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Abstract

In this paper, the fuzzy goal programming method is used in order to improve productivity. Using this method, productivity
factors including factors such as data, process, output, business cycles, competitors and government policies are modeled
and a systematic model to improve factors in the field of three productivity areas: materials, capital and human resource
is provided. By measuring the current status of productivity in three areas listed and changing the yields obtained from
output of goal programming and re-measuring the productivity of three areas, productivity enhancement is shown. Output
obtained from the solution of planning models shows that with output weights by AHP and LINGOS8, a value is 0.61 and
61 percent of the amount of the increase or decrease in the constraints with fuzzy variable, there can be change. Material
Productivity has been increased about 18 percent. Capital Productivity has been increased about 23 percent. Human
resource productivity has been increased about 24 percent. By applying goal programming, with fuzzy logic, results in
better picture of the real systems of production and sales, and as was seen results in improvements in productivity factors
in three areas of material productivity, human resource productivity and capital productivity.
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1. Introduction

During the last two decades, the need to promote pro-
ductivity in organizations has been of great importance.
Productivity management, using science and knowledge
in administration, and improving product quality tries
to establish a system for measuring, evaluating, plan-
ning, and improving productivity in the organization
through the use of management systems, and attempts
to solve complex issues of organizations by the necessary
information. Thus, standards are often set and organiza-
tion performance is compared with these standards'?.
The main research problem is stated as follows: Developing
astructured model toimprove productivity of manufactur-
ing industries that we know as productivity improvement.
It can be said that development of all organization
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factors can result from development and enhancement of
productivity and interaction of resources with each other.
Regarding to Peter Drucker’s study, the biggest chal-
lenge in developing countries in front of the managers
is the knowledge-based productivity improvement®*.
By careful investigation of the research, it can be under-
stood that humans economic efforts, were always
impelled toward getting maximum results from mini-
mum effort and resources. These desires may be called,
the desire to attain more “productivity”, that is the
fundamental issue of the research. Discussing about
productivity is one of the issues that today, all over the
world are followed with great intensity. It seems that
this word is being used as a slogan, and its importance
is being understood more and more every day, how-
ever, there is no structured model in its improvement’.
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Given the above, the main issue of research is the lack of
a structured model in order to improve the productivity
in industrial companies and inappropriate use of available
resources that exist in the three areas: 1. Material pro-
ductivity, 2. Human resource productivity and 3. Capital
productivity®*'.In this research, we seek to develop goal
programming model with fuzzy approach to increase pro-
ductivity in three abovementioned areas through it. Ac-
cording to the variables defined, mathematical program-
ming problem as standard in finding optimal solutions, is
a hierarchical structure decision that is even contradictory
with desired goals'. In this regard, development variables
of each of the production factors have been considered
as input factors, process factors, output factors, business
structure, competitor factors and government policy.In
the study problem, to obtain maximum productivity, the
plan must ensure that all resources are used effectively.
Thus, production planning must be related to minimizing
the time between operations and minimizing time spent
on operations. In many other fields of production, the
balance should appear*®. In section 2, the methodology
of this research is presented.

2. Methodology

This research is a cross-sectional descriptive analytical re-
search and is quantitative, that according to the case study
in the detergent industry, is of survey type.

According to the definition of the dependent variables,
the main objective of developing and improving the pro-
ductivity model of the production factors of organization,
is in three desired goals®.

o First Goal: Material productivity.

« Second Goal: Human resource productivity.

o Third Goal: Capital productivity.

First the dependent variables are considered as the basic
goals of the model, and then based on all possible restric-
tions; limitations will be fuzzy in the goal model. Other
confounding variables, such as product price and mar-
ginal parameters are also considered to take into account
their impact on the model. The fuzzy goal programming
method is used in order to improve productivity”—*
Using this method, productivity factors including factors
such as data, process, output, business cycles, competitors
and government policies are modeled and a systematic
model to improve factors in the field of three productivity
areas: materials, capital and human resource is provided.
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3. Developing Model

Given the above, fuzzy variables have been identified in
the model based on defining parameters. Before creating
the model by collecting data, model inputs will be devel-
oped. After developing three goals and constraints, by
using a fuzzy goal planning method, model will be de-
veloped and by hierarchical analysis, the weight of goals
will be ranked. The values of the weights will be entered in
the objective function in the model and will be imported
based on the fuzzy constraints and consequently fuzzy
goal planning model will be solved by Analytic Hierarchy
Process (AHP)® and Lingo 8.0° software™.

