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Abstract: This study aims to investigate the application of linear programming in determining the
combination of products that can produce optimal profits in Nganjuk “Syukur” tile home industry.
This is a descriptive study whose data are obtained from interviews, field observations and docu-
mentation. For data analysis, this present study uses linear programming analysis with the simplex
method. Time series analysis is used as a basis for forecasting for the future (linear trend with the
method of small squares). To determine the optimal product combination in linear programming,
the objective and function are limited. This study confirms that Max Z = 216,250 X1 + 156,000
X2 + 1,363,000 X3 where the combination of tile (X1) = 341 per day; Pilang Karang Tile (X2) =
448 per day and Wuwung Tile (X3) = 203 per day, the benefit is Rp. = 418,937,000. The company
has to pay attention to the combination of products especially when the company produces more
than one type of product and limiting factors.
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INTRODUCTION

Basically every company has the same goal,
that is, to ensure its survival through growth
and profitability. Growth and profit can be used
as a measure of the company’s success in car-
rying out activities related to its operations.
The company works efficiently if the company
can maintain its survival to develop and be able
to compete. Companies that produce a product
must design an effective and efficient work
system in order to produce optimal profits. To
achieve this goal requires a production plan
owned by the company (Sofyan, 1990; Arifinal
et al, 1994).

Production area is the total number or
volume of production that requires careful plan-
ning. Without planning, it is difficult for compa-

nies to ascertain the number of products that
must be produced, the number of productions
can be too large or even too small (Ahyari,
1986). One important department is the pro-
duction department. The function of this de-
partment is to determine the level of produc-
tion of each type of product precisely and pay
attention to the factors of production that are
available. Determination of the right amount of
production is a key to getting the maximum
profit for a business (Sari, 2015). Each product
is limited by machine capacity, raw materials,
labor and market demand.

The company has unlimited resources.
Meanwhile, the number of market demand is
increasing day by day. Market competition con-
ditions are getting tougher and this situation
reduces opportunities to achieve or realize com-
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pany targets. To fulfill this demand, companies
must be able to utilize resources effectively and
efficiently to produce more than one type of
product. Therefore, companies must be able to
determine the optimal combination of prod-
ucts: in the form of the number and type of
products that must be produced by considering
various limitations of the company’s production
factors to achieve maximum profit.

The company considers that the products
produced by more than one type are ideal. If
one type of product has a large sale, the profit
is also large. Actually not the case. A product
that has a large sales will not necessarily pro-
vide a large profit. Vice versa. When a product
with omet sales is low, the situation does not
necessarily provide a low profit. Therefore com-
panies need a combination of products to achieve
optimal profits.

To face competition and anticipate the
number of market demand sufficient to be ful-
filled, then the determination of the optimal
product combination needs to be carried out so
that the company can more easily realize its
objectives. If the company does not make a
combination of products, it can be said that the
company will lose consumers or lose some of
its market potential. As a result the company
loses the opportunity to achieve profits or large
profits.

Companies must be able to utilize facilities
and factors of production effectively. Determin-
ing the combination of products is not enough
just to rely on the foresight and sharpness of a
manager’s instincts. This requires precise cal-
culations. So to determine the combination of
products, we need a linear programming tool
with the simplex method: the approach in opti-
mal profits (Suryani, 2006; Suprapti and
Bodroastuti, 2012; Windarti, 2013; Hakim et

al. 2018; Krisnadewi and Setiawan, 2018). Lin-
ear programming generally aims to maximize
profits, such as Howara (2011), Rahayu et al
(2014) and Ujianto (2016) research. On the
other hand, linear programming aims to drink
the total cost, as in Veselovska (2014, Schreider
(2015) and Govindan and Sivakumar (2016)
research. Some studies also conclude that opti-
mization methods can be applied both techni-
cally and economically. Jahandided (2012) re-
garding fortopolio, Meng et al.’s research (2015)
on train rescheduling, Vijayvargy (2015) re-
search on supply chain, and Karo research
(2016) with the aim of minimizing costs.

