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Abstract 
 

This study examined how supplier collaboration practices can affect company performance 

through the mediation of lean manufacturing and inventory control in the context of Java, Indonesia. 

The mediating effect of lean manufacturing and inventory control on the relationship between 

supplier collaboration practices and company performance was investigated. This survey was 

collected among 88 manufacturing companies on the island of Java, which are engaged in the 

chemical and chemical goods sector and the non-metallic minerals industry. Validity and reliability 

analysis and structural equation modeling to test hypotheses using smartPLS software. This study 

reveals that supplier collaboration practices positively and significantly affect company 

performance. In addition, it also found that inventory control positively and significantly mediates 

the relationship between supplier collaboration practices and company performance. In contrast, 

lean manufacturing does not significantly mediate the relationship between supplier collaboration 

practices and company performance. This study contributes to the knowledge of the mediation effect 

in the practice of inventory control and lean manufacturing on the company performance-supplier 

collaboration relationship. Company leaders also gain insight on how to collaborate with suppliers 

to help companies implement more efficient business practices by making continuous improvements 

and always maintaining inventory levels so that companies can improve their performance. 
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1. Introduction 

 

Globalization impacts trade between one 

region, nationally and even regionally, without 

clear boundaries. Trade, often called business 

transactions, is vital for a region's economy, both 

large and small-scale, domestic and inter-country 

trade. The more significant work impacts the 

number of suppliers of similar goods and substitute 

goods, resulting in increasingly complex business 

competition. Increased competition will impact 

companies to emphasize efficient and effective 

processes by producing competitive products 

(Tarigan et al., 2020). The process innovation 

carried out by the company internally cannot 

provide greater efficiency and effectiveness, so 

the company involves supplier partners and 

customer partners (Zhang et al., 2015). 

Companies can also involve customers to 

contribute to determining product development in 

detail and product requirements accurately so that 

data from customers can be integrated directly 

with company systems (Uvet et al., 2020). The 

company's efforts to overcome supply shocks are 

building partnerships with suppliers (Tarigan & 

Siagian, 2021). Companies with suppliers build a 

collaboration system to understand each other 

between one business and another. The relationship 

between the two parties is established by 

regulating the working mechanism and providing 

a sense of security for both parties (Ni & Sun, 

2018). Supplier collaboration, a widely accepted 

idea, requires the direct involvement of companies 

with supplier partners to jointly invest in processes 

or products for sustainable purposes (Tarigan & 

Siagian, 2021; Tanuwijaya et al., 2021). 

The company's ability to build good 

cooperation with suppliers and provide a strategic 

role for suppliers in the company's operations to 

jointly improve the production process of 

manufacturing companies, participate in sustainable 

material procurement, provide access rights to share 

knowledge in improving company performance 

on an ongoing basis (Cheng et al., 2012; Tarigan, 

2019). The company's collaboration with its 

suppliers can improve the innovation performance 

of manufacturing companies in China (Zhang et 

al., 2015). Companies are trying to build good 

collaborations with their suppliers to improve 

company performance in manufacturing companies 

in the USA (Cao & Zhang, 2011). The collaboration 

that the company builds is essential in increasing 

the company's competitiveness and performance. 

This collaboration provides better results than 
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companies that move individually, so collaboration 

can build together by providing improvements in 

creating efficient and productive operations (Uvet 

et al., 2020). Companies in China show that 

collaboration with suppliers can improve 

operational performance and financial performance. 

Improved performance and competitive advantage 

can be achieved with suppliers' relationship that 

includes trust, supporting suppliers to improve 

their processes, sharing information, involvement 

of suppliers in new product development, and 

long-term relationships (Al-Abdallah et al., 2014). 

Manufacturing companies always try to 

maintain a balance between the supply of goods 

and services needed by the company so that they 

are always available, so a collaboration system 

between suppliers and companies is needed to run 

well. Companies need to build good partnerships 

with suppliers in delivering raw materials  

according to company needs and the quantity and 

quality of materials needed by the company on an 

ongoing basis (Huang et al., 2020). In addition, 

lean manufacturing requires collaboration with 

suppliers to support manufacturing programs 

(Vanichchinchai, 2019). 

In manufacturing companies, inventory (raw 

material, goods in-process, and finished goods) 

should be managed so that inventory is sufficient, 

not too much but not too little, so that raw material 

costs become economical. The company does not 

lose the opportunity to serve sales due to a lack of 

raw material inventory (Abdul, 2018). Controlling 

the company's inventory with a certain level as 

needed will provide efficiency and effectiveness 

because it can estimate the appropriate material 

needs, timely delivery, and adequate inventory 

levels (Hilmola, 2020). Effective inventory 

control management is recognized as one of the 

areas that the management of any organization 

must possess. Companies must be able to develop 

an effective inventory control system or program 

so that the organization can feel the benefits in the 

future. The application of lean value stream 

mapping industry manufacturing can increase the 

rate of converting raw materials into finished 

products on the operational side by reducing 

waste (Garza-Reyes et al., 2018; Siagian and 

Tarigan, 2021). Demeter and Matyusz (2011) 

conclude that the application of Lean 

manufacturing is positively related to reducing 

inventories of raw materials, work in process, and 

finished goods.  

