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Abstract: 

 

 

                 
Purpose: This paper targets the relationship between different 
dimensions of the supply chain systems. Specifically, it scrutinizes the 
link between top management support and external integration to 
describe operational performance. The study further explores how 
supply chain resilience affects the relationship between external 
integration and operational performance. 
Design: Data was collected through a survey questionnaire 
responded by Ghanaian cold pharmaceutical suppliers with multiple-
informants sample of 170 middle-to-large size firms. The data was 
analysed using partial least squares structural equation modelling 
(PLS-SEM) version three. The relationship suggested in the advanced 
theoretical model were described through hypothesis: H1 – there is 
significant relationship between top management support and 
operational performance; H2- there is significant relationship 
between top management support and external integration; H3- there 
is significant relationship between external integration and 
operational performance; H4- external integration mediates the 
relationship between top management support and operational 
performance; and H5- supply chain resilience moderates the 
relationship between external integration and operational 
performance. 
Findings: The findings of this study indicate that, top management 
support significantly affected both operational performance and 
external integration (H1 and H2 supported). External integration 
again significantly affected operational performance (H3 supported). 
Also, external integration partially mediates the relationship between 
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top management support and operational performance (H4 
supported). However, supply chain resilience did not moderate the 
relationship between external integration and operational 
performance (H5 not supported). 
Originality and Value: This study is one of the very first supply chain 
researches on cold pharmaceutical products on the Ghanaian supplies 
sector, notably, in relation to the practices that, supplying firms in 
Ghana need to embrace to make their supply chain a strong ambitious 
mechanism for their advancement. The findings have extensive 
supplying and improvement of unified supply chains which are major 
steps in economic evolution. 
 
 
Keywords: top management support, external integration, supply 
chain resilience, supply chain systems, pharmaceutical suppliers and 
operational performance, 
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1. Introduction 

The storehouse, manipulation and supply of time and temperature-sensitive 
pharmaceutical products has become a critical aspect of the international pharmaceutical 
supply chain system which needs to be handled with utmost care because of the health of 
humans. In Ghana, every single child out of 10 children are denied the oral polio vaccine 
while every child out of 5 children are denied all the basic vaccines required to keep them 
healthy (World Health Organization [WHO], 2016). This took the lives of almost 25 per 
cent of motherly deaths internationally. On the 19th of August 2019, the WHO office in 
Ghana identified a girl of about two years and nine months spreading vaccine-derived 
poliovirus type 2 (cVDPV2). This virus was detected in the North-east region and later 
found in the Greater-Accra region. More so, a research conducted using a monovalent oral 
polio vaccine type 2 (mOPV2) in seven regions in Ghana, generally had poor results. To 
this, another survey was conducted to authenticate the Lot Quality Assurance Sampling 
(LQAS) in all the affected districts and the results did not show positive either. This 
prompted the WHO to help the Ghana government to deal with such a problem (Ghana 
Annual Report, 2019). Research on cold chains has found changes in the environmental 
situations affecting the quality of products which also negatively impact the health of 
consumers (Tsang et al., 2018). Kumar & Kushwaha (2018) in their research on supply 
chain management practices (SCMPs) on performance dwelt on only three SCPPs and 
suggested other supply chain practices such as just-in-time, top management support and 
information sharing practices should be looked at. According to Abebe et al. (2020), when 
the supply chains are managed well, organizational performance will be enhanced. In 
their study, supply chain management practices generally affected organizational 
performance. More so, studies on supply chain integration mediating SCMP and SCP is 
scant and as such must be vigorously pursued (Phan et al., 2020). Lloyd et al., (2015) in a 
research conducted in Tunisia realized performance challenges that ultimately affected 
the potency of vaccines supplied which were as a result of machine periods, cold chain 
verification, support and supervising of the cold supply chain.  
Studies related to performance in the supply chain has become very critical to 
researchers (e.g., see Phan et al., 2020) and firms (Awini et al., 2019) which have dwelt 
much on the supply chain information, supply environment, level of information sharing 
and agreed vision and goals (Abebe et al., 2020; Wong et al., 2020; Khalil et al., 2019; 
Veera et al., 2016) to advance performance. Top management support as a practice has 
been given less attention in the supply chain management field (Kumar & Kushwaha 
(2018). There has not been any effort as at now to find out how the support given by top 
management of cold pharmaceutical companies in improving the operational 
performance of firms, this study seals this gap by delving into how top management 
support can impact on the performance of firms. According to Sanchez et al. (2015), the 
expertise, readiness, direction and rapport are bringing new dimensions of the 
manpower base of firms. Thus, Vermeulen et al. (2016) has suggested that top 
management support must be revisited using a critical model which has been echoed by 
Kumar and Kushwaha (2018). 
The main objective of the current study is to find out how top management support 
affects the operational performance of cold pharmaceutical suppliers in the supply chain 
systems in Ghana. The current study contributes to relevant studies by firstly providing a 
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theoretical model to link top management support, external integration, supply chain 
resilience and operational performance. Secondly, it investigates how external 
integration and supply chain resilience could help mediate and moderate the link 
amongst top management support and operational performance. Thirdly, this research 
empirically gives evidence of the relationships that exist amongst top management 
support, external integration, supply chain resilience and operational performance. 
Finally, this research exemplifies various strategies that professionals can use in 
advancing resources to become competitive in the cold pharmaceutical sector. The goal of 
this paper is to ascertain how the cold pharmaceutical suppliers will transport the cold 
products safely to their destinations to maintain the potency and efficacy. The scientific 
contributions of this paper are: 
(1) Having cold pharmaceutical suppliers give out prompt deliveries with no or limited 