The purpose of this study is to determine
the application of linear programming in deter-
mining the combination of products that can
achieve optimal profits in the “Syukur” Nganjuk
tile home industry. Based on the description
above, this study is entitled “The Application of
Linear Programming in Determining Product
Combinations to Achieve Optimal Profits in
the” Syukur “Nganjuk Tile Home Industry.

METHOD

This is a descriptive study that aims to
explain or reveal the characteristics of the vari-
ables and aspects that are relevant to the phe-
nomenon being studied (Riduan and Kuncoro,
2008). The research site was conducted at the
Nganjuk “Syukur” tile home industry, precisely
in Kaloran Village, Ngronggot District, Nganjuk
Regency.

Data from this research include secondary
data: data on raw material requirements, data
on the number of workers, production data and
engine capacity data and other secondary data.
Secondary data were obtained from literature
studies.



Achmad Zaki & Sinollah / The Implementation of Linear Program in Determining Product Combinations to Achieve
Optimal Profits in Nganjuk “Syukur” Tile Home Industry / JEE, Vol. 9, No. 1, March 2020, pp 43–52

45

To analyze data, this study uses quantita-
tive data. Linear programming with the simplex
method is used as an analysis tool (Mulyono,
2004; Heizer and Render, 2006; Agustina et al.,
2013). To determine the demand constraints,
this study uses a series analysis whose purpose
is to predict the future (linear trend with the
method of small squares).

FINDINGS

The products of the Nganjuk “Syukur” tile
company are types of tiles, including:
1) Pressed tiles: this type of tile has a length of

29 cm and a width of 22 cm printed with
machine tools and the material used is red
soil, black soil and sand.

2) Coral tiles: Namely this type of tile is more
modern in shape and better, its quality is
better than that of tile press and also lasts
longer. This tile has a length of 31cm and
width 23cm. bias is also a message to be
colored according to consumer tastes and
the materials used are red soil, black soil,
sand and kaolin.

3) Wuwung roof tiles: that is, tiles that are
produced are less than other types of roof
tiles because the needs of each house are
also very small so that they are rarely pur-
chased (Purchasing a small amount). Wuwung
roof tile has a length of 29.5 cm and a width
of 23 cm and the materials used are red soil,
black soil, sand and kaolin.

Table 1 Genteng "Syukur" Nganjuk Company Products
Target

To market its products with the right dis-
tribution channels will help the development of
a company (Kotler and Lane, 2007). If the
distribution channels used by the company run
well, the marketing areas of the company’s
production will also be able to run well (Sinollah,
2012). “Syukur” tile companies in marketing
their finished products to the hands of end
consumers use two distribution channels, namely
direct and indirect channels through intermedi-
aries. “Syukur” tile company produces more
than one type of product. Thus each type has
different prices, among others:
a. Pressed tiles: Rp 750,000 thousand
b. Coral tile: Rp 800,000 per thousand
c. Wuwung roof tile: Rp 2,000,000 per thou-

sand

The working days and hours in “Syukur”
tile companies are as follows.

Table 2 Working Days and Hours

Year 
G. Press G. Karang Pilang G. Wuwung 

Target Realization Target Realization Target Realization 
2013 111,000 111,500 126,000 126,000 126,000 51,100 
2014 122,000 122,250 127,000 127,000 127,000 53,500 
2015 126,000 126,000 131,000 131,000 131,000 56,000 
2016 129,000 129,700 133,000 133,100 133,000 57,000 
2017 133,000 133,000 136,000 136,700 136,000 60,000 

Source: Genteng “Syukur” tile company Nganjuk, 2018

Day 
Working 
Hours Break 

Monday–Saturday 07.30–15.30  12.00–13.00 
Friday 07.30–15.30 11.00–13.00 

Source: “Syukur” tile company Nganjuk, 2018

The company is very dependent on funds/
capital to run its business. 50% of this company
is own capital and 50% is loan capital The
variables of this study are the factors that play
a role in the events or symptoms to be studied.
There are several components used in the study:
1. Decision Variable: to facilitate the formula-

tion of linear programming, the decision vari-
able in the tile company “Gratitude” is:
X1 = Number of tile press produced
X2 = Number of coral tiles produced
X3 = Number of wuwung tiles produced

2. Purpose Function (Product Combination): to
show the number of tile products produced
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by the company annually. The purpose of the
product combination is to maximize the prof-
its of the thousand in a year. The objective
function is to contribute to the profit of one
thousand tiles per year6a (Zulian Yamit
199316), the annual profit is aX1 from
Karangpilang roof tiles, aX2 from press tile
and aX3 from Wuwung roof tiles.

