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Effective Management of Manufacturing Supply 
Chain Risks: A Sri Lankan Perspective 

P.T.R.S. Sugathadasa, H.N. Perera and A.K. Liyanage 

Abstract: Due to the increasing vulnerability of supply chains, the concepts of supply chain risk 
management and supply chain resilience have gained attention both in the industry and in academia, 
globally. This research focused on the supply chain risk management landscape in Sri Lanka’s 
manufacturing industries as prevalent in mid-2019. To understand this, an investigation on the 
maturity of supply chain risk management processes in Sri Lankan organisations was carried out 
during the month of June in 2019. The research further extended to explore the practitioner perception 
on supply chain vulnerability and to examine the relationships among supply chain vulnerability, 
supply chain risk management maturity, and supply chain resilience for the Sri Lankan 
manufacturing sector. To gather data for the research, a carefully designed online questionnaire was 
circulated among industry practitioners in Sri Lanka representing the management tier of their 
employer. Altogether 42 responses were received of which 39 were considered for analysis that 
comprised a confirmatory factor analysis to validate the adopted theoretical model. The findings 
suggest that overall supply chain risk management process maturity in Sri Lanka is at a ‘proactive’ 
level where individual firms have succeeded in adopting formal standalone processes to counteract 
supply chain risks despite failing to achieve significant integration across the end-to-end supply chain. 
It could also be concluded that Sri Lankan supply chain professionals perceive vulnerability of Sri 
Lankan supply chains as being moderate and that supply chain risk management process maturity 
positively influences supply chain resilience in the Sri Lankan context.  

Keywords: Supply chain resilience, Supply chain risk management, Supply chain risk 
management process maturity, Supply chain vulnerability 

1. Introduction
A supply chain can be viewed as a network of
organisations involved in moving a product or
a service, together with related information and
cash flows, between an origin and a destination.
Due to this interconnected nature of
organisations in a supply chain, supply chains
are exposed not only to vulnerabilities of
individual organisations but also to the
vulnerabilities created by organisational inter-
connections as well as the external
environments in which the supply chains
operate [1]. These environmental, network
related and organisational vulnerabilities act as
inherent risk sources for a supply chain [2],[3].
In addition to the above inherent risk sources,
in recent years, supply chains have become
more susceptible to disturbances by adoption of
contemporary supply chain strategies such as
global sourcing, outsourcing, lean
manufacturing, Just-In-Time inventory
management, high customisation of products,
short product life cycles, etc. [4-6]. Despite these
supply chain strategies increasing the
vulnerabilities of supply chains, they have
proved immensely important in increasing the
competitiveness of supply chains in terms of
cost efficiency and customer satisfaction. As

such, reversing these strategies is not a viable 
option for any supply chain aiming to remain 
competitive in this highly demanding 
environment. Rather, as a potential solution for 
aforesaid vulnerabilities of supply chains, both 
the industry and academia have turned their 
attention to areas of supply chain risk 
management and supply chain resilience 
[2],[7],[8]. 
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Despite the increased attention globally, there 
has been little effort in conducting empirical 
research on supply chain risk management and 
supply chain resilience in the Sri Lankan 
context. Even the few attempts that have been 
made in this regard have either focused on a 
specific application or have been conducted in 
isolation, either on supply chain risk 
management or supply chain resilience [9-11]. 
This research attempts to adopt a broader view 
into supply chain risk management landscape 
in Sri Lanka by (a) understanding the maturity 
of supply chain risk management processes 
among organisations in manufacturing supply 
chains in Sri Lanka; (b) exploring the perception 
on supply chain vulnerability among Sri 
Lankan supply chain management 
professionals within manufacturing supply 
chains; and (c) understanding the relationships 
among supply chain vulnerability, supply chain 
risk management process maturity and supply 
chain resilience, with respect to Sri Lankan 
manufacturing supply chains. 
 
2. Literature Review 
 
2.1 Supply Chain Risks, Risk Drivers and 

Risk Sources 
Any unwanted negative deviation from the 
expected supply chain outcome, that can 
adversely affect supply chain operations and 
may result in detrimental consequences to focal 
firm, could be defined as a supply chain risk 
[1], [12], [13].  
 
Various attempts have been made in the 
literature to identify drivers behind supply 
chain risks [4], [7], [14-16]. In one such attempt, 
nine drivers, namely random phenomena, 
competition, accidents, economy, governments 
and politics, social discontent, non-compliance, 
international disruptions, and supplier failure, 
have been identified as the main drivers of 
supply chain risks [7]. In another attempt, 
contemporary supply chain features, such as 
increased competition among supply chains, 
complex product offerings to satisfy a range of 
customers, lengthy and complex supply chains 
due to globalisation, lean supply chain 
practices, increasing trends towards 
outsourcing and single sourcing, have been 
identified as reasons driving supply chain risks 
in recent years [4]. 
 
