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Abstract. One of the key factors supporting a company’s long-term sustainability is

effective production planning. CV Lembah Melintang currently determines its production
based primarily on customer demand, which may lead to inefficient resource utilization

and difficulty in balancing multiple production objectives. This study aims to develop

an optimal production planning model using Multi-Goal Programming (MGP). Histor-
ical sales data were first forecast using Winter’s Exponential Smoothing to establish

production targets, and the resulting forecasts were then incorporated into the MGP

model. The model simultaneously considers three objectives: satisfying production de-
mand, minimizing production costs, and maximizing profit under production resource

constraints. The optimization model was solved using POM-QM v5 software. The re-
sults show that all production goals were successfully achieved with zero deviations, in-

dicating that the proposed production plan satisfied the sales targets while maintaining

production costs below the annual limit of IDR 922105662.4 and achieving the targeted
annual profit of IDR 564080.764 for the 2024 planning period. These findings demonstrate

that the proposed MGP model provides an effective decision-support tool for production

planning by balancing multiple operational objectives and improving resource utilization
in manufacturing environments.

Keywords: Multi-Goal Programming, Production Planning, Goal Programming, Fore-
casting, Profit Optimization.

1. Introduction

The industrial sector is one of the most important sectors in developing the national

economy, where the industries that are currently emerging are an effort to provide

employment opportunities for the community which of course must be well sup-

ported by the government [1]. It is not easy for entrepreneurs to start and maintain
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a business, planning is needed so that everything runs smoothly. Production plan-

ning is a tactical plan that has the aim of providing optimum decisions based on

the resources the company has in meeting demand for the production produced [2].

Therefore, it is very important to carry out careful planning and requires a solution

method that can provide optimal solutions.

In the era of the free market which is full of intense and difficult competi-

tion, every company is competing to be the best in its field by improving and

developing performance in order to achieve effectiveness and efficiency in carrying

out production. This is very necessary to maintain the company’s existence in the

face of increasingly tough competition [3].

One of the determinants of a company’s success is good and targeted production

planning. Production planning can be said to be a process of determining the num-

ber of products that must be produced based on consideration of existing data in

accordance with market demand [4]. Fulfilling market demand is also followed by

optimal use of available resources. The condition of the resources in question is

such as raw materials, labor, machines and other equipment needed in a production

process. In preparing production planning, there are many things that must be

considered due to good production planning optimization so that the need for the

lowest level of costs in carrying out the production process is achieved [5].

CV Lembah Melintang, which is located in the Medan Amplas, North Suma-

tra is a medium and large business which is engaged in the production of building

materials. The building materials produced come from sand, cement and stone as

raw materials. Building materials produced include brick, crushed stone, gravel

stone, home roster, glass block and ceramic. In the production process, CV Lem-

bah Melintang carries out production planning based on the existing demand and

always strives to meet all the market demands required by the community. The

market demand that occurs is fluctuating so that in optimizing the amount of

production materials, CV Lembah Melintang must always fulfill the stock and need

for production goods so that it can survive among the large number of businesses

engaged in similar production fields. However, in planning production, CV Lembah

Melintang not only pays attention to fulfilling market demand but also pays atten-

tion to the costs incurred in one production process so that the profit obtained is

maximum.

In the production process, having a clear production planning reference is essen-

tial to optimize output and minimize associated production costs. To address such

issues, a suitable problem-solving approach is required, such as a linear program-

ming model utilizing the simplex method [6]. The simplex method is a well-known

technique within linear programming, particularly effective for solving problems

involving multiple variables, and is applicable to real-world scenarios, including

production planning ([7], [8]). Analytical results suggest that eliminating certain

products and reducing the variety of items, especially those with lower profitability,

can lead to increased overall revenue.

This means that in order to increase monthly profit, the business might use

the results of linear programming techniques in production planning. This study

has demonstrated the effectiveness of linear programming techniques as tools for
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managers seeking to improve operations and profitability and make decisions about

the distribution of scarce resources [9]. Production planning that relies solely on cus-

tomer demand lacks analysis to determine the optimal production quantity needed

to maximize profits ([10], [11]). The aim of this study was to optimise production

planning in order to optimise firm profit. In this study, goal programming was

employed. The four objectives that needed to be optimised were raw material, pro-

cessing time, profit, and production volume. The six eras of the Horizon plan were

configured. LINGO software was utilised to calculate the optimal outcome of goal

programming ([12], [13]). The production planning problem is formulated math-

ematically using the preemptive goal programming approach to support decision-

making based on a hierarchy of priorities ([14], [15]). This problem’s goal is to create

production plans that minimise deviations from each target that must be met while

meeting the given limitations. The objectives include producing five varieties of the

best-selling bread, as well as determining production costs, profitability, volumes,

and raw material availability for bread ([16], [17]).

