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OPERATIONS, INFORMATION & TECHNOLOGY | RESEARCH ARTICLE

The effect of lean and agile supply chain strategy 
on financial performance with mediating of 
strategic supplier integration & strategic 
customer integration: Evidence from bottled 
drinking-water industry in Indonesia
Gede Ariadi1*, Surachman1, Sumiati1 and  Fatchur Rohman1

Abstract:  This study analyses the importance of lean supply chain strategy (SCS) 
and agile SCS in Indonesia’s bottled water industries, influencing the financial 
performance through mediating variables. Using the resource-based view (RBV) 
theory and relational view to investigate these relations, a series of hypotheses are 
developed, considering strategic supplier integration (SSI), strategic customer inte-
gration (SCI) as a mediator variable. The study analyses structural equation mod-
eling (SEM) derived by observed data from 139 firms in Indonesia. The research 
analyzes how lean SCS and agility SCS on financial performance is affected by SSI 
and SCI. The paper supports the literature on lean SCS and agile SCS by theoretically 
elucidating and empirically revealing how SSI and SCI collaborating affect a positive 
relationship between lean SCS & agile SCS and financial performance.

Subjects: Business, Management and Accounting; Production, Operations & Information 
Management; Supply Chain Management  
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1. Introduction
Supply linkages exist through various terrestrial regions, which influence the vulnerability of domestic 
industries to operational risk and encounter more significant necessity uncertainty. For instance, the 
need for bottled drinking in Indonesia indicates great unpredictability due to several reasons such as 
climate, special occasions, and lifestyle customers. Furthermore, the bottled drinking firm is immense, 
complex, and affected by the monetary, community, and fiscal concerns. The drinking water industries 
must prioritize managing market dynamics to diminish the instability supply chain from the downstream 
and upstream (Giri & Bardhan, 2014). Its industry adopts supply chain strategies that are lean strategy 
and agile strategy. The lean approach eliminates waste and costs that incorporate comprehensively all 
operations that impact the goods and services offered to consumers, whether they are carried out by the 
business or by external suppliers, from the product creation to the product life span (Monczka et al., 1995). 
Externally, the JIT and Vendor-Management-Inventory (VMI) practices combine suppliers to decrease 
inventory costs by determining the quantity of each delivery of raw materials (Gharaei, Hoseini Shekarabi 
et al., 2019a). They also include supplier machinery operators to increase the product’s consistency, 
resulting in the significant development of the cup, bottle, or gallon. In contrast to what consumers 
prefer, the firm must produce a flexible supply chain, i.e., quickly adapt to changes in the market and 
limited product life spans (Blome et al., 2013; Gligor et al., 2015). The agile supply chain strategy (SCS) is 
necessary for the quick launch of new products to respond to adapting consumer demands (Qi et al., 
2011) and for an efficient response to adjustments in volume and speed delivery requirements (Yusuf 
et al., 2004).

Furthermore, drinking supply chains become more exposed while a disruption arises because of the 
supply chain aspects (Tse, Zhang, et al., 2016). Manufacturers encounter the trial of establishing compli-
cated sourcing processes capable of accommodating both suppliers’ and consumers’ needs. Bottled 
drinking firms in Indonesia face obstacles in performing resources because most of their material is 
composed of plastic pellets whose cost depends on unstable exchange rates and crude oil tariff (Sugeng 
et al., 2010). The excellent price’s influence would be more high-priced because of the factors of upstream 
disturbance risk (Ellis et al., 2010). The plain packaging expenditures mainly engage the fabrication 
expenses. The distinctiveness of the drinking market causes significant defiance for downstream parties 
by increasing unpredictable necessity.

Moreover, information and rumors associated with price spears can induce consumer need then 
substantially affect the quantity to fill inventory requisites through the supply chain (Chen et al., 
2000), then diminishing consumer satisfaction. While there is a distraction in the necessity, the 
existing estimation plan turns ambiguous, and the primary industry could not be responsive to 
market situations (Germain et al., 2008). As an outcome of deficiency to accomplish consumer 
necessity, the company might bear a slump in sales ending in financial performance decreases due 
to surplus stock being endured (Sarkar & Giri, 2020). By the intensifying importance of supply chain 
management (SCM), SCSs should engage in vital functions in leveraging companies’ performance. 
The SCSs operate as a logical link between the company’s higher strategy and supply chain 
operations from a strategic SCM perspective (Perez-Franco et al., 2016).

Furthermore, developing intelligent supply chain strategies have many obstacles to enhance firm 
performance depended on the business environment. For instance, the execution of lean supply chain 
strategy (SCS) does not influence to increase the company’s performance because there is a lack of 
training, machine operator competence, and limited resources (Bevilacqua et al., 2017; Dobrzykowski 
et al., 2016). However, in stable demand, many empirical studies revealed which lean SCS enhances 
business performance by reducing waste and inventory cost (Antony et al., 2012; Chavez et al., 2015; 
Nawanir et al., 2013; Prajogo et al., 2016). Besides, the implementation of agile SCS has a failure to 
increase its performance because there are diseconomies of scale and cost leadership in the production 
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process (Gligor et al., 2015; Um, 2017). Conversely, in volatile demand, many empirical findings indicated 
that agile SCS accelerated business performance by the speedy and effective response of supply chain to 
fulfill consumer requirements (Alzoubi & Yanamandra, 2020; Chan et al., 2017; Eckstein et al., 2015; 
Martinez-Sanchez & Lahoz-Leo, 2018; Tse et al., 2016). In conclusion, these endeavors fulfill the research 
gaps by exploring the effect of lean SCS and agile SCS on the financial performance of drinking firms in 
Indonesia.