On top of these attempts, to understand supply 
chain risk drivers, further efforts have been 
made to classify these supply chain risk drivers 
into common sources [1], [3], [4], [15]. In one 

such classification, three supply chain risk 
sources, namely environmental risk sources, 
network related risk sources and organisational 
risk sources, have been identified [1]. This 
classification, despite capturing the 
complexities of supply chain operational 
interdependencies among organisations and 
environments, remains simple to understand 
and execute. Figure 1 below supports the 
visualisation of the same. 
 

 
Figure 1 - Risk Sources in Supply Chain [1] 
 
Environmental risk sources are concerned with 
any uncertainties arising from interaction 
between supply chain and environment, such 
as socio-political actions and acts of god. 
Organisational risk sources are concerned with 
intra-organisational uncertainties such as 
strikes, machine failures and IT system 
malfunctioning, etc. Network related risk 
sources are concerned with risks and risk 
drivers arising due to inter-organisational 
interactions within a supply chain. These may 
include lack of ownership, chaos, and inertia, 
etc. 
 
2.2 Supply Chain Risk Management 
Risk management in general can be understood 
as a methodological approach to managing 
uncertainty outcomes. Many authors, including 
the International Standards Organisation (ISO), 
have attempted to define risk management and 
to introduce risk management 
tools/approaches. Figure 2 below presents the 
risk management process introduced in ISO 
31000.     
 
As can be seen from Figure 2, establishing 
scope, context and criteria acts as the overall 
backdrop against which the whole process will 
unfold. Risk identification aims to generate a 
comprehensive list of risks from different 
sources. Risk analysis attempts to establish 
negative consequences and probability of 
occurrence related to risks identified in risk 
identification step.  
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Figure 2 - Risk Management Process [17] 

 
Risk evaluation is concerned with establishing 
treatment priorities for each of the risks based 
on the analysis done in the previous step. Risk 
identification, analysis and evaluation put 
together are known as the risk assessment stage 
of the risk management process. Risk treatment 
step in ISO 3100 risk management process 
shown in Figure 2 is concerned with 
establishing potential options to deal with risks. 
These potential options could include 
avoidance, acceptance, alteration, sharing or 
retaining strategies. Monitoring & review, 
recording & reporting, and communication & 
consultation activities shown in Figure 2 above 
are present to enhance the process to improve 
the outcome. In addition to the above risk 
management process, a risk management 
framework inclusive of six aspects, namely 
leadership and commitment, design, 
implementation, evaluation, improvement, and 
integration, has also been outlined in ISO 31000. 
This risk management framework would 
ultimately determine the overall effectiveness 
and efficiency of an organisation’s risk 
management efforts. 
 
The above mentioned academic and 
practitioner work on general risk management 
led us to find a sizable literature cluster that 
focuses on supply chain risk management 
(SCRM) [2], [3], [18-21]. Drawing from this 
cluster of literature, SCRM in general could be 
understood as the process by which any risk to 
information, material, and product flows from 
supplier to end-user is managed [2]. In a more 
specific definition of SCRM, it has been defined 
as “the identification and management of risks 
for the supply chain, through a co-ordinated 
approach among supply chain members, to 

reduce supply chain vulnerability as a whole” 
(p.206 [1]). Considering the above definition, 
processes/activities involved in SCRM are 
identical to those of general risk management, 
but the differentiation is in the scope in which 
they are practiced. SCRM specifically focuses 
on supply chain related risks concerning the 
whole supply chain and, as such, management 
efforts extend beyond organisational 
boundaries to collaborate with all supply chain 
members. Concurrently, general risk 
management considers a wider range of risks 
such as financial, market, etc., but its coverage 
is mostly confined within organisational 
boundaries. With this view, it could be 
concluded that the SCRM process can be 
harmonised with the ISO 31000 standard for 
general risk management [17]. Therefore, for 
the purpose of this study, SCRM process was 
considered in conjunction with the risk 
management process detailed in ISO 31000 with 
specific focus on supply chain related risks and 
covering an end-to-end supply chain scope. 
 