Model inputs will be developed by collecting data before
creating the model”. Therefore, by developing the ques-
tionnaire, the weight of each area of productivity can be
determined through the process of hierarchical analysis®.
Developing a fuzzy goal planning, each goal is considered
each of the productivity areas, meaning that in the pro-
ductivity improvement model, intended purpose is to in-
crease productivity. Analytic hierarchical process has the
following manner:

In analytic hierarchical process, each alternative is mea-
sured from each index dimension with other alternative,
and its ratio is determined and then according to the ul-
timate goal, all alternatives are graded based on weight:
After getting weight values of the objective function, goal
model according to the planning model will be as follows:
Minimizing deviations related to three productivity fac-
tors.

Then the following limitations are considered:

. Limitations related to the material productivity
(6 factors of productivity areas are considered). Objective
function - minimizing the amount of deviation in each
area of goal productivity would be so that by hierarchical
analysis for each of them, by using the designed and ex-
tracted questionnaire, the weight of each area of produc-
tivity also is extracted.

In the model, if both increasing and decreasing of variable
is considered, both positive and negative variable values
will be considered. If the increase is considered, the vari-
able is considered with negative sign, and more is desir-
able. If the increase is considered, the variable is consid-
ered with positive sign, and less is desirable.

4. Final Model
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5. Result

5.1 Population Introduction

Given the strategic nature of the detergent industry in
current conditions and low productivity due to high
capital requirements and large volume of material in the
manufacturing process, in improving the productivity of
this industry should be considered.

Target population will be extracted to determine the
weight of each productivity index from five major deter-
gents companies existing in detergents industrial clusters
that was mentioned in the scope of the investigation.

5.2 Data Analysis

In this study, library studies are used to design the
model and different models that are designed in cre-
ating productivity index are utilized. Also for case
analysis in the detergent industry and determining
the impact of each factor, the questionnaire is used.
In this study, a questionnaire is used for collect-
ing data in question, in order to formulate the
weight of each question and ultimately weights of
gain objective functions and the rate of powder and
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liquid production, are used in fuzzy goal planning.
Other information required in input of optimal combina-
tion of production model (simplex), such as coefficients
of objective functions, goal values, available resources,
production, sale and capacities values is done through the
information collection and field studies.

Data collection tool to the design the model is library stud-
ies. Also, in order to determine the productivity weight of
each of the areas, questionnaires have been used. In the
case study, the detergent industry has been selected and
for sampling Tolypers company has been considered®-**.
Data analysis is as follows:

o Measuring productivity by defined scales, without ap-
plying target model in the area of material productivity,
human resource productivity, and capital productivity.
 Developing the model based on three mentioned goals
and six areas of limitations.

» Re-measuring three productivity areas.

In order to determine the impact weight of each factor us-
ing AHP software and data collected from questionnaires
and paired comparison of each of the 18 variables togeth-
er, the data entered into the software, and the weights of
the 6 indicators, and the paired comparison entered into
the program that according to the final output rate, 0.03,
is very desirable and weights are extracted (Table 1). In
the output of the model of software, the degree of desir-
ability 0.61 with the set goals, you can see the improve-
ment of case study productivity model and represents the
production rate of each product in the production plan to
improve the productivity double in three areas.

By new combination achieved productivity values in re-
testing the model enhances double, which shows achiev-
ing the desired goals. According to the data provided in
the questionnaires and entering those data to AHP soft-
ware by comparing pairs, the weight of each alternative
for each index is as follows:

Final ranking of the model, by incorporating alternative
weights for each indicator has been as follows:

1. Material productivity weight: w, = 0.312
2. Human resource productivity weight: w, = 0.222

Capital productivity weight: w; = 0.155
Data factor weight: w, = 0.074

Ll

o

Process factor weight: w, = 0.051
Output factor weight: w_ =0.035
7. Structure factor weight: w, = 0.108

&
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8. Competitors factor weight: w, =0.018
9. Government factor weight: w, = 0.155

In this case, in the output of the model, according to the
degree of desirability level achieved to improve the pro-
ductivity, required amounts of each product