The Multi-Goal Programming (MGP) method is particularly suitable for this

research because the core problem involves making strategic production decisions

that must simultaneously satisfy multiple, often conflicting objectives (a character-

istic that aligns directly with the strengths of MGP). In the context of CV Lembah

Melintang, the production planning process must balance between maximizing total

production output, minimizing production costs, and achieving profit targets, all

while working under limited resources and operational constraints. Unlike single-

objective optimization models, MGP provides a flexible and systematic framework

that enables decision-makers to model real-world trade-offs by minimizing the total

deviation from multiple pre-set goals. This approach is particularly advantageous

in manufacturing environments where no single objective can be optimized without

affecting others.

In addition, MGP incorporates deviation variables within its constraint system,

allowing the model to quantify how far a proposed solution diverges from each

target. This feature is essential in ensuring that each goal, whether economic (e.g.,

profit) or operational (e.g., production volume), is adequately considered based on

its importance. The ability to assign priority scales or weights to each goal also aligns

well with the company’s need to prioritize strategic objectives without disregarding

operational efficiency.

Supporting this rationale, studies such as ([18], [19]) have demonstrated the

effectiveness of MGP in multi-objective industrial planning contexts. Furthermore,

([20], [21]) emphasize that MGP is highly applicable for problems involving goal

conflicts and limited resources, both of which are present in CV Lembah Melintang’s

production environment. Therefore, the MGP method is not only methodologically

appropriate but also practically relevant for optimizing production planning in this

study, enabling a holistic approach that reflects the complex trade-offs inherent in

real-world manufacturing decision-making.

In this research, the problem being addressed involves planning the production of

building materials where the company, CV Lembah Melintang, must consider mul-

tiple objectives at once. These objectives include maximizing production volume,
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minimizing production costs, and maximizing profit with three goals that are often

in conflict with one another. For example, increasing production might raise costs,

while reducing costs could potentially lower profit. Because of this complexity, the

decision-making process must be able to find a balance between these objectives

based on how important each one is to the company.

Although the Goal Programming (GP) method is known for handling problems

with more than one objective, it tends to treat all goals more equally unless manual

adjustments are made. It also lacks a clear mechanism to control the order of im-

portance or priority between goals unless we use additional structures [22]. This can

be limiting when dealing with real-world production planning, where the company

might prioritize profit more highly than cost savings or production volume [16].

This is why the Multi-Goal Programming (MGP) method is chosen for this

study. MGP is a development of GP, specifically designed to deal with multiple,

conflicting goals more effectively. What makes MGP especially suitable is its ability

to include a priority scale, so that the most important objectives can be given

more weight or handled first in the optimization process. In this case, if maximizing

profit is the most important target, MGP allows the model to give it top priority,

followed by minimizing costs and maximizing production exactly as intended by

the company. Furthermore, MGP uses deviation variables to measure how far the

solution is from the target of each goal. The optimization process then focuses on

minimizing these deviations, resulting in a solution that is as close as possible to

what the company wants to achieve. This makes MGP not only flexible but also

realistic and practical, especially when the company already has specific targets for

cost, production, and profit. In summary, Multi-Goal Programming is used in this

research because it provides a more complete and structured approach than basic

Goal Programming. It allows the researcher to formulate and solve complex multi-

objective problems with different target values and levels of importance, resulting

in a production plan that aligns closely with the company’s strategic goals.

2. Literature Review

2.1. Single Exponential Smoothing

This method operates under the assumption that there is no upward trend, or that

changes occur only in a horizontal or constant manner. It incorporates additional

parameters designed to minimize the impact of random variations. The general form

of the model can be expressed as follows ([23], [24]):

Ft+1 = αXt + (1− α)Ft. (2.1)

2.2. Double Exponential Smoothing

This approach is more effective for forecasting data that displays a linear trend or

consistent directional change. One of the suitable techniques for this type of data

is the double exponential smoothing method. Holt’s double exponential smoothing

generates forecasts using two smoothing parameters, typically represented as α and

β, which range in value from 0 to 1. The general formula used is as follows ([25],
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[26]):

St = αXt + (1− α) (St−1 + bt−1) , (2.2)

bt = γ (St − St−1) + (1− γ) (bt−1) , (2.3)

Ft+m = St + btm. (2.4)

2.3. Winter’s Exponential Smoothing

This forecasting technique is suitable for data patterns that exhibit seasonality.

When the data is stationary, methods such as moving average and single exponential

smoothing are appropriate. However, if the data follows a linear trend, the double

exponential smoothing method is more suitable [27]. This approach is built upon

three key components: trend, stationarity, and seasonality, which are represented

through a set of equations [28]:

St = α

(
Xt

It−L

)
+ (1− α) (St−1 + bt−1) , (2.5)

It = β

(
Xt

St

)
+ (1− γ) bt−1, (2.6)

Ft+m = (St + btm) It−L+m. (2.7)

2.4. Multi-Goal Programming Model

The patterns of multi goal programming models expressed as: ([20], [29], [30]).

