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Abstract 

 Shipment of container has become a phenomenon in the world of logistics it is seen as more 

efficient and effective means of transportation. Changes in shipment patterns from break bulk cargo to 

containers also occur in the port of Perawang along with the construction of bridges in Siak Sri Indrapura 

so that large vessels can no longer enter and carry out loading and unloading activities at the Perawang 

port, and this has resulted in companies having to invest in mechanical equipment because ships that 

enters the perawang private jetty is no longer supported by the crane on the ship. 

Based on data owned by PT. Indah Kiat Perawang container shipments continue to increase from 

year to year but not accompanied by an increase in the number of labor. This study aims to see the effect 

of Container Shipment, Mechanical Equipment Investment and Labor Wages on Labor Demand at 

perawang port. This study uses secondary data with data from 12 semesters from 2013 to 2018. With 

independent variables namely Container Shipment, Investment and Wages. The analysis technique used is 

multiple regression. The results of the research shows that container shipment and investment has no 

significant effect on labor demand, whilts wages has a significant and negative effect on labor demand 
 

Keywords: Shipment container, Investment, Wages and Labor demand. 
 

Abstrak 

Pengapalan kontainer telah menjadi fenomena di dunia logistik yang dipandang sebagai sarana 

transportasi yang lebih efisien dan efektif. Perubahan pola pengiriman dari kargo curah ke kontainer 

juga terjadi di pelabuhan Perawang bersamaan dengan pembangunan jembatan di Siak Sri Indrapura 

sehingga kapal-kapal besar tidak dapat lagi masuk dan melakukan kegiatan bongkar muat di pelabuhan 

Perawang, dan ini memiliki mengakibatkan perusahaan harus berinvestasi dalam peralatan mekanik 

karena kapal yang memasuki dermaga pribadi perawang tidak lagi didukung oleh crane di kapal. 

Berdasarkan data yang dimiliki oleh PT. Pengiriman kontainer Indah Kiat Perawang terus 

meningkat dari tahun ke tahun tetapi tidak disertai dengan peningkatan jumlah tenaga kerja. Penelitian 

ini bertujuan untuk melihat pengaruh Pengiriman Kontainer, Investasi Peralatan Mekanik dan Upah 

Tenaga Kerja terhadap Permintaan Tenaga Kerja di pelabuhan perawang. Penelitian ini menggunakan 

data sekunder dengan data dari 12 semester 2013-2019. Dengan variabel independen yaitu Pengiriman 

Kontainer, Investasi dan Upah. Teknik analisis yang digunakan adalah regresi berganda. Hasil 

penelitian menunjukkan bahwa pengiriman kontainer dan investasi tidak berpengaruh signifikan 

terhadap permintaan tenaga kerja, sedangkan upah upah memiliki pengaruh signifikan dan negatif 

terhadap permintaan tenaga kerja. 
. 

Kata Kunci : Pengiriman kontainer, Investasi, Upah, Tenaga Kerja.  
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1. INTRODUCTION 
 

Indonesia is the largest archipelago country in the world with a beach length of 95,181 Km, 

17,504 islands and sea area of 5.8 Million Km2. This was also reaffirmed in Article 25 of the 2nd 

Amendment to the 1945 Constitution (Kusumastanto, 2018). With this condition, the port industry in 

Indonesia should grow better and provide Port economics multiplier effects or smooth distribution that is 

able to contribute to the country's revenue in the form of regional industrial sector growth, tax revenue 

and job creation (Sudarmo, 2018). In accordance with the development of container shipments continue 

to increase in Indonesia, this can be seen from Figure 1 below: 

 

Figure 1: Container Port Throughput 2011 – 2018 (Indonesia) 

 
                      Source: UNCTADstat, 2019 

 

This also applies at the port of PT. Indah Kiat Perawang along with the increase in production 

results and changes in the pattern of shipments as impact of the Siak bridge construction. Amid the high 

cost of logistics and international market competition, companies always try to reduce costs so that the 

products produced can compete in the market, for that the company must do efficiency. This is because 

the cost of rental equipment and labor costs always increase. However, the high volume of loading and 

unloading is not accompanied by an increase in the needs of labors, where the needs for labors tend to 

continue to decrease even though the number of available manpower tends to remain constant (416 

people: KTKBM data for 2019). We can see this in Figure 2 below: 

