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ABSTRACT 

Pricing is the core of every business plan and 

directly affects the components and marketing 

strategies of industrial companies. The present 

study was conducted with the aim of achieving 

product pricing patterns in industrial markets 

with a customer-oriented approach based on 

the Fuzzy Delphi method. The method 

considered for conducting the present study is 

the qualitative method. The statistical 

population of the qualitative part of this study 

consists of experts, managers, assistants, and 

senior experts in the petrochemical industry. 

The data collection tool in the qualitative stage 

is in-depth and semi-structured interviews with 

experts, and in the quantitative part, a 

researcher-made questionnaire, which was 

used to confirm its validity by using content 

validity and construct validity. In order to 

measure the reliability of the study, Cronbach's 

alpha coefficient was used, the value of which 

was calculated to be above 0.7 for the total 

research variables. In the first part, using the 

data-based approach, the 6 main categories of 

the model were identified and presented in the 

form of a strategic pricing model for 

petrochemical products. The results confirm 

the positive and significant relationships 

between the research variables. Therefore, it 

can be stated that the relationships considered 

 
1 Responsible author 

in the model are correct and logical, and the 

presented model is confirmed. 
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1. Introduction 

 

Business has long been a fundamental 

component of societies, generating 

numerous benefits for all stakeholders 

involved. Accounting has played a crucial 

role in this evolution by organizing and 

interpreting transactions, enabling 

organizations to better understand their 

operations and explore new alternatives for 

improving business performance. In recent 

years, rapid technological advancement has 

significantly transformed the business 

environment. Both providers and 

consumers are increasingly engaged in 

online marketplaces and 

business‑to‑consumer communication 
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platforms, while access to vast amounts of 

data has enhanced the quality of business 

decision‑making. As a result, new 

opportunities continue to emerge for 

managers and accountants, particularly in 

areas where technology and business 

practices intersect . 

Pricing decisions have also evolved in 

parallel with changes in organizational 

strategies and performance objectives. 

Traditional pricing approaches, largely 

rooted in the literature of the 1950s and 

1960s, have gradually given way to more 

flexible and data‑driven methods. The 

expansion of the internet, the continuous 

development of digital commerce, 

simplified transactions, and improved 

information about consumers, suppliers, 

and competitors have compelled 

organizations to refine their pricing 

strategies and tactics. Numerous examples 

in recent decades demonstrate how 

e‑commerce firms have implemented 

innovative pricing mechanisms (Streitfeld, 

2016; Mohammed, 2017). Although 

translating complex human pricing 

decisions into algorithms or automated 

systems remains challenging for many 

organizations, ignoring technological 

advancements and the diverse pricing 

strategies adopted by competitors may pose 

an even greater risk. Moreover, emerging 

technologies such as negotiating agents 

within smart contract environments present 

additional opportunities for innovation in 

pricing practices . 

Despite these developments, the specialized 

literature in management accounting and 

business management still provides limited 

attention to emerging pricing solutions, 

including dynamic pricing. Tomke (2020) 

explored the concept of organizational 

experimentation and emphasized the 

strategic value of business experiments in 

improving managerial decision‑making. 

Similarly, Happel et al. (2020) examined 

the role of experimentation in identifying 

new ventures and market opportunities, 

particularly within startup environments. 

These approaches are highly relevant to 

pricing decisions, especially in markets 

where products and services become 

increasingly commoditized and customer 

price sensitivity intensifies. 

Pricing represents a key strategic 

instrument for management and is 

inherently linked to management 

accounting. At the same time, it constitutes 

a complex managerial challenge because 

pricing decisions are influenced 

simultaneously by cost structures and 

demand conditions, which often evolve 

independently and are difficult to 

coordinate effectively. Pricing systems 

must therefore support the strategic 

objectives of the organization (Laitinen, 

2011). Given its importance, pricing has 

attracted considerable attention across 

multiple disciplines—including economics, 

accounting, business management, law, 

psychology, and engineering. However, 

perspectives across these fields are not 

always aligned, as illustrated by the 

differences between accounting and 

economic approaches to pricing (Lucas, 

2003). Nevertheless, organizations 

consistently devote substantial resources to 

improving pricing practices to outperform 

competitors, satisfy customers, and 

enhance financial performance . 

In industrial markets, pricing decisions for 

products such as petrochemical goods 

represent a central component of business 

planning and have a direct impact on the 
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marketing strategies of industrial firms. 

According to many experts, the absence of 

appropriate pricing frameworks or 

market‑oriented guidelines has led some 

companies to introduce products or 

technologies whose prices are inconsistent 

with market expectations. From the 

perspective of commercial management, 

price is the only element of the marketing 

mix that directly generates revenue and is 

also the most flexible component of 

marketing strategy. Consequently, pricing 

and valuation remain among the most 

challenging activities in the 

commercialization of products. 

The determination of prices for goods and 

services in different markets is generally 

explained through price theory. However, 

prices established in real markets do not 

necessarily correspond to economically 

efficient levels that maximize societal 

welfare. This discrepancy highlights the 

importance of identifying optimal pricing 

mechanisms that balance economic 

efficiency with organizational profitability 

(Michael, 2013) . 

The petrochemical industry represents one 

of the most significant and influential 

sectors of Iran’s macroeconomy. Its 

importance stems from its role in 

supporting the development of other 

industries, generating substantial 

employment, and producing strategically 

essential products through advanced 

production technologies. Furthermore, the 

wide variety of petrochemical products and 

the significant share of overhead costs in 

industrial production highlight the critical 

need for accurate, timely, and relevant 

information to support managerial 

decision‑making. Such information is 

essential for cost control, profitability 

analysis, production planning, and effective 

product pricing . 

In this context, the adoption of advanced 

costing systems—particularly Fuzzy 

Activity‑Based Costing (FABC)—is of 

considerable importance in industries such 

as oil, gas, and petrochemicals. These 

systems provide more accurate cost 

information, thereby improving pricing 

decisions and supporting strategic 

management . 

Accordingly, the purpose of this research is 

to develop an innovative pricing model for 

petrochemical products in industrial 

markets. The proposed model aims to 

provide sufficient dynamism and flexibility 

to respond to environmental changes while 

enabling accurate product pricing, ensuring 

the profitability of industry participants, 

and safeguarding the interests of customers 

and consumers . 

