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Abstract

In today's world, one of the most important factors of the country's economic
development is improving the productivity of manufacturing industries. ldentifying
factors affecting the productivity of manufacturing industries and prioritizing them is
effective in promoting productivity and can promise to achieve organizational and
national productivity. The purpose of this research is to identify the effective factors in
improving the productivity of manufacturing industries. The present research method is
descriptive-survey and the data collection instrument is a questionnaire. In the first step,
based on the review of the related literature, using a comparative method, and askin
expert opinions, potential factors affecting the productivity of industries were identifie
and analyzed. Then, the factors were divided into four main categories and the selected
factors were determined by using a 3uestionnaire and incorporating the expert opinions.
Then, the importance of the selected factors was determined using the Fuzzy SWARA
decision-making method, and the final ranking of the selected industries of the province
was done using the MOORA method. The results showed that the "profit margin”, "ratio
of sales to current assets” and " ratio of exports to sales” factors, respectively, have the
highest importance and among the Eharmaceutical and household appliances industries
of the province that are present in the stock exchange. Caspian tamin company has the
highest productivity with a productivity score of 0.437.
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1.Introduction

An improvement in economic situation is achieved through the
improvement in productivity (i.e., better use of resources to achieve more
outputs). Productivity is known as the concept of efficient and effective
use of inputs and production factors (Heidranjad, 1402). Productivity
growth provides an opportunity for society that leads to an increase in the
welfare of society members (Bakhshali et al.) Also, productivity
improvement occurs when there are systems in place to ensure that all
key performance indicators are monitored to meet all demands. These
indicators refer to quality, efficiency and low cost (Peswa et al., 2022).
The term productivity was first proposed by Francois Kenneth in 1766
(Norouzi et al., 2019). Productivity has different definitions in different
fields and usually all these definitions have the same meaning.
Mathematically, productivity is a ratio of outputs to inputs. Output means
the amount of product used and input means the different or diverse
resources used in production. Productivity is the ratio of output to all
resources used to produce that input, which can be heterogeneous or
homogeneous. These resources include (raw materials, labor, energy,
capital, etc.) (Fattah & Paslaski, 2023).

2. Literature Review

So far, a lot of research has been done regarding the calculation and
comparison of the productivity of different companies and organizations,
however, the presentation of a model for calculating the productivity of
manufacturing industries has a more limited background, some of which
are mentioned below.

In their study, Barsa et al. (2018) estimated the factors affecting
technical efficiency in 418 manufacturing industries in Africa during
2010-2012 using the stochastic frontier analysis (SFA) method. The
results showed that domestic research and development and foreign
technology have negative effects on technical efficiency; nevertheless, a
combination of foreign technology and internal research and
development and foreign technology and human capital development
(HCD) each reinforces each other's effects on technical efficiency.
Eisazadeh and Majidpour (2016) in order to analyze the productivity of
the total factors of production used factors such as technological
progress, technical efficiency changes, allocative efficiency and scale
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effects in manufacturing industries. To this end, the random frontier
model was used during the years 1379-93. The results of the study
indicate that 21 industrial groups had growth in technological progress.
In terms of using technology and technical efficiency, most industries
were weak but they were high in economies. Also, allocation efficiency
has been low in all industries except the recycling group. Amiri and
Hadinejad (2013) evaluated and analyzed productivity indicators in
manufacturing industries using the pyramid technique. In this regard, six
indicators of labor productivity, capital productivity, energy efficiency,
total factor productivity, percentage of net profit margin and per capita
sales were examined in five industries of automotive, steel, mining,
petrochemical and basic metals from 1387 to 1391, and the results
showed more favorable state of productivity indicators in the steel
industry in the years under review while the highest level of productivity
was achieved in  manufacturing industries in general in 1391 and this
value was the lowest in 1389.