2.3 Supply Chain Risk Management 

Maturity Model 
Maturity models are commonplace in academic 
literature on a variety of disciplines, including 
supply chain management [22-25]. Accordingly, 
some publications were found on SCRM 
maturity models. In one of those studies, an 
attempt has been made to evaluate SCRM 
maturity by referring to the level of integration 
of the activities in the Supply Chain Operations 
Reference (SCOR) Model along the supply 
chain [26]. In another effort, SCRM maturity 
has been attempted to be measured by 
evaluating four factors, namely organisation, 
technicality, transparency, and involvement 
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[27]. Despite these works, the available 
knowledge on SCRM maturity models in the 
academic literature remains largely limited and, 
to fill this knowledge gap, a few practitioner 
groups/consultancies have also put forward 
their own maturity models on SCRM. One such 
practitioner model put forward by Supply 
Chain Risk Leadership Council (SCRLC), a 
cross industry council working to create and 
promote best practices in SCRM, attempts to 
establish the maturity level an organisation has 
achieved in managing its supply chain risks by 
assessing the depth and breadth of SCRM 
Leadership, SCRM Planning, SCRM 
Implementation, SCRM Evaluation and SCRM 
Improvement aspects. To assess how well 
above attributes are practised within the 
organisation, SCRLC proposes to measure the 
depth and the breadth of 23 activities/sub-
processes. Table 1 illustrates how these 23 
activities/sub-processes are connected to each 
of the five main attributes. SCRLC SCRM 
maturity model was in harmony with ISO 
31000 standard for general risk management 
[17] and it encapsulated observed academic 
literature [26-28] all the while providing 
unambiguous guidelines to measure the SCRM 
maturity of an organisation. Given this, for the 
purpose of this study, SCRM maturity model 
introduced by SCRLC was adopted in 
measuring SCRM maturities of organisations in 
manufacturing supply chains in Sri Lanka.    
 
There are five maturity levels defined for each 
of the twenty-three activities/sub-processes in 
SCRLC SCRM maturity model. The level of 
maturity is determined depending on the 
formality in which each of the twenty-three 
activities/sub-processes is being practised and 
the level of integration along the supply chain 
for the same. Each of these maturity levels is 
well defined in the grid format so that there is 
little room for ambiguity. Depending on the 
maturity for individual activities/sub-
processes, the overall maturity for the SCRM 
process in concern will be derived as Reactive, 
Aware, Proactive, Integrated or Resilient, 
where ‘Reactive’ level is the least mature stage 
and ‘Resilient’ level is the fully mature stage. 
Figure 3 attempts to illustrate the composition 
of the SCRLC’s SCRM process maturity grid in 
a schematic format. 
   
2.4 Supply Chain Resilience 
In terms of enterprise resilience, resilience can 
be defined as “the ability to bounce back from a 
disruption” (p.41 [30]). Extending from this 
definition of enterprise resilience, supply chain 

resilience can be defined as “the adaptive 
capability of a supply chain to reduce the 
probability of facing sudden disturbances, 
resist the spread of disturbances by maintaining 
control over structures and functions, and 
recover and respond by immediate and 
effective reactive plans to transcend the 
disturbances and to restore the supply chain to 
a robust state of operation” (p. 121 [31]). As can 
be seen from above definition, supply chain 
resilience is not purely a reactive strategy, but it 
also has an element of proactiveness attached to 
it. Therefore, in simple terms, supply chain 
resilience can be viewed as the quality of a 
supply chain to be prepared for an unexpected 
event, to resist and to respond efficiently 
should an event materialise, and to recover 
from it to ensure sustainable competitive 
advantage. This definition of supply chain 
resilience is presented in Figure 4. 
 
Table 1 - Mapping of Activities/ Sub-
Processes to Main Attributes in SCRLC 
Maturity Model [29] 
 
 
Main Attribute 
 

Activity/ Sub-process 
 

SCRM 
Leadership 

Executive Leadership 
 

Governance 
 

Functional Leadership 
 

Resources & Commitment 
 

Programme Communication 
 

SCRM Planning 

Supply Chain Mapping 
 

Context & Operational 
Environment 
Stakeholder Identification 
 

Risk Tolerance Identification 
 

Risk Category Identification 
 

Business Impact Identification 
 

Event Likelihood & Consequence 
 

Risk Prioritisation 
 

Risk Treatment Identification 
 

Stakeholder Consultation 
 

SCRM 
Implementation 

Risk Monitoring 
 

Risk Treatment Execution 
 

Event Communication 
 

SCRM Evaluation 

Programme Metrix 
 

Performance Review 
 

Audit / Drill / Test 
 

SCRM 
Improvement 

Continuous Improvement 
 

Change Management 
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Figure 3 - Composition of SCRLC SCRM Process Maturity Grid 

 

 
 