Based on this objective, the present study 

seeks to answer the following research 

questions: 

What innovative pricing model for 

industrial products can be developed using 

an economic‑factors approach based on 

fuzzy evaluation ? 

What factors and components contribute to 

the formation of this model ? 

What relationships exist among these 

factors and components within the context 

of the petrochemical industry? 

2. Related works 

In this study, the research literature consists 

of two parts: empirical and theoretical 

research literature, which we will discuss 

below. 
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Empirical Research Literature: 

Despite the vital role of the price of goods 

and services as an important variable in 

creating competitive advantage in today's 

dynamic, turbulent and competitive 

markets, little research has been conducted 

so far in the field of pricing policies and 

strategies, especially with a strategic 

approach that focuses on both marketing 

and financial aspects. A brief description of 

previous foreign and domestic research is 

shown in Table 1. 

Table 1. Research background  

R
o

w
 

Researcher Research achievements 

1 

Tenants 
and Co-
workers 
(2025) 

In addition, regulatory constraints 
such as trade agreements and 
environmental regulations can 
significantly affect pricing 
decisions in the Iranian 
petrochemical industry. Overall, 
this paper provides a useful 
structural model for analyzing the 
effects of pricing strategies on the 
export of petrochemical products 
in Iran. The findings of this paper 
can help Iranian petrochemical 
companies make strategic pricing 
decisions by considering both 
internal and external factors to 
ensure their long-term success in 
the global market. The research 
variables are export market entry 
constraints, penetration strategy, 
market development strategy, and 
opportunity creation, all of which 
have an impact on product exports. 
Here, the following features are 
described: penetration strategy 
(importance coefficient: 0.95), 
market development strategy 
(importance coefficient: 0.94), 
opportunity creation (importance 
coefficient: 0.9), and export 
market entry restrictions 
(importance coefficient: 0.8). The 
Cronbach's alpha of the two 
questionnaires is 0.817 and 0.814, 
respectively, indicating adequate 
validity . 

2 
Kosasi et 
al. (2024 ) 

This study used partial least 
squares structural equation 
modeling (PLS-SEM) to analyze 
the relationships between 
variables. The findings indicate 
that product quality significantly 
affects customer satisfaction and 
loyalty, highlighting its pivotal 
role in meeting customer 

expectations and strengthening 
long-term relationships. While 
service innovation does not 
directly affect immediate 
satisfaction, it significantly 
enhances customer enduring 
loyalty, indicating its importance 
for long-term engagement. 
Corporate image also plays an 
important role in fostering 
customer enduring loyalty, 
emphasizing the value of 
maintaining a positive reputation. 
The study concludes that customer 
satisfaction mediates the 
relationship between product 
quality and loyalty, emphasizing 
the cyclical nature of these 
constructs. This research fills a 
significant gap in the literature by 
providing a comprehensive model 
that integrates these variables in 
the context of the petrochemical 
industry and provides new insights 
into sustainable customer loyalty 
strategies. 

3 
Najafi et 
al. (2023 ) 

This research focuses on the 
supply chain of petrochemical 
companies. Laboratory studies, 
experts, and visits to petrochemical 
sites were used to identify 
production processes and 
determine indicators. After that, 
they were evaluated with an 
envelope model and coefficients 
related to the identified 
petrochemical supply chain 
structure. The total and component 
efficiency of the studied units in 
petrochemicals was also examined 
from 2016 to 2019 . 

4 
Lee et al. 

(2022 ) 

The first stage proposes several 
price forecasting models with 
comprehensive information, 
including contract price, supply 
rate, demand rate, and upstream 
and downstream information. The 
second stage applies the analytic 
hierarchy process and 
reinforcement learning technique 
to derive an optimal purchasing 
decision policy and reduce the total 
procurement cost. An empirical 
study is conducted to validate the 
proposed framework, and the 
results show that the price 
forecasting accuracy and the raw 
material procurement cost are 
improved.  

5 
Carvalho 

(2016 ) 

If the output of one sector is used 
as an input in the production of 
other sectors, even assuming 
perfect price flexibility in a sector, 
macro shocks can still have a 
delayed effect on retail prices due 
to interactions between sectors. In 
contrast, in the market for primary 
inputs at the sector level, the 
response to sector-specific shocks 
occurs much more quickly . 

6 
Daniel and 

Titman 
(2015 ) 

In studies related to the anomalies 
related to the size and book-to-
market ratio of capital asset 
pricing, they showed that the tests 
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used were unable to examine the 
specific characteristics of the 
company, because the basis for 
using these tests was the 
classification of companies in a 
portfolio with similar 
characteristics. On this basis, they 
presented tests appropriate to the 
portfolio-based approach to 
pricing . 

7 
Pizzini 
(2014 

The relationship between the 
performance of the costing system, 
managers' beliefs about the 
relevance and usefulness of cost 
information, and actual financial 
performance was examined, and 
the usefulness of cost information 
was determined by four 
characteristics: the level of detail 
provided, the ability to provide 
details of cost behavior, the 
frequency of information 
collected, and the reporting of 
deviations. Therefore, Managers' 
evaluation of the usefulness of cost 
information is positively related to 
the extent to which cost 
information is provided in detail, 
better classification of costs based 
on behavior, and continuous 
reporting of cost information.  

8 
Passpit 

(2013 ) 

In a study on small and medium-
sized industrial companies in 
Indonesia, the researchers 
examined the internal and external 
environment and analyzed them to 
present their marketing and 
development strategies. Based on 
the results obtained, these 
companies should use product 
development and market 
penetration strategies according to 
the industries in which they 
operate . 

9 
Javadpour 

(2019 ) 

The activity-based costing model 
has a long-term perspective, and 
since it is possible to change the 
factory capacity in the long term, 
the range of variable costs 
becomes wider. Therefore, in this 
model, all production costs, 
including direct material costs, 
direct labor, and factory overhead, 
as well as selling, administrative, 
and general expenses, are 
classified under the variable cost 
heading . 

