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ABSTRACT 

An important dimension of value chain flexibility is supply-side flexibility, which refers to the range and ability to 

accommodate changes in production output related to internal operating efficiency. Meanwhile, flexibility in supply 

chain networks can help reduce supply chain risk when dealing with uncertainty. Therefore, supply-side flexibility is 

crucial in responding to consumer demand to improve business sustainability and competitiveness. This research aims 

to examine the impact of product efficiency, product complexity, and operational risk on supply-side flexibility 

(volume). A total of 56 respondents who are coffee shop business owners in Malang city have been used as samples 

for this research. Of course, the number of samples has been adjusted to the bare minimum of data requirements for 

research analysis, namely PLS-SEM approach. The findings show that product efficiency and product complexity 

have a significant direct effect on supply-side flexibility, whereas operation risk has no significant direct effect. Our 

findings contribute to the literature on supply chain management by filling gaps and assisting managers in making 

strategic decisions regarding flexibility that support business sustainability. 
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1. INTRODUCTION 

Flexibility in uncertain supply chain networks has 

been a research challenge in recent years [1]. Indeed, 

during the current crisis caused by the Covid 19 

pandemic, manufacturing and supply chain resilience 

and flexibility are often explored [2]. In today's 

increasingly complex business environment, supply 

chain flexibility has become essential for remaining 

competitive. Unpredictable supply chain dynamics can 

be caused by various internal and external factors, such 

as suppliers, operating systems, customers, and 

competitors. However, to improve supply chain 

responsiveness, the company's flexibility plan should be 

adopted according to the company's business 

environment by lowering uncertainty and boosting 

supply chain agility [3]. The flexibility of the supply 

network in this uncertain climate helps reduce supply 

chain risks [4]. 

To gain a competitive edge, firms must improve 

supply chain management methods to be flexible, 

sensitive to uncertain conditions, and to cope with 

changing consumer expectations [5]. Because of the 

need for flexible supply chain management, it is 

necessary to plan for alternative prediction scenarios 

and develop effective response plans [6]. The negative 

impact of supply chain disruptions can be reduced by 

developing an investment strategy that examines the 

balance between responsiveness, risk, and cost and 

anticipating how much improvement in supply chain 

flexibility and agility can increase responsiveness to 

anticipate supply chain disruptions [7]. 

Businesses will see that flexible supply chains 

outperform less agile supply chains as they compete 

with other supply chains in an increasingly uncertain 

environment. As a result, businesses seeking a 

competitive advantage are forced to compete at the 

supply chain and enterprise levels. In practice, the 

supply chain flexibility dimension can significantly 

contribute to environmentally friendly operations, and 

strategically implementing the relevant flexibility can 

support business sustainability [8]. But when there is no 

support for flexible supply chains and corporations 

prioritize alternative forms of flexibility, each supply 

chain member must apply flexibility with supply chain 

members at the next level to satisfy needs [9]. 
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The coffee shop business makes coffee an icon of 

the best friend for casual discussions or about business, 

attracting visitors from all walks of life so that this 

current business is becoming increasingly popular 

among coffee businesses and consumers. Furthermore, 

in a coffee business, supply chain agility has a 

beneficial impact on performance. As a result of supply 

chain agility, coffee shops can sustain and grow 

consumer satisfaction and loyalty [10]. Meanwhile, 

rising customer expectations for product variety, shorter 

product lifecycles, and unpredictable demand are 

driving the need for supply chain flexibility in the face 

of fierce competition and changing circumstances [11]. 

The level of flexibility and complexity of the supply 

chain network can be used to estimate efforts to improve 

supply chain resilience. This research contributes to the 

linkage of product efficiency and complexity, as well as 

operational risk, to supply flexibility in areas where 

studies in the field of agribusiness, particularly the 

coffee shop business, have not been widely explored. 

Mix flexibility refers to the range and ability to alter 

items currently being produced, whereas volume 

flexibility refers to the range and ability to modify 

production output [12]. These issues highlight the 

importance of conducting empirical research into the 

paths that coffee shops can take to achieve a supply of 

business-supporting flexibility. In this study, the 

following research questions are addressed: First, how 

does product efficiency affect supply-side flexibility 

from the perspective of a business actor? Second, how 

does the complexity of a product affect supply-side 

flexibility? Third, what effect does operational risk have 

on supply-side flexibility? This study adds to theory and 

practice by examining industry and specific themes, 

namely supply chain flexibility, while accounting for 

the effects of product efficiency, product complexity, 

and operational risks. 