 

Figure 2 : Comparison of the Increase in Loading and Unloading Volume with the Number of Labors 

Demands in Perawang Port 2011 – 2018 

 
  Source : PT. Indah Kiat, 2019 

 

From Figure 2 above, there is a contrast between the increase in shipments as the output of a port 

and the fluctuating and tending needs of labors which tend to decrease. This condition is contrary to the 
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theory of production that if output increases, the number of labors also increases. To speed up the loading 

and unloading process at the port, the companies invest more cranes to make time efficient. From the 

investment data carried out by companies in the past 6 years, investment fluctuations are quite sharp and 

tend to decrease every year, this can be seen in Figure 3 below:  

 

Figure 3: Investment Value of Cranes and Wages at Perawang Port 2013 - 2018 (Rupiah) 

 
          Source : PT. Indah Kiat, 2019 

 

The decrease in labor needs does not reduce the costs that companies must incur for labors, 

although the need for the number of labors needed to work decreases but labor costs incurred by 

companies continue to fluctuate and tend to increase.  

Based on the explanation above, the purpose of this study is to analyze the variable shipment 

container (output), investment and wages to the demand for the number of labors at the Port of Perawang 

in 2013 - 2018. 

 

 

2. METHOD 
 

2.1 Data 

In this study the data used are secondary data in the form of time series data for all variables, 

namely Labor Demand, Container Shipment, Mechanical Equipment Investment, and Labor Wages. This 

secondary data was obtained from the annual port operational report (TUKS) of PT. Indah Kiat Pulp & 

Paper Tbk - Perawang for 12 semesters from 2013 to 2018. 

 

2.2 Operational Definition of Variable 

The scope of this study includes the factors that influence the demand for labor in the port (TUKS) 

of PT. Indah Kiat Pulp & Paper Tbk - Perawang viewed from the perspective of increasing container 

shipments, mechanical equipment investment and labor costs during the 12 Semester period from 2013 to 

2018. To further facilitate the discussion the authors limit the research variables, to: 

1. Demand for workers is the laborers needed at the port of PT. IKPP - Perawang for loading and 

unloading activities, and this variable is counted in the number of people. 

2. Container Shipment is the number of containers entering and leaving the port of PT. Indah Kiat 

Pulp & Paper Tbk - Perawang in TEU (Twenty Equivalent Unit). 

3. Mechanical Equipment Investment is the value of Crane investment needed for the operation of 

loading and unloading of goods and containers at the port of PT. Indah Kiat Pulp & Paper Tbk - 

Perawang both for rental and company-owned assets, and this variable is calculated in units of 

Rupiah (an average of 6 months). 

4. Labor wages are wages paid by companies to loading and unloading labors (KTKBM) at the port of 

PT, Indah Kiat Pulp & Paper - Perawang based on labor results and are valued in cash (Rupiah) per 

labor per month. 
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2.3 Data Analysis Method 

Data analysis conducted was quantitative analysis expressed by numbers and calculations using 

statistical methods assisted by the Eviews program. Analysis of the data used in this study is testing classic 

assumptions, multiple regression analysis and hypothesis testing. The form of the multiple linear regression 

equation is as follows: 

 

Y = a + b1x1 + b2x2 + b3x3 + e 
 

 

Remarks : 

Y  = Dependent Variable of Labor Demand (Person) 

a  = Constanta 

b1-b3  = Independent variable regression coefficient 

x1  = Independent Variable Container Shipment (TEU) 

x2  = Independent Variable of Mechanical Equipment Investment (Rupiah) 

x3  = Independent Variable Labor Wage (Rupiah) 

e  = Error Term 

 

2.4 Classical Assumption Deviation Test 

To avoid bias and errors in data processing, the following classic assumption tests are needed:  

a. Normality test aims to test whether this multiple linear regression model has a normal distribution 

or not. 

b. Multicollinearity test is done to test whether the regression model found a relationship between 

independent variables 

c. The heteroscedasticity test is used to test whether a regression model of variation occurs from one 

observation to another. 

d. The autocorrelation test is used to test whether there is a correlation between the disturbance error 

in the t period and the error in the previous t-1 period. 