Ogbo & Ukpere (2014) explained in their 

research that organizations would benefit from an 

effective inventory control management system. 

Waste reduction, optimal use of resources, high 

inventory utilization, cost reduction, increased 

profitability, transparency, accountability, increased 

sales effectiveness, and stock holding and taking, 

which are accessible, are some benefits the 

organization will feel. Lean manufacturing in the 

manufacturing industry with lean production can 

impact financial performance and market  

performance (Abreu-Ledón et al., 2018). The 

implementation of lean manufacturing contributes 

significantly to the improvement of company 

performance. However, to achieve the desired 

performance, all lean manufacturing must be 

implemented holistically because of their 

mutually supportive nature (Nawanir et al., 2016). 

Iranmanesh et al. (2019) argue that lean 

manufacturing contributes to financial performance 

by lowering managerial costs, providing information 

about the importance and value of pollution 

reduction, or lowering the costs of implementing 

environmental improvements.  

Based on the results of previous studies, no 

one has conducted simultaneous research on the 

four constructs of lean manufacturing, inventory 

control, and supplier collaboration on company 

performance. In addition, previous research has 

not shown research on manufacturing companies 

engaged in chemicals or basic chemical raw 

materials. 

 

2. Literature Review 

 

Supply chain management (SCM) is a whole 

system approach carried out to manage the entire 

flow of information, materials, and services from 

raw material suppliers through factories and 

warehouses to the final customer (Siagian et al., 

2021). SCM is one of the most effective ways for 

organizations to increase the company's competitive 

advantage (Jiputra et al., 2020). SCM includes a 

set of practices and approaches taken to  

effectively integrate all parties involved in the 

supply chain (suppliers, manufacturers, distributors, 

and customers). The goal is to improve the long-

term performance of each organization and the 

supply chain in a sustainable and high-performance 

business model (Kristianto & Tarigan, 2019). In 

addition, SCM has been widely regarded as an 

effective management tool for organizations to 

maintain business stability, growth, and company 

profitability (Gorane & Kant, 2017). 

SCM as a set of approaches utilized to 

integrate suppliers, manufacturing, warehousing, 

and storage effectively so that merchandise is 

produced and distributed in the right quantity, at 
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the right location, and at the right time to 

minimize the costs of the entire supply chain 

network and achieve the targeted level of 

satisfaction. SCM is also the strategic and 

efficient coordination of conventional business 

functions and strategies across these business 

functions within a given company and across 

businesses in the supply chain to develop the 

company's long-term performance and the supply 

chain as a single unit (Tarigan, & Siagian, 2021). 

 

2.1. Supplier Collaboration 

 

Collaboration built by the company with 

suppliers is a form of partnership as a strategic 

relationship that aims between the company and 

suppliers to share compatible goals strive for 

mutual benefit, and recognize a high level of 

interdependence (Tanuwijaya et al., 2021). The 

partnership process involves the company and 

suppliers working together to plan and carry out 

supply chain operations regarding the procurement 

of raw materials, quality of raw materials, and 

well-coordinated time to achieve common goals 

and mutual benefits (Zhang et al., 2015; Tarigan 

& Siagian, 2021). Collaboration describes cooperation 

between independent but related companies to 

share resources and capabilities to meet the most 

extraordinary or dynamically changing customer 

needs. The company's collaboration with  

suppliers in the supply chain flow is an ability to 

work across organizational boundaries to build 

and manage value-added processes for both parties 

to meet customer needs (Cao & Zhang, 2011). 

Supply chain collaboration is increasingly 

being used as a form of mutually supportive 

business-to-business relationships such as partnerships, 

alliances, supplier-manufacturer relationships, 

integration with suppliers, and networking 

(Tarigan & Siagian, 2021; Kristianto & Tarigan, 

2019). Companies that work with suppliers can 

create some benefits that self-employment cannot 

achieve (Huang et al., 2020). The indicators used 

in measuring collaborat ion with suppliers 

adopting indicators in research are information 

sharing, joint knowledge, collaboration, and 

communication for problem-solving, resource 

sharing, and decision synchronization.  

 

2.2. Lean Manufacturing 

 

Lean manufacturing is a best practice in 

production that considers using existing resources 

to obtain economic value for customers by 

reducing waste or eliminating activities that do 

not provide added value (Anosike et al., 2021). 