3. Constraints (boundaries). In this study the
limitations are:
a. Raw material

The raw materials in producing roof tiles
are red earth, black soil, sand and kaolin
which are the main parts of production
activities. The size of the raw material is
adjusted to each type of product using a
comparison of each raw material in ac-
cordance with the specified size. In addi-
tion to the main ingredients, there are
assistants including kerosene, pagoda oil
and firewood.

Table 3 Raw Material Prices

for each product is (number of machines)
x (day hours in 1 month) x (working
hours) x (months in 1 year) x (60 min-
utes) = capacity of machines available in
one year.

d. Consumer demand, which is the amount
demanded by consumers of each type of
product in a period 2013-2017. to find
out the existing demand limits used sales
forecast using the linear trend method.

Optimization of Product Combinations

To find out the optimal product combina-
tion, this study uses a linear programming model
with the simplex method, it needs to be deter-
mined first are:
1. The objective function (Objective Function)

is to measure the contribution (contribution
margin) of each product produced. The cal-
culations on each product can be seen in the
following table:

Table 4 Marginal Contribution Calculations “Syukur”
Tile Company

Type of Raw 
Material 

Capacity/Need 
(m3) Price Rp/m3 

Red soil 6 70,000 
Black soil 3 70,000 
Sand 3,25 140,000 
Kaolin 0,5 200,000 

Source: “Syukur” Tile Company Nganjuk, 2018

b. Manpower, i.e. is workers who are needed
to conduct production activities. Mea-
surement of labor in each section is the
time required per unit of product is dif-
ferent. Labor costs have been determined
by the company at Rp. 1,600 thousand.

c. Machine capacity, is the ability of a ma-
chine to produce production. Determined
from each machine is the engine clock
capacitance used to process the product
per unit. The capacity of each machine

Source: “Syukur” tile company Nganjuk, 2018

Description:
BB : Raw Materials
TK : Labor
FOH: Factory Overhead (indirect production

costs)
CM : Contribution Margin (selling price-Vari-

able Cost)

Then it can be seen the contribution mar-
gin of each product is
a) For tile press products: Rp216,250

Types of 
Products  Sale Price 

Variable 
Quantity CM 

BB TK FOH 
Pressed tiles 750,000 408,750 25,000 100,000 533,750 216,250 
Coral tiles 800,000 462,000 25,000 160,000 644,000 156,000 
Wuwung tiles 2,000,000 462,000 25,000 150,000 637,000 1,363000 
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b) For Karangpilang Tile products: Rp156,000
c) For wuwung tile products: Rp1,363,000

Linear programming uses linearity assump-
tions by entering the Contribution margin of each
product produced by the Nganjuk “Syukur” tile
company: X1 = tile Press; X2 = Coral pilang
tile; X3 = Wuwung roof tile. So that the objec-
tive function of the company can be formulated,
namely maximizing profits in linear functions as
follows: Maximum Z = X1 + X2 + X3

Limitation Function

The company aims to achieve maximum
profits and this condition is influenced by sev-
eral factors, namely:
a) Limitation of Raw Materials

The need for raw materials in accordance
with the requirements of each type of prod-
uct used the same raw materials.
The amount of raw material available for the
needs of one thousand seeds is:
Rp140,000 + Rp140,000 + Rp140,000 =
Rp420,000
Rp70,000 + Rp70,000 + Rp70,000 =
Rp210,000
Rp 87,500 + Rp70,000 + Rp70,000 =
Rp227,000
Rp 0 + Rp50,000 + Rp50,000 = Rp100,000
Medium materials available for red soil are
Rp.448,000, for black soil Rp273,000 for
sand Rp248,000, for kaolin Rp200,000.

b) Labor limitations.