Table 1. The output of AHP software
A2 | 2.0 30 40 5.0 60 7.0
A10 T 20 T30 40 5.0 6.0
A8 . I 2.0 30 40 50
A4 20 3.0 4D
A6 B - | 28 | 30 |
A7 - o 2.0
A3
— Row element s __times more than column element urless enclosed in () -
' Abbreviation [ N Definition o o
Goal
Al al - )
A2 - a2
A10 ia10 - )
A8 ) |a8 )
A4 [ad o -
A8 ab
AT a7’
A3 a3 B
A9 a9

Al

A2 207 T R S
A10 155 N B

A8 -0y SR TR

A4 074 I

A6 051 I

A7 035 I

A3 025 I

A9 018 I

~Inconsistency Ratio =0.03

According to amounts presented in the tables, data
have been entered based on the final model of problem.
By solving the model, the value of desirability level is esti-
matedtobe0.61 thatin casethatallgoal valuesareallowed to
maximumacceptability,theaccuracyofavalueisconfirmed.
Other values of production in solving model are attached.

6. Conclusion

Output obtained from the solution of planning models
shows that with output weights by AHP and LINGOS, ¢
value is 0.61 and 61 percent of the amount of the increase
or decrease in the constraints with fuzzy variable, there
can be change.
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is determined, and in this case, the productivity level will
increase double in each of the three areas.

In the goal decision-making, a move that provides the
most expected effect is chosen from among a variety of
managerial decisions. If in the real decision-making, cir-
cumstances and activities are represented by fuzzy sets, is
called fuzzy statistical decision, that in this kind of deci-
sion, as was observed, real data, are incorporated in the
model and consist the final improve.

1. The use of fuzzy logic in optimal combination model
and producing to improve efficiency of the model.

2. Collecting data with 0.85 validity.

3. Using AHP to weight each of the goals with 0.03 rates.
4. Agreeing levels of productivity goals with minimal
deviation from the fuzzy goal planning.
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Table 2. Existing productivity

Year/productivity 1385 1386 1387 1388 1389
material 0.62 0.66 0.59 0.65 0.63
capital 0.43 0.46 0.48 0.45 0.48
Human resource 0.76 0.77 0.72 0.78 0.75

Table 3. Productivity values

Year/productivity 1390 1391 1392 1393 1394
material 0.74 0.79 0.69 0.78 0.75
capital 0.54 0.57 0.61 0.56 0.62
Human resource 0.93 0.94 0.88 0.96 0.97

5. Providing productivity model by considering all the
constraints.
6. Solving the model by lingo software.

6.1 Productivity Values

Productivity values extracted in the three areas according
to the past 5 years from the population has been extracted
as the following Table 2 and Table 3.

o Material Productivity has been increased about 18 per-
cent.

o Capital Productivity has been increased about 23 per-
cent.

o Human resource productivity has been increased about
24 percent.

6.2 Recommendation

« Applying goal programming, with fuzzy logic, results in
better picture of the real systems of production and sales,
and as was seen results in improvements in Productivity
factors in three areas of material productivity, human
resource productivity and capital productivity.

« Using fuzzy logic is recommended in all approaches that
approximate parameters exist, and in different conditions
various variables affect it, because it converts the concep-
tual values to numerical values.

« Due to the fact that, using this logic has resulted in orga-
nization’s productivity, the hypothesis of productivity
improvement by using this presented model in the orga-
nization has been proved and for this purpose, the model
created can be used.
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6.3 Limitations

o AHP model only use for factors that is independent with
together.

o In order to determine the productivity weight of each of
the areas, questionnaires have been used.

o To determine the weight of each productivity index
from five major detergents companies existing in deter-
gents industrial clusters that was mentioned in the scope
of the investigation.

o Factors are three fields of productivity areas: materials,
capital and human resource.
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Appendix

d; : Negative variable of i goal.
d;" : Positive variable of i goal.

w; : weight variable of each goal (non-fuzzy) (from hier-
archical analysis and questionnaire data).

D;; + Productivity of i product related to j* area in I*
factor.

S, : Sales value (fuzzy variable).

¢, : Amount of profit per product (non-fuzzy variable).
A, : fuzzy deviation.

b, : Maximum time available (fuzzy variable).

z,: Optimal value of model for a =1.
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Z,: Optimal value of model for a =0 . ¢ : Degree of desirability.

X, : Decision variables (type of product) and Production

p;  : Value added for Productivity j* area in 1" factor. quantities of each product.

F;; : Productivity percent for i product and j" area.
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