Lean manufacturing in production identifies those 

that cannot be assessed in any production and tries 

to reduce or eliminate them to increase productivity 

or profits (Siagian and Tarigan, 2021). Lean 

manufacturing concerns internal manufacturing 

processes and the operation of the entire supply 

chain (So & Sun, 2010). The business environment 

is changing rapidly, and organizations are forced 

to face challenges and complexities that continue 

to grow. The lean manufacturing concept was 

developed to maximize resource utilization by 

minimizing waste. Lean is formulated to respond 

to a fluctuating and competitive business environment 

(Sundar et al., 2014). 

Lean manufacturing, which is applied to 

manufacturing companies with lean production 

using measurement items of process control & 

improvements, flow, workforce development, 

maintenance management, just-in-time, customer 

focus, and supplier relationship, was proposed by 

Abreu-Ledón et al. (2018). Lean manufacturing, 

also known as lean production in manufacturing 

companies, uses a complete system, flow system, 

setup times, and total productive maintenance 

(Hardcopf et al., 2021). The indicators used to 

measure lean manufacturing focused on lean 

production are process control & improvements, 

just-in-time, flow systems, and product maintenance.  

 

2.3. Inventory Control 

 

Inventory control is a company inventory 

management activity that aims to maximize the 

use of a company's inventory to minimize losses 

and gain profits from these activities (Yaqoub, 

2012). The company's inventories include raw 

materials, work-in-process, and finished goods. 

Inventory control is essential for companies 

because it can determine the effectiveness and 

efficiency of inventory to reduce the amount of 

inventory without damaging internal efficiency, 

the accuracy of delivery to customers, and the 

right inventory level (Hilmola et al., 2020). 

Inventory Control is the available materials 

for companies as needed by providing adequate 

quantities and types of inventories (Ogbo & 

Ukpere, 2014). Managers must be able to meet the 

budget that has been set and decide what to order, 

how to process, and when to order so that stock is 

available on time and at the most optimal cost. 

Therefore, inventory management involves  

organizing, planning, and controlling the flow of 

materials from their initial purchasing units 

through internal operations to points of service 
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through distribution (Tarigan et al., 2020; Ogbo & 

Ukpere, 2014). The indicators used in this study 

adopted the research of Fernando et al. (2020): 

Controlling the level of comparison of sales to 

average inventory levels inventory and inventory 

data information systems.     

 

2.4. Company Performance 

 

Company performance is part of the company's 

effectiveness, including operational and financial 

results (Jiputra et al., 2020). Company 

performance, described differently by (Siagian 

and Tarigan, 2021), is the actual result or output 

produced by a company which is then measured 

and compared with the expected results or output. 

Company performance is considered a  

multidimensional construct and a measure of a 

company's success and achievement (Kristianto & 

Tarigan, 2019). Operational performance and 

business performance are two measures of 

company performance. In their research, Liu et al. 

(2013) describes the business performance as 

referring to the company's financial performance 

related to net income, profitability, and return on 

investment, while operational performance refers 

to an increase in the company's response to a 

changing environment relative to its competitors. 

Hani (2021) states that operational performance in 

implementing lean operations manufacturing 

companies is the collaboration of all units in the 

company to support the production system as a 

business center in producing adaptability, 

transportation time, demand capability, and 

organizational stock turnover. The indicators used 

in this study follow Hardcopf et al. (2021) and 

Siagian et al., (2021): cost reduction, product 

quality, delivery on time, and flexibility.  

 

2.5. Hypothesis Development 

 

According to So & Sun (2010), supplier 

collaboration is a key capability of a successful 

SCI which adopts manufacturing best practices 

such as lean manufacturing, helping manufacturers 

and their suppliers set common goals/strategies to 

better support various operational processes. Lean 

manufacturing if there is no common interest and 

collaboration at the production level without a 

standard system with all suppliers (Martono, 

2018). Lean manufacturing is a production system 

that uses resources with little sacrifice to meet 

consumer expectations and desires. Collaboration 

with suppliers is needed to support lean 

manufacturing programs (Vanichchinchai, 2019). 

Lean manufacturing aims to eliminate costs that 

are considered unnecessary or activities that are 

not value-added from one process so that  

activities along the process flow (value stream) 

can produce value (Sartal et al., 2017). Then it can 

be formulated: 

H1: Supplier collaboration affects lean 

manufacturing. 
 

Control of the movement of raw materials 

from suppliers to customers is a crucial problem. 