Minimize Z =

m∑
i=1

(
d+i + d−i

)
. (2.8)

Subject to:

Goal constrains:

n∑
j=1

aijXj − d+i + d−i = gi, for i = 1, 2, · · · ,m. (2.9)

System constrains:

n∑
j=1

aijXj = bi, for i = m+ 1, · · · , p, (2.10)

Xj ≥ 0, (2.11)

d+i , d
−
i ≥ 0. (2.12)

Symbolically written:

Z : Objective function,

aij : Coefficient associated with jth variable in ith goal/constraint,

bi : Right hand side value of ith constraint,

d−i : Negative deviational variation from ith goal (under achievement),
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d+i : Positive deviational variation from ith goal (over achievement),

gkj : Coefficient of the ordinary constraint function,

Xj : Decision variable j.

2.5. Objective function of multi-goal programming model for

priority

Objective function of multi-goal programming model for priority using the equation

[20] and [31]:

Min Z =
∑m

i=1
k=1

Pk

(
d+i + d−i

)
, (2.13)

where there are m goals, p system constraints and n decision variables.

3. Methods

This study was conducted at CV Lembah Melintang, located in Medan Amplas,

North Sumatera, with the research objects drawn from the company’s operations.

The data utilized consists of secondary data collected from January to December

2024, sourced directly from CV Lembah Melintang. The research process follows

the flow outlined in Figure 1, and each step will be described in detail throughout

the explanation.

Data obtained from CV Lembah Melintang will be processed with steps:

(1) Data related to sales history and production capacity is obtained from CV

Lembah Melintang. This includes historical sales of various building materials

like bricks, stone, ceramics, etc. Make a sales forecast to determine boundaries

sales volume targets, production costs and targets profits that will be used to

create a goal programming model. The forecasting method used will according

to the data pattern. To find out the data pattern then the data plot will be

done first with Minitab 18 software assistance. If the data tends to stationary

then it will use Eq. (2.1), if patterned trend then it will use Eq. (2.4) and if it

has a seasonal pattern, it will use Eq. (2.7) in its sales forecasting.

(2) Create MGP formulation with:

(a) Define production quantities for each type of building material as decision

variables:

X1 : Amount of brick production,

X2 : Amount of crushed stone production,

X3 : Amount of gravel stone production,

X4 : Amount of home roster,

X5 : Amount of glass block,

X6 : Amount of ceramic.

These are the variables that will be optimized in the model.
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Figure. 1. Integrated Framework of Forecasting and Multi-Goal Programming

(b) Formulate constraints and objective functions.

Use Eqs (2.9)-(2.12) to define:

Constraints: Limits on resources, materials, capacity, or budget.

Objective functions: Functions to maximize or minimize goals (cost, profit,

volume).

(c) Set Goal Priorities

Use Eqs. (2.13) to define goal prioritization in the MGP model:

Priority 1 : Maximizing production volume,

Priority 2 : Minimizing production costs,

Priority 3 : Maximizing profit targets from sales.

This is crucial in MGP as it determines how the model resolves conflicts

between goals.

(d) Solve the model using POM-QM v5

Input all model components into the POM-QM v5 software, which will cal-

culate the optimal production plan that satisfies all objectives according to

the priority order.

(e) Analyze Output

The recommended production amount for each item to achieve all goals

optimally.
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4. Results and Discussion

4.1. Data Descriptions

To assist in formulating the production planning model, this study makes use of

past sales data for different types of building materials. This dataset offers valuable

information on monthly sales trends and is essential for performing forecasting,

determining target benchmarks, and developing the multi-goal programming model.

The sales records, covering the period from January to December 2024, were sourced

from CV Lembah Melintang. A summary of the building materials sales is shown

in Table 1.

Table 1. Data of Building Material Sales in 2025

No Month
Product Type (piece)

Amount
X1 X2 X3 X4 X5 X6

1 January 21500 24500 455 440 400 1289 48584

2 February 21800 22433 465 456 320 1280 46754

3 March 23500 24300 556 478 350 1276 50460

4 April 26800 22560 387 450 340 1266 51803

5 May 28000 21000 434 420 380 1258 51492

6 June 29800 25000 445 435 335 1278 57293

7 July 27500 26500 342 430 350 1280 56402

8 August 27000 27650 390 398 385 1265 57088

9 September 26500 23680 520 448 365 1255 52768

10 October 28100 24850 434 420 378 1248 55430

11 November 28500 26580 385 400 395 1225 57485

12 December 27900 25850 550 420 380 1230 56330

Total 316900 294903 5363 5195 4378 15150 641889

Source: CV Lembah Melintang (Data 2025)

Based on Table 1, the monthly sales data for several types of building materials

produced by CV Lembah Melintang during the period of January to December

2025. The materials included are bricks, crushed stone, gravel, home rosters, glass

blocks, and ceramics. The sales figures are recorded in units and will be used as the

basis for forecasting and production planning in this research.