Table 5 Calculation of Labor Costs for Tile
Companies “Syukur” Nganjuk

Source: “Syukur” Tile Company Nganjuk, 2018

Labor costs
Labor costs for each product unit are set

at Rp300,000. This workforce is divided into
three parts.
1) Print/Formation Section

In this section there are 5 workers, the
number of hours worked a day is 7 hours. So
the number of hours of labor the construc-
tion department per day is: 2,100 minutes.
a.1 Roof Tile (X1). Time required = 2 min-

utes
a.2 Pilang reef tile (X2). Time required =

2.20 minutes
a.3 Tile Wuwung (X3). Time required =

2.30 minutes
2) Other Parts

In other parts, there are 10 workers, the
number of hours worked a day is 7 hours. So
the total work hours of this section of labor
per day is: 4,200 minutes
a.1 Tile Press (X1). time required = 46.7

minutes
a.2 Karang Pilang Tile (X2). time required

= 46.30 minutes
a.3 Tile Wuwung (X3). time required = 46,

20 minutes
3) Finishing Section

In the finishing section there are 5 workers,
the number of hours worked a day is 7

Bagian Cetak 
Types of 
Products Time/Unit 

Cost/Unit 
(Rp) Cost 

Pressed tiles 2 300 600 
Coral tiles 2.20 300 660 
Wuwung tiles 2.30 300 690 

g
Others  

Types of 
Products Time/Unit Cost/Unit Cost 

Pressed tiles 46.7 300 14.010 
Coral Tiles  46.30 300 13.890 
Wuwung tiles 46.20 300 13.860 

Finishing 
Types of 
Products Time/Unit Cost/Unit Cost 

Pressed tiles 1.30 300 390 
Coral Tiles  1.50 300 450 
Wuwung tiles 1.5 300 450 
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hours. So the number of hours of work the
finishing day laborers are: 2,100 minutes.
a.1 Roof Tile (X1). time required = 1.30

minutes
a.2 Pilang Karang tile (X2). time required =

1.50 minutes
a.3 Wuwung roof tile (X3). the time re-

quired is = 1.50 minutes

Furthermore, each boundary can be for-
mulated in the form of a linear function:
2X1 + 2.20X2 + 2.30X3 ≤  2,100
46.7X1 + 46.30X2 + 46.20X3 ≤  4,200
1.30X1 + 1.50X2 + 1.50X3 ≤  2.100

Engine Capacity
The number of machines is two units, and

the time available in a day is 7 working hours.
2 x 7 x 312 x 60 minutes = 262,080 minutes
While the time needed to produce tile is:
1) In one day producing tile press is 0.97 min-

utes
2) In one day producing pilang reef tile is 0.97

minutes
3) In one day, producing wuwung roof tiles

takes 2.22 minutes

Limitation of Request
Limitation of demand is very important to

determine a company’s product combination in
addition to the limits of labor and raw materi-
als. To determine the existing demand limits,
sales forecast is used using the linear trend
method. And the calculation can be seen in the
Table 6.

Based on the trend formula, values can be
seen as shown in the following table:

Types of 
Products 

Year Y X xy X2 

Pressed tiles 

2013 110,000 -2 -220,000 4 
2014 120,000 -1 -120,000 1 
2015 125,000 0 0 0 
2016 128,000 1 128,000 1 
2017 132,000 2 264,000 4 

Total 615,000  52,000 10 

Coral tiles 

2013 125,000 -2 -250,000 4 
2014 127,000 -1 -127,000 1 
2015 130,000 0 0 0 
2016 132,000 1 132,000 1 
2017 135,000 2 170,000 4 

Total 649,000  25,000 10 

Wuwung tiles 

2013 50,000 -2 -100,000 4 
2014 52,000 -1 -52,000 1 
2015 55,000 0 0 0 
2016 56,000 1 56,000 1 
2017 59,000 2 118,000 4 

Total 272,000  22,000 10 

Tabel 6 Tile Company Consumer Demand Data
“Syukur” Nganjuk

Source: “Syukur” Tile Company Nganjuk, 2018

Types of Products a b Y 
Pressed tiles 123,000 5,200 143,800 
Coral tiles 129,000 2,500 139,800 
Wuwung tiles 54,400 2,200 63,200 