Strategies in this area have now become the focus 

of top management. Raw materials influence the 

total investment in inventory control capital, 

work-in-process, and finished materials making 

this a potential for improvement (Tarigan et al., 

2020; Han et al., 2012). Holmstrőm et al. (2016) 

describe some severe obstacles to increasing 

flexibility in scheduling production capacity and 

allocating scarce supplies. Suppliers can benefit 

significantly by incorporating customer demand, 

inventory, and distribution requirements in their 

processes. Research conducted by Costantino et 

al. (2014) presents interactions that arise from 

sharing information between suppliers' parameters 

inventory control effect bullwhip, which reveals 

how inventory variance and average service levels 

increase. The most influential impact occurs when 

collaboration begins at the downstream level 

because, once demand distortion begins, it is more 

difficult to limit and recover. Then it can be 

formulated: 

H2: Supplier collaboration affects inventory control. 
 

Supplier Collaboration provides a mechanism 

for companies to reduce risks associated with 

supply uncertainty or gain access to resources, 

enabling them to achieve production and service 

goals, and ultimately improve firm performance 

(Cheng et al., 2012). Construction collaboration 

between companies and suppliers has a positive 

impact on company performance, with collaboration 

can improve company performance as seen by 

increased productivity and better response to 

customers (Tarigan, 2019). The partnership that 

the company built with its suppliers at  

manufacturing companies and found that the 

supply collaboration impacts company performance 

(Cao & Zhang, 2011; Yaqoub, 2012). The 

company's collaboration with suppliers in the 

Yangtze River Delta cities of China, with 133 

respondents as senior managers and directors, 

found that the collaboration built the company 

with suppliers could provide the company's  

innovation performance (Zhang et al., 2015). 
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Research conducted by (Uvet et al., 2020) 

explains that supplier collaboration results can 

directly improve supplier communication and will 

affect the company's logistics performance and 

achieve the highest operational performance 

improvement. 

H3: Supplier collaboration influences company 

performance. 

 

Capkun et al. (2009) support that the 

implementation of inventory control improves 

company performance through lower inventory 

levels, lower quality costs, and more excellent 

customer responsiveness with higher profits. The 

company's ability to control inventory can 

increase company performance because it can 

increase efficiency and effectiveness (Hilmola, 

2020). Ogbo & Ukpere's (2014) research shows 

that organizations will benefit from an effective 

inventory control management system. The 

company's ability to control inventory properly 

provides operational excellence with inventory 

cycle times and process efficiency for the 

company (Fernando et al., 2020). 

H4: Inventory control affects company performance. 

 

Practices Lean manufacturing must be 

implemented holistically because of its mutually 

supportive nature, where lean manufacturing 

contributes significantly to increasing performance 

(Nawanir et al., 2016). Lean production in 

manufacturing companies shows that lean 

production impacts the financial and market 

(Abreu-Ledón et al., 2018). One of the ways to 

achieve financial performance is with lean 

manufacturing by reducing managerial costs to 

reduce pollution, providing information about the 

importance of reducing pollution, or lowering the 

cost of implementing environmental improvements 

(Iranmanesh et al., 2019). The company's ability 

to implement lean operations, which are part of 

lean manufacturing, can improve the operational 

performance of manufacturing companies by 

increasing product quality and inventory 

efficiency (Hani, 2021; Sundar et al., 2014). 

H5: Lean manufacturing affects company 

performance. 

 

The application of lean value stream mapping 

industry manufacturing can increase the rate of 

converting raw materials into finished products on 

the operational side by reducing waste (Garza-

Reyes et al., 2018). Demeter and Matyusz (2011) 

concluded that implementing lean manufacturing 

is positively related to reducing inventories of raw 

materials, work in process, and finished goods. 

The company's ability to implement lean in 

manufacturing companies will be able to reduce 

inventory at the right size and amount of  

production (Deif & ElMaraghy, 2014). Lean 

production is part of lean manufacturing, which 

makes the manufacturing system focus on 

producing products on time at the lowest cost. 

Lean manufacturing in the production area 

reduces waste in each production process to 

produce products (Hani, 2021). 

H6: Lean manufacturing affects inventory control. 

 

Based on the explanation above, a research 

model can be determined, as shown in Figure 1. 

 
 

Figure 1. Research Model 

 

Based on the research model in Figure 1, it is 

found that there are three indirect hypotheses that 

the writer wants to test the relationship between 

the hypotheses. The hypotheses are: 

H7: Supplier collaboration affects company 

performance through lean manufacturing. 

H8: Supplier collaboration influences increase 

company performance through inventory control. 

H9: Supplier collaboration affects company 

performance through lean manufacturing and 

inventory control. 

 

3. Methods 

 

An essential element in research is the type 

of research because it determines the overall 

research results obtained by the researcher. For 

example, quantitative research aims at sampling 

techniques that are generally carried out randomly, 

and data collection uses research instruments. In 

addition, data analysis is quantitative/statistical to 

test established hypotheses (Ferdinan, 2014). 

