=0, Yes=1) 

588 0.8044 0.3969 0 1 

Age 588 29.3707 6.9214 18 67 

Lnincome 588 8.5 0.7974 5.991 11.002 

Financial Literacy 588 5.5408 2.7514 0 11 

Mood (Positive) 588 30.1513 7.3102 10 50 

Participants' mood states were measured by the PANAS questionnaire (Watson et al., 1988) and the positive emotion order 
according to their responses was formed under four groups. Gender and child ownership are dummy variables. Also note that 
both Age (A) and Lnincome (I) are continuous variables. 

Table 2: Descriptive Statistics 
 

Variables Frequency Percent 

Dependent Variable: 
Risk Tolerance 

  

Low 31 5.27 

Below 118 20.07 

Average  257 43.71 

Above 133 22.62 

High (Aggressive investor) 49 8.33 

Independent Variables: 
Socio-Demographic 

  

Gender   

Male 535 90.99 

Female 53 9.01 

Child   

Having children (HC) 115 19.56 

No children (NC) 473 80.44 

Financial Literacy Level   

0 (the lowest) 28 4.76 

1 33 5.61 

2 39 6.63 

3 40 6.80 

4 58 9.86 

5 72 12.24 

6 68 11.56 

7 100 17.01 

8 68 11.56 

9 48 8.16 

10 23 3.91 

11 (the highest) 11 1.87 

Mood (Positive)   
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Table 3: Correlation Matrix 

 

5. CONCLUSION 

For the first time, such this research was conducted on marketing strategy with wide participation among the members of 
Automotive Distributors in Turkey (ODD members).  It was investigated for the first time that automobile marketing strategies 
have a significant relationship with the factors researched by this thesis. As a marketing strategy, the thoughts of the brand 
managers were investigated in terms of market size and cost reduction. Summary of the attitudes of the brand managers related 
with marketing strategies under the influence of industry 4.0 and IoT was given below. Through a case study, this study has several 
practical and theoretical contributions attempting to fill this gap. First, supported a summary of Industry 4.0 and auto marketing, 
it was found out the conception and behavior changes in several sorts of automobile brands, awakening stakeholders to the 
transforming forces that are reshaping their business and organization. Second, these quite reshaping organization changes 
marketing strategy deeply. The usage rate of digital channels has increased positively in automobile marketing strategies. Third, 
the usage rate of one-to-one marketing has increased positively in automobile marketing. And, the number of dealerships has 
affected negatively such a way that transforming sales points to delivery points. According to the research results, it is understood 
that government policies and sales points have a significant effect on market size. That is, when the government makes a positive 

 
 

oto_FACTOR 
transport
_FACTOR 

cost_FACTOR sales_FACTOR IoT_FACTOR gov_FACTOR cr_FACTOR 
market_
FACTOR 

oto_FACTOR 
Pearson 

Correlation 
1 ,855** ,699** ,688** ,722** ,637** ,481** ,671** 

 Sig. (2-tailed)  ,000 ,000 ,000 ,000 ,000 ,000 ,000 

 N 61 61 61 61 61 61 61 61 

transport_FACTOR 
Pearson 

Correlation 
,855** 1 ,782** ,717** ,722** ,736** ,546** ,753** 

 Sig. (2-tailed) ,000  ,000 ,000 ,000 ,000 ,000 ,000 
 N 61 61 61 61 61 61 61 61 

cost_FACTOR 
Pearson 

Correlation 
,699** ,782** 1 ,721** ,802** ,814** ,589** ,745** 

 Sig. (2-tailed) ,000 ,000  ,000 ,000 ,000 ,000 ,000 

 N 61 61 61 61 61 61 61 61 

sales_FACTOR 
Pearson 

Correlation 
,688** ,717** ,721** 1 ,792** ,809** ,603** ,838** 

 Sig. (2-tailed) ,000 ,000 ,000  ,000 ,000 ,000 ,000 

 N 61 61 61 61 61 61 61 61 

IoT_FACTOR 
Pearson 

Correlation 
,722** ,722** ,802** ,792** 1 ,841** ,613** ,792** 

 Sig. (2-tailed) ,000 ,000 ,000 ,000  ,000 ,000 ,000 

 N 61 61 61 61 61 61 61 61 

gov_FACTOR 
Pearson 

Correlation 
,637** ,736** ,814** ,809** ,841** 1 ,684** ,833** 

 Sig. (2-tailed) ,000 ,000 ,000 ,000 ,000  ,000 ,000 

 N 61 61 61 61 61 61 61 61 

cr_FACTOR 
Pearson 

Correlation 
,481** ,546** ,589** ,603** ,613** ,684** 1 ,803** 

 Sig. (2-tailed) ,000 ,000 ,000 ,000 ,000 ,000  ,000 
 N 61 61 61 61 61 61 61 61 

market_FACTOR 
Pearson 

Correlation 
,671** ,753** ,745** ,838** ,792** ,833** ,803** 1 

 Sig. (2-tailed) ,000 ,000 ,000 ,000 ,000 ,000 ,000  

 N 61 61 61 61 61 61 61 61 
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environmental policies to tackle the spread of greenhouse gases are limited.  According to (Oxfam, 2020), the annual emissions 
of pollution (CO2) per head are 0.40 tons in Cameroon, 0.09 tons in Rwanda, 0.19 tons in Malawi, 0.49 tons in Nigeria, 8.9 tons in 
South Africa, 1.68 tons in India and 4.7 tons in Britain. From this research, someone in Britain will take just five days to emit the 
same amount of CO2 that someone in Rwanda, in a year.  Nevertheless, in recent years, numerous efforts have been made by the 
governments in developing countries to promote financial development, human capital development, economic growth, and 
environmental sustainability. However, the ability of education, financial development and economic growth to impact 
environmental quality in developing countries has been a subject of hot debate and remains inconclusive. While several scholars 
are of the view that education, financial development and economic growth have a positive effect on environmental quality (Awad 
and Warsame, 2017) and (Hundie, 2018), other researchers have demonstrated that these variables are negatively related with 
environmental quality (Ali, 2018) and (Phuong et al., 2018).  

