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The Importance of SD Goals Indicators 7, 8, 9 and 12 in the Industry Development by Using 
Multi Criteria and Decision Making Method 
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Abstract: Sustainable Development and Decision Making are just two of the many processes that affect the industry sector. SDG7, SDG8, SDG9 and SDG 12 as four goals of 
sustainable development show the indicators we have to deal with, given that the energy, industry, economy and production are closely connected. This research focuses on 
promoting sustainable development in the industry, by testing very important indicators using the MCDM method. Our analysis was carried out with the help of a multi-criteria 
decision-making method - the Hierarchical Analytical Process. Through this method, we have identified specific areas that need improvement, the importance of the indicators 
separately, ranking so by their importance and impact in the industry, economy and production.   
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1 INTRODUCTION 

Energy is a vital need for a functioning society. Add here 
the economic development, the need for foreign investment, 
consumption, and production – all members of the system 
that have a significant impact on sustainable development in 
the industry. 

Developing countries are trying to improve their 
standard of living through industrialization. In this regard, it 
is important to analyze the indicators that have an impact on 
improving the overall situation, and this can be done based 
on the Sustainable Development Goals (SDG 17). This, in 
fact, is the focus of this paper – to figure the relevance of each 
factor based on scientific methods of decision-making and on 
expert opinion (based on interviews with twenty experts). 
Most countries in the Western Balkans region face similar 
issues and thus a thorough analysis can bring a solution that 
can serve and be applied to all [1]. 

Since the fact that the process of monitoring regional 
industrial sustainability could be rather difficult, due to the 
many stakeholders and objectives, empirical literature has 
proposed a variety of indicators for the assessment of the 
industrial sustainability, including social, economic, and 
environmental determinants [2]. 

One of the most important indicators, especially when 
talking about sustainable development, is the investment 
indicator, which is of great importance in our analysis. To 
deal with decision making for different kinds of problems 
and try to solve them is difficult even more if there is a need 
to obtain information from a group of decision-makers [3]. 
Therefore, especially in the recent years, the need to improve 
sustainability in industrial activities has increased the interest 
of policy-makers and industrial decision-makers (IDMs). 
Even if firms started to include sustainability at a strategic 
level, current modes of production cannot be considered 
sustainable, and significant changes are needed at a 
technological, managerial, organizational, and behavioral 
level [4].  

One of the most important goals is the economic 
development in the industrial sector, particularly in 
developing countries [5] where it should be maintained and 
needs to be taken into consideration, as required by the nature 
of sustainable development.  

Given the factual situation, we have analyzed the 
possibility of applying the indicators according to SDG7- 
SDG8-SDG9 and SDG12 in theoretical terms, thus achieving 
results/solutions to guarantee the participation of clean 
energy factors, innovation and infrastructure, as more 
important elements for sustainable development. 

2 CONSIDERABLE INDICATORS IN THE DECISION-
MAKING ANALYSIS 

SDG’s, especially in the industry, are closely related to 
Clean and Sustainable Energy, Investment, Work and 
Economy Growth, Consumption and Production (Fig. 1). 
Based only on the broader meaning of these two purposes by 
the UN, we conclude that sustainable development in the 
industry has to do with the idea that all requirements that we 
have towards the environment can be met without harming 
the opportunities of others but by improving the situation for 
future generations. 

We have come to a situation where we need to 
understand the importance of incorporating indicators from 
SDG7- SDG8-SDG9 and SDG12 where vital/key issues for 
sustainable development in the industry are touched upon. 
Therefore, in order to define key indicators for sustainable 
development in the industry (Fig. 2), we have considered 
indicators as in Tab. 1. 
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Figure 1 Sustainable Development Goals SDG7 / SDG8 / SDG9 / SDG12 [6]  
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Figure 2 Sustainable Development Goals SDG7 / SDG8 / SDG9 / SDG12 [6]  

Table 1 Analyzed indicators of all levels of the hierarchy of the problem 

N 1 2 3 4 5 6 7 8 9 10 
RI 0.00 0.00 0.58 0.90 1.12 1.24 1.32 1.41 1.45 1.49 

3 DECISION-MAKING PROCESS APPLICATION OF AHP 
METHOD 

The AHP method developed by Thomas L. Saaty [7] 
stands as one of the most commonly used methods of multi-
criteria analysis. This method sees the decision-making 
process to be a hierarchical process with multiple levels.  