Finally, the population is a combination of all 
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elements that determine events, things, or people 

that form specific characteristics in the center of 

researchers' attention because it is seen as a  

research universe (Ferdinan, 2014). 

The population in this study were companies 

engaged in manufacturing in the chemical 

industry and chemical goods as many as 273 (two 

hundred seventy-three) companies and in the non-

metallic minerals industry, as many as 296 (two 

hundred ninety-six), a total of 569 (five hundred 

sixty-nine) companies located in East Java. The 

samples for this study were 85 manufacturing 

companies in the chemical industry and goods 

from chemical companies and the non-metallic 

mineral industry in East Java. This research's 

sampling technique is nonprobability, with 

judgmental sampling. The criteria for selecting 

the sample in this study were companies operating 

in the chemical sector. Data analysis techniques in 

quantitative research use statistics. Data analysis 

was carried out by grouping data based on 

variables and respondents, grouping data based on 

variables from all respondents, presenting data for 

each variable studied, performing calculations to 

answer the problem formulation, and performing 

calculations to test the proposed hypothesis. This 

study uses a relationship model to test existing 

hypotheses and SEM (structural equation model). 

In the SmartPLS software calculations, there is a 

tiered relationship structure between variables 

(Hair et al., 2019). 

 

4. Results 

 

The object of the research is a manufacturing 

company in Java related to the processing of the 

chemical industry and chemical goods as well as 

the non-metallic mineral industry in Java. The 

characteristics of the respondents were reviewed 

based on the number of company employees. The 

most significant number of employees with more 

than 99 employees is categorized as large companies 

by 59 respondents (67%). In comparison, with 20 

to 99 employees with a total of 20 respondents 

(23%)  categorized as medium-scale industry,  and 

the number of workers is less than 20 employees, 

a total of 9 respondents (10%) are small-scale 

industry. The company's location in the study 

consists of the provinces of East Java, Central 

Java, West Java, Jakarta, and Banten. The largest 

percentage is in East Java province at 56% with 

49 respondents, the two West Java provinces at 

19% with 17 respondents, the third Jakarta at 18% 

with 16 respondents, the four Central Java  

provinces at 5% with four respondents, and lastly, 

Banten province was 2% with two respondents. 

Characteristics of respondents are reviewed 

based on the position or position in the 

department. The two positions with the highest 

scores were supervisor and manager, with 59 

respondents (67%). This illustrates that the 

respondent is in the middle manager position as 

coordination and operational responsibility and 

can be said to have known the company's 

condition so that he could represent the company 

in filling out this research questionnaire. The 

lowest position is in the senior staff with as many 

as eight respondents and the owner with one 

respondent. The measurement of the reflexive 

model was assessed using reliability and validity 

for validity with convergent validity and 

discriminant validity, and composite reliability 

for indicator blocks. Indicators with a loading 

factor value greater than 0.5 can be said to have 

met convergent validity and can be accepted (Hair 

et al., 2019). 

Variable supplier collaboration, the lowest 

value is obtained on the indicator that the 

company shares resources with suppliers (SC5) of 

0.564, and the value is above 0.5. Therefore, all 

measurement items on the supplier collaboration 

have met the convergent validity requirements 

and can be accepted. In the second variable, 

namely lean manufacturing, the lowest value was 

obtained on the indicator that the company 

implemented process control well (LM1) of 

0.8055, and the value was above 0.5; so it can be 

said that all measurement items on the lean 

manufacturing have met and are acceptable. 

Variable inventories control the lowest value on 

the indicator of the company controlling the 

inventory cycle periodically in the warehouse 

(IC2) is 0.745, and the value is above 0.5. Therefore, 

measurement items on the inventory control have 

met and are acceptable, and finally, on the fourth 

variable, firm performance, the lowest value is 

obtained on the indicator. Therefore, the company 

provides adequate flexibility for customer orders 

(CP4) and has met convergent validity. 

The reliability test was conducted to prove 

the instrument's accuracy, consistency, and 

accuracy in proving the construct. The reliability 

test uses the composite reliability method. The use 

of composite reliability to test construct reliability 

if the composite reliability value is said to be 

reliable if it has a composite reliability value of 

more than 0.7. The results shown in Table 2 have 

met the requirements. 
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Table 1. Convergent Validity Test 