To address these gaps, drawing from the theory of relational view (Dyer & Singh, 1998) and the theory 
of resource-based view (Barney, 1991), we create and empirically confirm a framework propositioning 
that two supply chain practices, namely strategic supplier integration (SSI) and strategic customer 
integration (SCI), respectively mediate the relationship between two SCSs, namely lean and agile, and 
financial performance. Intensifying efficacious SCS integrates operational activities and strategic policies 
among externally spread corporates (Narasimhan et al., 2010; Ralston et al., 2015). The maintenance of 
supply chain ties needs to be involved by firm business practices with precision knowledge sharing, solid 
alliances, and corporate collaboration (Leuschner et al., 2013). Evolving within this context, SSI is 
a mechanism for acquiring and sharing strategic knowledge and information within and outside the 
manufacturing industry through supply chain connections and their consumers (Swink et al., 2007).

A study’s theoretical contribution is and broadens supply chain literature to include a concept- 
wide viewpoint. It takes strategic supplier integration and strategic customer integration’s two 
supply chain practices as mediators for lean SCS and agile SCS to improve their financial perfor-
mance. A linked contribution is to develop a better understanding of how competitive advantage 
can be achieved to benefit from inter-company integration to acquire valuable resources that are 
not owned internally by synergizing between the relational view perspective and the resource- 
based perspective. Our findings show practitioners how important it is to follow supply chain 
practices that enhance the supply chain strategy. The findings also show that before a supply 
chain strategy is deployed within the firm, the supply chain capabilities are considered.

2. Literature review

2.1. Theory of resource based view (RBV)
The resource-based view implies that businesses sustain their strategies and benefit from strategic 
capital (Barney, 1991). Based on the above idea that activities or practices permit implementing 
a policy, we view supply chain strategies as tools for improving financial performance efficiency. The 
supply chain strategy is to increase consumer responsiveness in the focal company’s supply chain 
(Melnyk et al., 2010). An SCS explains how an organization can benefit from competitive benefits, such 
as cost efficiency, response time, and flexible supply chain capabilities (Qi et al., 2011). SCSs are 
categorized into two general groups before literature: lean and agile (Fisher, 1997; Yusuf et al., 2004). 
While a lean SCS simplifies the entire supply chain effectively, agile SCS concentrates on reconfiguring 
a supply chain for unsure and competitive conditions (Ben et al., 1999). In drawing upon the RBV, this 
study identifies lean SCS and agile SCS as resources and examines their impacts on the financial 
performance depicted in Figure 1

2.2. Theory of relational view (RV)
The relational view theory states that competitive advantage can come from external resources 
such as integration between companies not to be imitated by other competitors (Dyer & Singh, 
1998; Lavie, 2006)). Integration between other companies can create mutually beneficial condi-
tions between the two parties. The supply chain’s applicability will increase due to particular 
assets, skills, and complex information to replicate. When the bottled-drinking industry develops 
the knowledge acquisition process jointly with suppliers, it is likely to achieve relational perfor-
mance gains. The joint acquisition of knowledge between buyers and suppliers is a complex 
manufacturing knowledge by suppliers where buyers focus on direct participation in the production 
schedule process. Direct participation relates to buyers involved in efforts to acquire supplier 
knowledge by exchanging knowledge information and joint participation. The exchange of 
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information can be illustrated when bottled water producers have PPIC (production planning 
inventory controlling) staff to coordinate the delivery of the supply chain for supporting raw 
materials in a just-in-time and responsive manner according to consumers’ needs. In portraying 
upon the RV, this research recognizes SSI and SCI as external resources that mediate the relation-
ship between lean SCS and agile SCS on the financial performance depicted in Figure 1.

2.3. Relationship between lean SCS and financial performance
To minimize total cost and increase product quality and lower delivery time, the Lean supply chain follows 
different management strategies such as JIT, Kanba, and TQM (Ardalan & Diaz, 2012). In a stable market 
environment, the lean SCS (Supply Chain Strategy) model is better for greater and consistent demand, 
whereas for a volatile market, it is inefficient (Katayama & Bennett, 1999). Bortolotti et al. (2015) argue 
that the practice of implementing lean through TQM (Total Quality Management) indirectly affects 
production cost performance. There is less need for raw material supplies to protect the production 
system from external variants and reduce rework (Sim & Curatola, 1999; Yin et al., 2016).

Implementing lean SCS improves financial performance for the better because of reducing the cost 
of storing raw materials because carrying out production activities is efficient (Shah et al., 2020). The 
inventory level is by planning production needs, thereby increasing cash flow to become more liquid 
because the turnover of finished product expenditures is balanced with the amount of productivity 
produced (Shashi et al., 2019). For example, bottled drinking water industries’ supply chain tries to reduce 
the cost of excessive inventory storage by implementing just-in-time inventory management. The 
efficiency of inventory storage costs and the purchase of raw materials for production to be more 
controllable effect the production plan has been scheduled monthly by maintaining the ideal strategy 
through Joint Economic Lot-sizing (Gharaei, Hoseini Shekarabi et al., 2020a). Besides, manufacturers can 
save cash flow because raw materials will be carried out quickly (Sarkar & Giri, 2020). The turnover of 
finished product inventory becomes smoother, which directly increases sales turnover (Nawanir et al., 
2016; Prajogo et al., 2016). Therefore we posit the following hypothesis: 

H1: The influence of Lean SCS on financial performance is a positive significant.