 

2.5 Coefficient of DeterminationTest (R
2
) 

The coefficient of determination states the proportion or percentage of the total variation of the 

dependent variable explained by the independent variable 

 

2.6 T Statistics Test 

T test is used to determine the effect of variable (partial) or each independent variable on the 

dependent variable. 
 

F Statistics Test 

F test is used to determine the effect simultaneously or together of independent variables on the 

dependent variable. 
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3. FINDING AND DISCUSSION 
 

3.1 Classical Assumption Test 

 

Normality Test 

Figure 5: Normality Test 
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Mean       3.32e-14
Median  -1.827884
Maximum  25.30504
Minimum -44.29040
Std. Dev.   21.57387
Skewness  -0.549999
Kurtosis   2.471077

Jarque-Bera  0.744877
Probability  0.689052

 
                                      Source: Processed Data, 2019 

 

In the above data, the probability value is 0.689052> 0.05 so it can be concluded that the data used 

are normally distributed. 

 

Multicollinearity Test 

Table 1: Multicollinearity Test 

 
                             Source: Processed Data, 2019 

 

The calculation results of the data analysis above, obtained Centered VIF values for all 

independent variables <10. Based on these results it can be concluded that the regression model is free 

from multicollinearity. 

 

Autocorrelation Test 

Table 2: Autocorrelation Test 

 
            Source: Processed Data, 2019 

 

Based on the data it can be seen that the probability value of Obs * R-squared is 0.6014 (Prob.> 

0.05), so it can be concluded that the equation model does not experience autocorrelation problems. 
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Heteroscedasticity Test 

Table 3 : Heteroscedasticity Test 

 
             Source: Processed Data, 2019 

 

From the data above we get the value of Obs * R-Squared and Chi Squares value. If Obs * R-

Squared is above the value of Chi Squares, and the probability of Chi Squares value of 0.1028> 0.05 

indicates there is no heteroscedasticity in the model. 

 

Statistics Test 

Simultaneous Test (F Test) 

Table 4 : Estimation Result 

 
                       Source: Processed Data, 2019 

 

From the table above it can be seen that the calculated F value of 21.93083 at the significance 

level of 0.000325, because the probability value <0.05, it can be concluded that together the shipment, 

investment and labor costs affect the number of labors. 

 

Partial Test (T Test) 

 

Table 5 : T Test Results 

 
        Source: Processed Data, 2019 

 

Of the 3 variables tested partially that have a significant influence on the needs of labors are the 

variable labor wages with a negative influence with a t-statistic value of -3.528747 and a probability of 

0.0077 smaller than the alpha value that we used in this study that is 0.05. This means that the higher the 

wage, the lower the demand for labor. For container shipment and investment variables, no significant 

effect on labor demand.  

 

 

 



Jurnal Niara         Vol. 13, No. 1 June 2020, Hal. 132-144 

 

P-ISSN 1693-3516 | E-ISSN 2528-7575         138 

 

Coefficient of Determination (R
2
) 

From Table 4 above shows that the value of R Square is 0.891588. This means that the 

contribution of shipments, investments and labor costs to total labor demand is 89.1588% while the 

remaining 10.8412% is influenced by other variables not included in this research model. 

 

Discussion 

Effect of shipment on the number of labors 

Changes in product shipments from breakbulk systems to containers have had an impact on work 

processes and labor needs. In the shipping or shipment process, PT. Indah Kiat Pulp & Paper Tbk - 

Perawang still uses 2 shipping methods for its products (pulp, paper and tissue), namely breakbulk and 

container. Based on the data of the last 6 years, pulp products which used to use a breakbulk system 

gradually changed to using containers. We can see the decrease in shipment pulp breakbulk from the data 

in Figure 6 below: 

Figure 6: Break-bulk Pulp Product Shipment 2013 – 2018 

 
                               Source: PT. IKPP, 2019 

 

