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Abstract.

This study aims to develop a model for identifying and applying factors that enhance acquisition within the production units of a chemical
park. The research sample comprised managers and experts employed at the Iran Chemical Industries Investment Company (Shiran).
Ownership options (mergers and acquisitions) of the park developer were assessed, categorized, and prioritized using decision matrices created
by an expert team through Taxonomy and TOPSIS methodologies. Additionally, relative efficiency was employed to determine the investment
proportions from the park's funding sources. The findings revealed that the investor company's investment in the park’s production units varied
from zero to 100%. A complete investment (100%) is recommended for units such as "detergent alcohol" and "alcohol ethoxylate (Storage
Tanks)," while it is advised to refrain from investing in units like "Liquid Detergent (Dishwashing Liquid)," "Sulfur Trioxide," and "Synthesis
Gas and Carbon Dioxide." Furthermore, the investment distribution across the production units of the park among three financing sources
(developer, private sector, and bank) was effectively determined using the Data Envelopment Analysis method.
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Introduction

Significant synergies and cost savings have been observed in industrial parks resulting from the cooperation and sharing of materials,
services, information, and other resources among various units. Cooperation strategies within the chemical park supply chain
encompass collaboration among competitors, joint investments, financing, private equity ownership, and mergers and acquisitions
(Wang et al., 2024). Mergers and acquisitions serve as effective forms of business collaboration that allow companies to acquire
resources and enhance their competitive advantage by optimizing their capacities (Liao, 2014). Consolidation occurs when shareholders
choose to merge their companies' resources into a unified entity, such as a chemical park (Roberts et al., 2016). Furthermore,
collaboration focused on economies of scale, the integration of diverse skills, technologies, and qualifications, is a critical aspect of
company integration within industrial and chemical parks. This study investigates the process strategy and ownership patterns,
specifically mergers and acquisitions, within a chemical park designed for the Shiran. It examines both the level of integration within
the processes and the extent of acquisition and ownership of downstream units within the chemical park. A multi-criteria analysis
method and decision support system have been developed and employed to facilitate the decision-making process for the Shiran in
selecting production units based on ownership, acquisition, and investment objectives.

Materials & Methods

This research employed a multi-criteria analysis method and decision support system to assist the Shiran in making decisions regarding
the selection of production units for ownership, acquisition, and investment purposes. The sample consisted of 13 primary production
units categorized as part of an "Integrated Production System". Evaluation indicators for the park's production units were derived from
existing literature, and a sample of 7 middle managers from the Shiran was selected using judgmental sampling. Qualitative data
collection was conducted using a best-worst pairwise comparison questionnaire. Subsequently, the Taxonomy and TOPSIS methods
were applied to classify, evaluate, and determine the ownership percentages of the production units. The following steps were taken in
applying these methods: 1) Creation of a weighted scaleless matrix using the euclidean formula, 2) Conversion of the weighted scaleless
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matrix into a standard normal matrix, 3) Identification of the ideal standard normal unit and calculation of the Euclidean ratio of other
units in relation to it, 4) Calculation of upper control limits (UCL) and lower control limits (LCL) based on the p + Bd relationship, 5)
Classification of production units (taxonomy), 6) ldentification of ideal production units (both desirable and undesirable), 7)
Calculation of the distance between production units and the ideal unit, 8) Calculation of the relative proximity index and ranking of
park production units using TOPSIS, and 9) Determination of Shiran's ownership percentage or investment based on the normalized
relative proximity index for comparable units in the taxonomy method.

Findings

The Taxonomy and TOPSIS techniques were employed to categorize and differentiate homogeneous production units based on
ownership, as well as to assess and prioritize these units. The final column of Table 1 outlines the percentage of ownership or investment
from external sources of capital in the production units of the park.