lead time. 
(2)  Using both proactive and reactive resilience methods to deal with any natural or 

artificial challenges in the environment when transporting the products. 
(3) Provision of rightful material resources (cold chain vehicles) to transport the cold 

pharmaceutical products so that human lives will not be lost when consumed. 
(4) Integrating the upstream members within the supply chain system to deal with the 

distribution chain metrics.  

The rest of the paper is organized as follows: in section 2, we present the literature 
review and hypothesis development. Section 3 deals with the various methods used in 
gathering information. In section 4, results and discussions are undertaken on the data 
gathered. Section 5 talks of the conclusions of the whole study. In section 6, the 
implications for managers are discussed while section 7 discusses the implications for 
theory. Section 8 gives the limitations and future research of the study.  
 

2. Literature Review and Hypothesis Development 

2.1 Resource- based view theory (RBV) 
The resource- based view (RBV) theory sees the different resources that organizations 
have to identify their performances (Peteraf & Biney, 2003) which has been a unique 
theory used in the supply chain management (SCM) field as a tool used has an edge in the 
supply of merchandise (Veera et al., 2016). The resources which the organizations have 
in the fields of workers comprehension, capabilities, competence behaviour and 
applications will push them to advance (Wernerfelt, 1984). These assets are made up of 
SCM practices such as the support from top management and supply chain integration 
(SCI), for example external integration (EI) capabilities (Blome et al., 2014), which are 
operational and ideas-sharing activities used by organizations to be in business. Again, 
the different resources that organizations have are not only reserved for internal 
workings but also its external members to be used to improve its performance (Blome et 
al., 2014).  

2.2 Dynamic Capabilities Theory (DCT) 
Dynamic capabilities theory (DCT) in this study is used to illustrate the relationships 
involving top management support (TMS) and external integration and the moderating 
role of supply chain resilience (SCR) in the relationship amongst external integration and 
operational performance (OP). DCT which organizations have, argued that, special 
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resources which firms have is needed to give results to the differences in a firm’s 
performance (Blome et al., 2014). According to Tari et al. (2007), the inclusion of TMS 
and sincerity are changing the trends at the firm’s level in order to achieve critical 
performance levels and product quality (Tari et al., 2007). The obligation of top 
management when integrated by the complete supply chain members (Yeung et al., 
2005), clients (Robinson & Malhotra, 2005) and suppliers (Wang et al., 2011), then will 
performance be enhanced (Ou et al., 2010). The research again contends that, some 
logistics assets if integrated appropriately could affect SC resilience which if executed 
well will improve the interaction between SCI and OP by the use of DCT as extended from 
the RBV (Mandal, 2017; Ali et al., 2018; Martinelli et al., 2018). The present research 
makes an input to literature by using the dynamic capabilities agenda underpinned by 
(Teece, 2012) for assessing an organization’s resilience to risks and plans adding to the 
body of learning on resilience (Kantur & Iseri-Say, 2015) by looking into the stage to 
which the use of a dynamic capability stance may add to the understanding of 
distributors’ dynamic capabilities to guard against risks and show resilience. 

2.3 Top Management Support 
Top management support (TMS) has been one of the SCM practice that when utilized well 
will go a long way to augment performance. Sana et al. (2020) are of the view that, TMS 
affects the atmosphere and societal-centred development goals. According to Chen and 
Huang (2009), the workers in firms have different tasks they perform to improve the 
firm’s performance so as to supply defect-free products. Singh et al. (2021) contend that, 
the understanding and practices by top management affects open innovation and 
ultimately, the performance levels of firms. Sanchez et al. (2015) also contend that, the 
expertise, proficiency, leadership and rapport are crucial and found at the organizational 
level. TMS and allegiance are bringing a shift in firms by undertaking crucial tasks in 
order to yield crucial delivery and quality levels. It is in view of this that Vermeulen et al. 
(2016) suggested that top management support should be investigated again. This was 
actualized by Lo & Fu (2016) who also challenged that, the workings of greater outcomes 
of firms’ performance do not reside in an individual’s bosom but a collective team from 
management who are intensely involved in the daily administration of the firm and 
supposed to act swiftly when there is any set-back. 