2.4. Relationship between Agile SCS and financial performance
Agile SCS (Supply Chain Strategy) has two objectives: to provide timely access to market situation 
knowledge affected by seasonal variation, consumer expectations, and competitive measures to 
satisfy changing customer demands by introducing new products (Lee, 2004; Whitten et al., 2012). 
Besides, these goods’ rapid design and distribution include facilitating cooperation and 

Figure 1. Conceptual model.
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collaboration with stakeholders, such as schedule sharing, loading times, and inventory through 
sustainable mobility way out (Awasthi & Omrani, 2019; Swafford et al., 2006).

Agile SCS emphasizes a dynamic supply chain that can engage and respond rapidly to dynamic 
changes in a particular context and an intense supply chain (Qrunfleh & Tarafdar, 2014). Thus, the 
supply chain can offer different quantities of goods and satisfy various requirements of markets that 
indirectly increase the business’s financial performance (Chan et al., 2017). For example, the supply 
chain from bottled water manufacturers focuses on the existence of a high buffer stock when facing 
a surge in demand from consumers and the support of responsive and flexible supplier performance. 
The high certainty of the availability of finished products so that customer needs can be fulfilled by 
establishing the overall ideal replenishments (Gharaei, Hoseini Shekarabi et al., 2019b). Besides, the 
supply chain can change at any time following requests from customers, such as requests to suppliers 
in the form of 600 ml packaging bottles that can be exchanged for 1500 ml packaging bottles because 
there is a change in significant consumers’ orders. The availability of high buffer stock in production 
support materials has a positive effect on bottled drinking water producers when there is a significant 
increase in demand from a dynamic market that can still meet the needs of consumers (Eckstein et al., 
2015). Therefore we posit the following hypothesis: 

H2: The influence of Agile SCS on financial performance is a positive significant.

2.5. Mediation effect of SSI, and SCI on the relationship between Lean SCS and financial 
performance
The lean SCS diffuses its impact on financial performance through the SSI (strategic supplier integration) 
in several practices. First, manufacturers who execute lean SCS must maintain good relationships with 
their suppliers to ensure raw materials’ availability. The implementation of supply chain integration runs 
well that focuses on the lean supply chain to develop and access supply chain partners’ resources to 
build long-term relationships with suppliers based on faith (Qrunfleh & Tarafdar, 2013). They indirectly 
help reduce the level of finished goods inventory storage and save production costs, thus enabling the 
company to realize the benefits of lean SCS (McIvor, 2001). Thus, the successful implementation of the 
lean supply chain tends to produce cooperative and integrated supplier relationships at a high level in 
exchanging information between producers and their suppliers (Choi & Wu, 2009). Second, the firm has 
a partnership with strategic suppliers who have a close relationship by integrating the process of taking 
raw materials for production with their suppliers in improving operational performance in factories 
(Cheng et al., 2016). Support firms take initiatives such as ideas exchange, identifying potential business 
prospects, increasing know-how of natural products, and sustainable development practices with their 
suppliers (Saeed et al., 2011). With closer relationships and a more comprehensive range of interactions 
from suppliers, focused manufacturers can be more flexible and innovative in the face of changing 
competitive pressures and opportunities (Rabbani et al., 2019). For example, bottled drinking water 
manufacturers face demand during the rainy season, where the demand for products tends to be stable. 
The producer’s supply chain must adjust to the production planning schedule of the leading supplier so 
that it can reduce the rejection of excessive inventory storage due to the slow turnover of finished goods 
in the producer warehouse (Rabbani et al., 2020). With the application of just-in-time inventory manage-
ment by manufacturers, it is necessary to synchronize fast information exchange and strong relation-
ships with major suppliers, such as supplying raw materials for cups, cartons, or bottles (Giri & Masanta, 
2020). The schedule for delivery of raw materials from suppliers can be well planned accordingly with the 
bottle-drinking industry’s wishes (Yusuf et al., 2004).

Third, an enhanced integration process and information sharing among supply chain part-
ners, including trust, partnership, and collaboration, can reduce uncertainty from internal and 
external business factors such as engine trouble at the factory. They further reduce waste and 
increase operational efficiency by considering the availability of maintenance time to minimize 
downtime cost, indirectly improving its financial performance (Duan et al., 2018; Huo et al., 2016; 
Wiengarten et al., 2016). The firm has a partnership with strategic suppliers who have a close 
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relationship by integrating the process of taking raw materials for production with their suppliers in 
improving operational performance in factories (Cheng et al., 2016). For example, bottled drinking 
industries often find it difficult to obtain raw materials for production such as cups or bottles when 
the US Dollar exchange rate is strengthening significantly. The price of crude oil has increased 
sharply, which affects the price of plastic ore material, where the purchase order (PO) from the 
manufacturer will change according to the prevailing market price. The exchange of information 
linked to fabrication preparing schedules and the accessibility of raw sources by the manufacturer 
will help the supplier provide additional PO quotas for more extensive production auxiliary materi-
als or hedging with price contracts valid for 3 (three) months. In this regard, they can minimize the 
expense of supporting raw sources, which indirectly results in economic fabrication costs. The 
accessibility of finished products is sustainable and increases sales turnover. The integration and 
exchange of knowledge with supply chain allies in establishing faith and strong support can lower 
the unpredictability of dynamic circumstances and continuously reduce the total inventory cost 
(Hoseini Shekarabi et al., 2019). It improves the quality of production operations, indirectly 
improves the company’s financial performance, such as cost-effectiveness; sales growth (Huo 
et al., 2016; Ketchen & Hult, 2007). Therefore we posit the following hypothesis: 

H3A: SSI mediates the relation between the lean SCS and financial performance.