10 
Master 

(2018 

Activity-based costing with a 
fuzzy approach, by considering 
uncertainty in cost parameters, 
provides a more accurate estimate 
of the cost of activities under 
conditions of uncertainty and 
allows costs to be calculated more 
accurately. 

11 
Pak 

Meram 
(2014 ) 

Establishing and implementing an 
"Activity-Based Management and 
Costing" system not only improves 
the accuracy of product cost 
calculations (through the use of 
activity-based accounting) but also 
paves the way for continuous 
improvement of activities and 
processes, which is the key to 

successfully controlling 
companies' operations in today's 
fast-paced environment . 

 

Theoretical literature of the research: 

Price is used literally as a measurement, 

evaluation, and criterion. In the market, 

price is defined as the exchange value of 

goods and services in the form of a unit of 

currency. Accordingly, pricing means 

determining the price, which is a repetitive 

and continuous activity. This continuity is 

due to environmental changes and the 

instability of market conditions (Taybnia, 

2009). 

Armstrong (2003) considers price to be the 

amount of benefit that the customer pays for 

the benefits obtained from having or using 

the product. Price reflects the seller and 

customer's perception of the value of the 

product (Chib, 2009). Price is the most 

flexible element of marketing strategy, 

while pricing decisions can be implemented 

relatively faster than other elements of 

marketing strategy. However, among the 

difficult activities in the field of product 

commercialization are evaluation and 

pricing. 

The prices of goods and services in 

different markets are determined based on 

price theory. However, these prices 

determined in all markets are not 

necessarily prices that are economically 

efficient, or in other words, provide the 

maximum benefits to society. Hence, 

determining the optimal price or the issue 

of pricing in these markets arises. Pricing 

means determining the price 

For a product or service (Kotler, 2008). 

Pricing is an activity that must be repeated 
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and is a continuous and ongoing process. 

This continuity is due to environmental 

changes and the instability of market 

conditions, which creates the need to 

modify and adjust the price (Shafei, 2014 .) 

Pricing is one of the most important 

elements of the marketing mix, because it is 

the only element of the marketing mix that 

creates cash flow for the organization, 

while the other 3 elements of the marketing 

mix are the variable costs of the 

organization; in other words, product (costs 

are spent on designing and producing 

products); place (costs are spent on 

distributing products) and promotion (costs 

are spent on advertising products) and only 

price should support the other elements of 

the marketing mix. Therefore, the 

conceptual model of the present study is 

drawn below . 

 

 
Figure 1. The conceptual model of the 

present study 

 

3. Pricing Perspectives 

Although pricing decisions are usually a 

marketing decision, making the right 

decision also requires understanding the 

customer and society’s understanding of 

price. In some ways, pricing is the most 

important decision a business makes. For 

example, just as pricing too low can lead to 

lost revenue and even job losses, pricing too 

high can lead to poor customer response 

and, surprisingly, job losses due to lack of 

customers. Therefore, understanding the 

perspectives of other stakeholders in the 

organization’s product pricing is essential. 

The price category can be of great help to 

decision makers in the process of designing 

and implementing a pricing program 

(Cooper, 1991). 

 

Table 2: Different perspectives on 

product pricing 

R
o

w
 

Opinion Description 

1 Customers 

regarding 

pricing 

The customer seeks to satisfy a 

need or set of needs by purchasing 

a specific product or set of 

products. As a result, the customer 

uses various criteria to determine 

how much he should pay for these 

needs and how much he should 

pay for them . 

2 Society 

towards 

pricing 

From this perspective, the reaction 

of individuals in society to the 

category of price and its changes 

follows the following two 

methods: 1) Rational man: the 

results resulting from price 

manipulation are predictable; 2) 

Irrational man: which is based on 

the assumption that sometimes 

human reactions to price changes 

are unpredictable . 

3 The 

Rational 

Man's 

View of 

Pricing 

 The consumer is a rational 

decision maker and is quite 

professional. Therefore, if the 

price of a particular product 

increases and the customer is 

aware of all the relevant 

information, the demand for that 

product will decrease and vice 

versa. 

4 The 

irrational 

man's 

(laws of 

freedom) 

view of 

pricing 

The economic assumptions 

underlying the rational man model 

are valid, and increasing prices 

will reduce customers. There are 

many cases where people buy 

more when prices go up. So when 

prices go down, people become 

suspicious of prices and their 

assumptions and buy less. 
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5 Marketers 

on pricing 

It represents marketers' assessment 

of the value that a customer sees in 

a product or service and is willing 

to pay for it. Therefore, the 

continuous introduction of new 

products and competitors' 

strategies are effective in pricing 

products. 

Source: Gholami and Hakak (2019 

 

Common approaches and strategies in 

product pricing: 

One of the major problems in the pricing 

literature is the identification of common 

pricing approaches. In this regard, many 

inconsistencies are evident. The three 

common and dominant approaches that 

companies take in determining product 

prices are: 

 

1) Cost-based approach: In this approach, 

the price of goods and services is 

determined based on the total cost plus a 

reasonable profit margin (Qazizadeh, 

2010). The disadvantages of this method 

include not considering supply and 

demand; not paying attention to the 

sensitivity of customers to price; difficulty 

in separating fixed and variable costs 

allocated to multiple products; and not 

considering the unique characteristics of the 

product and sales conditions in pricing 

decisions. (Shahbazi, 2015). 

2) Customer-based approach (market 

demand): In this approach, the price is 

determined based on the reaction of 

customers to the price. This means that the 

price is determined based on the amount of 

goods or services used and the amount of 

customers gained or lost. In this approach, 

the price level is determined according to 

the tastes and preferences of the customer, 

and since customers are also outside the 

company, like competitors, the focus of this 

approach is outside the organization. 

(Lawrence, 1999). 

3) Competition-based approach: In this 

approach, the price is determined to achieve 

the competitive situation of the market and 

the determining factor is the situation of 

competitors or the market. Accordingly, 

pricing is mainly based on the prices that 

competitors have set and not on the basis of 

costs and customers. The advantages of this 

approach include things such as simplicity 

and speed, and the possibility of preventing 

price wars (Lee, 2001). 

 

Table 3: Types of product pricing 

approaches and strategies 

Approach Pricing 

strategy 

Description 

C
o

st-b
ased

 ap
p

ro
ach

 

Based on 

the cost-

plus 

method 

In this strategy, a 

standard figure is added 

to the cost price of the 

product as a fixed profit . 