2.4 External Integration 
External integration can be defined as the degree by which a firm will be able to link up 
with its dominant supply chain members (internal and external) to reposition their 
strategic agenda collectively to serve their buyers well (Zhao et al., 2011). Suppliers are 
the members in the chain known as upstream members and are categorized as those that 
supply merchandize to the firms that are used for mutual benefit (Danese & Romano, 
2011). The suppliers are integrated into the organization in order to dwell primarily on 
the distribution of products (Koufteros et al., 2010). Extant studies have however found 
different levels of relationships amongst supplier integration (SI) and performance as a 
result of different performance measures. For example, a great number of researchers 
found positive correlation amongst SI and operational performance (Wong et al., 2011; 
Peterson et al., 2005) On the other hand, varying results found by different academicians 
saw SI and operational performance witnessed no direct interaction (Flynn et al., 2010; 
Stank et al., 2001b). 
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Customer integration (CI), the other dimension of external integration, is known as 
downstream integration which is made up of the involvement of the customers of the 
mother organization in providing relevant data and information to attain desired results 
in a collaborative manner (Koufteros et al., 2010). Past researches have provided that, the 
integration of suppliers and buyers have positive effect on different performance 
dimensions. For instance, Droge et al. (2004) deduced a positive link between customers 
and performance, while Flynn et al. (2010) found no relationship between customer 
integration and performance. Again, external integration had a positive effect on 
operational performance from the studies of Danese et al. (2012) and Schoenherr & 
Swink (2012). Danese & Romano (2011) in their studies however found a non-significant 
link between customer (external) integration and operational performance. 

2.5 Supply Chain Resilience (SCR) 
The nature of uncertainties arising from past research has been challenging as one finds 
it difficult to be abreast with measures to prevent or minimize their occurrence which 
has made supply chain risk governance not palatable (Petit & Fiksel, 2010). Then arose 
SCR which is used to rectify issues related to reliable and unreliable supply chain (Fiksel 
et al., 2015) and prescribed SCR to mean, the might of a phenomenon to revert to its 
earlier state within an accepted duration after the interruption. 
The cold pharmaceutical products distribution has prompted firms to be resourced to 
enable them face these inherent challenges whenever they arise because of the health of 
humans. Thus, serious entities in the turbulent distributing environment space need to be 
prepared at all times to solve any uncertainty that they may face (Panomarov & Holcomb, 
2009). Sharma & Srivastava (2015) posited that; firms’ resilience is a potent measure to 
advance erratic delivering chain actions which culminates to augmenting performance 
heights. That is, when the performance heights of organizations are reduced, reactive SCR 
should be enforced to enhance the performance heights (Ali et al., 2018). More so, if the 
interruption is severe and the firms are well-resourced, the maximum resilience efforts 
need to be enforced to reduce or eliminate the risk that has occurred so that the 
performance is augmented (Zsidisin and Wagner, 2010). 
  

2.6 Operational Performance (OP) 
Operational performance (OP) has been defined by Das (2018) as the stage of 
improvement in a firm’s performance in respect of cost minimization and boosting of 
fitness in the entire distribution chain. Operational performance has been used by many 
authors as a form of supply chain performance measure (Truong et al., 2017; Vikas et al., 
2017). The performance of firms in the distribution chain has invariably been measured 
by delivery, time and quality of products supplied (Neely et al., 1995). The inability of 
firms to work efficiently with its upstream and downstream members might affect its 
processes of delivery thereby dissatisfying the end-users in terms of its product, service 
and delivery quality (Fawcett et al, 2009). There has been varying performance measures 
assigned to SCP. Truong et al. (2017) in their study had no dimension for OP, with Gulin 
et al. (2016), contending with quality performance. Veera et al. (2016), conducted a study 
into supply chain practices and performance with no dimensions. Truong et al. (2017) 
and Anabela et al. (2017) conducted similar studies on quality performance which did not 
contain any dimensions. In the current research, the researcher hopes to measure 
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operational performance without any dimensions because of the complex supply routes 
tangled in the cold pharmaceutical delivery. 