Figure 4 - Supply Chain Resilience [31] 
 
3. Methodology 
 
3.1 Conceptual Model 
Setting up the underlying theoretical 
framework for the research included 
determining measurement variables and 
establishing a set of hypotheses to answer the 
research questions identified. To understand 
SCRM process maturity among Sri Lankan 
organisations, SCRLC’s SCRM maturity model 
described in Section 2.3 was adopted. 
Accordingly, it was decided to treat 23 
activities/sub-processes in SCRLC SCRM 
maturity model as measurement variables for 

SCRM process maturity under this research. 
Following the SCRLC SCRM maturity model, 
these 23 measured variables converged on 5 
first order latent variables, namely Leadership, 
Planning, Implementation, Evaluation and 
Improvement, before they were converged on 
the second order latent variable of SCRM 
Maturity. To explore the perception on supply 
chain vulnerability among Sri Lankan supply 
chain management professionals, supply chain 
risk sources classification put forward by 
Juttner et al. [1] was adopted under this 
research. Accordingly, susceptibility of a 
particular supply chain to organisational 
uncertainties, network uncertainties and 
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environmental uncertainties were attempted to 
be measured to assess its overall vulnerability. 
For the purpose of evaluating supply chain 
resilience to understand its relationship with 
supply chain vulnerability and SCRM maturity, 
definition of supply chain resilience as 
presented in Figure 4 under Section 2.4 was 
adopted. Accordingly, anticipation, resistance, 
and recover & response capabilities of a supply 
chain were attempted to be measured to assess 
the overall supply chain resilience. Above 
mentioned measurement variables, their 
analysis labels and respective first order latent 
variables are summarised in Table 2. 
 
Hypothesis development to understand the 
relationships among supply chain vulnerability, 
supply chain risk management process 
maturity and supply chain resilience was 
fundamentally an extension of the literature 
review conducted. It was clear from the 
reviewed literature that increased attention to 
SCRM was due to increased vulnerability of 
supply chains [1],[4],[13],[32]. By extension of 
this understanding, it could be argued that the 
level of vulnerability of supply chains could 
influence the maturity of SCRM processes in 
respective supply chains. Based on this 
argument the first hypothesis was developed as 
below. 
 
H1: Supply chain vulnerability positively 
influences SCRM process maturity. 
 
The SCRM maturity model studied in the 
literature review was indicative of that, more 
mature the SCRM process more resilient the 
supply chain turned out to be [29]. Similar 
sentiment was to be found among other 
reviewed literature as well [14]. In line of this 
thinking, another hypothesis was developed as 
stated below. 
 
H2: SCRM process maturity positively 
influences supply chain resilience. 
 
After having established above two hypotheses 
it was intuitive to argue that there could be a 
relationship between supply chain vulnerability 
and supply chain resilience as well. Therefore, a 
third hypothesis was developed. 
 
H3: Supply chain vulnerability positively 
influences supply chain resilience. 
 
The overall conceptual model developed for 
this research is illustrated in Figure 5. 
 

Table 2 - Measured Variables and Latent 
Variables of the Research 
 

Measured Variable Label 1st Order 
Latent Variable 

Organisational 
Uncertainties VULN1 

Supply Chain 
Vulnerability 

Network 
Uncertainties VULN2 

Environmental 
Uncertainties VULN3 

Executive 
Leadership LEAD1 

Leadership 

Governance LEAD2 
Functional 
Leadership LEAD3 

Resources & 
Commitment LEAD4 

Programme 
Communication LEAD5 

Supply Chain 
Mapping PLAN1 

Planning 

Context & 
Operational 
Environment 

PLAN2 

Stakeholder 
Identification PLAN3 

Risk Tolerance 
Identification PLAN4 

Risk Category 
Identification PLAN5 

Business Impact 
Identification PLAN6 

Event Likelihood & 
Consequences PLAN7 

Risk Prioritisation PLAN8 
Risk Treatment 
Identification PLAN9 

Stakeholder 
Consultation PLAN10 

Risk Monitoring IMPL1 

Implementation 
Risk Treatment 
Execution IMPL2 

Event 
Communication IMPL3 

Programme Metrix EVAL1 
Evaluation Performance Review EVAL2 

Audit / Drill / Test EVAL3 
Continuous 
Improvement IMPR1 

Improvement 
Change 
Management IMPR2 

Anticipation RESI1 
Supply Chain 

Resilience Resistance RESI2 
Recover & Response RESI3 
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Figure 5 - Conceptual Model of the Research 
 