SCI helps businesses responsibly look for information on significant consumers’ expectations and 
demands (Vickery et al., 2003). Consumer data enables manufacturers to coordinate their activity to 
satisfy customer requirements because strategically integrating with customers’ needs more than 
multi-level process or operational tasks (Ralston et al., 2015). Mutually respectful customer interac-
tions and mutual customer satisfaction knowledge around the organization make strategic customer 
integration more relevant (Flynn et al., 2010), so manufacturers of lean SCS implementation can build 
custom integration capabilities in good working order (Qi et al., 2017). For example, bottled drinking 
manufactures face demand during the rainy season, where the demand for products is relatively 
stable. Thus, the producer’s supply chain must adjust the expenditure of finished products to the 
customers so that there is no accumulation of finished products, which causes the producer’s ware-
house to become full quickly with considering sustainable shipping scheduling (Sayyadi & Awasthi, 
2018). Therefore, with strong integration with the main customers, manufacturers can entrust the 
finished products or products to their main customers’ warehouses (Restuputri et al., 2020). This 
implementation of lean SCS can predict the demand for finished products from major customers 
because there is an exchange of inventory information (Huo et al., 2016).

Strategic policies between manufacturers and customers are in the form of collaboration on 
storage, distributing, purchasing, production scheduling, and transporting, also, to solve problems 
linked to product quality to increase sales turnover and efficiency of storage costs for finished 
goods (Ku et al., 2015; Payne & Frow, 2005; Sayyadi & Awasthi, 2020; Wong et al., 2011). For 
example, bottled drinking water manufacturers produce glass and bottle products in a volume of 
2000 cartons per day during the rainy season. The finished products stored in the producer’s 
warehouse will continue to increase if the sales department experiences decreased product 
absorption in the market every day. For this reason, the turnover of finished product expenditures 
slows down, and the producer must find a rental warehouse so that it can store finished product 
inventories. Related to this, the consignment of finished products in customer warehouses can 
increase sales on an ongoing basis to minimize warehouse rental costs and the level of accessi-
bility of finished products at a safe level and retain existing market portion by other competitors 
(Hoseini Shekarabi et al., 2019; Kazemi et al., 2018). Solid collaboration among customers and 
producers supports benefits to improve the value of information related to product necessity and 
production preparation time, ensures damage arising from inventory storage in consumer ware-
houses, and makes it more responsive to customer needs (He et al., 2014; Ralston et al., 2015). 
Therefore we posit the following hypothesis: 
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H3B: SCI mediates the relation between the lean SCS and financial performance.

2.6. Mediation impact of SSI, and SCI on the relationship between Agile SCS and financial 
performance
The agile SCS allows companies that concentrate on evolving consumer needs to improve response and 
adaptability while adding value to consumers by reducing waste in the supply chain (Roh et al., 2014). 
Stavrulaki and Davis (2010) stated that agile SCS should emphasize flexible logistics processes. 
Manufacturers must explore various supplier options and logistics networks to ensure rapid response 
to customized demand and supply chain disruption due to uncertainty. Relationships with strategic 
suppliers through knowledge sharing and strong commitment are an integral part of SCS (Zhao et al., 
2011). For example, bottled drinking water manufacturers face demand in summer conditions where 
product demand has significantly increased when compared to typical situations. For this reason, flexible 
and responsive supplier performance is needed in supporting the supply chain for bottled water produ-
cers so that the supplier’s production schedule planning can change and follow the demand from the 
producer. Illustrating manufacturer has purchasing order for a type of 600 ml bottle outside of the set 
schedule. In contrast, the supplier has prepared a product with a 1500 ml bottle type for the manufac-
ture. Based on this situation, the supplier must respond to requests and flexibly replace shipments with 
600 ml bottles so that the joint problem resolution can be accommodated by both parties properly. For 
this reason, a frequency of information exchange with significant suppliers is needed in response to 
information about delivery waiting times quickly (Lai et al., 2012; Tarafdar & Qrunfleh, 2017).

Implementing a solid SSI increases the cost ability, efficiency, and distribution speed to produ-
cers in achieving better financial performance (Ariadi et al., 2020; Cheng et al., 2016; Huo et al., 2016; 
Subburaj et al., 2020; Wiengarten et al., 2016). It is due to a synchronized schedule in real-time for raw 
material collection between the producer and the supplier by facilitating virtual collaboration (Hao 
et al., 2018). The purchase order for auxiliary materials from the price and volume of the material can 
be hedged. For example, when raw materials’ price has increased, the producer still gets the same 
volume and price as the old contract from the supplier. The operational costs of purchasing raw 
materials do not increase. Therefore we posit the following hypothesis: 

H4A: SSI mediates the relation between the agile SCS and financial performance.