2. RESEARCH METHODS 

Respondents were coffee shop owners, with the 

majority of the businesses being privately owned and 

this study was carried out during the Covid 19 

pandemic. The number of respondents that met the 

minimum sample size standard for the PLS-SEM 

(Partial Least Squares - Structural Equation Modeling) 

analysis used in this study is 56, even exceeding the 

suggested sample size. This sample size exceeds the 

minimum sample size based on the rule of ten times the 

number of constructs in research, which has become 

popular due to its ease of use [13]. Furthermore, this 

sample size exceeded the minimum sample size 

requirements based on statistical power of 80% with a 

maximum number of arrows pointing at a construct of 3 

and a minimum R squares value of 0.50 for a 

significance level of 1% [14]. Meanwhile, PLS-SEM is 

used to examine the overall research framework, 

beginning with testing measurement models and 

structural models. PLS-SEM was chosen because it has 

been shown to effectively test measurement models as 

well as structural models at the same time [15]. PLS-

SEM is used to test the effect of product efficiency, 

complexity, and risk operation on supply flexibility. 

PLS regression could be used to relate responses Y to 

predictors X, and PLS-SEM is appropriate if the study's 

purpose is to forecast important target constructs or 

identify key driver constructs [14,16]. Furthermore, 

Table 1 shows the constructs and measures used in the 

study, which are scored on a Likert scale of 1 to 7 

(strongly disagree to agree strongly). 

 

3. RESULTS AND DISCUSSION 

Relationships formed as a result of hypotheses must 

be tested. However, before testing the hypothesis, it is 

necessary to assess the instrument's reliability for each 

indicator and the validity of the model used in this 

study.  

The first validity test involves determining 

convergent validity. If the convergent validity test yields 

a value greater than 0.3, it meets the standard [14]. The 

next type of validity is discriminant validity, which is 

determined by calculating the Square Root of the 

Average Variance Extracted (AVE) value. As a 

condition for discriminant validity, the obtained AVE 

value must be greater than 0.5. This means that 50% 

more variance than the indicator used can be adequately 

explained [14]. The reliability test follows, which is 

based on Cronbach's Alpha and Composite Reliability 

values. More than 0.6 for the Cronbach's Alpha value 

and more than 0.7 for the Composite Reliability test are 

required in the test [18]. 

Based on the data in Table 2, it is clear that this study 

passed the convergent validity test, as the factor loading 

values of all indicators are greater than 0.3. The OR1 

indicator has the smallest value of 0.709 and the SSF1 

indicator has the highest value of 0.953. Furthermore, it 

can be seen in Table 3 that this study passed the 

discriminant validity test by examining the value of the 

Square Root of Average Variance Extracted (AVE), 

where the square root of the AVE for each latent 

construction has a correlation value that is greater than 

the correlation of other latent constructs. The overall 

value of the square root of AVE is also greater than 0.5, 

indicating that there is no discriminant validity problem 

in the measurement model used in this study. 

The results of the reliability test are described in the 

following stage, which is shown in Table 4. Based on 

the data in the table, it is clear that this study passed the 

reliability test, with all latent constructs in this study 

having a Composite Reliability value of greater than 0.7 

and a Cronbach Alpha value of greater than 0.6. 

Furthermore, based on the validation test results, it is 

clear that the measurement model in this study met all 

of the reliability and validity criteria. 

Advances in Engineering Research, volume 212

58



 

 

  Table 1. Measurement of constructs 

Construct Measures 

Product Efficiency (PF) Firm has the ability to quickly change its product mix. 

Firm is capable of producing a wide range of products. 

Firm has the ability to transition from one type of product to another.  

Product complexity (PC) Provide customers with a diverse range of product bundling options. 

Firm sells a product that is made up of many different components. 

Firm frequently introduces new product variants within an existing product line. 

Operation risk (OR) Firm frequently faces fierce competition from competitors. 

Firm frequently suffers from logistical failures that have an impact on product 
inventory. 

Firm suffers from frequent supply failures, which have an impact on coffee shop 
operations. 

Firm is capable of producing a wide range of products. 

Supply side flexibility (SSF) Firm has the ability to transition from one type of product to another (scope of 
operation flexibility) 

Firm can operate at a variety of output levels (adaptability of operation 
flexibility) 

Changes in volume allocation among existing clients occur on a regular basis 
(logistics flexibility) 

Sources: [15, 17] 
 

Table 2. Convergent validity 

Variable Loading Factors Value 

PE1 0.863 

PE2 0.902 

PE3 0.833 

PC1 0.830 

PC2 0.915 

PC3 0.814 

OR1 0.709 

OR2 0.908 

OR3 0.917 

OR4 0.829 

SSF1 0.953 

SSF2 0.941 

SSF3 0.940 

Table 3. Discriminant validity 

Construct PE PC OR SSF 

PE (0.867) 0.629 0.240 0.605 

PC 0.629 (0.854) 0.308 0.634 

OR 0.240 0.308 (0.845) 0.275 

SSF 0.605 0.634 0.275 (0.945) 

Table 4. Reliability test 

Construct Composite 

Reliability 

Cronbach's 

Alpha 

PE 0.900 0.834 

PC 0.890 0.813 

OR 0.908 0.863 

SSF 0.961 0.904 

 

The first measurement is collinearity testing, which 

is done by examining the value of the variance inflation 

factor (VIF). Because the VIF value has a tolerance 

limit of 5, the results must be less than 5 [19]. 