Table (1) Results of measurement and ranking of production units using the TOPSIS method

Ownership .
percentage Ownership Cli Taxonomy Cli(Closeness) Producti - Rank
(other p&(agﬁgntage Normalized group roduction unit an
. iran
investors)
0/960 Detergent alcohol 1
0 100 % 1 0/901 Alcohol  ethoxylate 2
(storage tanks)
49 = 51> % 01245 Alcohol sulfates 3
2
Alkyl benzene
49 = 51 =% 0/223 sulfonic acid linear 4
0
51% % 49 0/182 0/161 :ﬁm’me alkylate
5% %25 0/166 0/148 halal 6
5% % 25 0/166 0/147 Alkyl polyglycoside 7
o 3 . .
85 % % 15 0/165 0/146 (I)r;ldustrlal grade white 8
o " .
85 % % 15 0/165 0/146 (I;/illedlcmal grade white 9
90 % %10 0/156 0/139 Alcohol Ethersulfate 10
0/046 Liquid detergent 11
100 % NA 4 0/032 Sulfur trioxide 12
0/022 Synthesis gas and 13

carbon dioxide

To determine the composition and optimal distribution of investment sources within the production units of the park, Data
Envelopment Analysis (DEA) was employed. The calculation results for the specified units are presented in Table 2.

Table (2) Investment contributions from private and banking sectors in the production units of the park

The share of  The Share
the banking of the Distance Relative Other

sector private Ratio Efficiency investors Developer Production unit rank
sector

39% 46% 0/544 0.86 85 % % 15 Industrial grade ¢
white oil

75% 25% 0/253 0.79 100 % . Synthesis gas and
carbon dioxide

58% 17% 0/232 0.785 75 % % 25 halal 8

81% 19% 0/191 0.775 100 % . Liquid detergent 9

71% 4% 0/058 0.743 75 % % 25 Alkyl polyglycoside 10

100% 0% 0/000 0.729 100 % . Sulfur trioxide 11
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Discussion & Conclusion

In this study, twelve primary criteria were employed in the decision-making process for selecting the main developer of the chemical
park. The significance of these criteria was determined using the best-worst method. Subsequently, decision matrices were developed,
presenting the production units within the park as alternatives along with the specified indicators to a panel of experts. This facilitated
the assessment of ownership options (mergers and acquisitions), evaluation, differentiation, ranking, and selection.

The findings indicated that the level of investment by the investing company in the production units of the park varied from 0% to
100%. Specifically, it was determined that the company should invest 100% in units such as "Detergent Alcohol” and "alcohol
ethoxylate (storage tanks)," while refraining from investing in units like "Liquid Detergent (Dishwashing Liquid)," "Sulfur Trioxide,"
and "synthesis Gas and Carbon Dioxide." In instances involving multiple investors, the allocation of investment in the production units
of the park among three financing sources (developer, private sector, and bank) was achievable using DEA and the relative efficiency
index.

For example, considering a unit like "Industrial Grade White Oil," which had a relative efficiency value of 0.86, the private sector's
share was calculated to be 46%, while the banking sector's share was 39%. Conversely, for the "Sulfur Trioxide" unit, with a relative
efficiency of 0.729, the private sector was deemed unsuitable for investment, resulting in the banking sector holding a 100% share.
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Table (1): valuation indicators of production units by experts
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Table (2): The degree of importance and priority of the evaluation indicators of production units
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Table (3): The standard normal matrix for the evaluation of park production units and the size of the normal
distance in the taxonomy method
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Table (4): Calculating the upper and lower limits of the intervals for the separation of homogeneous production units
based on the taxonomy method
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Table (5) Weighted scaleless matrix and final index of relative proximity of production units in TOPSIS
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Table (6): The results of the measurement and ranking of production units with TOPSIS method
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Table (7): Determining the input and output indicators in the evaluation of the efficiency of the production units of
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Table (8): Calculating the relative efficiency of the linear alkylbenzene sulfonic acid production unit
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Table (9): The results of measuring and ranking production units based on relative efficiency
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Table (10): The combination of investment of private and banking sectors in the production units of the park
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