In decision making, especially when we talk about 
sustainable development in the industry, it is very important 
which method we decide to use to achieve optimal solutions. 
So why have we decided to use the Analytic Hierarchy 
process in particular? 

The AHP works as a hierarchy, breaking down the 
decision top to bottom. The goal is at the top level, the criteria 
and sub-criteria are in middle levels, and the alternatives are 
at the bottom layer of the hierarchy.  

Input of experts and decision-makers is considered as 
pair-wise comparison and the best alternative can be selected 
according to the highest rank between alternatives. It is 
noticed that AHP is the most used methodology of all the 
MCDM methods. This can be credited to its simple structure 
and the ability of an analyst to negotiate results until 
consistency is achieved, offering near consensus on 
judgment. [8] 

Table 2 Theoretical basis of MCDM - AHP Method [11, 12, 1] 
The characteristics of matrix A. 
aij = 1; aij = 1/aij for i, j = 1,…, n; detA ≠ 0 1 

Determining the weights can be solved same as solving a matrix 
equation with matrix columns w solution for eigenvalues λ different 
from o i.e. 
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 (3) [10] 
2 

Priority vectors (w) from the pair-wise comparison matrix A by 
solving an eigenvalue problem whit the relation. 
A·w = λmax·w 
Where λmax is the maximum eigenvalue of A 

3 

Assessment, or to calculate index of consistency. 
CI = (λmax – n)/(n – 1) 4 

Based on this index we determine the index of inconsistency 
CR = CI/RI 
Where: RI (Random Index) 

5 

The value of CR ≤ 0.10 shows that the estimates for a and j are 
consistent. In case they are not, the evaluation should be repeated.

N 1 2 3 4 5 6 7 8 9 10 
RI 0.00 0.00 0.58 0.90 1.12 1.24 1.32 1.41 1.45 1.49 

 

6 

Saaty’s 9-point scale of pair-wise comparison. 
 

Scale Compare factor of i and j 

1 
3 
5 
7 
9 

2, 4, 6, 8 

Equally important 
Weakly important 
Strongly important 
Very strongly important 
Extremely important 
Intermediate value between adjacent scales 

7 

Analytic Hierarchy Process (AHP) has many advantages 
including its adaptive application; it is scalable; it has a 
hierarchy structure that can easily adjust to fit many sized 
problems; it is not data intensive, etc. [9] Inside MCDM, 
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AHP is one of the most efficient methods for dealing with 
different problems. [10]  

The procedure follows numerous steps, including: 
assigning a relative assessment in pairs with attributes of a 
hierarchical level, for given attributes of the first and higher 
hierarchical level, and then repeating the process for all levels 
of the hierarchy. [1] Naturally, the application of the 
theoretical basis is required, which is given in Tab. 2.  

4 HIERARCHY OF THE PROBLEM AND ALTERNATIVES 
BASED ON AHP METHOD 

The analysis of indicators is examined in three main 
areas/main indicators. There are 48 indicators from the 
second level of the hierarchy that will be compared with the 
four alternatives (Investment in Education, Investment in the 
Energy Sector, Investment by Foreign Investment, 
Investment in the Infrastructure and Innovation). The whole 
analysis is done based on the diagram below (Figure 3). After 
analyzing the data and processing with Expert Choice 

Software, we have obtained the results. The results structure 
a hierarchy that will be a good basis for decision-making and 
policy-making for the impact of sustainable development in 
the industry. Diagrams with the results obtained after 
processing all the data will be presented in the following 
chapters. 

The results (Tab. 3) show that Alternative 1 - Investment 
in Education has an advantage over the other three 
alternatives. From this point of view, sustainable 
development suggests the scale towards Alternative 1 with a 
slight advantage over other alternatives. However, 
Alternatives 2 and 3, based on our analysis, are very close 
and should not be neglected completely as they represent the 
corresponding alternatives derived from the model. Based on 
these results, we note that Sustainable Development Goals 
are closely related to Investment in Education, Investment by 
Foreign Investors, Investment in Energy, and Investment in 
Infrastructure and Innovation.