3. Methodology

The current research is practical in terms of purpose and descriptive-
survey in terms of data collection since it deals with the identification of
factors affecting the productivity of manufacturing industries in Gilan
province. To carry out the research, the related literature was reviewed in
the first step to identify the dimensions and factors of productivity
measurement. Also, the opinions of academic experts, managers and
related experts in the organization of industry, mining and trade as well
as manufacturing industries were surveyed. In this way, the factors
affecting the productivity of the industry were determined. To choose the
decision-making model, different single and combined methods were
examined in different articles. After the primary factors were identified,
questionnaires were given to research experts and they were asked to rate
these factors using a five-point Likert scale. In order to combine the
opinions, the arithmetic mean of the points was calculated and the order
of the factors is determined. The acceptance limit of the final factors
based on the Friedman test was at least 0.7.

According to Saati (2002), the existence of ten experts in expert-based
decision-making methods is enough. Therefore, in this research, twelve
experts who were selected using the available intelligent method with the
following characteristics were selected:
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a-Experts and managers of the pharmaceutical and home appliance
industries of Gilan province who have at least a master's degree and
10 years of experience in managerial positions in industry.

b-Specialists and managers who are working in the General Department
of Industry, Mining and Trade of Gilan Province with at least a
bachelor's degree and 15 years of management experience in
management and deputy positions.

Moreover, to control the reliability of factor weighting questionnaires
and pairwise comparisons, the point of views of university professors
with doctoral degrees in industrial engineering or industrial management
were used. In order to determine the validity of the questionnaires,
content validity was also used.

4. Result

In the first step, by studying the background, 27 primary factors were
identified and then, using the opinions of university professors, they were
classified into four categories: improvement and increase in sales
revenue, increase in output, optimal use of labor force, and optimal use of
capital. Then the opinions of the experts were obtained based on the
Likert scale and the arithmetic mean of the points was calculated.
According to determining the value of 0.7 as the acceptable limit, 9
factors were selected as the final factors. In the next step, in order to rank
manufacturing industries using the MOORA decision-making method,
the performance of manufacturing industries was collected based on real
data and information from the Kodal system or by visiting the companies
in person. After quantitative calculations by Moora's method, Caspian
Tamin Company got the highest score with a score of 0.437 and Soban
Oncology Company got the lowest score with a score of 0.224. Also,
Pars Shahab companies with a score of 0.418, Soban Daro with a score of
0.335 and Pars Khazar with a score of 0.308 were ranked 2 to 4.

5. Discussion

One of the main goals of economic planning of any country is to
increase economic growth in order to improve the quality of life in
society, which is possible in two ways: increasing productivity and
increasing investment. However, in the current economic recession and
the impossibility of large-scale investment in various sectors, the

oY)



Ol g (lorlo (ol 505 e i50 Jolge (saacuglyl g oluwlid

importance of increasing productivity becomes more apparent. In a
general analysis, productivity can be mentioned as a panacea for Iran's
sick economy, whose focusing and emphasizing is the solution to many
of the country's economic problems. For this purpose, in this research, in
the first step, the category of factors and productivity factors, according
to the background of the research and library studies were determined.
The result of this stage was the identification of four categories of main
factors (improvement and increase in sales revenue, increase in output,
optimal use of labor force and optimal use of capital) and 27 factors
effective in increasing the productivity of industrial units. According to
the results of the first questionnaire, 9 factors out of 27 factors evaluated
in the questionnaire were chosen by the experts as selected factors. In the
following, the selected factors were weighted using the fuzzy SWARA
method, and the profit margin was ranked first, the ratio of sales to
current assets was ranked second, and the ratio of exports to sales was
ranked third. Finally, the final ranking was done using the MOORA
method.
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Table 1:Fuzzy comparison scale in evaluating factors
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Table 2: Factors affecting the productivity of industries
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Table 3: Selected factors for measuring the productivity of industries