 

2.7 Top Management Support and Operational Performance 
Top management support and sincerity are moulding the stance of organizations by 
seriously undertaking various roles to achieve demanding operational performance 
levels (Tari et al., 2007). The support from management comes in various forms as in 
finance, effective dialogue, incentive, respect and critical determination (Kaynak, 2003; 
Tari et al., 2007). Truong et al, (2017) suggested that, the necessary attention and 
conditions given to the supply chain members, in a way motivate and empower them to 
give out their best which eventually enhance performance. Sana et al. (2020) were of the 
view that, it is the inputs and domination of the support from top management that 
affects the atmosphere and societal-centred sustainable goals which dwells on 
performance. The RBV theorizes that different resources issued go to improve the 
performance when utilized well (Perteraf & Biney, 2003). So, if the top hierarchy in the 
firm are able to provide the needed material and financial resources, then the members 
within the chain will give out their best to augment performance. It is therefore 
postulated that; 
 
H1: Top management support significantly affects operational performance.  
 
 

2.8 Top Management Support (TMS) and External Integration (EI) 
 
International SC is seen as the crucial force for rivalry but the lower integration efforts 
amongst firms have resulted in the scuffle between local and international organizations 
which has affected their operations (Liu et al., 2015). Researchers however contend that, 
firms may be able to rely on top managers to develop and preserve SC associations (Shou 
et al., 2016; Wang et al., 2016). In the research conducted by Xu et al. (2014), top 
management support significantly affected SCI and buttressed by Lockstrom et al. (2010). 
This assertion goes to prove that, TMS is an enabler to SCI (external integration). 
According to the DCT, it emphasizes on exceptional resources that need to be utilized to 
come out with greater performance outcomes. That is, when resources are well-utilised 
by the suppliers in the chain, work can go on smoothly and ultimately, performance 
augmented. Chen et al. (2018) posited that, top managerial links positively influenced SCI 
(customer and supplier) which resulted in good collaborative efforts. Based on the 
arguments deduced above, it is postulated that; 
 
H2: Top management support significantly affects external integration. 
 

2.9 External Integration (EI) and Operational Performance (OP)  
 
The sophisticated international SC has required using supply chain integration as a major 
cause of improvement to the supply chains aggressive performance (Lu et al., 2017; 
Sharifkhani et al., 2016; Prajogo et al., 2015). It is broadly argued that, there exist a 
positive relation between SCI and operational performance yet on circumstantial footings 
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(Cao et al., 2015; Bae, 2017; Ebrahimi, 2015). The study of Flynn et al. (2010) indicated a 
positive link between internal and customer integration and operational performance, 
whereas there existed no significant link amongst supplier integration and operational 
performance. Zahra et al. (2013) who researched on the link between SCI and product 
quality thought that, if organizations focused on external integration (supplier and 
customer integration), they may enhance and escalate their quality fields. Supply chain 
integration (internal and external) affected operational performance positively (Saragih 
et al., 2020). These researchers contended that, the rightful conversation amongst the 
various departments might have effect on the buyers and suppliers which will finally 
augment the firm’s performance. The RBV theory sees organizations having the rightful 
resources which are used to improve their human services which are then generated into 
the organizational assets and capabilities (Teece, 2012). Based on the arguments deduced 
above, it is postulated that; 
 
H3: External integration significantly affects operational performance. 
 

 
2.10 Mediating effect of External Integration on the relationship 
between Top Management Support and Operational Performance.  
 
According to Kwamega et al. (2018), supply chain integration partially mediated supply 
practices and the performance of the firm. Saragih et al. (2020) in their study also had SCI 
influencing the supply practices and operational capacities of organizations. Phan et al. 
(2020) in their research found SCI to significantly mediate between SCMP and SCP. In all 
these, there was the idea that, supply chain integration serves as a critical link between 
supply chain practices and the firm’s performance. A study by Jin et al. (2013) posited 
that, firms when integrated and collaborated effectively influenced business 
performance. They were of the view that, the singular efforts of people within the firms 
cannot guarantee operational success. Integrating the firm’s customers and distributors 
is to yield changed performance in the actions involving the firm’s aggressive program 
(Zailani & Rajogopal, 2005). A further research by Seo et al. (2014) found that, internal 
and supplier integration mediated ‘innovativeness-supply chain performance’ links; 
however, customer integration did not mediate such relationships. From a RBV theory, 
Mazzola and Perrone (2013) testified that, when firms are interlinked, they get the power 
to obtain the needed resources that they might be deficient in, allowing aggressive 
dependence in obtaining an exceptional, unique, quality and superior resources. Based on 
the deductions above, it is postulated that; 
 
H4: External integration mediates the relationship between top management support and 
operational performance. 
 

2.11 Moderating role of Supply Chain Resilience on the relationship 
between External Integration and Operational Performance. 
 