Figure 3 The comparative link between the second hierarchical level and alternatives  

Table 3 Ranking of Alternatives 
Alternative 1 Investment in Education 0.382 1 
Alternative 2 Investment in the Energy Sector 0.208 3 
Alternative 3 Investment by Foreign Investors 0.266 2 

Alternative 4 Investment in the Infrastructure and 
Innovation 0.143 4 

The successful implementation of the AHP method 
requires that experts maintain the dominant role in ranking 
the indicators and alternatives. They contributed through the 
interviews they provided based on Saaty's rules. The 
university professors’ opinions are crucial for our analysis, 
as universities are the main actors in teaching, research, and 
support for the implementation of clean production activities 
[1]. Since we are dealing with theoretical analysis, we have 
focused mainly on getting the opinion of university 
professors. However, the participants in our analysis were not 

just members of the academic community, but also decision-
makers in relevant institutions such as mayors, department 
directors, board directors, etc. 

The complete calculations of the analysis for all 
indicators – part of the model for three levels of the hierarchy 
– were made by applying Expert Choice Software. Through
it, it is possible to achieve results in all the steps followed by 
the AHP methodology through Expert Choice. Here are the 
steps: Pairwise Comparisons, Judgment Scales, Priorities 
Derivation, Consistency, Aggregation - which are displayed 
at the end through sensitivity analysis (performance 
sensitivity, dynamic sensitivity, gradient sensitivity, head to 
head sensitivity) as a final step (Fig. 4). 
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Figure 4 The program interface through which the calculations for the Technical-
energetic Indicators, Environmental and Social Indicators, Economic-Investment 

Indicators have been made 
 

 

 
Figure 5 Graphic presentation of the final results for the Clean and Sustainable 
Energy Indicators, Work and Economy Growth Indicators, Investment Indicators, 

Industry Consumption and Production Indicators distributed in the three hierarchical 
levels of the model. 
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The summary of the results we obtained through the 
application of Expert Choice, are presented in summary form 
in Fig. 5. Here the final values of the alternatives tested in the 
analysis are presented with the values of all indicators 
analyzed in the whole model. 
 
5 CONCLUSIONS AND RECOMMENDATIONS  
 

Using the AHP Method, we have set the indicators, 
identified their weight, defined the hierarchy of the problem, 
and offered alternatives. This does not imply that we are 
talking about a method through which we can solve real 
problems that mankind faces nowadays. Nevertheless, we 
have managed to define our future goal, use, and application 
of other methods in the field of decision-making and multi-
criteria policy for Developing Countries (Western Balkans 
region) in projects that enable sustainable development. 

The results acquired can give a fair picture of the 
appropriate steps to be taken to intervene and change the 
situation, based on the indicators that we have taken into 
account. According to the Clean and Sustainable Energy 
Indicators (0.298) resulted in Indicator 7.1.1 Proportion of 
population with access to electricity worth (0.246).  

In the second part of the Work and Economy Growth 
Indicators we have reached the highest value in the annual 
growth rate of real GDP per capita (0.083). 

Investment Indicators (0.245) achieved its highest value 
through the Proportion of rural population indicator who live 
within 2 km of an all-season road (0.135). 

The last indicators, Industry Consumption and 
Production Indicators (0.176), reach the maximum value in 
the indicator Number of countries with sustainable 
consumption and production (SCP) or SCP mainstreamed as 
a priority or target in national policies with value (0.114).   

The results of the analysis will be used as a base for 
developing countries (Western Balkans) in the logic of 
identifying, analyzing, and taking appropriate steps in the 
right direction. The research has raised many new questions 
and paves the way for potential new research in this field of 
study. The Republic of Kosovo in particular and the region 
in general, need to address these issues in the future in order 
to define more indicators that have an impact on the 
sustainable development of their respective territories. The 
span of the applicability of this particular model can easily 
expand to include other countries in the region. With some 
alterations, the model can reach a broader acceptance in the 
region. As for the term "wider", it is comprised of 
institutional inclusion of the proven scientific methods and 
techniques in decision making, as well as applying existing 
models and studies from one country into another country in 
the region of Western Balkans.  

Moreover, the model (besides contributing towards the 
identification of problems) will offer these solutions: 
•  To identify, define, and plan the most crucial criteria in 

the hierarchy of the sustainable industry based on the 
SDG’s; 

•  To alter/modify models which will be established 
carefully for each different case specifically; 

•  To establish the model to solve similar problems, in 
accordance with the recommendations for further work, 
by the use of the analytic hierarchy process; 

•  Our analysis can also be utilized for similar cases in the 
field of decision making concerning sustainable 
industry. 

 
Notice 
 

The paper was presented at MOTSP 2020 – International 
Conference Management of Technology – Step to 
Sustainable Production, which took place from 30th 
September – 2nd October 2020 in Bol, island Brač (Croatia). 
The paper is not and will not be published anywhere else. 
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