According to the results in Table 5, the PE, PC, OR, and 

SSF variables have values of 1.876, 2.036, 1.119, and 

1.911, respectively. As a result, it is possible to 

conclude that collinearity is not a problem. Furthermore, 

measurements were taken to test the construction's 

explanatory strength by looking at the value of R
2
. 

According to the results in Table 6, the supply side 

flexibility (SSF) variable has an R
2
 value of 0.508. This 

demonstrates that the explanatory power of the 

construction in this model is adequate for exogenous 

variables. 

The next step is to test Q2 to see how predictive the 

endogenous variables in the structural model are. 

According to the data in Table 6, the Q2 value for the 

supply side flexibility (SSF) variable is 0.516. This 

demonstrates that the predictive relevance of 

endogenous constructions on the structural model is 

high. 

The next test is used to determine the magnitude of 

the effect or contribution of exogenous variables on 

endogenous variables [14]. Accordingly, the effect size 

value is classified as small, medium, or large, with 

values of 0.02, 0.15, and 0.35, respectively. The 

contribution values of the PE, PC, OR variables are 

0.199, 0.248, and 0.061, respectively, as shown in Table 

7. As a result, the PE and PC variables have a moderate 

effect, while the OR variable has a minor effect. 

Table 5. VIF 

 PE PC OR SSF 

VIF 1.876 2.036 1.119 1.911 

Table 6. R-Squared (R
2
) and Q-Squared (Q

2
) 

 SSF 

R
2 

0.508 

Q
2
 0.516 
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Table 7. Effect Size 

 PE PC OR 

Effect 
Size 

0.199 0.248 0.061 

 

The path coefficient diagram shows that the path 

coefficients on all three constructs have a positive 

influence. This is demonstrated by the relationship 

between each variable that has a significant effect on the 

path coefficient values on the PE, PC, and OR variables, 

which are 0.31, 0.37, and 0.14, respectively.  

 

Figure 1 The result of research model 

 

GoF is used because it has been shown to be a useful 

tool for assessing the level of model fit in PLS-SEM 

[20]. Meanwhile, the p-value, which must be less than 

0.05, determines the value limit allowed as a condition 

for the value of APC, ARS, and AARS. According to 

the results, the values of APC, ARS, and AARS all 

obtained results of 0.273 (p=0.007), 0.508 (p<0.001), 

and 0.479 (p<0.001), respectively, indicating that it is in 

a good category. Furthermore, AVIF and AFVIF are 

ideal if their value is less than 3.3 and can still be 

accepted or tolerated if their value is greater than 5 [18]. 

According to the results, the AVIF and AFVIF values 

are 2.205 and 1.735, respectively, indicating that they 

are in ideal condition. 

Tenenhaus GoF (GoF) has three desired value limits, 

namely a small category if the gof value is 0.1, a 

medium category if the GoF value is 0.25, and a large 

category if the GoF value is 0.36. The value of 

tenenhaus GoF (GoF) is 0.626 and falls into the large 

category, implying that the model's predictive power in 

this study is strong. In addition, the resulting values for 

the measurement of model fit are SPR = 1, RSCR = 1, 

SSR = 1, and NLBCDR = 1, with the limit of the ideal 

value being 1, implying that the four measurements of 

model fit are met. The inner model is acceptable based 

on the results of the ten goodness of fit model 

measurements. 

The WarpPLS v7.0 software application was used to 

test hypotheses. The hypothesis testing decision rule is 

followed if the P-Value is 0.10, 0.05, or 0.01 and 0.01 is 

highly significant (Solimun et al., 2017). According to 

the path coefficient test and P-Value in Table 8 and 

Figure 1, the PE, PC, and OR variables all positively 

influence the SSF variable, with path coefficient values 

of 0.305, 3.07, and 0.145, respectively. With a P-Value 

of 0.007, the effect of PE on SSF falls into the weakly 

significant category and accepts H0. With a P-Value of 

0.001, the effect of PC on SSF falls into the highly 

significant category and accepts H1. While the effect of 

OR on SSF has a P-Value of 0.129, it is classified as 

insignificant and accepts H0. 

This study's findings show that Product Complexity 

(PC) is the primary direct driver of supply flexibility. 