Ates and Bititci (2011) argued that, resilience gives organizations power to absorb 
disturbances and gives the delivery chain association renewed to its original situation 



Volume: 3, Issue: 2, Year: 2022 Page: 11-25 

 

10 

 

 

 
 

Commonwealth Journal of Academic Research (CJAR.EU) 
Email: editor.cjar@gmail.com   editor@cjar.eu   Website: cjar.eu 

Published By 

 

 

 

TWCMSI - International 

quickly, by that positively impacting performance. Dynamic capabilities enable SC 
establishments to sustain their treasured venues even in uncertain environments amidst 
securing performance (Teece, 2007; Mandal, 2015). It is believed that, increase in the 
uncertainties in the environment could be reduced when resilience is advanced to 
combat it (Rha, 2020). In such situations, the external members (both upstream and 
downstream) are to be resourced so that they can reduce the environmental challenges 
thereby improving performance. That is, when the disruption is high, there need to be 
flexible resilience to build their resource capacities to contain the effect between the 
external integration and performance and increase performance at the end. In the cold 
supply chain, it is also necessary to have increased visibility so that the environmental 
challenges are seen faster and outwitted to improve performance. More so, the turbulent 
situations surrounding the cold supply chain need proper collaborative schemes where 
information and valuable resources are shared amongst the partners so that, as 
performance is low, higher collaboration should be adopted so that performance is 
augmented. When the visibility, flexibility and collaborative resilience efforts are higher, 
it goes to reduce the low performance between the external integration-performance 
link, thereby increasing the performance measures and quality merchandise supplied. 
From the DCT perspective, the capabilities that organizations and suppliers have go to 
improve their performances when utilized and shared well. Based on the deductions 
above, it is postulated that; 
 
H5: Supply chain resilience moderates the relationship between external integration and 
operational performance. 
 
 
 

       Figure 1 
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3 Method 
 

3.1 Selection of the Sample 
 

A list of cold pharmaceutical suppliers was extracted from the Ghana Manufacturers 
Pharmaceutical Association and Ghana Yellow online directory, the data base for all 
specialized manufacturing and supply companies which had 170 suppliers. All these 
suppliers provided delivery services. 
 

3.2 Survey measures and items 
 
This research’s questionnaire was designed on the basis of recommendations by Truong 
et al. (2017). The introductory survey was pre-tested in Ghana and was undertaken by 
experts from the FDA, Ghana health service, four lecturers from Koforidua technical 
university, Kumasi technical university, Kwame Nkrumah University of science and 
technology and university of professional studies, Accra to review the language and 
wording levels. It was then pilot-tested by 35 respondents who were to answer the 
questionnaire based on the proposal by Hertzog (2008) who said between 35 and 40 
respondents are enough for any pilot test for a survey questionnaire. The questionnaire 
covered four areas: top management support, external integration, SCR and OP about the 
cold pharmaceutical suppliers. A total of 18 items were applied to measure operational 
performance. Six items were taken from the work of Truong et al. (2017) on TMS; four 
items from Veera et al. (2016) on EI; four items from Mandal (2017) on SCR and four 
items from Wong et al. (2015) on OP. Respondents weighted the 18 items using a five-
point Likert scale spanning 1 for “strongly disagree” and 5 for “strongly agree”. 

 

3.3 Data Analysis 
 
A lot of past studies adopted Smart partial least squares – structural equation modelling 
(Smart PLS-SEM) approach in the testing of both the direct and indirect relationships of 
the variables (Veera et al., 2016; Mandal, 2017 and Truong et al., 2017). Accordingly, the 
current research used Smart PLS-SEM version 3, in testing the research hypothesis. The 
structural and measurement model of this study were appraised by the use of Smart PLS 
3 software. According to Hair et al. (2014), PLS-SEM approach is suitable when dealing 
with a small sample size. 
  

4 Results and Discussions  
Mann-Whitney U-Tests employed to test for non-response. The results of the sample 
distribution of the two groups were statistically indifferent (P>0.05) across a range of 
indicators for the constructs and the demographic variables, indicating the non-existence 
of response bias in the dataset (Armstrong & Overton, 1977). Common Method Variance 
was also explored as per Harman (1967) recommendation; hence an Exploratory Factor 
Analysis was conducted and results revealed three (3) factors had Eigen values above 1.0, 
which accounted for 63.7% of the variance, with the highest factor accounting for 48% of 
the explained variance. Since no factor solely explained majority (50%) of the covariance, 
the study concludes that the data has no issues of common method bias. The KMO 
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sampling adequacy of this dimension of the study was 0. 942. Hence, showing a high 
significance of these variables under this dimension in correlating with each other 
differently from 0 or an identity matrix.  

4.1 Data Analyses and Results  
The study employed Structural Equation Modelling (SEM) using Smart PLS as a 
statistical method to examine the relationship between the dependent and independent 
variables (Hair et al., 2017; Wong et al., 2019). The result comprised the measurement 
model and the structural model. While the measurement model explores the 
relationship between the latent variables and observed variables and to provide 
reliability and validity of the variables used in this study, the structural model examines 
the direction and strength of the path.  

