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Abstract

In this research, Delphi method was implemented in three stages to select 43 development indices based on the consensus
of experts, and weighted by analytic hierarchy process method. In order to rank the development of Iran's Provinces,
scripting in Excel was undertaken to implement the TOPSIS method. The software implements all the steps of the TOPSIS
to calculate the distance from the positive and negative ideal solutions, the relative closeness to the ideal solution, and
finally the automatic ranking of the Provinces and it provides diagrams, tables, and a map showing the development stage
of the Provinces. By upgrading the TOPSIS method from manual mode to the automatic software-based in Excel, the
ranking is done fast and the display of the results has been facilitated through tables, diagrams and report forms. The
features of this program are its user-friendliness, repeatability using different weights, very small software size and
possibility of determining the factors that may promote or demote a province. In this research, based on the statistical
information of the year 2015, the ranking of development status of the provinces was carried out. In the first run and with
the obtained weights, the provinces Markazi, Yazd and Guilan ranked first to third, and the provinces Northern Khorasan,
Qom and Chaharmahal va Bakhtiari won the last three places. Certainly, by changing the weights and repeating the
process, a sensitivity analysis can be made and it can be showed that which province(s) maintain their relative position
with changes in the weights.
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Extended abstract

Introduction

Development implicitly denotes positive change and its many definitions normally relate to economic growth
shown by Gross National Product (GNP). However, in recent years, development has focused on increasing
human life quality and standards (Duffy and Sophister, 2002). As the term development also refers to increase
in life standards, the indices used for its evaluation should necessarily encompass economic, social, political
and environmental aspects (Aziz et al., 2015). Indices provide useful context for better decisions and efficient
measures in connection with development status assessment through simplification of the relevant concepts
and facilitation of data gathering.

On the other hand, to rank development status of different regions or alternatives under study, there is need to
scientific methods for integration of indices. Many methods have been developed and are available in the
literature that deal with integration of indices towards ranking of alternatives. Of these methods, TOPSIS or
technique for order of preference by similarity to ideal solution has received much attention in the past decades.
TOPSIS was introduced by Hwang and Yoon in 1981. Of the multi criteria decision methods (MCDM) that
are employed for solving problems in decision making circuminstances, TOPSIS continues to be used in
different aspects with satisfying results (Behzadian et al., 2012). In the process, the indices are weighted,
integrated, and compared to demonstrate the rank of various alternatives or items under study. When the
number of alternatives and their associated indices are high, it is usually hard to come up with a final decision
as to what alternative offers the best option. It is in this context that TOPSIS provides a great help to decision
makers changing the process to a repeatable and easy one.

TOPSIS can be applied to issues on various spatial scales (Saremi & Toutzari, 2014). We have applied TOPSIS
in this study to rank provinces of Iran in terms of development status. For this, we have gathered indices on
various economic, social and environmental aspects of the 31 provinces of Iran. We have also developed a
package within Excel using VBA scripting language to conduct the method automatically.

As part of the Microsoft Office Collection, Excel is perhaps the most widely used spreadsheet in the world.
Inclusion of many functions and capabilities within the software such as its powerful and easy to use treatment
of numerical problems adds to its attractions while it provides other non-numerical aspects as well
(Walkenbach, 2015). Macro scripting language helps in Excel to automatize the manual and long calculation
processes. The language is very similar to Visual Basic and is shortly called VBA (Fatehi, 2016). Using VAB,
one can develop customized functions and packages within the software to add to its already available
capabilities (Kiong, 2010).

Data was gathered through literature review and by referring to the published documents such as year 2005
statistical data of the country. To select appropriate indices, we have implemented Delphi method and to weight
indices for use in TOPSIS, the analytical hierarchy process (AHP) has been carried out.

Delphi method provides a setting for reaching consensus among experts or decision makers on issues through
repeated closed questions. The issues may relate to various local, regional and global scales such as natural
resources and environmental problems (Linstone and Turoff, 2011) and the Delphi method is frequently used
to gather information from experts within the scope of their specialty (Hsu and Sandfor, 2007).

In this study, we collated a list of available indices on development status assessment. Then we used Delphi to
select a relevant and shorter number of indices for ranking development status of the provinces of Iran. Delphi
was conducted in three rounds where consensus was reached among the experts participated in the study.

Results

Delphi method was completed in three steps after which 43 indices pertaining to development were chosen
based on Likert scale. To statistically assess the results, Kendal W test was applied which was successful
(Musaetal., 2015). The software package to conduct TOPSIS was developed in Excel which helped in repeated
and fast analysis of the input data. The package includes a database on development status of the provinces of
the country for different years. Any change in one sheet of the package is automatically reflected in the other
sheets. The package provides tables and graphs on development of the provinces for the years 2010 to 2019.
The trend in development status is also depicted in the package which is very useful for the decision makers
to reach a final decision by just reviewing the graphs and results. We have also provided the capability to create
PDF from the final results. Included in the package is the possibility of adding to the available indices. A full
table depicting the whole TOPSIS process and results is generated in the package showing results for each of
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the years considered for the analysis and for each province separately.

There is also a button for generating reports after selecting the province and the year of the analysis. In the
report the rank of the selected province, statistics such as mean, max, min and other relevant scores pertaining
to the development indices are also provided. Of another highly useful aspect of the package we can cite the
map production capability showing development status of the provinces for the selected year (Fig. 1).
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Figure 1. Development status map of Iran Provinces for the year 2015
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Based on the selected indices for development status and using statistical data of the year 2015, applied in the
software package, Markazi, Yazd, East Azerbaijan and Isfahan were the first to fifth top ranking provinces.
Also, Alborz, Semnan, North Khorasan, Qom and Chaharmahal va Bkhtiari Provinces were the bottom ranking
provinces. This analysis can also be repeated with new weights for indices which may change the rankings
offered hereinbefore. Inappropriate management and budget allocation along with other economic and
environmental issues have given rise to such rankings.

Conclusion

The development status of the provinces of Iran was ranked in this study using TOPSIS package developed in
Excel and the available statistics of the country. In the process for index selection, Delphi method was used in
three round and for weighting of the selected indices, the analytical hierarchy process was applied. The package
generated tables, graphs and maps on the processes and results of TOPSIS and reports them in various formats
such as PDF. The automatic application of TOPSIS has made it possible to repeat the process easily in a short
time making it more understandable to decision makers and relevant stakeholders. The software does need
installation and can be used easily by non-experts. The statistical yearbook of the year 2015 was used in this
study and provided a picture of the whole country in terms of development status. Inequality in allocating
assets and budgets may have had something to do with the acquired results (Noorbakhsh, 2003). Understanding
the development status and its trend over the years greatly helps planners, decision makers and policy makers
together with researchers to pinpoint the strengths and weaknesses of the whole country and the provinces
individually and take better measures to reduce inequalities and downgrading trends.
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