Table 2. Cost of Production (In IDR)

No Type Cost of Raw Cost of Overheads Total Cost

Product Material Live Work Cost Production

1 X1 650 400 50 1100

2 X2 1200 650 50 1900

3 X3 8500 4000 500 13000

4 X4 28000 6000 400 34400

5 X5 35000 6000 600 41600

6 X6 45000 8000 600 53600

Source: CV Lembah Melintang (Data 2025)
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In Table 2, the production costs for each type of building material manufactured

by CV Lembah Melintang. The costs are listed in Indonesian Rupiah (IDR) and

represent the cost required to produce one unit of each material, including bricks,

crushed stone, gravel, home rosters, glass blocks, and ceramics. This data is essential

for constructing the cost constraint in the multi-goal programming model used in

this research.

4.2. Forecasting Result of Building Materials

In this section presents the forecasted sales volume for each type of building mate-

rial produced by CV Lembah Melintang, calculated using the Winter’s Exponential

Smoothing method as described in Eqs (2.5)-(2.7). This forecasting method con-

siders trend and seasonal components, making it suitable for data with recurring

seasonal patterns. The forecasted values serve as the sales volume targets in the

construction of the multi-goal programming model.

Table 3. Sales Forecasting Results for Each Type of Product in 2025

No Month
Product Type (piece)

Amount
X1 X2 X3 X4 X5 X6

1 January 19233.45 23048.49 456.8 460.73 384.72 1312.04 44896.233
2 February 20215.08 21512.77 466.275 471.02 311.52 1296.02 44272.68
3 March 22463.91 23692.19 556.927 487.72 344.32 1285.91 48830.982
4 April 26266.96 22302.53 387.29 454.29 337.46 1270.68 51019.21
5 May 27995.29 20994.18 433.997 420.23 379.89 1258.42 51482.015
6 June 30253.17 25211.23 444.731 432.14 336.79 1275.03 57953.098
7 July 28229.25 26895.07 341.641 424.87 353.34 1274.47 57518.642
8 August 27922.17 28183.75 389.471 391.77 389.77 1257.8 58534.731
9 September 27522.19 24198.17 519.198 439.98 370.14 1246.81 54296.493
10 October 29231.53 25419.38 433.297 412.06 383.58 1239.42 57119.267
11 November 29632.59 27182.6 384.381 392.47 400.78 1216.62 59209.446
12 December 28945.6 26403.96 549.159 412.48 385.26 1222.02 57918.478

Total 317911.1893 295044.321 5363.1674 5199.775 4377.5887 15155.233 643051.27

4.3. Processing With Multi-Goal Programming Model

In this section, the working process of the MGP model will be explained in detail:

(1) Determination of demand target constraints

In meeting market demand, the deviation value the negative and positive of the

request target constraint must be minimized due to a shortage of production

quantities resulting in an inability to fulfill them customer demand and excess

production quantities will cause inventory costs to increase is getting bigger and

the production costs incurred are not can be solved. So the objective function

must beminimized.
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The objective function is:

Min Z =

6∑
i=1

(
d−i + d+i

)
,

with the constraint function for each product are:

X1 + d−1 − d+1 = a1k,

X2 + d−2 − d+2 = a2k,

X3 + d−3 − d+3 = a3k,

X4 + d−4 − d+4 = a4k,

X5 + d−5 − d+5 = a5k,

X6 + d−6 − d+6 = a6k.

(2) Production Cost Constraints

The objective of minimizing production costs is represented by a positive devi-

ation value, which indicates an excess over the targeted cost limit.

The objective function is:

Min Z = d+7 ,

with the model constraint function formulated:

1100X1 +1900X2 +13000X3 +34400X4 +41600X5 +53600X6 + d−7 − d+7 = bk.

(3) Profit target constraints

CV Lembah Melintang seeks to maximize its profits; therefore, any profit value

falling below the target represented by a negative deviation will be minimized.

The objective function is:

Min Z = d−8 ,

with function model constraints:

785X1 + 650X2 + 10550X3 + 8500X4 + 28500X5 + 26450X6 + d−8 − d+8 = ck.

(4) The objective function of the model

Based on the constraint functions and the determination of priority scales, the

objective function for the goal programming model in this study is formulated

using the multi-goal programming approach, as represented by Eq. (2.13). The

following objective functions are applied to support the production planning

optimization.