4.2 Measurement Model Assessment 
The study employed Confirmatory Factor Analysis (CFA) to ascertain the extent of 
reliability and validity of the measurement model prior to the structural model or 
hypotheses testing (Voorhees et al., 2016: Ab Hamid et al., 2017). The measurement 
model test included construct reliability, indicator reliability, convergent validity and 
discriminant validity which is showed in Table 1 below.  
Table 1  
Quality Criteria and Factor Loadings 
 

Variables Items Loadings 
Cronbach's 
Alpha 

Composite 
Reliability 

AVE 

External 
Integration 

  

EI3 0.915 0.789 0.905 0.826 

EI4 0.902 
      

Operational 
Performance 

  
  

OP1 0.902 0.848 0.908 0.768 
OP3 0.863       

OP4 0.863 
      

Supply 
Chain 
Resilience 

  
  

SCR1 0.888 0.834 0.901 0.751 
SCR3 0.850       

SCR4 0.862   
  

  

Top 
Management 
Support 

  
  
  

TMS1 0.854 0.846 0.896 0.684 
TMS3 0.797       
TMS5 0.822       

TMS6 0.835     
  

 
Construct Reliability was explored using Composite Reliability (CR). The CR coefficient of 
0.70 or higher is considered to have good scale reliability (Hair et al., 2010). The results 
as shown in Table 1 indicate the computed Composite Reliability (CR) of all the latent 
variables ranges between 0. 896 and 0.908, and all were above the 0.70 threshold. 
Therefore, produces evidence that all the latent variables have good reliability. 
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Additionally, the Cronbach alpha was also measured to determine the items’ reliability. 
Although Wang and Tai (2003) were of the view that composite reliability is very similar 
with Cronbach alpha, Nunnally and Bernstein (1994) holds the view that there is the need 
to measure the two. Again, the Cronbach alpha values ranged between 0.789 and 0.848. 
All the latent variables were above the 0.60 threshold as recommended by (Huang et al, 
.2017; Nuanally & Berntein, 1994).  For convergent validity, it is required that AVE values 
be greater than 0.5 to confirm convergent validity, the results in Table 1 showed that AVE 
and Factor Loadings were greater than 0.5 hence the result confirm the construct ability 
to explain over half of the variations of its indicators. The study also explored the extent 
to which individual constructs are divergent from other constructs (Hair et al., 2010; 
Henseler et al., 2016b). To confirm discriminant validity, it is required that the diagonal 
values (square root of AVE) of each latent variable having higher values than its highest 
correlation of the construct. Thus, the result in Table 2 supports discriminant validity. 
The result again confirms the absence of multicollinearity (Byrne, 2013). Additionally, 
Henseler et al., (2015) is of the view that, to further confirm the presence of discriminant, 
the heterotrait-monotrait ratio of correlations (HTMT), which is a multitrait-multi 
method matrix, ought to be explored to validate the result of the Fornell-Larcker (1981) 
criterion. Therefore, the HTMT technique was used to test the discriminant validity. 
According to Kline (2011), to confirm discriminant validity, the HTMT value should not 
be better than 0.85. Gold et al (2001) on the other hand is of the view that the HTMT 
value should not be more than 0.90 to confirm discriminant validity. The result as 
presented in Table 3 indicates that all the values passed the HTMT 0.90 (Gold et al., 
2001). Consequently, using both the Fornell and Larcker (1981) criterion and the 
heterotrait-monotrait ratio of correlations (HTMT), the results indicate that discriminant 
validity was realized as illustrated in table 2 below. 
 
Table 2 
Discriminant Validity 
 
Variables 1 2 3 4 
1. External Integration 0.909 

   
2. Operational Performance 0.707 0.876 

  
3. Supply Chain Resilience 0.786 0.801 0.867 

 
4. Top Management Support 0.666 0.804 0.814 0.827 
 
Table 3 
Heterotrait-Monotrait Ratio (HTMT) 
 
Variables 1 2 3 4 
1. External Integration 

    
2. Operational Performance 0.766 

   
3. Supply Chain Resilience 0.725 0.826 

  
4. Top Management Support 0.786 0.744 0.715 
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4.3 Structural Model and Hypotheses Testing  
The hypothesis and construct relationship were tested using the standardized path 
coefficients. The paths significance level was calculated using the bootstrap resampling 
procedure (Henseler et al., 2009), with 500 iterations of resampling (Chin, 1998). The 
results as presented in table 5 below shows that the model accounts for 72% of 
variations in Operational Performance and 44% in External Integration. Again, the result 
as presented in Table 4 showed that Top Management Support has a statistically 
significant effect on External Integration and Operational Performance all with p<0.05, 
thus confirming hypotheses H1 and H2. Again, External Integration had statistically 
significant effect on Operational Performance at 5% level of significance thus supporting 
hypotheses H3. Similarly, the mediating effect was examined in accordance with Preacher 
and Hayes (2008) recommended compliance by Hair et al (2013) for mediating analysis 
and model bootstrapping for exploring indirect effects of the mediating variable (External 
Integration). The result showed that External Integration partially mediates Top 
Management Support and Operational Performance of Pharmaceutical firms in Ghana, 
supporting hypothesis H4. The study further explored the moderating role of supply chain 
resilience; however, result showed that supply chain resilience does not support the 
relationship between External Integration and Operational Performance of 
Pharmaceutical firms in Ghana, thus hypothesis H5 not supported. The results showed 
four (4) out of the five (5) hypotheses were supported. 
Table 4 
 Hypothesis Relationships 