Agile SCS recognizes that the supply chain is fast to adapt to short-run changes that meet 
consumer needs and enable businesses to address market uncertainty. The supply chain needs to 
maintain an increased capacity buffer stock for responding to the dynamic market (Qi et al., 2009). 
Businesses need to be aware of emerging challenges and respond to them appropriately and 
responsively. Companies that implement agile SCS will always prioritize their customers’ desires so 
that they are always optimal in terms of service, which leads to the achievement of a sustainable 
competitive advantage (Tarafdar & Qrunfleh, 2017). For example, bottled drinking water manu-
facturers face high demand in the summer season compared to normal conditions. Flexible and 
responsive supplier performance is needed to support the supply chain for firms to meet con-
sumers’ demands. It can be illustrated when a firm receives 600 ml bottles with a volume outside 
the contract agreed with consumers, while manufacturers only have limited production raw 
materials. Based on this situation, their supply chains must be supported by flexible and responsive 
supplier performance to send more raw materials than the previous normal situation.

SCI includes customers collaborating with manufacturing firms to coordinate stock levels, 
forecast production, demand estimates, monitor orders, and provide goods through the vendor- 
managed inventory with consignment stock agreement (Gharaei, Karimi., et al., 2019a; Wong 
et al., 2011). From the following factors, the significant influence of customer integration can be 
clarified on improving financial results. Customers can deliver businesses with strategic insights 
into consumer demands and potential opportunities that enable customers to meet their needs 
more effectively and effectively (Wong et al., 2011). By integrating customers, firms can penetrate 
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deep into consumer activities to understand their goods, cultures, markets, and industries to meet 
customer requirements and demands accordingly (Dubey et al., 2015). The close partnership 
between the customer and the manufacturer allows for an improvement in the precision of 
product request details, thereby reducing the manufacturer’s product design and preparation 
time, reducing inventory cost storage, and responding more effectively to consumer needs 
(Ariadi et al., 2020; He et al., 2014; Tsao, 2015). Therefore we posit the following hypothesis: 

H4B: SCI mediates the relation between the agile SCS and financial performance.

3. Methodology

3.1. Sample and data collection
Data were gathered by a database of the Indonesian Association for Bottled Water Industry. The 
analytical unit is at the company level. The buying, manufacturing, and supply chain functions were 
chosen as senior executives (directors, vice presidents, and managers). In a randomly selected 
manufacturing industry sample in Indonesia, we have used a list of 212 executives who have more 
than 100 employees and 1 USD million in annual sales revenue. The size restrictions’ objective was to 
adjust for small companies’ unlikely acquisition or usage in their supply chains of sophisticated 
information systems. The data has been obtained via e-mail. One hundred thirty-nine completed 
surveys, representing 65.6 percent, were retrieved compared to other previous supply chain manage-
ment studies (Li et al., 2006). Table 1 below lists the sample profiles of the respondents.

3.2. Measurement items
This research built and adopted buildings tailored to the established literature. The researchers 
defined five variables based on the literature review (lean SCS, agile SCS, SSI, and SCI) supporting 
financial performance. For example, respondents were enquired to affirm the significance of lean 
SCS and agile SCS to increase their financial performance, applying a five-point scale, “Strongly 
disagree” (1) and “strongly agree” (5).

Lean SCS was determined by eight items that our supply chain reduces any wastes; selects 
supplier based on cost; selects supplier based on quality; has to maintain a long relationship of 
suppliers; has to maintain a rigid relationship of suppliers; supplies predictable products; has the 
small number of suppliers; implements just in time for inventory (Qi et al., 2017). Agile SCS was 
measured by eight items which our supply chain provides the customer with customized products; 
selects supplier based on flexibility; selects supplier based on responsiveness; has to maintain 

Table 1. The Respondent Profiles
Characteristics Number %
Respondent’s position CEO 13 9,35%

Directors 22 15,83%

Senior Managers 104 74,82%

Number of employees 100 ~ 200 129 92,81%

> 200 10 7,19%

Annual Sales Revenue $1 ~ 5 USD Million 129 92,81%

> 5 USD Million 10 7,19%

Working Experience 2 ~ 5 years 27 19,41%

5 ~ 10 years 76 54,67%

> 10 years 36 25,89%
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a short relationship of suppliers; has to maintain a flexible relationship of suppliers; supplies 
predictable products; has a large number of suppliers; has a higher capacity buffer for inventory 
(Qrunfleh & Tarafdar, 2013). SSI was determined by six items which we collect supplier feedbacks 
for quality improvement; share information related to inventory with suppliers; solve problems 
jointly with our suppliers; develop the joint product with suppliers; share information related to 
production schedule with suppliers; implement vendor management inventory in suppliers’ ware-
house (Tarafdar & Qrunfleh, 2017; Wong et al., 2011). SCI was determined by six items which we 
collect customer feedbacks for quality improvement; share information related to inventory with 
customers; solve problems jointly with our customers; develop the joint product with customers; 
share information related to production schedule with customers; implement consignment man-
agement inventory in customers’ warehouse (Tarafdar & Qrunfleh, 2017; Wiengarten et al., 2016). 
Financial performance was determined by five items which are Return on Investment (ROI), 
Return on Asset (ROA), production cost, Return on Sales (ROS), and growth of market share in 
the last three years (Chan et al., 2017).