The following objective functions are applied to support the production plan-

ning optimization.

Min Z = P1

6∑
i=1

(
d−i + d+i

)
+ P2d

+
7 + P3d

−
8 .

Referring to the model above, the monthly objective function used to optimize

production planning covering market demand targets, production cost limits,

and profit goals is presented in Table 4 below.
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Table 4. The Objective Function of The Model in Years

Month
Constrains

Demand Target Production Cost Profit Target

(Priority 1) (Priority 2) (Priority 3)

January X1 + d−1 − d+1 = 19233.45 1100X1 + 1900X2+ 785X1 + 650X2+

X2 + d−2 − d+2 = 23048.49 13000X3 + 34400X4+ 10550X3 + 8500X4+

X3 + d−3 − d+3 = 456.8 41600X5 + 53600X6+ 28500X5 + 26450X6+

X4 + d−4 − d+4 = 460.73 d−7 − d+7 = 63125205 d−8 − d+8 = 38965550

X5 + d−5 − d+5 = 384.72

X6 + d−6 − d+6 = 1312.04

February X1 + d−1 − d+1 = 20215.08 1100X1 + 1900X2+ 785X1 + 650X2+

X2 + d−2 − d+2 = 21512.77 13000X3 + 34400X4+ 10550X3 + 8500X4+

X3 + d−3 − d+3 = 466.275 41600X5 + 53600X6+ 28500X5 + 26450X6+

X4 + d−4 − d+4 = 471.02 d−7 − d+7 = 78750250 d−8 − d+8 = 48650865

X5 + d−5 − d+5 = 311.52

X6 + d−6 − d+6 = 1296.02

March X1 + d−1 − d+1 = 22463.91 1100X1 + 1900X2+ 785X1 + 650X2+

X2 + d−2 − d+2 = 23692.19 13000X3 + 34400X4+ 10550X3 + 8500X4+

X3 + d−3 − d+3 = 556.927 41600X5 + 53600X6+ 28500X5 + 26450X6+

X4 + d−4 − d+4 = 487.72 d−7 − d+7 = 74550880 d−8 − d+8 = 45546885

X5 + d−5 − d+5 = 344.32

X6 + d−6 − d+6 = 1285.91

...
...

...
...

December X1 + d−1 − d+1 = 28945.6 1100X1 + 1900X2+ 785X1 + 650X2+

X2 + d−2 − d+2 = 26403.96 13000X3 + 34400X4+ 10550X3 + 8500X4+

X3 + d−3 − d+3 = 549.159 41600X5 + 53600X6+ 28500X5 + 26450X6+

X4 + d−4 − d+4 = 412.48 d−7 − d+7 = 84340865 d−8 − d+8 = 50544865

X5 + d−5 − d+5 = 385.26

X6 + d−6 − d+6 = 1222.02

(5) Calculation Model

Based on the data analysis conducted using POM-QM v5 software, the optimal

solution was successfully obtained. This optimal value is identified through the

deviation variables (d+i and d−i ), which indicate the differences between the

actual outcomes and the predefined targets specifically in terms of production

volume, production costs, and profit goals. The deviation values for each of

these targets from January to December 2025 are presented as follows.
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Table 5. Deviations Between Production Targets and Optimal Solution

No Month
Cost of Production

Target d−i d+i Optimal Solution

1 January 44896.2334 0 0 44890.2334

2 February 44272.67998 0 0 44270.67998

3 March 48830.98175 0 0 48730.98175

4 April 51019.20976 0 0 51009.20976

5 May 51482.01499 0 0 51462.01499

6 June 57953.09819 0 0 57943.09819

7 July 57518.64212 0 0 57518.64212

8 August 58534.7306 0 0 58524.7306

9 September 54296.49274 0 0 54296.49274

10 October 57119.26729 0 0 57119.26729

11 November 59209.44562 0 0 59209.44562

12 December 57918.47797 0 0 57818.47797

Total 643051.2744 642793.2744

Figure. 2. Comparison Between Target and Optimal Production Quantities

The optimization results presented in Table 5 show that both negative and

positive deviation variables (d+i , d
−
i ) are equal to zero for all production targets.

Figure 2 further illustrates that the optimal production quantities closely follow

the monthly production targets throughout the planning period. The overlap

between the target and optimal values indicates that the Multi-Goal Program-

ming (MGP) model successfully satisfies the production targets without under-

production or overproduction. This result suggests that the forecasted demand,

available production capacity, production cost limits, and profit targets are well

balanced, enabling the optimization model to satisfy all objectives simultane-

ously. Therefore, no conflict occurred among the production goals during the

planning period.
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From a managerial perspective, these findings indicate that CV Lembah

Melintang is capable of meeting market demand while maintaining production

costs within the planned budget. The optimal production plan also minimizes

the risk of excess inventory and shortages, allowing the company to utilize

its production resources more efficiently. Consequently, the MGP model can

serve as an effective decision-support tool for determining monthly production

quantities under multiple operational objectives.