Hypotheses 
Path 
Coefficient 

T 
Statistics  

STD P Values Conclusion 

Top Management 
Support -> External 
Integration 

0.669 
18.197 
 

16.669 0.000 
Supported 

Top Management 
Support -> 
Operational 
Performance 

0.444 5.769 4.980 0.000 

Supported 
External 
Integration -> 
Operational 
Performance 

0.162 2.272 2.289 0.024 

Supported 
Top Management 
Support -> External 
Integration -> 
Operational 
Performance 

0.109 2.227 2.278 0.026 

Supported 
Moderating (SCR) 
External 
Integration-> 
Operational 
Performance 

0.037 0.158 0.869 0.874 

Not Supported 
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5 Discussions 
From table 4 above, we postulated that there is significant relationship between TMS and 
OP. This hypothesis was found to be true and as such, hypothesis H1supported. The 
efficient support from TM is strong catalysts to bring about good operational 
performance (Sanchez et al., 2015). According to the authors, the expert advice and 
provision of tangible and intangible resources are critical for any organization to yield 
deserving performance. This was supported by Lo and Fu (2016) who argued that, good 
and fulfilling performance of firms are achieved when the management at the top level 
give greater support for the firms’ working. Truong et al. (2017) in supporting this 
assertion said when the support from managers is high, there will be stronger and high 
performance at the end since the needed resources supplied will motivate the workers to 
give out their best. 
Again, on the relationship between TMS and EI, it was postulated that, there exist a 
positive relationship between TMS and EI. This hypothesis revealed that, there exist this 
relationship and as such, hypothesis H2 is supported. This finding is consistent with the 
argument that TMS affected the SC members who were integrated in the supply chain 
systems (Xu et al., 2014). According to the authors, the TM in the firm offered the needed 
assistance to the upstream members within the chain to do their work effectively. Shou et 
al. (2016) in supporting this position said, the collaboration of the SC linkages was 
influenced by the TM teams which were the reason why, there was understanding. Chen 
et al. (2018) empirically found that, the links within the management settings affected the 
external supply chain members. 
More so, hypothesis H3 sought to find out if there existed a positive relationship between 
EI and OP. This study empirically showed that, there exist a positive relationship between 
EI and OP, hence hypothesis H3 supported. This was consistent with the findings of Lu et 
al. (2017) who argued that, the integration of the supply chain members improves SC 
competitive outputs. In supporting this assertion, Sharifkhani et al. (2016) argued that, 
well integrated SC members collaborate to yield good performance. The authors were of 
the view that, when proper understanding exists between members, there would be the 
needed support from each of the partners. This was also supported by Cao et al. (2015) 
who empirically showed a positive link between SCI and OP arguing that, it is only when 
all the upstream and downstream members collaborate well, will there be improved 
performance. 
Furthermore, this study sought to find out if external integration mediated the 
relationship between TMS and OP. The study showed that, EI partially mediated the 
relationship between TMS and OP. this was consistent with the studies of Jin et al. (2013) 
and Seo et al. (2014). According to the authors, when firms are integrated will they yield 
effective performance. It is therefore suggested that in the cold pharmaceutical supply 
chains, the integration of the upstream and downstream members will bring out good 
performance measures. 
Finally, the study sought to interrogate the moderating role of SCR on the relationship 
between EI and OP. This assertion was not validated and so hypothesis H5 was not 
supported. For example, the external members were unable to apply the needed 
capabilities to enable the external members bounce back to its original position 
(Tukamuhabwa et al., 2015). This result also occurred because there seems to have been 
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more collaboration with the distributors rather than the clients where there should have 
been more resilient strategy on the disruption occurrence (Chen et al., 2013). 
On the contrary, it is argued that, when the external members are integrated within the 
supply systems and face any disturbances in their delivery efforts, the reactive resilience 
efforts adopted will bring them under control thereby reverting back to their initial 
stance. The uncertainties observed in the distribution chain ought to be halted by using 
higher resilience efforts to cancel the negative effects thereby maintaining the needed 
equilibrium (Rha, 2020). 
 