3.2 Population, Sample and Data 

Collection 
For the purpose of this study, the population 
comprised all individuals who were either 
directly responsible for the SCRM process or 
were directly involved in all Sri Lankan 
organisations that interact with the 
manufacturing sector. Given the sheer scale of 
the population, targeting all of them for data 
collection was certainly not a viable option. 
Therefore, the need for sampling was apparent. 
Further, it was difficult to identify exact 
individuals at each organisation who were 
directly responsible for/involved in SCRM 
process. A reason for this was because there 
were no professionals in any of the 
organisations approached, whose sole 
responsibility lay with SCRM. Given these 
complications, it was decided to select a set of 
supply chain professionals representing a cross 
section of industries together with acceptable 
levels of education and industry experience as 
the sample for gathering data related to SCRM. 
Managerial level professionals interacting with 
manufacturing supply chains were decided as 
the target group. It was ensured that the 
respondents had a minimum of seven years 
experience in the sector. Therefore, the selected 
candidates could be assumed to bear a clear 
understanding of the SCRM process even if 
they were not directly involved in the process. 
Accordingly, 60 individuals were targeted as 
the primary sample for data gathering for this 
research. However, given that the rate of 
response to this type of studies is never 100%, 
targeting only those 60 individuals posed a 
threat in getting an adequate number of 
responses to conduct a valid analysis. 
Therefore, an attempt was made to get through 
to a secondary sample by getting the primary 
sample to introduce suitable individuals for the 

study using snowball sampling method. The 
acceptance of submissions from the secondary 
sample was conditioned to cleansing by 
considering the respondents’ functional 
experience in supply chain management as 
stated above.  
 
Considering the profiles of the respondents and 
given the time constraints, it was decided to use 
a structured online questionnaire as the 
primary data collection tool for this research. 
Questionnaires are regarded as an efficient and 
effective tool for data gathering, particularly in 
studies where there is clarity on the variables to 
be measured [33]. Given that the theoretical 
framework of this research provided a clear 
understanding as to what needs to be measured 
and how it would be done, administering an 
online questionnaire was a valid and acceptable 
approach for data gathering for this research. 
The questionnaire was circulated among the 
members of the primary sample during the first 
week of June 2019 and it was followed up with 
three weekly reminders. Responses received by 
the end of June 2019 were considered for 
analysis stage.  
 
3.3 Data Analysis 
A descriptive analysis and a correlation 
analysis would have sufficed to provide 
answers to identified research questions and to 
test the established hypothesis. However, prior 
to moving into these primary analysis methods 
it was essential to carry out some preliminary 
analysis on the collected data to establish the 
reliability and the validity of the primary 
results. Therefore, initially Kaiser-Meyer-Olkin 
(KMO) index and the value of Bartlett’s Test of 
Sphericity were calculated to ensure the sample 
adequacy. This was then followed up by a 
confirmatory factor analysis (CFA) on the 
established theoretical framework for the study. 
Despite the fact that this framework was based 
on a comprehensive literature review, 
conducting the CFA to establish convergent 
validity was still necessary as it had not been 
applied to the Sri Lankan context previously. In 
order to validate the reliability of the study, 
Cronbach’s Alpha coefficient was calculated. 
IBM SPSS and SPSS AMOS were the main 
software tools employed for all above analyses. 
 
4. Research Findings 
 
4.1 Data Screening and Sample 

Demographics 
In response to the questionnaire sent out in the 
beginning of June 2019, a total of 42 responses 
were received by the end of the same month. 
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Out of those responses, three received from the 
secondary sample had to be omitted from 
analysis as they did not meet prerequisites in 
terms of either employment function or 
employment hierarchy. As such, only 39 
responses were considered for the analysis. 72% 
of the responses considered for analysis were 
from the targeted primary sample. Logistics/ 
Transportation sector was the single most 
represented industry in the responses with 
strong representations from Food, Beverage & 
Tobacco, Textile, Chemical/Pharmaceutical and 
Retail industries. Some of the organisations 
represented under Food, Beverage & Tobacco 
and Textile industry verticals were engaged in 
not only manufacturing and selling of finished 
goods but were also acting as tier 1 suppliers 
for other manufacturers in the same industries. 
Organisations represented under Logistics/ 
Transportation sector were significant 
contributors to manufacturing supply chains as 
they were the major facilitators for the forward 
and reverse product flows along the 
manufacturing supply chains. Retail sector 
organisations were acting as the end customer 
interface for manufacturing supply chains by 
making the manufactured goods available for 
intended end users. Considering all this, it 
could be safely deduced that an acceptable 
cross section of Sri Lankan manufacturing 
supply chain was represented in the responses 
received. Absolute number of responses 
received according to respective industries are 
summarised in Table 3.  
 