Indicator 
Supplier 

Collaboration 

Lean 

Manufacturing 

Inventory 

Control 

Company 

Performance 

Company sharing knowledge with suppliers 

(SC1) 
0.700    

Companies sharing information with suppliers 

(SC2) 
0.739    

Companies communicating in solving problems 

with suppliers (SC3) 
0.613    

Companies involving suppliers in solving 

problems (SC4) 
0.597    

The company shares resources with suppliers 

(SC5) 
0.564    

The company synchronizes decisions together 

with suppliers (SC6) 
0.644    

The company implements process control well 

(LM1) 
 0.805   

The company makes continuous improvements 

(LM2) 
 0.864   

The company can complete the right product 

time (just in time) (LM3) 
 0.868   

The company's production process flow is 

running well (LM4) 
 0.852   

company's production productivity is running 

well (LM5) 
 0.849   

The company controls the level of finished 

products by considering sales (IC1) 
  0.782  

The company controls the inventory cycle 

periodically in the warehouse (IC2) 
  0.745  

The company controls the order process well 

(IC3) 
  0.848  

The company controls the inventory level of 

raw materials adequately in the warehouse 

(IC4) 

  0.826  

The company controls the information system 

in the warehouse adequately (IC5) 
  0.855  

The company can reduce production costs 

(CP1) 
   0.740 

The company can produce products according 

to customer requirements criteria (CP2) 
   0.813 

The company delivers products to customers 

according to the specified time (CP3) 
   0.780 

The company provides adequate flexibility for 

customer orders (CP4) 
   0.636 

 
Table 2. Reliability Test of Research 

Variables Research Variables Cronbach's Alpha rho_A Composite Reliability 

Supplier Collaboration 0.738 0.732 0.810 

Lean manufacturing 0.902 0.904 0.927 

Inventory Control 0.870 0.873 0.906 

Company Performance 0.737 0.763 0.832 

 

Testing the research hypothesis is shown in 

the t-statistical value. In that case, if the statistic is 

above or equal to 1.96, or the significance value 

(p-value) is below or equal to 0.05 (5%), it is 

stated that the alternative hypothesis is accepted. 

The hypothesis is rejected if the t-statistic value is 

below or equal to 1.96 or the p-value is above or 

equal to 0.05 (5%).  

Table 3 shows the test of the first hypothesis 

with a path coefficient value of the influence of 
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supplier collaboration on lean manufacturing of 

0.412, which has a t-statistic of 4.411, exceeding 

the t-statistic of 1.96 and has a P-value of 0.000 

under 0.05. It can be concluded that there is a 

significant positive effect between supplier 

collaboration on lean manufacturing in the 

manufacturing industry. This means that supplier 

collaboration significantly increased lean  

manufacturing in the manufacturing industry in 

this study with a significant level of 0.05. The 

second hypothesis with a path coefficient value of 

the influence of supplier collaboration on 

inventory control is 0.162, which has a t-statistic 

of 2.759, exceeding the t-statistic of 1.96 and has 

a P-value of 0.006, which is below 0.05. It can be 

concluded that there is a positive and significant 

influence between supplier collaboration on 

inventory control in the manufacturing industry. 

 
Table 3. Direct Effect Hypothesis Test Results 

Direct Effect 
Path 

Coefficient 

T 

Statistics 

P-

Values 

Supplier 

Collaboration → 

Lean Manufacturing 

0.412 4.411 0.000 

Supplier 

Collaboration → 

Inventory Control 

0.162 2.759 0.006 

Supplier 

Collaboration → 

Company 

Performance 

0.245 2.529 0.012 

Inventory Control → 

Company 

Performance 

0.638 6.387 0.000 

Lean manufacturing 

→ Company 

Performance 

0.007 0.056 0.955 

Lean manufacturing 

→ Inventory Control 
0.759 11.822 0.000 

 

The third hypothesis with the path coefficient 

value of the influence of supplier collaboration on 

company performance is 0.245, which has a t-

statistic of 2.529, exceeding the t-statistical 1.96 

and has a P-value of 0.012, which is below 0.05. 

Therefore, it can be concluded that there is a 

significant influence between supplier collaboration 

on company performance in the manufacturing 

industry. This means that in this study, supplier 

collaboration was able to significantly increase 

company performance in the manufacturing 

industry with a significant level of 0.05. The 

fourth hypothesis is the path coefficient value of 

the influence of inventory control on company 

performance of 0.284, which has a t-statistic of 

1.969, exceeding the t-statistic of 1.96, and has a 

P-value of 0.005, equal to a significance value of 

0.05. It can be concluded that there is a significant 

influence between inventory control on company 

performance in the manufacturing industry. This 

means that in this study, inventory control was 

able to significantly increase company performance 

in the manufacturing industry with a significant 

level of 0.05. Based on Table 3, it was obtained 

that the fifth hypothesis was tested with a path 

coefficient value of the influence of lean 

manufacturing on company performance of 0.007, 

which has a t-statistic of 0.056 less than a t-

statistic of 1.96 and has a P-value of 0.995 greater 

of a significance value of 0.05. Therefore, it can 

be concluded that lean manufacturing has no 

significant effect on company performance in the 

manufacturing industry. It is found in this study 

that lean manufacturing is not able to directly have 

an impact on company performance in the 

manufacturing industry, with a significant level of 0.05. 