Based on 

the 

experience 

curve 

In this strategy, since it 

is predicted that costs 

will decrease in the 

future, the current price 

is based on future costs, 

which are lower than 

current costs. 

Investment 

rate of 

return 

This strategy determines 

the price levels 

necessary to achieve the 

desired profit . 

C
u

sto
m

er-cen
tric ap

p
ro

ach
 

Prestige 

(personal) 

It is a long-term strategy 

that aims to use price as 

part of the overall 

product image . 

In general, getting a 

specific price for a 

product or service 

depends largely on the 

company's consumer 

and competitor strategy. 

That is, pricing takes 

into account customer 

preferences, a 

company's brand 

positioning, as well as 

current and expected 

competitor behavior, 

and has even been called 

a sufficient statistic for 

decision-making. In 

addition, and in general, 

revenue management is 

more likely to focus on 
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the lower end of the 

demand curve because it 

allows for greater 

profits . 

Infiltrator First, the product price 

is set unrealistically low 

to capture a larger 

market share. Then, 

after capturing an 

acceptable market share, 

the product price is 

slowly increased. 

Expensive 

(non-

invasive) 

When a new product is 

launched, this pricing 

method sets a high and 

substantial price to 

reflect the product's 

innovation or 

uniqueness. 

Group Companies consider 

various price ranges, 

and customers go to 

specific ranges and 

purchase the product 

they want, depending on 

their budget . 

Valuable It sets the price 

according to the value it 

has for the customer 

compared to other 

products. 

Collective 

and closed 

at a price lower than the 

sum of their individual 

prices, thus increasing 

sales volume and sales 

of products that are less 

commonly purchased 

under normal 

circumstances .  A 

combination of goods 

and services is sold  

C
o

m
p

etitio
n

-b
ased

 ap
p

ro
ach

 

Positioning This strategy is used to 

position products 

relative to competitors. 

Leader or 

cheap 

product to 

attract 

customers 

In this strategy, 

companies attract 

customers of competing 

companies to their 

products and services by 

significantly lowering 

the price of one or more 

specific, best-selling 

products. 

Follower Pricing is based on 

industry leaders' 

pricing . 

A drop This strategy is used to 

continuously reduce 

prices with the aim of 

reaching successive 

layers of demand . 

Source: (Gholami and Hakak, 2019) 

 

3.1. Customer-centric pricing 

Changes in the internal and external 

conditions of the functioning of economic 

enterprises and organizations, and the 

impact of factors such as the intensification 

of competition, the implementation of 

activity management, and the criticality of 

responding to customer needs through the 

appropriate combination of quality and 

expected profits have radically transformed 

the responsibility and role of costing 

systems (Kaufman, 2013). 

A customer-centric approach will combat 

the lack of interaction in the retail 

electricity market by assessing consumer 

needs, applying behavioral psychology 

principles, and encouraging optimal market 

participation. The ideal scenario for 

customer-centric pricing would be for 

energy customers to actively seek the best 

energy deals from a carbon and economic 

perspective and to fully commit to dynamic 

pricing arrangements. 

An improved standard of customer 

interaction can be achieved by using 

innovative methods of marketing 

petrochemical products. Retail product 

markets facilitate the efficient exchange of 

petroleum and petroleum products. As a 

result, over the past decade, most energy 

and petrochemical product providers have 

preferred to offer both products to 

consumers, usually through dual tariffs at a 

discount. In addition, petrochemical retail 

companies have diversified their products 

by “bundling” with other companies 

(Furszyfer Del Rio et al., 2020). 

The aim of creating a fuzzy activity-based 

pricing (FABC) system is to develop an 

expert evaluation methodology based on 
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fuzzy sets because it is able to combine 

knowledge related to inherently ambiguous 

and inaccurate information with a pricing 

system based on the approach and type of 

activity. In fact, a fuzzy activity-based 

costing and pricing system allows the user 

of the system to be able to gain knowledge 

about the existing ambiguities and 

uncertainties. 

 

Integrate the resulting knowledge with the 

production and decision-making process. 

Therefore, this system is suitable for 

companies that: firstly: operate in unstable 

environments; secondly: do not have 

correct and sufficient costing information; 

thirdly: are not confident in the accuracy of 

their cost estimates (Yeganeh et al., 2012). 

In such circumstances, using a fuzzy 

activity-based costing (FABC) system has 

potential advantages such as: a) providing 

additional information to the system user in 

making decisions about production costs; b) 

empowering the system user by providing 

information related to errors and 

ambiguities inherent in the system; c) 

performing sensitivity analysis of the 

activity-based costing system by creating 

an appropriate state (Gholami and Hakak, 

2019). Similarly, Hinterhuber and Liozu [2] 

defined four pricing strategies depending 

on customer value as well as competitor 

prices: 

 

a) low price/high value, b) low price 

(discounts); c) high price and low value 

(SKF); and finally, d) premium prices and 

high value (luxury). Researchers have 

examined that “premium pricing is a 

pricing strategies that result in prices that 

are both high relative to competitors’ prices 

and high relative to customer value” 

(Hinterhuber and Liozu [2]. Kumcu and 

McClure [3] added that, contrary to the 

classical law of demand, prestige goods 

have a “reverse demand” as fine jewelry 

and luxury cars (Hawkins [4]). In the same 

context, Vigneron and Johnson [5] 

examined the relationship between 

exclusivity, price, and perceived prestige 

value. As a result, researchers identified 

four different customer groups that differ in 

their demands and perceptions of prestige. 

 

 

3.2. Research questions and hypotheses 

Given that the main parts of the theoretical 

research method arise from the collected 

data, therefore, in order to achieve a pricing 

model for industrial products with a fuzzy 

activity-based costing approach and a 

conceptual research model in the qualitative 

part of the research, the researcher must 

answer the following questions: 

Research questions: 

The main question of the above research is: 

1. What is the pricing model for 

petrochemical products with a customer-

oriented approach based on fuzzy Delphi? 

The sub-questions of this research are: 

Causal Factor Coding 

1-1. What are the causal factors affecting 

the central phenomenon of the 

petrochemical product pricing model with 

a customer-centered pricing approach 

based on the fuzzy Delphi? 