Table 3 – Industry-Wise Respondent Split 

Industry Respondents 

Logistics/ Transportation 12 
Beverage, Food and Tobacco 7 
Textile 6 
Chemical and 
Pharmaceuticals 5 
Other 4 
Retail 4 
General Manufacturing 1 

 
A clear majority of the respondents, 
representing a 74% of the total responses, were 
from Supply Chain/Operations functions of 
their respective organisations while more than 
half the total respondents were from 
Senior/Middle Management positions.  
 
 
 

4.2 Validity and Reliability Analysis 
Both KMO index and the Bartlett’s Test of 
Sphericity returned significant results, 
indicating adequate sample size for factor 
analysis. These results are presented in Table 4. 
 
Initial CFA conducted for SCRM Maturity 
model with all 23 measured variables and 5 
first order latent variables resulted in less than 
0.7 loadings for LEAD1, PLAN10 and IMPR2 
measured variables. Further, the covariance 
between first order latent variables ‘Evaluation’ 
and ‘Improvement’ was significantly high at 
0.85. Considering these results, the initial model 
was modified removing low loading observed 
variables (LEAD1, PLAN10 and IMPR2) and 
combining high covariant latent variables 
(Evaluation’ and Improvement). CFA for the 
modified model resulted in more than 0.7 
loadings for all observed and first order latent 
variables indicating an acceptable convergent 
validity for the SCRM Maturity model.  
 
Table 4 - Sample Adequacy Measures 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of 
Sampling Adequacy. 

.665 

Bartlett's 
Test of 
Sphericity 

Approx. Chi-Square 1204.202 
df 406 
Sig. .000 

 
Cronbach's Alpha calculated for the full 
research model comprising modified SCRM 
Maturity model with 20 measured variables 
and 3 measured variables each for supply chain 
vulnerability and supply chain resilience, 
resulted in a value of 0.958, indicating 
acceptable level reliability for the findings of 
the study.  
 
4.3        Descriptive Analysis 

 
4.3.1 SCRM Maturity in Sri Lanka 
According to received responses, overall SCRM 
process maturity for Sri Lankan context 
appeared to be at a proactive level. Leadership 
and Planning attributes had generated highly 
proactive results, while Evaluation and 
Improvement attribute generating a less than 
proactive result. Results for major individual 
industries represented in the research also 
followed a similar trend to that of overall 
country, with Textile industry generating the 
highest overall result for SCRM process 
maturity. These results are summarised in 
Figure 6. 
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Figure 6 - SCRM Maturity in Sri Lanka 

 
 

4.3.2 Supply Chain Vulnerability in Sri 
Lanka 

In the overall Sri Lankan context, supply chain 
vulnerability had been recognised as being 
moderate by the practitioners. Environmental 
uncertainties had been identified as the most 
significant individual risk source while 
Organisational uncertainties had been 
recognised as the least concerning. In 
considering major individual industries 
represented in the research, similar trends to 
overall Sri Lankan context could be observed 
with the only exception being Chemical and 
Pharmaceutical industry which had recognised 
Network uncertainties to be more pressing than 
Environmental uncertainties. Highest 
vulnerability result for an individual industry 
had been generated by Beverage, Food and 
Tobacco industry. These results are 
summarised in Figure 7. 
 
4.3.3 Supply Chain Resilience in Sri Lanka 
As per responses received, overall supply chain 
resilience in the Sri Lankan context appeared to 
be at a moderate level. Recovery & Response 
aspect of resilience had been recognised to be 
the weakest, while Anticipation and Resistance 
aspects had been recognised considerably 
stronger to the former. Considering individual 
industries, Beverage, Food and Tobacco 
industry had generated stronger results for 
supply chain resilience over the others while 
Chemical and Pharmaceutical industry had 
resulted the weakest overall result. These 
results are summarised in Figure 8. 
 

4.4 Regression Analysis 
Table 5 summarises the regression coefficients 
for relationships among supply chain 
vulnerability, SCRM maturity and supply chain 
resilience, in the Sri Lankan context.  As can be 
observed with the values in the table, the 
regression estimates obtained for relationships 
between supply chain vulnerability & SCRM 
maturity, and between supply chain 
vulnerability & supply chain resilience, were 
suggestive of weak correlations for those 
relationships. However, the obtained 
correlation coefficient (ρ) for the relationship 
between SCRM maturity and supply chain 
resilience was nearly 0.8, indicating a strong 
positive correlation. Obtained coefficient of 
determination ( ) for the same relationship 
was nearly 0.5 indicating that nearly 50% of the 
variations in supply chain resilience could be 
explained by the variations in SCRM maturity.       
Therefore, only the relationship between SCRM 
maturity and supply chain resilience could be 
considered to be displaying a strong positive 
relationship. 
 