Changes in shipping patterns and the decrease in shipment break-bulk certainly also affect the 

number of break-bulk ship call to PT. Indah Kiat Pulp & Paper Tbk - Perawang as shown in the following 

processed data in Figure 7: 

 

Figure 7: Average call of break-bulk (pulp) ship in 2013 – 2018 

 
        Source: PT. IKPP, 2019 

 

The reduction in ship call and loading with the break-bulk system results in reduced work that can 

be done by labors. For every product shipped using the break-bulk system, 11 laborers are required for 

each shift (laborers use 2 shifts, morning and night shifts), in total means for 1 ship used 22 labors or 

adjusted to the number of cranes used . And if shipping uses containers the number of labors used is a 

maximum of 7 people / shift / ship or can be less depending on the type of crane used. The number of 
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laborers used is based on company work agreements with Stevedoring Company (PBM) and based on a 

joint decision of the Director General of Sea Transportation, the Director General of Labor Supervision 

and Deputy of the Institutional Sector of Cooperatives and Small and Medium Enterprises on the 

Development and Arrangement of Unloaded Labors (TKBM) at Ports states that the number of TKBM 

work groups placed in each terminal must be adjusted to the type of goods and the volume of goods 

loading and unloading activities, this is in accordance with Monaco & Olsson's (2005) study, which says 

that what determines the needs of labors is the ability of labor organizations to negotiate with consumers 

or service users instead of container output. The results of this study support the research of Tomlinson 

(2009) which in his research said that the use of containers has a negative impact on the use of the 

number of labors because the goods are already loaded in containers and easier to handle. 

This condition is different from the research by Ismail et al (2013) which states that output has a 

positive and significant effect on labor demand and hence the increase in output / production also 

increases the amount of labor employed. Research by Mahendra (2014) also contradicts the results of this 

study because in his research concluded that production capacity has a positive effect on employment. It 

is different from what happened at Perawang Port where the influence of container shipments tends to be 

negative, although not significant. This is the same as Riky Hasnedi's research (2012) which concluded 

that output does not have a significant effect due to the use of technology used by industry, so that the 

work that humans should be doing is replaced by machines which causes low labor demand even though 

the resulting output is higher. This condition can be proven by changing the shipment to the container, so 

the handling of cargo in the unit of goods is getting smaller because the cargo has become one in the 

container. 

 

Effect of investment on the number of labors 

From the existing data, investments made by companies based on the processing of e-views 

systems actually have an impact on increasing demand for the number of labors who work. The current 

conditions of the types of cranes used at Perawang port are as follows: 

 

Table 6: Types and Number of Crane Units of PT. Indah Kiat Pulp & Paper – Perawang 

 
                                     Source: PT. IKPP, 2019 

 

The results of this study contradict the research conducted by El-Sahli & Upward (2017) which in 

his research said that changes in container shipments and investment in supporting technology have an 

impact on reducing labor work. This condition is caused by the pattern of shipments at Perawang Port that 

still does not fully use containers as a product distribution tool so that the company's investment is still 

focused on how the equipment that is leased or purchased can be multifunctional and can be used 

optimally and does not result in waste because many standby waits for cargo, this resulting in mechanical 

equipment that is rented is still mostly a crawler crane which if used for container loading still uses labor 

on each unit to install and open slings when the container will be loaded or unloaded onto the ship or vice 

versa. 
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This study supports the results of previous studies conducted by Divianto (2014), Chusna (2013), 

Putra (2012), Indarti (2016), Ningsih (2015), which states that capital / investment has a positive and 

significant effect on employment due to new investments or tools will require additional labor. 

 

Effect of labor wages on the number of labors  

Based on data every year there is an increase in labor wages with a percentage of 7 to 13%, so this 

has an impact on the amount of costs to be incurred by the company. The rising labor costs have an 

impact on the logistics costs of the company which ultimately makes the competitiveness of the 

company's products inferior to similar companies, this makes the company change the pattern of work 

and use of labor by making new agreements with Stevedoring (PBM) and KTKBM, calculation of labor 

needs that were previously per crane changed to per ship and adjusted to the needs on the basis of 

consideration the more labors used the greater the cost of overtime incentives incurred by the company. 