Contextual Factor Coding 

1-2. What are the contextual factors 

affecting the strategies of the 

petrochemical product pricing model with 
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a customer-centered approach based on the 

fuzzy activity? 

Intervening Factor Coding 

1-3. What are the intervening factors 

affecting the strategies of the pricing 

model for petrochemical products with a 

customer-centered approach based on the 

fuzzy Delphi? 

Coding of strategic factors 

1-4. What are the strategies for pricing 

petrochemical products with a customer-

centered approach based on the fuzzy 

Delphi? 

Coding of consequential factors 

1-5. What are the consequences of 

implementing the pricing model for 

petrochemical products with a customer-

centered approach based on the fuzzy 

Delphi? 

4. Research Methodology  

The worldview of the present study is based 

on the school of pragmatism or originality 

of action, which is often seen in mixed 

research. This perspective supports the 

purposeful use of methodological pluralism 

and is not committed to a prescribed 

framework or a single approach to 

understanding reality (Cresswell, 2009). 

The research method considered for this 

study is the mixed method. The mixed 

methodology used in the present study is of 

the sequential-exploratory type. 

 

  Figure 2. Exploratory research design in a 

mixed approach (Creswell and Plano-

Clark, 2007) 

As stated, the method considered for 

conducting the present study is a mixed 

method. The first phase of this research is 

based on a qualitative method and a data-

based research strategy. Grounded theory is 

an inductive and exploratory research 

method that allows researchers in various 

subject areas to develop their own theory 

instead of relying on existing and 

predefined theories (Strauss and Corbin, 

2011). The design used in this study is 

based on the systematic design developed 

by Strauss and Corbin. This design is based 

on the use of three-stage open, axial, and 

selective coding. 

 

Figure 3: Stages of the systematic design 

of Strauss and Corbin's data-based theory 

(Saghfi, 2017). 

 

The second phase of this research is based 

on a quantitative method and seeks to test 

the theory and explain the relationships 

between phenomena in the proposed 

research model.  

 

4.1. Statistical population of the research 

The statistical population of the qualitative 

part of this research consists of managers, 

vice presidents, senior experts in the 

petrochemical industry, and academic 

experts (interviewees). 

 

 

Table 4. Profile of participants in 

interviews in the qualitative part of the 

research 
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Number of 

interviews 

Expert Composition 

(Industry 

Communication 

Method ) 

Education Average 

activity 

history 

 

15 Person 

academic members of 

the university 

PhD 17years 

executive directors 
and board members of 

petrochemical 

companies 

Master's 
degree - 

PhD 

15 years 

activists and experts 
from the 

petrochemical 
industry 

Master's 
degree - 

PhD 

22years 

 

The statistical population of the quantitative 

part of this study consists of all personnel at 

the undergraduate level, department 

managers, division managers, unit heads, 

and senior managers of the petrochemical 

company in Tehran. 

Data collection tools:    

In this research, the library study method, 

including the use of books, articles, and the 

World Wide Web to collect information on 

the theoretical foundations of research and 

literature related to the research topic, as 

well as field methods including 

questionnaires, interviews, and observation 

to provide information for qualitative and 

quantitative data analysis, has been used. 

Accordingly, in order to collect data in the 

qualitative part of the research, the in-depth 

and semi-structured interview technique 

was used, and since the interview method 

was in-depth and semi-structured, an 

attempt was made to collect and extract 

existing facts by asking questions about 

events related to the research. In the 

quantitative part of the research, a 

researcher-made questionnaire was also 

used to collect data in the field. 

 

5. Data Analysis 

In the described Fuzzy Delphi process, 

while the core methodology of iterative 

feedback and fuzzy aggregation is 

outlined, the specific criteria for expert 

selection and the stopping rule for Delphi 

rounds require explicit articulation for 

methodological rigor. Expert selection 

should be based on demonstrable expertise 

and experience relevant to the research 

topic, potentially involving criteria such as 

years of practice, academic credentials, 

previous publications, or demonstrated 

involvement in the specific industry or 

problem domain. The stopping rule, 

conversely, dictates when the process has 

reached a sufficient level of consensus or 

stability. Common stopping criteria 

include achieving a predefined level of 

consensus among experts (e.g., a specific 

degree of agreement on fuzzy ratings or a 

low standard deviation in crisp values after 

defuzzification), reaching a maximum 

number of predetermined rounds, or 

observing minimal changes in expert 

responses between consecutive rounds, 

indicating that further iterations are 

unlikely to yield significant shifts in the 

collective opinion. Clearly defining these 

aspects ensures the transparency, 

replicability, and validity of the Fuzzy 

Delphi study 

To the six dimensions of the "causal 

conditions" cycle, at the end of the first 

Delphi round and based on the experts' 

opinions, two more dimensions were added, 

namely "product needs assessment" and 

"timeliness of needs", which became eight 

dimensions. After conducting the Delphi 

qualitative technique round, it had seven 

dimensions, namely: Product needs 

assessment, Compliance with the external 

sample, Product physical structure, 

Authority, Product branding orientation,  

Product efficiency,  Product appearance, 

Type of packaging, and Timeliness of 

needs. 

To the seven dimensions of the "Contextual 

Conditions" cycle, at the end of the first 

Delphi round and based on the experts' 

opinions, three dimensions were added, 

namely "Customer loyalty to the product", 

"Power of creativity in product packaging", 

and "Mobility and market fluctuations", 

which became ten dimensions. Therefore, 

finally, the "Contextual Conditions" cycle, 

after carrying out the qualitative Delphi 

technique, has ten dimensions, namely: 

Supply chain,  Market strategy,  Market 

price fluctuations,  Inflation rate,  
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Transportation costs,  Labor costs in 

chemical product production,  Raw material 

costs,  Marketing and advertising costs,  

Customer loyalty to products, and power of 

creativity in packaging.   

At the end of the first Delphi round and 

based on the experts’ opinions, two 

dimensions were added to the six 

dimensions of the cycle of intervening 

conditions, namely “price inflation rate” 

and “market intermediaries”, which became 

eight dimensions. After conducting the 

qualitative Delphi technique, there are eight 

dimensions, namely:  Advancement of 

production technology, Multiple 

management in pricing, Unbalanced market 

policy, Carbon tax, Continuous 

competitiveness of petrochemical products, 

and Uncontrolled import of similar 

products. 