These findings are consistent with Hasbiyati et al. [16], who reported that

Goal Programming effectively balances multiple production objectives in manu-

facturing systems. Likewise, Alam [14] showed that priority-based optimization

provides better production planning by considering several conflicting goals si-

multaneously. Compared with Wang et al. [11], which employed a stochastic

goal programming approach, the proposed MGP model offers a simpler im-

plementation while still producing an optimal production plan that satisfies

demand, cost, and profit targets.

Table 6. Deviations Between Production Cost Constraints with Optimal Solution

No Month
Production Quantity

Target d−7 d+7 Optimal Solution

1 January 63125205 0 0 63125194

2 February 78750250 0 0 78750242

3 March 74550880 0 0 74550868

4 April 73456540 0 0 74550885

5 May 88567450 0 0 88567443

6 June 76560875 0 0 76560877

7 July 80250765 0 0 80250766

8 August 69250850 0 0 68250849.4

9 September 68245650 0 0 68245644

10 October 78125455 0 0 78125467

11 November 86786540 0 0 86786548

12 December 84340865 0 0 84340879

Total 922011325 922105662.4

The results shown in Table 6 indicate that the production cost constraint is

also fully satisfied throughout the planning period. The zero-deviation value for

the production cost goal indicates that the total production expenditure never

exceeds the predefined annual budget of IDR 922105662.4. This demonstrates

that the optimization model is capable of producing an economically feasible

production plan while maintaining operational efficiency.

More importantly, these findings suggest that the proposed production

schedule effectively allocates available resources without creating unneces-

sary production expenses. The optimization process simultaneously considers

production volume requirements and production costs, thereby preventing in-

efficient allocation of raw materials, labor, and manufacturing resources. Con-

sequently, the company can maintain production continuity while preserving

financial sustainability.
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Table 7. Deviations Between Profit Targets with Optimal Solutions

No Month
Profit

Target d−8 d+8 Optimal Solution

1 January 38965550 0 0 38965550

2 February 48650865 0 0 48650865

3 March 45546885 0 0 45546885

4 April 45678650 0 0 45678650

5 May 54320650 0 0 54320650

6 June 46890540 0 0 46890540

7 July 48765480 0 0 48765480

8 August 44560564 0 0 44560564

9 September 40250560 0 0 40250560

10 October 46345290 0 0 46345290

11 November 53560865 0 0 53560865

12 December 50544865 0 0 50544865

Total 564080764 564080764

The results presented in Table 7 show that the profit target was successfully

achieved in every month, with zero negative deviation. This indicates that the

proposed Multi-Goal Programming (MGP) model effectively satisfies the three

production objectives, namely meeting demand, minimizing production costs, and

achieving the targeted annual profit of IDR 564,080,764. The zero deviation confirms

that the production plan is feasible and well aligned with the company’s available

resources and operational capacity.

These findings are consistent with previous studies by Hasbiyati et al. [16]

and Alam [14], which demonstrated that priority-based Goal Programming can

effectively optimize production planning under multiple objectives. Compared with

the stochastic goal programming model proposed by Wang et al. [11], the pro-

posed MGP model provides a simpler and more practical approach that can be

implemented using POM-QM v5 while still producing optimal solutions. Therefore,

the proposed model can serve as an effective decision-support tool for improving

production planning and resource utilization in manufacturing companies.

5. Conclusion

The proposed Multi-Goal Programming (MGP) model successfully optimized

production planning at CV Lembah Melintang by simultaneously achieving three

production objectives: meeting monthly demand, maintaining production costs

within the annual budget limit of IDR 922105662.4, and attaining the annual profit

target of IDR 564080.764. The optimization results produced zero deviations for

all objectives, indicating that the proposed production plan effectively balances

production volume, operational costs, and profitability.

This study demonstrates that the MGP approach provides an effective decision-

support framework for production planning involving multiple conflicting objectives.

By integrating demand forecasting with priority-based optimization, the proposed



Multi-Goal Programming Model in Building Material Production Planning 385

model enables more realistic production planning and efficient resource utilization.

Therefore, the model can assist manufacturing companies in improving production

efficiency while maintaining financial performance. Future research may extend the

proposed model by incorporating demand uncertainty, transportation and inventory

costs, and probabilistic or robust optimization approaches to better represent real-

world production environments.

Bibliography

[1] A. Bueno, M. Godinho Filho, and A. G. Frank, “Smart production plan-
ning and control in the Industry 4.0 context: A systematic literature re-
view,” Computers & Industrial Engineering, vol. 149, p. 106774, 2020, doi:
10.1016/j.cie.2020.106774.