amsloxe 295 Jole dele diws dole 5
. Factor Factor
alculation metho actor
Calculat thod fact
category code
b Cod) P99 43, "
() g ieyen — (& — 1) by heygo o e ey | O s
- - 2 o> 0)9 (98 g 1 ol
, . . §l ol wlge C1l
(£ — 1) g heyg0 P9t 01> 3 JBle 0,93 b
< . U9
(J:sle
.;,'_;:,'_a PRI
— D9 Clple Cuns ol wlse C2
w38 . e
i u92
by L P les Cedil (e s Rl g 290
— . b )b i g Slojoyes 5l Jols wlse c3
Sl gt g2 Al e SBl e Sloj0y90 3 Mg owl -3
a3 0898 | () 390 4l
» S dodiy 5o plod juS jl G a5 owlin il3l C4
e T T (Slogse (BL ol sl
e Tl L i — iy [T i
n - bs wJes b ol o l38l C5
85 AdeT DY p atma dlaad |
R 4 (#Blg Al g ol Cuns
‘__._ﬁ_g Ee NS
; ) ordgiaely s sssbie ol C6
) L.“_.'_:.J_P; a..alj_’.__l 4._.'5.7 alles (lepj d,a?u
[ . )‘ Ao odlawl
. : QWS sy g8 s . C7
(oas lim) g ,d SLES3
() s Sl o s Jameolid
&b slaahb Sk 4lo
N T Caunss) (g5l
i la e R S PUNRI
2 shan e C9
oy

() g8

(9 55 30 ) sdgys




FA-VA. .o AT+ ¥ luali =V ol F o5lowd c YA 5,90 819 0382 o
I

(F) Josz > oo Jolge comnl (lie (ogad 3 (B8 el gl sl
@ cwly ) Jo Coge 4 (B3 hug sl e > belos (Jgde nl )3 9800 odalin
duglio wlie wlul 355 5 Jolo & Cos Jole jo Coonl g igd o0 4idg (G
Jole it ) oy e bl Jle (lgie 4 0358 00 el gam <3y 3 (V) oo 38
Cod Gl a3 ) pgd Jelo sl 0ad 0)ly V Jole g 3 oS adlioe (C4) dgu 4l
37 0l Coenl Jaie g a5 IS Y Jele gto 0 oS cul (CB) )l ol 2 gt
& 55 Jolge 4y adbo T (oF e ply 5 Conl o B 353 8 Jolo 4 s
23 8 Jole o cuns Jolo o ool Gl g 0ad aidy Jo5 Cige 4 g S omen
ol @l & 50,5 anslone Joloe (jg 2lad ke 5 Ky Fjalpd Gupes 2950 3)ly dx i3,
ol samlie LB (Q) Joi> 43

Fuzzy swara wg, jl edliw! b Jelgs Cuod! (yl5m (ogas 13 o s Ol s o 5l :F o lowd Jou
Table 4: The matrix of experts’ opinions regarding the importance of factors using
the Fuzzy swara method
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Table 5:Calculate the final weight of factors
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Figure2: Final weight of selected factors
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Table 6: The performance of manufacturing industries
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Table 7: Decision matrix

c9 Cc8 Cc7 cée Cc5 ca c3 Cc2 C1

0.00192 0.698 0.00207 0.935 0.0106 0.268 0.7 0.069 0.097 .
Al ;s

Gl
0.00262 0.441 0.01988 0.815 0.016 0.0697 0.78 0.0002 0.258 ) .
A2 554055

Gl

0.00169 0.672 0.00013 0.941 0.014 0.25 0.85 0.014 0.049 A3 ol

%)
0.00080 0.841 0.51710 0.89 0.01 0.225 0.71 0.001 0.057 A4;}5‘;\’)‘g§.
ol

0.00156 0.727 0.00988 0.793 0.01 0.307 0.95 0.017 0.245 .
A5 Gl
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Table 8: Normalization of decision matrix values in MOORA method

Factor J»
c9 Cc8 Cc7 C6 (o) ca C3 c2 C1
.8 . Company

0.411 0.454 0.004 0.477 0.383 0.503 0.390 0.953 0 Al ‘}:-n‘b" Javver L3
0.563 0.286 0.038 0.416 0.579 0.131 0.434 0.003 0.709 ol ;

A2 595
0.361 0.437 0.0002 0.480 0.506 0.469 0.473 0.193 0135 A3 g 1> oo
0.253 0.546 0999 0.454 0.362 0.422 0.395 0.014 0.157 Ad 5 b
0.566 0.472 0.019 0.404 0.362 0.576 0.529 0.235 0.674 A5 Sl )b
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Table 9: Calculating the final score
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