 

To the three dimensions of the "Strategies" 

cycle, at the end of the first Delphi round 

and based on the experts' opinions, a 

dimension was added, namely "Technical 

knowledge costs of new product 

production", which became 4 dimensions. 

Therefore, in the end, the "Strategies" 

cycle, after carrying out the qualitative 

Delphi technique, has four dimensions, 

namely: Technical knowledge costs of new 

products, Supply and demand strategy, 

Strategy for production of widely used 

products, and Future prices in the stock 

market.  

To the four dimensions of the "Factors and 

Consequences" cycle, at the end of round 

one of Delphi, and based on the experts' 

opinion, a dimension called "Inflation 

Rate" was added, which became 5 

dimensions. Therefore, in the end, the 

"Consequences" cycle, after performing the 

qualitative Delphi technique, has 5 

dimensions: Market control, Elimination of 

intermediaries, Production of low-quality 

products, Customer relationship 

management. 

Results of the Fuzzy Delphi Method for 

the Core Categories:  

This research considers 5 main cycles: 

causal conditions, background conditions, 

intervening conditions, strategies and 

outcome factors as the main and effective 

dimensions on the pricing management of 

petrochemical products and conducts this 

study as a case study. Each of these 

dimensions has indicators that in this 

research, the goal is to investigate and 

discover the degree of importance of the 

indicators determined for each dimension.  

First round - Converting verbal values into 

real numbers: 

The initial research questionnaire was 

prepared verbally based on the Delphi 

method, with a seven-point Likert scale, 

taking into account the indicators of each 

dimension, and was provided to experts (15 

people). Therefore, in the first round, we 

extracted the verbal expressions of the 

questionnaires as numbers. This can be 

done in two ways: extract them directly 

from the verbal form into fuzzy numbers, or 

first convert them numerically from the 

verbal form (according to the Likert scale) 

and then convert the real and correct 

numbers into fuzzy numbers. In this study, 

the second method was used to obtain the 

usual average of the experts' opinions. 

Some indicators may be very unimportant 

in the opinion of experts, so we can identify, 

separate, and even eliminate the 

unimportant and very unimportant 

indicators by having the simple Delphi 

numerical average from the first round, so 

that we do not encounter an increase in 

ineffective data in the following steps. 

 

First round - Converting real numbers to 

triangular fuzzy/physical cycle: 

In this stage, according to Table 5, all the 

numbers in the first round tables will be 

converted into fuzzy sets. It is worth noting 

that in this stage, the revised expert tables 

(to which new indicators have been added) 

are used. In the following, each of the real 

numbers in the tables corresponding to 
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Table 5 will be converted into triangular 

fuzzy numbers. 

Table 5 - Triangular fuzzy numbers 

corresponding to verbal variables 

 Corresponding 

real numbers 

Triangular fuzzy 

number (1,m,u ) 

Too much 7 (1 ,1 ,9/0 ) 

Too much 6 (1 ,0.9 ,0.75 ) 

Verbal 

variables 

5 (0.9 ,0.75 ,0.5 ) 

Medium 4 (0.75 ,0.5 ,0.3 ) 

Low to 

medium 

3 (0.5 ,0.3 ,0.1 ) 

Low 2 (0/3 ,0/1 ,0 ) 

Very little 1 (1/0 ,0 ,0 ) 

(Habibi et al., 2015) 

First round - Fuzzy mean calculation and 

defuzzification: 

Next, the fuzzy mean, which includes the 

mean of the lower bounds, the mean of the 

upper bounds, and the mean of the probable 

values, is calculated from equation (1). 

Then, the defuzzification operation is 

performed using the center mean method 

(equation 2). 

𝐹𝐴𝑉𝐸 =
∑ 𝑙

𝑛
,
∑ 𝑚

𝑛
,
∑ 𝑢

𝑛
 

Relationship (1) 

𝑖𝑓 𝐹̃ = (𝐿, 𝑀, 𝑈)    𝑇ℎ𝑒𝑛   𝐹 =
𝐿 + 𝑀 + 𝑈

3
 

Relationship (2) 

If we use fuzzy methods to perform 

calculations, the defuzzified value is 

obtained between zero and one. Normally, 

we consider the middle limit (i.e., 0.5) as a 

criterion for calculating the threshold 

intensity. However, since the fuzzy 

technique must be a little stricter, we used 

the value (0.7) as a decision criterion. As 

can be seen in Table 4-14, the physical 

index (6) is more than the permissible 

threshold intensity of this study and has 

been eliminated in the first round.  

Significance Filtering: A threshold is used 

to filter out factors or conditions that have a 

below-average or negligible impact. By 

setting a threshold (e.g., 0.7), you are 

essentially defining a minimum level of 

importance. Factors whose defuzzified 

values exceed this threshold are considered 

significant and warrant further attention, 

while those below it are deemed less critical 

in the specific context of the study.  

  Focusing Resources and Attention: In 

practical decision-making, resources (time, 

money, effort) are often limited. A 

threshold helps in prioritizing where to 

focus these resources. For example, if you 

have multiple factors influencing pricing, a 

threshold allows you to concentrate on the 

factors that have the most substantial 

calculated impact.  

  In qualitative research, triangulation, 

also known as credibility checking, is a 

vital methodological approach employed to 

enhance the trustworthiness and rigor of 

findings. It involves using multiple data 

sources, methods, investigators, or theories 

to examine the same phenomenon. By 

cross-validating data obtained through 

different lenses, researchers can mitigate 

the potential biases inherent in any single 

method or perspective. For instance, data 

triangulation might involve collecting 

information from interviews, observations, 

and documents; methodological 

triangulation could compare findings from 

a qualitative study with quantitative data; 

investigator triangulation involves 

multiple researchers analyzing the same 

data set; and theoretical triangulation 
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applies different theoretical frameworks to 

interpret the findings. The convergence of 

evidence across these diverse sources 

strengthens the validity of the conclusions, 

providing a more comprehensive and robust 

understanding of the research problem. 