Because the relationship between these variables are inconclusive and considering the fact that economic growth often generate 
more greenhouse gases (GHG), particularly carbon dioxide emission, it is therefore, crucial to examine the environment education-
nexus and environment growth-nexus in developing countries. The environment growth-nexus is usually model using the 
environmental Kuznets curve (EKC). This curve was first introduced to examine the relationship between income inequality and 
per capita income (Kuznets, 1955)  and later used by Grossman and Krueger (1995) and Selden and Song (1994) to study the 
relationship between economic growth and environmental pollution. 

The major research questions of this study are: does education, financial development, and economic growth influence 
environmental conditions? The main objective of this study is to determine the relationships between education, financial 
development, economic growth and environmental quality in Cameroon. This will be done by using the ARDL bounds test and the 
Toda-Yamamoto causality test methods. Unlike other studies, the structural breaks in the series have been considered, using the 
Lee and Strazicich (2003) test methods. The rest of the paper is structured as follows. The first section is the introductory remarks 
and the next section covers the literature reviews. The last section is the estimation techniques, the findings, and the conclusion. 

2. LITERATURE REVIEW  

In this section focus on the theoretical studies that examine the relationship between human capital, financial development, 
economic growth, foreign direct investment, energy consumption and environmental quality. 

2.1. Theoritical Literature 

In literature, most studies have focused on the relationship between between growth/income, energy consumption, foreign direct 
investment and environmental quality (carbon dioxide emissions). The theory used to explain this relationship has three strands. 
The first one centres on the carbon dioxide emissions, energy consumption, and economic growth nexus. This part mostly focuses 
on the Environmental Kuznets Curve hypothesis. Kuznets (1955) established the hypothesis, which studied the inverse relationship 
between income inequality and economic growth. This was later redeveloped by (Grossman and Krueger, 1991), to study the 
relationship between economic growth and environmental quality, known as the Environmental Kuznets Curve (EKC).  

The EKC hypothesis postulates that in the initial stage of economic development, an increase in national income is accompanied 
by an increase in environmental pollution. After that, a stage is reached in the developmental process of a country after which an 
increase in national income is not complemented with an increase in environmental pollution. The reason  being that, in the early 
stage of development, nations do not usually care for the quality of the environment, as more utilization of natural resources are 
essential in building-up a nation. However, once a certain level of income is riched, nations try to care about the quality of their 
environment, since certain environmental issues generate health problems. In other word, an inversed U-shaped association, 
exists between economic growth and environmental pollution. 

The second strand is about the association between energy consumption and economic growth. In literature, researchers have 
proposed four hypothesis to test this relationship. The first is the neutrality hypothesis, states that there is no causal relationship 
between energy consumption and economic growth. In others word, countries energy policies have no impact on economic 
growth. Secondly, the growth hypothesis, that assumes a unilateral causality, run from energy consumption to economic growth. 
This implies that any increase in the consumption of energy will lead to economic growth. Thirdly, the conservation hypothesis, 
which settled that a unilateral causality is moving from economic growth to energy consumption. Lastly, the feedback hypothesis, 
which concludes that, there is a bilateral causality between energy consumption and economic growth.  
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Table 4: Toda-Yamamoto Causality Tests 

 

*and ** indicate significant at 1% and 5% level and the value in [ ] and ( ) represent Chi sq. statistics and p-values.  

Finally, the stability of the model  is checked by applying the CUSUM and the CUSUM of square tests as shown in Figures 2 and 3 
below. Both tests pinpoint that the estimated coefficients are stable at a 5% level of significance. From these results, it is concluded 
that this model is stable and may not lead to a biased estimate.     

Figure 2: CUSUM at 5 % significance 
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Dependent 
Variables 

2tLCO  tLEC  tLFD  tLFDI  tLGDP  tLHC  

2tLCO  

 

-- [2.366] 
(0.500) 

[5.430] 
(0.143) 

[10.966] 
(0.012)** 

[27.133] 
(0.000)* 

[9.262] 
(0.026)** 

tLEC  [0.884] 
(0.830) 

 -- [4.023] 
(0.259) 

[1.655] 
(0.647) 

[0.801] 
(0.849) 

[8.191] 
(0.042)** 
 

tLFD  [0.868] 
(0.829) 

[1.709] 
(0.635) 

-- [8.601] 
(0.035)** 

[0.471] 
(0.925) 

[8.840] 
(0.032)** 
 

tLFDI  [0.769] 
(0.857) 

[0.901] 
(0.825) 

[18.636] 
(0.000)* 

 -- [0.214] 
(0.975) 

[7.009] 
(0.072) 
 

tLGDP  [2.855] 
(0.415) 

[0.581] 
(0.901) 

[1.854] 
(0.603) 

[17.756] 
(0.001)* 

 -- [7.610] 
(0.055)** 
 

tLHC  [0.752] 
(0.861) 

[7.774] 
(0.051)** 

[7.909] 
(0.048)** 

[7.637] 
(0.054)** 

[1.666] 
(0.645) 

  -- 
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