[2] J. Lohmer and R. Lasch, “Production planning and scheduling in multi-
factory production networks: a systematic literature review,” International
Journal of Production Research, vol. 59, no. 7, pp. 2028–2054, 2021, doi:
10.1080/00207543.2020.1797207.

[3] J. P. Herrmann, S. Tackenberg, E. Padoano, and T. Gamber, “Approaches of
Production Planning and Control under Industry 4.0: A Literature Review,”
Journal of Industrial Engineering and Management, vol. 15, no. 1, pp. 4–30,
2022, doi: 10.3926/jiem.3582.

[4] J. P. Usuga Cadavid, S. Lamouri, B. Grabot, R. Pellerin, and A. Fortin, “Ma-
chine learning applied in production planning and control: a state-of-the-art in
the era of industry 4.0,” Journal of Intelligent Manufacturing, vol. 31, no. 6,
pp. 1531–1558, 2020, doi: 10.1007/s10845-019-01531-7.

[5] F. Angizeh, H. Montero, A. Vedpathak, and M. Parvania, “Optimal production
scheduling for smart manufacturers with application to food production plan-
ning,” Computers & Electrical Engineering, vol. 84, p. 106609, 2020, doi:
10.1016/j.compeleceng.2020.106609.

[6] D. Izci, S. Ekinci, S. Orenc, and A. Demiroren, “Improved Artificial Electric
Field Algorithm Using Nelder-Mead Simplex Method for Optimization Prob-
lems,” in Proceedings of the 4th International Symposium on Multidisciplinary
Studies and Innovative Technologies (ISMSIT), 2020, pp. 0–4, doi: 10.1109/ISM-
SIT50672.2020.9255255.

[7] F. Firmansyah, D. J. Panjaitan, M. Salayan, and A. D. Silalahi, “Optimization
of Production Costs With Simplex Method,” Journal of Community Research
and Service, vol. 4, no. 2, p. 66, 2020, doi: 10.24114/jcrs.v4i2.15277.

[8] Y. Lee, A. Resiga, S. Yi, and C. Wern, “The Optimization of Machining Pa-
rameters for Milling Operations by Using the Nelder-Mead Simplex Method,”
Journal of Manufacturing and Materials Processing, vol. 4, no. 3, pp. 1–22, 2020,
doi: 10.3390/jmmp4030066.

[9] M. B. Uddin, M. A. H. Khan, and M. S. Islam, “Application of Lin-
ear Programming Techniques in Agriculture,” International Journal of Sci-
entific Research and Publications, vol. 13, no. 5, pp. 122–128, 2023, doi:
10.29322/ijsrp.13.05.2023.p13715.

[10] R. Jayaraman, C. Colapinto, D. Liuzzi, and D. La Torre, “Planning sustainable
development through a scenario-based stochastic goal programming model,”
Operations Research, vol. 17, no. 3, pp. 789–805, 2017, doi: 10.1007/s12351-016-



386 Cipta and Widyasari

0239-8.
[11] C. N. Wang, N. L. Nhieu, and T. T. T. Tran, “Stochastic chebyshev goal pro-

gramming mixed integer linear model for sustainable global production plan-
ning,” Mathematics, vol. 9, no. 5, pp. 1–23, 2021, doi: 10.3390/math9050483.

[12] H. Zare, M. K. Saraji, M. Tavana, D. Streimikiene, and F. Cavallaro, “An
integrated fuzzy goal programming—theory of constraints model for production
planning and optimization,” Sustainability, vol. 13, no. 22, pp. 1–15, 2021, doi:
10.3390/su132212728.

[13] Noviyarsi, L. Setiawati, and A. Arisya, “Optimization of Production Planning
Using Goal Programming Approach at Chocolate Factory,” MATEC Web of
Conferences, vol. 248, pp. 1–5, 2018, doi: 10.1051/matecconf/201824803016.

[14] T. Alam, “Sustainable Multi-Objective Production Planning for the Re-
frigerating and Air Conditioning Industry in Saudi Arabia: A Preemptive
Goal Programming Approach,” Sustainability, vol. 15, no. 4, 2023, doi:
10.3390/su15043346.

[15] M. Bolarinwa, K. Bello, and P. Adeosun, “Preemptive And Non-Preemptive
Goal Programming Approach To Inventory Optimization Of The Central Sterile
Supply Department, University College Hospital, Ibadan, Nigeria,” vol. 30, no.
1, pp. 15–30, 2024.

[16] I. Hasbiyati, R. Desri, and M. D. H. Gamal, “Pre-Emptive Goal Program-
ming Method for Optimizing Production Planning,” BAREKENG: Jurnal
Ilmu Matematika dan Terapan, vol. 17, no. 1, pp. 0065–0074, 2023, doi:
10.30598/barekengvol17iss1pp0065-0074.