From these calculations, it can be pre-
dicted that sales per day in 2018 from each
product are:
1) Press tile = 143,800: 312 = 460.9
2) Pile reef tiles = 139,800: 312 = 448.1
3) Wuwung roof tiles = 62,200: 312 = 202,5

From the above demand limitation fore-
cast, it can be formulated in the form of in-
equality as follows: X1 ≤  460.9; X2 ≤  448.1;
X3 ≤  202.5. Where: X1, X2, X3 ≥ 0

So from these data it can be formulated as
a whole linear inequality as follows:
1. Limitation function

Z Max = 216,250 X1 + 156,000 X2 +
1,363,000 X3

2. Limitation function
a. Raw material

• Red soil = 7X1 + 7 X2 + 7X3 ≤ 
448,000

• Black soil = 3X1 + 3 X2 + 3X3 ≤ 
273,000

• Sand soil = 3,625X1 + 2.9 X2 +
2.9X3 ≤  248,000

• Kaolin = X1 + 2.5 X2 + 2.5X3 ≤ 
200,000



Achmad Zaki & Sinollah / The Implementation of Linear Program in Determining Product Combinations to Achieve
Optimal Profits in Nganjuk “Syukur” Tile Home Industry / JEE, Vol. 9, No. 1, March 2020, pp 43–52

49

b. labor
• Printable section = 2X1 + 2.20 X2 +

2.30X3 ≤  2.100
• Other Parts = 46.7 X1 + 46.30 X2 +

46.20X3 ≤  4,200
• Finishing = 1.30X1 + 1.50 X2 +

1.50X3 ≤  2.100
c. Engine capacity: 0.99X1 + 0.97 X2 +

2.22X3 ≤  262,080
d. Request

• X1 ≤  460.9
• X2 ≤  448.1
• X3 ≤  202.5

The company will be able to produce maxi-
mum profits if each type of product is known to
be a combination of products:
1. Tile press (X1) = 341.09 = 341 per day
2. Pilang reef tile (X2) = 448.1 = 448 per day
3. Wuwung roof tiles = 202.5 = 203 per day

While the products produced before using
linear programming are: 1. Press tile (X1) =
335; 2. Pilang reef tile (X2) = 439 and; 3.
Wuwung roof tiles = 203

From the analysis the company can com-
pare the maximum profit after using linear
programming simplex method is as follows:
a. The advantage after using linear program-

ming
�Z = 216,250 X1 + 156,000 X2 +

1,363,000 X3
= 21.6250 (335) + 156,000 (448) +

1,363,000 (203)
= 72,360,000 + 69,888,000 + 276,689,000
= 418,937,000

b. Advantages before using
Z = 216,250 X1 + 156,000 X2 + 1,363,000

X3

= 216,250 (335) + 156,000 (439) +
1,363,000 (202)

= 72,443,750 + 68,484,000 + 276,689,000
= 417,616,750

This research was supported by research
by Maelin (2010), Suprapti and Bodroastuti
(201); Hakim et al. (2018); that using a linear
program can optimize the product.

DISCUSSION

Based on the description and from the
results of the discussion it can be concluded
that: (1) In reality so far the Nganjuk “Syukur”
tile company has not been optimal in carrying
out product combinations; (2) It is necessary to
determine the combination of products with the
right calculation, if the company produces more
than one type of product. After knowing the
objective function and boundary function, in
solving it using linear programming, so that it
will be known the combination of products
from the three products. With linear program-
ming, there is an increase in profits that can be
obtained by tile companies “Gratitude” Nganjuk.
This study supports the research of Howara
(2011), Rahayu et al (2014) and Ujianto (2016).
To be able to obtain optimal profits, companies
must pay attention to the combination of prod-
ucts with the right calculation, if the company
produces more than one type of product (Kris-
nadewi and Setiawan, 2018). Likewise with the
limiting factors.

One of the weaknesses in this study is that
the discussion is done manually, to reduce errors
in calculations it is recommended to use software
such as POM-QM, LINDO and other software.
Another weakness in this research in optimizing
profits is only using a linear program, it would be
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better if you can combine it with other analyzes
such as cost analysis to determine net income that
can be received and break-even point to find the
maximum production unit.
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