Table 5 - Regression Estimates for SC 
Vulnerability, SCRM Maturity and SC 
Resilience 
 

ρ

Vulnerability < >
SCRM 

Maturity
0.467 0.150

SCRM 
Maturity

< > Resilience 0.763 0.448

Vulnerability < > Resilience 0.478 0.137

Estimates
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Figure 8 - Supply Chain Resilience in Sri Lanka 
 
5. Discussion and Conclusion 
 
SCRM maturity in Sri Lanka appeared to be at 
‘Proactive’ maturity level according to the 
SCRLC model of SCRM process maturity. No 
significant variations among industry-wise 
results were observed herein. Therefore, this 
result provides evidence to significant, formal, 
yet internally focused initiatives, on SCRM 
undertaken by Sri Lankan organisations. In 
other words, despite individual members in Sri 
Lankan supply chains taking formal standalone 
initiatives to SCRM, there has been little success 
in integrating the end-to-end supply chain by 
adopting supply chain-wide SCRM initiatives. 
Therefore, there clearly is a significant 

opportunity for Sri Lankan supply chains to 
make improvements into integration of SCRM 
initiatives. Considering individual attributes in 
SCRM maturity, Leadership, Planning, and 
Implementation attributes had displayed 
proactive level maturity. This can be considered 
positive evidence to Sri Lanka being more 
proactive in SCRM as a country. Results for 
Leadership and Planning attributes were 
particularly encouraging in this respect.  
 
However, Evaluation & Improvement attribute 
had displayed a level of maturity lagging in the 
overall SCRM maturity, indicating that there 
needs to be more attention paid to this area of 
SCRM. This is particularly important 
considering that any process that has not been 
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evaluated and improved on a continuous basis 
would generate diminishing returns over time. 
Considering industry-wise SCRM process 
maturity results, high levels of maturities for 
Textile manufacturing industry could partly be 
attributed to the fact that this industry had been 
predominately represented in this study by a 
few large and well organised firms. Another 
possible reason for high level SCRM process 
maturities for Textile industry could be due to 
strong SCRM drive of highly powerful and 
process driven global customers Sri Lankan 
Textile manufacturing industry caters to. It is 
possible that these global customers are 
demanding stronger SCRM focus and 
initiatives from their suppliers in Sri Lanka and 
that could in turn drive the maturity of SCRM 
for the industry to a higher level. Poorer results 
for SCRM process maturities for the Beverage, 
Food and Tobacco industry could partly be 
attributed to the fact that the industry had been 
represented by a mix of firms with varying 
scales of operations. Relatively large standard 
deviations for each of the SCRM attributes 
could be considered evidence to support this 
hypothesis. However, it still was a surprising 
result given there was a sizeable representation 
from large multinational players who 
supposedly should adopt more mature SCRM 
processes.  
 
Sri Lankan supply chain practitioners appeared 
to perceive overall supply chain vulnerability in 
Sri Lanka as being moderate. Industry-wise 
results observed were largely in harmony with 
this overall result. Observing the practitioner 
perception on the significance of different risk 
sources to susceptibility of their supply chains 
across all industries except for Chemical and 
Pharmaceuticals, Environmental risk sources 
had been recognised as the most significant 
while Organisation risk sources as the least 
significant. This observation is a clear 
indication that supply chain practitioners in Sri 
Lanka are confident about internal 
organisational uncertainties that are mostly 
under their own preview while being 
particularly sceptical over environmental 
uncertainties over which they have next to 
nothing control. Therefore, it appears there is a 
clear relationship between perceived 
seriousness of uncertainties and the level of 
control the respondents have over those 
uncertainties. Considering the industry-wise 
supply chain vulnerability, relatively high 
vulnerability results for Beverage, Food and 
Tobacco industry and Textile industry could be 
attributed to the common traits these industries 

share such as seasonality of products, cross 
border supply chains, outsourcing, etc.  
 