[17] H. Gharoun, M. Hamid, and S. A. Torabi, “An integrated approach to joint
production planning and reliability-based multi-level preventive maintenance
scheduling optimisation for a deteriorating system considering due-date satis-
faction,” International Journal of Systems Science: Operations & Logistics, vol.
9, no. 4, pp. 489–511, 2022, doi: 10.1080/23302674.2021.1941394.

[18] T. Alam, “Modeling and Analyzing a Multi-Objective Financial Planning
Model Using Goal Programming,” Applied System Innovation, vol. 5, no. 6,
2022, doi: 10.3390/asi5060128.

[19] I. Meidute-Kavaliauskiene, V. Davidaviciene, S. Ghorbani, and I. G. Sahebi,
“Optimal allocation of gas resources to different consumption sectors using
multi-objective goal programming,” Sustainability, vol. 13, no. 10, pp. 1–19,
2021, doi: 10.3390/su13105663.

[20] C. Sen, “Improved Multi Goal Programming Technique,” American Jour-
nal of Operations Research, vol. 2020, no. 3, pp. 45–48, 2020, doi:
10.5923/j.ajor.20201003.01.

[21] A. N. Putri, M. Hariadi, and R. F. Rachmadi, “Multi-objective Optimization
of Production Using Simplex, Goal Programming, and Pareto Front Models,”
Journal of Optimization in Industrial Engineering, vol. 16, no. 2, pp. 63–73,
2023, doi: 10.22094/JOIE.2023.1985816.2062.

[22] H. Cipta and R. Widyasari, “Goal Programming Model in Tackling The Op-
timal Building Material for Production Planning,” Journal of Industrial Engi-
neering and Management, vol. 1, no. 1, pp. 1–6, 2023, doi: 10.52088/jaiem.v1i1.2.

[23] T. D. Cahyono, H. Purwanto, I. Adhicandra, K. Kraugusteeliana, and E.
Winarno, “Forecasting Analysis of Fishermen’s Productivity Data Using Single
Exponential Smoothing,” JINAV Journal of Information and Visualization, vol.



Multi-Goal Programming Model in Building Material Production Planning 387

3, no. 2, pp. 167–173, 2022, doi: 10.35877/454ri.jinav1487.
[24] F. Sidqi and I. D. Sumitra, “Forecasting Product Selling Using Single Expo-

nential Smoothing and Double Exponential Smoothing Methods,” IOP Con-
ference Series: Materials Science and Engineering, vol. 662, no. 3, 2019, doi:
10.1088/1757-899X/662/3/032031.

[25] D. Febrian, S. I. Al Idrus, and D. A. J. Nainggolan, “The Comparison of
Double Moving Average and Double Exponential Smoothing Methods in Fore-
casting the Number of Foreign Tourists Coming to North Sumatera,” Jour-
nal of Physics: Conference Series, vol. 1462, no. 1, 2020, doi: 10.1088/1742-
6596/1462/1/012046.

[26] A. S. Ahmar, F. Fitmayanti, and R. Ruliana, “Modeling of inflation cases in
South Sulawesi Province using single exponential smoothing and double expo-
nential smoothing methods,” Quality & Quantity, vol. 56, no. 1, pp. 227–237,
2022, doi: 10.1007/s11135-021-01132-8.

[27] A. S. Ramadhan, A. Prabowo, R. H. Kankarofi, and I. M. Sulaiman,
“Forecasting Human Development Index With Double Exponential Smooth-
ing Method And A Correct Determination,” International Journal of Busi-
ness, Economics and Social Development, vol. 4, no. 1, pp. 25–31, 2023, doi:
10.46336/ijbesd.v4i1.375.

[28] A. Ahmed Shokeralla, F. EL Guma, A. G. Mohammed Musa, F. EL-
rhman Elsmih, and A. A. Shokeralla, “Prediction the daily number of con-
firmed cases of covid-19 in Sudan with ARIMA and Holt-Winter exponen-
tial smoothing,” International Journal of Development Research, 2020, doi:
10.37118/ijdr.19811.08.2020.

[29] H. S. Mokhtar, S. Bazaraa, and J. J. Jarvis, Linear Programming and Network
Flows, New Jersey: Wiley, 2010.

[30] J. Ignizio, Introduction to Linear Goal Programming, Sage Publications, Inc.,
2011, doi: 10.4135/9781412984669.

[31] M. Mezghani, A. Rebai, A. Dammak, and T. Loukil, “A goal pro-
gramming model for aggregate production planning problem,” International
Journal of Operational Research, vol. 4, no. 1, pp. 23–34, 2009, doi:
10.1504/IJOR.2009.021616.