Table 9 - Fuzzy and Defuzzified Mean 

Table - Causal Condition Cycle 

Indicators Average 
Defuzzi

fication 

Matching with a 

foreign product 

0.

2

1 

0.

2

7 

0.

4

2 

0.73 

Matching with a 

foreign sample 

0.

3

2 

0.

4

3 

0.

4

8 

0.94 

Physical and form 

structure of the 

product 

0.

2

6 

0.

4

2 

0.

5

8 

0.98 

Authoritarianism of 

product branding 

0.

2

6 

0.

3

5 

0.

4

9 

0.87 

Product efficiency 

0.

3

2 

0.

4

3 

0.

4

8 

0.94 

The product's 

elegance 

0.

2

8 

0.

4

5 

0.

6

2 

1.05 

Packaging type 

0.

3

0 

0.

3

9 

0.

5

3 

0.96 

Timeliness of needs 

0.

2

6 

0.

4

2 

0.

5

9 

0.98 

 

 

4-2-4- First round - Converting real 

numbers to triangular fuzzy numbers / 

Background conditions 

 

The results derived from the fuzzy and 

defuzzied means analysis within the causal 

condition cycle reveal that indicators 

related to the physical and functional 

characteristics of the product play the most 

significant role in explaining the model’s 

causal conditions. Notably, “Product 

Elegance” emerged as the most crucial 

factor, exhibiting the highest defuzzied 

value (1.05), underscoring experts’ 

emphasis on the aesthetic quality and 

design precision of the product in 

establishing competitive advantage. 

Following closely, “Physical Structure and 

Form of the Product” and “Timeliness of 

Needs” (both at 0.98) were ranked next, 

indicating the simultaneous importance of 

manufacturing quality and temporal 

alignment with market demands. 

Furthermore, “Packaging Type” (0.96) and 

“Product Efficiency” (0.94) are identified 

as other influential factors, highlighting 

their significant role in enhancing product 

desirability and market positioning. 

Conversely, “Brand Authority” (0.87) and 

“Matching with Foreign Sample” (0.73) 

registered the lowest defuzzied values. 

This suggests that within the context of 

industrial products, functional and 

technical attributes are more paramount 

than branding considerations or mere 

similarity to foreign counterparts. Overall, 

the findings corroborate that in the causal 

condition cycle of the proposed model, 

competitive advantage is primarily 

founded upon manufacturing quality, 

engineering design, and product efficiency. 
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Table 13 - Fuzzy and defuzzied average 

table of background conditions 

Indicators Average 

Defuz

zificat

ion 

Customer loyalty to products 

(discounts and purchase 

incentives) 1 

0.

2

7 

0.

5

3 

0.

5

0 

0.97 

The power of creativity in 

packaging 

0.

2

7 

0.

3

4 

0.

5

0 

0.77 

Market volatility mobility 

0.

2

7 

0.

5

0 

0.

6

3 

0.98 

Supply chain 

0.

2

5 

0.

3

5 

0.

5

0 

0.77 

Target market strategy 

0.

3

1 

0.

4

7 

0.

6

4 

0.99 

Inflation rate 

0.

3

0 

0.

4

0 

0.

5

2 

0.87 

Transportation cost 

0.

2

7 

0.

3

4 

0.

5

0 

0.77 

The cost of difficulty in 

producing chemical products 

0.

2

1 

0.

5

3 

0.

5

0 

0.91 

Raw material costs 

0.

2

4 

0.

5

3 

0.

6

0 

0.97 

Marketing cost 

0.

2

2 

0.

3

3 

0.

4

8 

0.71 

 

  Raw Material Costs (0.97) emerge as a 

crucial economic factor, suggesting that 

managing the expense of inputs is vital for 

the business’s success.  

  The Cost of Difficulty in Producing 

Chemical Products (0.91) and the 

Inflation Rate (0.87) represent significant 

economic and operational challenges that 

need careful consideration.  

  Conditions such as The Power of 

Creativity in Packaging (0.77), Supply 

Chain (0.77), and Transportation Cost 

(0.77) have a moderate level of impact.  

  Marketing Cost (0.71) shows the least 

influence among the analyzed background 

conditions, suggesting that while 

important, it may be less critical compared 

to strategic, market, cost, and loyalty 

factors in this specific context. 

 

Table 17 - Fuzzy and Defuzzied Mean 

Table - Mental Cycle 

Indicators Average 
Defuzzi

fication 

The cost of timely 

technological advancement 

0.

2

4 

0.

3

9 

0.

5

6 

0.82 

Multiple management in 

controlling supply and 

demand 

0.

2

8 

0.

3

5 

0.

4

5 

0.78 

Unbalanced market policy 

0.

3

7 

0.

4

7 

0.

6

0 

1.04 

Global price of carbon tax 

0.

2

3 

0.

3

7 

0.

5

5 

0.79 

Continuous competitiveness 

0.

2

7 

0.

4

0 

0.

4

5 

0.82 

Uncontrolled import of 

similar products 

0.

2

7 

0.

5

1 

0.

5

4 

0.96 

Sanctions and inflation rates 

0.

1

9 

0.

3

2 

0.

4

8 

0.81 

Market intermediaries 

0.

1

7 

0.

3

1 

0.

4

9 

0.75 

  Unbalanced Market Policy emerges 

as the most impactful intervening 

condition, with the highest defuzzied 

average of 1.04, suggesting that market 
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policy imbalances pose a significant 

challenge or opportunity.  

  Uncontrolled Import of Similar 

Products (0.96) is another critical factor, 

indicating that the influx of competing 

products significantly influences the 

market environment.  

  Conditions such as The Cost of Timely 

Technological Advancement (0.82), 

Continuous Competitiveness (0.82), and 

Sanctions and Inflation Rates (0.81) hold 

moderate to high significance, pointing to 

the importance of technological 

adaptation, sustained competitive efforts, 

and navigating economic pressures.  

  Global Price of Carbon Tax (0.79) and 

Multiple Management in Controlling 

Supply and Demand (0.78) have a 

moderate influence, suggesting that global 

environmental policies and supply-demand 

management strategies are relevant but 

perhaps less immediately critical than the 

aforementioned factors.Table 21- Fuzzy 

and Defuzzification Mean Table - Intuitive 

(Smell) 

Indicators Average 

Defuzz

ificatio

n 

Forecasting the costs of 

technical knowledge for new 

products 

0.