The sixth hypothesis with a path coefficient 

value of the influence of lean manufacturing on 

inventory control is 0.759, which has a t-statistic 

of 11.822, exceeding the t-statistic value of 1.96 

and has a P-value of 0.000, which is smaller than 

a significance value of 0.05. It can be concluded 

that there is a significant influence between lean 

manufacturing on inventory control in the 

manufacturing industry. It is found in this study 

that lean manufacturing can directly increase 

optimal inventory control in company performance 

with a significant level of 0.05. Indirectly can be 

shown in Table 4.  

 
Table 4. Hypothesis Test Results Indirect Effect 

Indirect Path 
Path 

Coeficient 

T 

Statistics 

P 

Values 

Supplier 

Collaboration → 

Inventory Control 

→ Lean 

manufacturing → 

Company 

Performance 

0.484 6.028 0.000 

Supplier 

Collaboration → 

Inventory Control 

→ Company 

Performance 

0.305 4.491 0.000 

Supplier 

Collaboration → 

Lean 

manufacturing → 

Company 

Performance 

0.112 1.713 0.079 

 

Based on Table 4, it was obtained that two 

indirect hypotheses are supported while the other 

is rejected. Indirectly obtained, the value of the 
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path coefficient of the influence of supplier 

collaboration on company performance through 

inventory control and lean manufacturing is 

0.484, which is has a t-statistic of 6.028 exceeding 

a t-statistic of 1.96 and has a P-value of 0.000, 

which is less than a significance value of 0.05. It 

can be concluded that there is a significant 

influence between supplier collaboration on 

company performance through inventory control 

and lean manufacturing in the manufacturing 

industry. This means in this study that supplier 

collaboration can improve company performance 

through inventory control and lean manufacturing 

with a significant level of 0.05. Testing on the 

hypothesis indirectly obtained the path coefficient 

value of supplier collaboration on company 

performance through inventory control of 0.305, 

which has a t-statistic of 4.491 exceeding the t-

statistic of 1.96 and has a P-value of 0.000, which 

is smaller than a significance value of 0.05. It can 

be concluded that there is a significant influence 

between supplier collaboration on company 

performance through inventory control in the 

manufacturing industry. This means in this study 

that supplier collaboration can improve company 

performance through inventory control in the 

manufacturing industry with a significant level of 

0.05. The indirect hypothesis is obtained that the 

path coefficient value of the influence of supplier 

collaboration on company performance through 

lean manufacturing is 0.112, which has a t-

statistic of 1.713 less than a t-statistic of 1.96 and 

has a P-value of 0.079 greater than a significance 

value of 0.05. It can be concluded that there is no 

significant effect between supplier collaboration 

on company performance through lean manufacturing 

in the manufacturing industry. This means in this 

study that supplier collaboration cannot improve 

company performance through lean manufacturing 

in the manufacturing industry with a significant 

level of 0.05. It can be concluded that there is a 

significant influence between supplier collaboration 

on company performance through inventory control 

and lean manufacturing in the manufacturing industry. 

The company's ability to share knowledge with 

suppliers (SC1) and information sharing with 

suppliers (SC2) can improve company performance 

by increasing the company's ability to produce 

products according to customer requirements by 

optimizing inventory control. Inventory control is 

carried out by controlling the order process 

properly and the ability to control the information 

system in the warehouse adequately.  

 

 

5. Discussion 

 

Supplier collaboration significantly increased 

lean manufacturing implementation in the 

manufacturing industry with a significant level of 

0.05. Supplier collaboration shown by the  

company being able to share knowledge to 

suppliers (SC1) of 0.700 and sharing information 

to suppliers (SC2) of 0.739 was able to increase 

lean manufacturing with company activities 

through continuous improvement (LM2) of 0.864. 

Companies that collaborate with suppliers can 

make lean manufacturing implementation run 

well and improve the production process on time. 

This study supports the results of research by So 

& Sun (2010), Martono (2018), and Sartal et al. 

(2017), which states that supplier collaboration is 

a way for companies to be able to adopt  

manufacturing best practices by implementing 

lean manufacturing. The company's ability to 

share knowledge with suppliers (SC1) is 0.700 

and to share information with suppliers (SC2) is 

0.739 to have an impact on the optimization of 

inventory control in the company on an ongoing 

basis. The company's ability to control information 

systems and process orders in a controlled manner 

can maintain inventory levels. The results of the 

study support the results of research conducted by 

Han et al. (2012), Holmstrm et al. (2016), and 

Costantino et al. (2014), which states that supplier 

collaboration can maintain  the company's 

inventory control on an ongoing basis. 