This is demonstrated by the path coefficient test results, 

which show that PC has a high significance level. 

Product complexity is a high-level ability of the 

company to adapt to changing market conditions and the 

ability to adjust its operating activities [15]. As a result, 

if the coffee shop business has a high level of product 

complexity, the company can offer different products 

more flexibly in response to market conditions and 

desires. On the other hand, if the company lacks product 

complexity, it will impede internal processes because 

the company will be unable to achieve the desired 

business results. However, creating product complexity 

necessitates excellent coordination between suppliers 

and the company, both during procurement and in 

creating products that are unique to consumers [21]. 

Product complexity can also increase company 

productivity [22]. As a result, if coffee shops in Malang 

City can increase product complexity, the company's 

productivity can be increased to support business 

continuity. However, it should be noted that the degree 

to which the diversity and quality of the raw materials 

and technology used influence the product's complexity 

[23]. Product complexity is also related to how coffee 

shops develop new innovations and educate customers. 

Suppliers' creativity is also required and must be 

communicated to supply chain parties as a strategy and 

knowledge of co-creation. If the coffee shop can 

accomplish this, it will increase the supply side's 

flexibility. However, before introducing the product to 

consumers, market research must be conducted to 

ensure that there is no market failure [24]. 

Table 8. Hypothesis testing 

Relationship between variables Path Coefficient P-value Description 

PE -> SSF 0.305 0.007 Significantly weak 

PC -> SSF 0.307 0.001 Significantly strong 

OR -> SSF 0.145 0.129 Not significant 

Advances in Engineering Research, volume 212

60



 

 

On the relationship between product efficiency and 

supply side flexibility, different results were obtained, 

with the results indicating a positive effect but at a low 

level of significance. Product efficiency is a component 

of the value concept of customer value based on 

efficiency [25]. Customer value is used to determine 

how products perform and for businesses to determine a 

competitive market structure. The insignificant SSF 

results indicate that coffee shops have been unable to 

increase customer value through the products they offer. 

Reliability, safety, and ease of use are all aspects of 

customer value in coffee products that must be 

considered [26]. 

Moreover, coffee shop businesses should provide the 

highest level of customer value to the market's product 

options. Therefore, the coffee shop business can be said 

to have achieved product efficiency if it is able to 

provide maximum customer value. Furthermore, a value 

creation strategy is required, which indicates the 

company's approach to varying inputs and outputs. The 

value creation strategy is implemented to improve 

product performance to create offering flexibility by 

providing maximum customer value. 

Meanwhile, the relationship between operational risk 

variables and supply side flexibility was found to be 

insignificant. The researcher discovered that this 

relationship was insignificant because businesses 

frequently failed to anticipate operational risk. This is 

consistent with the findings other research found that 

companies frequently face operational risks that are not 

properly anticipated, causing them to disrupt goal 

achievement and ultimately result in high-quality costs 

[27]. As a result, the coffee shop should implement 

operational risk management (ORM). Because the 

company is able to deliver a wide range of quality 

products while increasing customer value, the 

implementation of a complex ORM in every part of the 

supply chain and within the company will have an 

impact on reducing operational risk and increasing 

supply-side flexibility. This will also impact the 

company in terms of increasing operational efficiency to 

achieve company goals [28]. 

Controlling operational risk has a significant positive 

impact on profitability [29]. As a result, coffee shop 

owners in Malang City must pay closer attention to 

operational risks. Stability and increased profits due to 

operational risk control can be indicators that coffee 

shop businesses can achieve long-term business success. 

However, one of the operational risk problems that 

receive less attention is outsourcing and its complexity, 

which can lead to new risks within the company if the 

company multi-sources [30]. Therefore, coffee shop 

should consider which party is best suited to collaborate 

in the supply of raw materials to avoid additional risks. 

 

 

 

4. CONCLUSION 

According to the study's findings, the three variables 

have a positive impact on increasing supply-side 

flexibility. As a result, coffee shop owners and 

managers must consider these three factors in order to 

maintain and improve their business performance. 

Meanwhile, product complexity is the primary driver of 

increased supply-side flexibility. Product complexity 

translates into a company's ability to deal with 

environmental changes and adapt its operations. As a 

result, product complexity has a large impact on supply-

side flexibility. Companies that can achieve product 

complexity can offer a diverse range of products to 

market consumers. However, in order to avoid 

significantly increasing production costs, raw material 

resources and technology should be considered. 

Moreover, because businesses frequently ignore 

operational risks, operational risk has a negligible effect 

on supply side flexibility in this study. Operational risk 

must be managed in order for the coffee shop business 

to provide a high level of customer value. Controlling 

operational risk, on the other hand, can increase the 

company's profitability, which can be an indication that 

the company has achieved stable business performance. 
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