3

4 

0.

4

2 

0.

5

6 0.94 

Market launch strategy 

0.

3

5 

0.

5

1 

0.

6

7 1.08 

Production strategy for 

widely used products 

0.

2

0 

0.

3

5 

0.

5

6 0.74 

Future prices in the world 

market 4 

0.

2

4 

0.

4

0 

0.

5

8 0.83 

6. Conclusion and suggestions 

The present study aimed to develop a 

strategic pricing model for industrial 

products using the FABC (Activity‑Based 

Costing with a strategic focus) approach, 

with the steel industry—specifically 

Khuzestan Steel Company—as the focal 

case. The findings revealed that pricing 

decisions in large industrial sectors are 

shaped not merely by cost structures but by 

an integrated system of causal, contextual, 

and intervening conditions, including 

supply chain capabilities, distribution 

management practices, internal 

organizational structures, target‑market 

policies, and national political‑economic 

dynamics. 

. The results of the analysis of data 

extracted from the theoretical study and in-

depth interviews with university professors 

and steel industry experts in the field of 

marketing and sales of products were 

collected based on the data-driven theory 

and were coded in three stages, and the 

conceptual model of the research was 

presented as follows: 

This research offers several distinct 

contributions to the theoretical literature on 

industrial pricing: 

It introduces a comprehensive 

conceptual framework that expands 

pricing research beyond conventional 

cost-based or competition-based 

perspectives by incorporating strategic, 

organizational, and 

macro-environmental dimensions. 

The study identifies and integrates 

supply chain capability and 

customer-oriented distribution 

management as causal conditions that 

shape pricing mechanisms — a linkage 
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that has been underexplored in prior 

industrial pricing literature. 

By embedding global determinants 

(exchange rates, international 

petrochemical and steel prices, carbon 

taxation, and global oil price 

fluctuations) into a firm-level pricing 

model, the research connects domestic 

pricing strategies to international 

market forces, thus bridging a notable 

gap in existing theoretical models. 

The application of the FABC approach 

within the conceptual framework 

provides a theoretically grounded 

method for identifying 

non-value-adding activities, refining 

cost structures, and enhancing the 

accuracy of product-level cost 

estimation. 

Collectively, these contributions 

advance pricing theory from a 

predominantly financial–operational 

domain to a more strategic–systemic 

perspective, offering a foundation for 

future scholarly development in 

industrial marketing, strategic pricing, 

and managerial accounting. 

- Strategies: Based on the results of 

qualitative data analysis, two categories of 

cost calculation with a customer-centric 

pricing approach and global factors related 

to the petrochemical industry are two key 

strategies for accurately calculating the cost 

of goods and at the same time, considering 

the specific characteristics of petrochemical 

products (taking into account the effects of 

global petrochemical prices, exchange 

rates, carbon taxes, global prices of oil and 

its products, etc.), considering global 

factors in determining the price of products 

in the market will balance the price offered 

for products in the market. 

- Results: According to the conceptual 

model presented from the qualitative data 

analysis of the research, the implementation 

of the petrochemical product pricing model 

increases productivity and increases 

competitiveness, because the approach to 

calculating the cost of industrial products 

with a modern approach (FABC), in 

addition to accurately calculating the cost 

associated with each of the activities carried 

out in the production of products, by 

identifying and eliminating redundant 

activities and defining standards and 

criteria for those inefficient activities that 

cannot be eliminated, provides 

opportunities for increasing productivity 

for the company. On the other hand, 

considering the accurate allocation of costs 

in calculating the cost of products, it is 

possible for sales and marketing managers 

to have greater flexibility in negotiating and 

presenting prices to their customers, 

considering market conditions, supply and 

demand levels, and customer conditions. 

Also, according to the findings of the 

second part of the research (qualitative 

part), which was conducted to fit and ensure 

the accuracy of the proposed model, the 

accuracy of the research hypotheses was 

evaluated and tested using the structural 

equation model. The results confirm the fit 

of the theoretical model of the research. 

  Reduce direct governmental control 

over price determination in the 

petrochemical and steel sectors to 

encourage competitive price discovery 

through market mechanisms.  

  Strengthen commodity-exchange 

frameworks for transparent price 
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formation based on real supply and 

demand.  

  Support vertical integration and 

investment in the value chain, enabling 

domestic firms to capture higher 

value-added segments instead of relying on 

raw-material exports.  

  Design tariff and taxation policies (e.g., 

carbon and energy taxes) that incentivize 

efficiency while preserving the 

international price competitiveness of 

domestic producers. 

The study provides several actionable 

insights for practitioners in heavy 

industries—particularly steel, 

petrochemical, and similar sectors: 

Implementing the FABC-based pricing 

model improves cost transparency, 

supports the elimination of redundant 

activities, and enhances overall 

operational productivity. 

More accurate cost allocation 

strengthens pricing flexibility for 

sales and marketing managers, 

enabling them to adjust prices in 

alignment with market demand, buyer 

characteristics, and competitive 

conditions. 

At the policy level, the findings 

highlight the necessity of reducing 

government intervention in pricing, 

expanding commodity exchange 

mechanisms for price discovery, and 

promoting investment along the value 

chain to enhance market efficiency. 

Considering global economic factors in 

domestic pricing decisions can help 

firms achieve a more balanced and 

competitive price structure, improving 

both profitability and market 

positioning in local and international 

markets. 

Practical suggestions: 

At this stage, based on the results of testing 

the research hypotheses in the quantitative 

stage (model validation), the following 

suggestions are presented based on 

confirming the hypotheses: 

- Taking into account global factors 

affecting the price of petrochemical 

products (such as economic conditions 

related to the petrochemical industry at the 

international level); 

- Policy-making for the supply of all 

petrochemical value chain products on the 

commodity exchange; 

- Price discovery based on supply and 

demand mechanisms; 

- Reducing government ownership in the 

pricing of petrochemical products; 

- Investing in the value chain; 

- Imposing tariffs on raw materials and 

supporting the export of their products. 
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