This is because outside of the tariff per ton (work output) the company is also required to pay overtime 

incentives to labors in accordance with the labor quota agreed in the work contract between the company 

and the stevedoring company (PBM) which coordinates the labors. 

 

Table 7 : Agreement on the Number of Labors Worked 

 
           Source: PT. IKPP, 2019 

 

Based on the data above it has been proven that wages do have a negative and significant effect on 

labor needs, because with an increase in labor rates the company will try to reduce the demand for the 

number of labors in the hope that the costs incurred for labor costs will be reduced or at least the same as 

before, this is because companies must keep their product prices competitive in the market. This study 

supports previous research conducted by Indarti (2016), Nababan (2017), Ningsih (2015), and 

Prastyaningsih (2016) who say that wages have a negative and significant effect on labor demand because 

many industries use capital-intensive technology for their production processes. This condition occurs 

when wages rise with the assumption that prices of fixed capital goods. Decreasing the number of labors 

due to the replacement of machines so that the industry reduces labor. This is also consistent with the 

theory put forward by Sumarsono (2006) which says that an increase in the wage rate in the long run will 

be responded by companies with adjustments to the inputs used. The company will use capital-intensive 

technology for its production process and replace labor with capital goods such as machinery and others. 

This condition occurs when the wage level rises assuming the prices of other capital goods are fixed. The 

decrease in the use of the amount of labor needed because of the replacement or additional use of 

machines is called the substitution effect of labor or substitution effect (capital intensive).  

However, this is different or contrary to research conducted by Ismail (2013) and Chusna (2013) 

where their research shows that for developing industries in developing countries and wage levels have a 

positive effect on labor demand, which means the higher wage levels will more and more labors want to 

work. This condition is different from what happened in Perawang Port due to the market orientation of 
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PT. Indah Kiat is an export and labor costs are one of the cost components that are a burden in product 

competition in the market, the greater the logistics costs incurred by the company, the higher the price of 

the product and the impact of the product being sold is unable to compete in the market. 

 

 

4. CONCLUSION 
 

Based on the results of research and discussion, it can be concluded that: 

1. Partially from the 3 variables tested are shipment containers, investment and wages, which have a 

significant effect on labor demand is wages. With the increase in wages, labor demand will 

decrease, this is because companies will try to keep their products competitive in the market by 

reducing costs. 

2. Container shipment in the long run has a negative impact on the demand for labor. 

3. The determination of the number of labors employed is influenced by the following things: 

a. Types of goods that are unloaded / loaded. 

b. The amount of wages paid. 

c. Agreement between Labor Organization (KTKBM) with PBM (Stevedoring Company) or 

Customer. 

d. Type of Crane used during loading or unloading activities. 

e. Law, regulation and government policy. 

4. The influence of Container Shipment, Investment in Mechanical Equipment and Labor Wages 

together has a significant effect on the number of labors with a significance of 89%. 

5. IKPP Jetty is private jetty so loading and unloading speed is very important and affects to the 

efficiency and productivity of the company 
 

 

5. SUGGESTION 

 

Based on the results of the analysis and conclusions previously described, suggestions that can be 

made are as follows : 

1. From the labor side, it is necessary to streamline the organization by no longer extending / replacing 

personnel who have entered retirement age (Joint Decree of the Director General of Sea 

Transportation et al, 2011) and changing mindsets to try to increase their skills not only as unskilled 

laborers but also have to think to be able to find other alternatives in accordance with the development 

of the logistics world. 

2. For cost efficiency, time and customer satisfaction, container shipping from the company side is very 

effective and has the potential to continue to be developed, and is supported by investment in 

mechanical devices intended for container loading and unloading.. 

3. To keep economic conditions conducive, the company is advised to: 

a. Conduct training - creative economy training for the surrounding community and labors to be able 

to open their own business fields and no longer depend on their work as loading and unloading 

labors. 

b. Provide assistance directly to business groups or communities in need 

c. Approach and foster community with community development programs  

d. Provide job opportunities according to their expertise and fields in the company..   
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