4. Data analysis and results
To identify the direct and indirect effect of lean SCS and agile SCS on financial performance with 
the mediating effect of SSI and SCI in Indonesia’s bottled water industry. A statistical SmartPLS 
software, PLS-SEM (Partial Least Square-Structural Equation Modelling) method, was applied to 
evaluate the overall measurement model.

4.1. Measurement model
Convergent validity and discriminant validity have been tested. Convergent validity is the extent to 
which the objects that calculate a sole building agree. Evaluating convergent validity by testing 
substantial factor loads exceeding 0.7, composite reliabilities exceeding 0.8, and the average extracted 
variance (AVE) should be more than 0.5 for all constructs (Fornell & Larcker, 1981). All factor charges in 
our model are more significant than 0.7, and measuring objects are removed if their factor loads are 
less than 0.70. The outcomes display which our model fulfills the criterion of convergent validity. With 
Cronbach α, we tested the internal reliability of scales. Table 2 indicates the loading factor, Average 
Variance Extracted (AVE), composite reliability, and rho_A of all constructions.

This newly recommended approach was additionally applied to test the discriminant validity in the 
method of the Heterotrait-Monotrait ratio of correlations, and the outcomes are displayed in Table 3. If 
the HTMT is lesser than the value of 0.90 (Gold et al., 2001), a discriminant validity analysis is confirmed 
shown in Table 3. All constructions in the measurement model also were determined to be sufficiently 
discriminatory. The estimation model takes into account the relationship between the variables and 
their items. The measuring of the goodness-of-fit model was shown to be acceptable (Standardized Root 
Mean Square Residual [SRMR] = 0.071, and Normal Fit Index [NFI] = 0.928) and confirmed the proposed 
model because of SRMR value <0.08 and NFI value >0.9 (Henseler et al., 2015). Finally, we posit how the 
framework fits well with the data and is therefore sufficient to test the study’s hypothesis.

4.2. Hypothesis examining
The research assesses the variables’ structural relationships by analyzing the various mediatory impacts 
through a path analysis. Path analyses were employed to evaluate hypotheses in the research model 
using the Smart-PLS program. The outcome displayed in Table 4 portrays standardized path coefficients 
of the research model. Table 4 and Figure 2 define that the path coefficients from lean SCS to Financial 
Performance were positive and significant (ß = 0.123; p-value < 0.05), whereas the path coefficients from 
agile SCS to Financial Performance were also positive and significant (ß = 0.139; p < 0.01). Thus, H1 and 
H2 are supported. Additionally, The indirect relationship of lean SCS on Financial Performance through 
Strategic Supplier Integration, and Strategic Customer Integration as mediator was also positive and 
significant respectively (ß = 0.057, p < 0.05; ß = 0.103, p < 0.05), that H3A and H3Bare supported. Thus, the 
indirect effects of agile SCS on Financial Performance through Strategic Supplier Integration, and 
Strategic Customer Integration as mediator was also positive and significant (ß = 0.025, p < 0.05; 
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ß = 0.068, p < 0.05), that state H4A and H4B are supported. Given the above, we can conclude which SSI 
and SCI partially mediates the relationship between lean SCS & agile SCS and financial performance.

R2value, presented in Figure 2, shows that the lean SCS, agile SCS, SSI, and SCI account for 
71,4 percent of the Financial Performance variance.

5. Discussion
The outcomes of the present research determine that the lean SCS (Supply Chain Strategy) 
significantly influences the financial performance of the bottled drinking firm in Indonesia, which 
confirms the findings of Nawanir et al. (2016), Prajogo et al. (2016), and Shashi et al. (2019). It 

Table 2. Convergent validity
Constructs Items Factor 

Loadings
AVE Composite 

Reliability
Rho_A

Lean Supply 
Chain Strategy 
(LSCS)

LSCS1 
LSCS 2 
LSCS 3 
LSCS 4 
LSCS 5 
LSCS 6 
LSCS 7 
LSCS 8

0,593* 
0,975 
0,975 
0,966 
0,976 
0,961 
0,963 
0,644*

0,940 0,989 0,988

Agile Supply 
Chain Strategy 
(ASCS)

ASCS1 
ASCS 2 
ASCS 3 
ASCS 4 
ASCS 5 
ASCS 6 
ASCS 7 
ASCS 8

0,526* 
0,960 
0,987 
0,965 
0,981 
0,949 
0,978 
0,582*

0,941 0,990 0,988

Strategic 
Supplier 
Integration 
(SSI)

SSI1 
SSI2 
SSI 3 
SSI4 
SSI5 
SSI6

0,938 
0,951 
0,920 
0,923 
0,941 
0,964

0,883 0,978 0,975

Strategic 
Customer 
Integration 
(SCI)

SCI1 
SCI2 
SCI3 
SCI4 
SCI5 
SCI6

0,918 
0,935 
0,917 
0,931 
0,940 
0,923

0,860 0,974 0,968

Financial 
Performance 
(FP)

FP1 
FP 2 
FP3 
FP4 
FP5

0,946 
0,959 
0,950 
0,931 
0,955

0,899 0,978 0,973

*Dropped from the final construct due to the low factor loadings (below 0.70) 

Table 3. Discriminant validity
ASCS KK LSCS SCI SSI

ASCS

KK 0,549

LSCS 0,598 0,567

SCI 0,577 0,609 0,640

SSI 0,427 0,577 0,517 0,576
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focuses on reducing waste or time in the production process and minimizing raw material inven-
tories with the just-in-time concept. Implementing lean SCS improves financial performance for 
the better due to a decrease in the cost of storing raw materials and a more efficient implementa-
tion time of production activities, and increasing inventory levels by planning production require-
ments. Cash flow becomes liquid because the turnover of finished product expenditures is offset by 
generated productivity (Shashi et al., 2019).