      Table 5 
      Predictive Relevance of the Model 
 

Variables R Square     R Square Adjusted  

External Integration 0.444      0.442 

Operational Performance 0.721      0.719 

 
Figure 2  
Measurement model 
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Figure 3  
Structural model 
  

 
 

6 Conclusions 
  
The current study makes significant contribution to existing literature. Firstly, it gives 
empirical evidence on the relationships involving top management support (TMS), 
external integration (EI), supply chain resilience (SCR) and operational performance (OP) 
of the Ghanaian cold pharmaceutical industry which reinforce the results of past research 
(Singh et al., 2021; Abebe et al., 2020; Tsang et al., 2018; Phan et al., (2020); Sarajgih et 
al., 2020; Truong et al., 2017; Veera et al., 2016; Mandal, 2017; Wong et al., 2015). 
Secondly, this research is one of the very few that investigates the relationship between 
TMS and the operational performance of cold pharmaceutical suppliers and how the 
mediated and moderated roles play in the relationship in developing countries. Again, it 
broadens the literature and gives generalizability to the results of past research on 
advanced countries (Donadoni et al., 2018). Lastly, this research gives empirical backing 
to the indirect effects of EI and SCR in the linkage of TMS on OP and EI on OP respectively. 
 

7 Implications for Managers 
 
This research provides enormous implications to managers in the cold pharmaceutical 
industry. Firstly, it gives the strategy of augmenting OP via TMS as a SCM practice and EI. 
Moreover, it inspires managers to support their workforce within the chain and 
integrating the upstream members to enhance their operational performance in their 
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delivery efforts. This will motivate them and improve their confidence in implementing 
managerial support metrics in their present SCM system. Finally, this study will help 
managers of cold pharmaceutical supply firms in improving their competitive advantage 
through advancing a critical decision on top management support (TMS), external 
integration (EI) and operational performance (OP). 
 

8 Implications for Theory 
 
Very few studies have been conducted on the links between TMS and OP with EI and SCR 
mediating and moderating respectively. Phan et al. (2020) suggests that, it is only when 
SCMPs are strongly mediated by SCI that, fulfilling results will be achieved, in this case 
performance measures. Kwamega et al. (2018) also suggests that, the mediation of SCMPs 
and the performance of companies by SCI yields strong and rewarding results. Huo et al. 
(2016) contend that, when the supply chain systems are well integrated, there do firms 
have fulfilling operational performance. The present model presented and tested may 
prompt firms willing to implement a unique strategy to yield utmost performance 
measures. The support from top management are the greatest treasures of firms that 
yield substantive performance results when mediated by the internal and external 
members within the supply systems (Huo et al., 2014). Pharmaceutical cold products 
need to be transported safely to maintain its quality standards. To maintain this status 
quo, the products must be checked at each buffer stage of the supply chain due to its 
temperature-sensitive nature. TMS can contribute towards operational performance not 
only by firms but also the economy as well (Beheshti et al., 2014). Therefore, TMS affect 
EI which in turn affects the operational performance. This brings about quality in the 
supply chain systems. The dual application of the RBV and DCT theories give an added 
contribution to literature since these combinations will help researchers know the 
valuable contributions of resources and capabilities that can help firms have an edge over 
their competitors. 
  

9 Limitations and future research 
 

    The present study has some limitations that need some acknowledgement. The study has 
a cross-sectional design and the data obtained make deductions about the answers only 
at a time. Nonetheless, a longitudinal is preferred to investigate the change in answers at 
different points of time. Again, the data was taken from Ghanaian cold pharmaceutical 
suppliers. So, future study should broaden the sample and balance the number of supply 
chain managers, directors and procurement officials, to conduct a comparative analysis 
amongst non-cold pharmaceutical suppliers. Finally, the research used only one 
dimension of the many SCM practices to draw the general conclusion about the latent 
variable. Thus, it is suggested that, future research should test this model by adding just-
in-time as another SCM practice.    
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Appendix 
       Factor Loading and Cross Loading 
 

Items 
External 
Integratio
n 

Operational 
Performance 

Supply Chain 
Resilience 

Top Management 
Support 

EI3 0.915 0.656 0.713 0.634 
EI4 0.902 0.629 0.716 0.575 
OP1 0.629 0.902 0.714 0.741 
OP3 0.657 0.863 0.729 0.690 
OP4 0.570 0.863 0.660 0.680 
SCR
1 

0.694 0.732 0.888 0.747 

SCR
3 

0.652 0.662 0.850 0.697 

SCR
4 

0.698 0.686 0.862 0.671 

TMS
1 

0.582 0.703 0.661 0.854 

TMS
3 

0.545 0.604 0.657 0.795 

TMS
5 

0.513 0.664 0.675 0.823 

TMS
6 

0.563 0.683 0.701 0.834 
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