Supplier collaboration significantly increased 

company performance in the manufacturing industry 

with a significant level of 0.05. Furthermore, the 

company's ability to share knowledge with 

suppliers (SC1) of 0.700 and share information 

with suppliers (SC2) of 0.739 has an impact on 

increasing company performance, which is shown 

that the company can produce products according 

to the criteria of customer needs and deliver 

products to customers according to the specified 

time. This research is in line with research that 

states that supplier collaboration can significantly 

improve the implementation of company 

performance (Cheng et al., 2012; Tarigan, 2019; 

Cao & Zhang, 2011; Zhang et al., 2015; Uvet et 

al., 2020; Al-Abdallah et al., 2014). Inventory 

control significantly increased company performance 

in the manufacturing industry with a significant 

level of 0.05. This means that in this study, 

inventory control was able to significantly increase 

company performance in the manufacturing   

 



Riofiandi: The Effect of Supplier Collaboration on Company Performance 83 

 
 
 
 

industry with a significant level of 0.05. Inventory 

control, indicated by the largest loading factor 

value on the company's item controlling the order 

process well (IC3), is 0.848, and the company is 

controlling the information system in the 

warehouse adequately (IC5) of 0.855, which has 

an impact on increasing company performance. 

Optimization of inventory level control in the 

company can impact the company's ability to 

produce products according to the criteria of 

customer needs, and the company sends products 

to customers at a predetermined time. This study 

supports the results of research that state that 

inventory control has an impact on increasing 

company performance (Capkun et al., 2009;  

Hilmola, 2020; Ogbo & Ukpere, 2014; Fernando 

et al., 2020). 

Lean manufacturing cannot directly impact 

company performance in the manufacturing 

industry, with a significant level of 0.05. The 

company in implementing lean manufacturing 

with the company's efforts to make continuous 

improvements (LM2) 0.864 has not been able to 

directly impact the company's company to  

produce products according to customer needs 

criteria. This study supports the results of different 

studies from the results research by Nawanir et al. 

(2016), Abreu-Ledon et al. (2018), Iranmanesh et 

al. (2019), Deif & ElMaraghy (2015), and 

Hardcopf et al. (2021) which states that lean 

manufacturing has a direct impact on increasing 

company performance. However, it supports the 

research results of Hani (2021), which states that 

lean manufacturing does not have a direct impact 

on improving company performance. It must be 

through the mediation of operational activities, 

such as product quality control.  

This shows that the company has made 

continuous improvements (LM2) of 0.864, and 

the company's ability to complete products on 

time (just in time) (LM3) of 0.868 is able to have 

an impact on optimizing inventory control.  

Inventory optimization enables the company to 

properly control the order process (IC3) 0.848 and 

adequate information systems in the warehouse 

(IC5) 0.855. This condition supports the results of 

research, which states that lean manufacturing can 

optimize the company's inventory control (Abdul, 

2018; Garza-Reyes et al., 2018; Demeter & 

Matyusz, 2011; Deif & ElMaraghy, 2014; Hani, 

2021). 

The results of the study provide a theoretical 

contribution to developing supply chain management, 

especially in building good relationships between 

buyer suppliers on an ongoing basis to build a 

more agile company and increase company 

competitiveness. Practical contribution to the 

industry, especially operational and procurement 

managers, to build good partnerships with  

suppliers and involve active suppliers in company 

operations. Operational managers in manufacturing 

companies establish appropriate procedures for 

partners to be more involved in the company to 

produce more efficient and effective products to 

increase competitiveness on an ongoing basis. 
 

6. Conclusions 
 

Several conclusions can be drawn based on 

the discussion on supplier collaboration research 

on company performance through lean manufacturing 

and inventory control. First, collaboration with 

suppliers affects the company's lean manufacturing 

by developing the company's ability to share 

knowledge with suppliers. Second, collaboration 

with suppliers affects the optimization of 

inventory control with the company's ability to 

share information with suppliers, impacting the 

company's ability to complete products on time. 

Third, collaboration with suppliers impacts 

company performance by producing product  

delivery to customers according to a predetermined 

time. Fourth, Lean manufacturing, which is  

implemented by continuous improvements, has an 

impact on optimizing inventory control by 

adequately controlling the order process. Fifth, 

Lean manufacturing that is implemented by 

making continuous improvements does not 

directly impact company performance because it 

needs to be mediated by optimizing inventory 

level control. Optimal inventory control through 

inventory level control can improve company 

performance with the ability to produce products 

according to customer requirements criteria and 

deliver products to customers within the specified 

time. Supplier collaboration impacts company 

performance through inventory control and lean 

manufacturing. Supplier collaboration affects 

company performance through optimal inventory 

control in maintaining inventory levels. Supplier 

collaboration has no significant effect on company 

performance through lean manufacturing. 
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