Table 4. Hypotheses testing
Hypothesis Relationship Standard Coefficients Test Result
H1 Lean SCS � Financial 

performance
0,123 ** Significant

H2 Agile SCS � Financial 
performance

0,139 * Significant

H3A Lean SCS � Strategic 
Supplier Integration � 
Financial performance

0,057 * Significant

H3B Lean SCS � Strategic 
Customer Integration � 
Financial performance

0,103 ** Significant

H4A Agile SCS � Strategic 
Supplier Integration � 
Financial performance

0,025 * Significant

H4B Agile SCS � Strategic 
Customer Integration � 
Financial performance

0,068 * Significant

Note: Significant at *1% and **5% levels 

Figure 2. Results of path analy-
sis (*p value < 0,01; **p value < 
0,05).
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Furthermore, the agile SCS significantly impacts the financial performance of the bottled drink-
ing firm in Indonesia, which confirms the findings of Chan et al. (2017), Eckstein et al. (2015), Tse 
et al. (2016), Martinez-Sanchez and Lahoz-Leo (2018), and Wahyuni et al. (2020). The execution of 
agile SCS improves the better because of the high buffer stock in auxiliary production materials. So 
it has a positive effect on bottled water manufacturers when there is a significant increase in 
demand from a dynamic market that can still meet consumers’ needs. Besides, the agile supply 
chain supporting customized products based on the personalized customer can increase the 
growth of new shares where manufacturers can provide private label products for the hotel and 
restaurant segments. The sales turnover of the product continues to increase apart from regular 
products.

We find that the lean SCS has a close and strong relationship with major suppliers so that collaboration 
and coordination with suppliers can run well. For this reason, the successful implementation of the 
supply chain in a lean-oriented manner creates cooperative supplier relationships and a high level of 
information exchange between the two parties (Choi & Wu, 2009; Qrunfleh & Tarafdar, 2013). 
Manufacturers who implement high integration with suppliers prioritize information sharing related to 
production schedule planning and raw materials’ availability. So the significant suppliers can distribute 
auxiliary materials on time according to the needs of the manufactures. Strategic supplier integration 
helps firms develop production plans, providing raw materials and on-time delivery (Flynn et al., 2010). 
Firms can be assisted by reducing the cost of storing raw materials in warehouses because of a strong 
relationship with suppliers. The availability of production raw materials ensure to the demand from 
customers, the achievement of financial performance can run optimally because of continuous product 
sales and consistent growth of new market share every month, which impacts the increase in the 
company’s net profit (Zhao et al., 2015; Chen et al., 2018; Ariadi et al., 2020; Subburaj et al., 2020). That is, 
strategic supplier integration partially mediates the relationship between lean SCS and financial 
performance.

Furthermore, another finding is that lean SCS has impacted strategic customer integration, 
which influences financial performance. The implementation of lean SCS focuses on regular 
production demand and production costs using low-cost raw materials. It has standard quality, 
such as cup packaging that is not easily broken even though the weight is relatively standard. The 
harmonious relationship between significant customers and manufacturers can improve demand 
information and production planning time. A decrease in finished stocks’ inventory to increase 
customer service satisfaction remains optimal (Huo et al., 2016). By solid integration with the main 
customers, manufacturers can entrust the products to the customers’ warehouse. The products 
consignment in customers’ warehouses can increase sales on an ongoing basis to minimize 
manufacturers’ warehouse of rental costs and the level of accessibility of finished goods at 
a safe inventory and retain existing market segment from other competitors (Gharaei, Karimi 
et al., 2019a). The solid alliance among customers and industries grants benefits to improve the 
quality of information related to product necessity and production preparation time, ensures 
damage arising from inventory storage in consumer warehouses, and becomes more responsive 
to meeting consumer demands (He et al., 2014; Ralston et al., 2015). Therefore, producers respond 
to customer demand requirements accurately and quickly, improve service levels of delivery of 
finished products on schedule, and reduce their stock storage costs, thereby increasing sustainable 
product sales and company profitability (Swink et al., 2007; Chen et al. al., 2018; Subburaj et al., 
2020; Ariadi et al., 2020). That is, strategic customer integration partially mediates the relationship 
between lean SCS and financial performance.

Our finding shows that an agile SCS has impacted strategic supplier integration, which increases 
financial performance. Manufactures are to integrate with their primary suppliers so that any 
design changes in cup or cardboard packaging products ordered from consumers can be 
responded to quickly by the supplier. They identify new market opportunities and develop more 
excellent knowledge about the raw materials of products from suppliers (Saeed et al., 2011) so 
that they can be more flexible and innovative in facing changing competitive pressures and 
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opportunities. Major suppliers’ orientation is involved in every production activity (design, engineer-
ing, procurement, delivery, and recycling). It helps industries develop input related to product 
design and raw materials’ availability (Vickery et al., 2010). Sharing information about the avail-
ability of supporting raw materials from manufactures toward major suppliers provides certainty of 
information about the waiting time for the delivery of raw materials (Lai et al., 2012), so there is 
efficiency in the cost of purchasing and storing raw materials. Firms that implement high integra-
tion with suppliers prioritize information sharing related to production schedule planning so that 
the leading suppliers can distribute auxiliary materials on time according to their needs (Flynn 
et al., 2010). Thus, a strong relationship with major suppliers reduces the cost of storing raw 
materials in warehouses that ensure the availability of production raw materials according to 
manufacturers’ demand (Zhao et al., 2015; Chen et al., 2018; Ariadi et al., 2020). That is, strategic 
supplier integration partially mediates the relationship between agile SCS and financial 
performance.

Furthermore, another finding shows that an agile SCS has impacted strategic customer integra-
tion, affecting financial performance. Intense interaction with critical customers allows manufac-
turers to consider the needs of their consumers and predict how they will evolve. A supply chain 
that has responsive and flexible performance is needed to handle varies when the market is 
dynamic by collecting customer specifications effectively and retorting to amends in customer 
demand such as product design (Ralston et al., 2015). The creation of a close relationship with 
customers increases the exchange of information so that producers can determine and fulfill 
needs according to customers’ preferences (Droge et al., 2012). Besides, the guarantee of return 
(exchange) of damaged products from manufacturers and receiving input from customers regard-
ing the design and quality of product packaging is a form of joint problem solving with consumers 
who will purchase orders for products. Firms receive suggestions and feedback about packaging 
design so that they can build long-term and strategic relationships with consumers (X. A. Koufteros 
et al., 2010; X. Koufteros et al., 2005). Therefore, manufacturers respond to customer demand 
needs accurately and quickly, resulting in increased service delivery of finished products on 
schedule, and reduced stock storage costs from manufacturers, which will directly increase 
sustainable product sales and company profitability (Swink et al., 2007; Chen et al., 2018; 
Subburaj et al., 2020; Ariadi et al., 2020). That is, SCI partially mediates the relationship between 
agile SCS and financial performance.
6. Theoretical and managerial implications
Theoretically, this research collaborates the synergy between the theory of resource-based view 
and relational view for relationship lean SCS (Supply Chain Strategy), and agile SCS to enhance 
financial performance through SSI and SCI in bottled water industry Indonesia. The SSI and SCI are 
arranged as mediators. These represent the new model that fulfills the research gap between lean 
SCS and agile SCS on financial performance. The perspective RV theory that manufacturers achieve 
relational performance through partnerships with strategic suppliers such as certainty of produc-
tion schedules and delivery of raw materials. While partnerships with strategic consumers such as 
sales projections and delivery of finished products become more sustainable, the cash flow is more 
liquid to affect financial performance.

From a practical point of view, the findings have significant repercussions for managers. First, an 
agile SCS is more effectively applied to enhance financial performance when compared to a lean 
supply chain strategy. Due to the very tight competition situation in the bottled water industries, 
the market tends to seasonal variation. Thus, manufactures try to respond to customer demands 
quickly, such as changes in packaging design and customization of packaging products according 
to the personalized customers, and support for buffer inventory is relatively high. Second, imple-
menting lean SCS has a more substantial effect on SSI and SCI than an agile SCS. The lean SCS 
collects auxiliary raw materials from the leading supplier with a minimum volume of the purchase 
order (PO) on a large scale and releases the finished product to the leading distributor according to 
the monthly cooperation agreement contract.

Ariadi et al., Cogent Business & Management (2021), 8: 1930500                                                                                                                                     
https://doi.org/10.1080/23311975.2021.1930500                                                                                                                                                       

Page 13 of 18



In contrast, the agile supply chain focuses on supporting raw materials with flexible PO and 
issuance of finished products according to the needs of customized customers, such as private 
label products sold in hotels or minimarkets. The lean SCS can improve financial performance more 
optimally through an integrated approach to customers. The manufacturer’s sales marketing will 
regularly place the product stocks into the customers’ warehouse every week or day to optimize 
production results’ absorption. These paths offer managers instructions to perform financial 
performance.

7. Conclusions and limitations
This study’s findings have delivered some significantly helpful shreds of evidence of the role of lean 
SCS and agile SCS to increase financial performance in the bottled water firms in Indonesia. The 
agile SCS is more effective in dynamic conditions than the lean SCS in stable conditions because of 
seasonal variation. Then, the research proposes that SSI and SCI mediate the link between lean 
SCS & agile SCS and financial performance. However, mediating SSI and SCI effectively impacts 
lean SCS to financial performance rather than from agile SCS to financial performance. The firm’s 
approach is more inclined towards strategic customer integration because collaboration and 
coordination policies are easy to implement regarding the delivery and supply of products to 
customer warehouses compared to strategic supplier integration. There are standard operating 
procedures from the supplier so that the coordination policy process becomes more complicated, 
especially concerning the payment.

There are limitations in this analysis that suggest some future study advice. This analysis applies 
a cross-sectional design, which will allow a longitudinal study to be used for subsequent research 
to examine further the impacts of lean SCS and agile SCS on SSI and SCI that also enhances 
financial performance. Finally, this research is only carried out by a single industry, and it is pretty 
advantageous to gather data from other industries to deliver more confirmation of outcomes.
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