Overall supply chain resilience in Sri Lanka had 
been recognised as being moderate. When the 
industry-wise resilience scores were compared, 
all except for Beverage, Food and Tobacco 
sector, had resulted in scores comparable to 
overall moderate level resilience. Beverage, 
Food and Tobacco industry had displayed a 
fairly stronger level of resilience to the Sri 
Lankan average. One reason for this stronger 
result could be due to the sizeable 
representation of that industry by large 
multinational companies which are rich in 
resources both financially and process-wise. As 
such, they could be in a much stronger position 
to build redundancies and flexibilities to their 
supply chains making them more resilient as 
advocated by [7], [30] and [34]. Further, 
Beverage, Food and Tobacco sector mostly use 
standard raw materials in their processes, 
making their operations more flexible. This 
could be another reason for high resilience 
results generated for that industry. Examining 
individual attributes of supply chain resilience, 
both Anticipation and Resistance attributes had 
generated better than moderate results, once 
again indicating that Sri Lankan supply chains 
are proactive in the supply chain resilience 
front as well. However, Response & Recovery 
attribute was noticed to be lagging behind the 
other two attributes. This observation once 
again could be attributed to lack of 
resourcefulness of the Sri Lankan organisation 
in general to recover from supply chain 
disturbances. 
 
All calculated regression coefficients for supply 
chain vulnerability, SCRM maturity and supply 
chain resilience demonstrated a positive 
relationship. However, the regression 
coefficients for both H1 (Supply chain 
vulnerability positively influences SCRM 
process maturity) and H3 (Supply chain 
vulnerability positively influences supply 
chain resilience) could not be considered 
significant to support respective hypotheses. 
Food, Beverage and Tobacco industry 
generating significantly poor SCRM process 
maturity results while generating the highest 
vulnerability results could be considered the 
main reason for H1 to be void. Similarly, Textile 
industry displaying relatively poor supply 
chain resilience while being relatively highly 
vulnerable could have impacted the validity of 
H3. In addition, Logistics and Transportation 
sector generating significant results for both 
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SCRM process maturity and supply chain 
resilience while being comparatively less 
vulnerable could have negatively impacted the 
supporting of both H1 and H3. Therefore, only 
the resultant coefficient for SCRM maturity and 
supply chain resilience could be considered 
satisfactory evidence of a significant 
relationship. Consequently, only H2 (SCRM 
process maturity positively influences supply 
chain resilience) could be concluded as 
supported by this research. 
 
The findings of this research provide insights to 
the local industry on the strengths and 
weaknesses associated with their SCRM 
practices. Each industry needs to account for all 
potential risks in designing their supply chain 
since a single vulnerability can severely affect 
smooth operations. This was shown to be true 
during the recent outbreak of the COVID-19 
pandemic and the curfew imposed by the 
government to reduce the spread of the virus 
which resulted in severe consequences (both 
positive and negative) to many manufacturing 
supply chains in Sri Lanka. Therefore, 
practitioners need to investigate their SCRM 
practices through the findings of this research 
and a maturity model. This must be 
embellished with their recent experiences to 
ensure a smooth and seamless supply chain.  
 
6. Limitations of the Study and 

Recommendations for Future 
Research 

 
The objective of this research was to gain a 
preliminary understanding of the SCRM 
landscape as applicable to manufacturing 
supply chains in Sri Lanka as a whole. The 
scope of the study attempted to cover a cross 
section representing the large cluster of 
manufacturing industries rather than focusing 
on a particular industry. Despite this approach 
of considering a wide range of industries 
serving the objective of this particular study, it 
also resulted in limiting some of the in-depth 
analysis and understandings that could have 
been more industry specific. This could be 
considered a future research avenue, building 
on this research. The selected sample for this 
research comprised of supply chain 
professionals with middle to senior level 
industry experience and graduate level 
educational background. Given this, it was 
valid to assume that they would have a 
reasonable understanding of their 
organisations’ SCRM processes. However, it 
was not possible to evaluate how directly they 

were involved with the actual SCRM process 
itself. Therefore, it is possible that the validity 
and the reliability of the results obtained in this 
research could have been improved if the 
samples comprised exclusively of professionals 
directly involved in the SCRM process through 
lengthy discussions.  
 
Therefore, a case study-based approach could 
be recommended for future empirical research 
in this area, where the researcher could conduct 
in depth interviews with professionals directly 
involved in the SCRM process in a specific 
organisation or an industry sector. Similar case-
based research on Sri Lankan supply chains 
have added value to the local literature and the 
practice [35-39]. It is the belief of the authors 
that this study could serve as the base for any 
such case study research carried out in the 
future. Furthermore, a more detailed study of 
supply chain resilience in Sri Lanka to 
encapsulate supply chain resilience strategies 
etc. could also be considered for future research 
relating to this study.  
 
The authors also recommend the consideration 
of a follow up study on SCRM practices in Sri 
Lankan manufacturing supply chains since this 
paper reports on data collected in June 2019. 
Since then, the global supply chain has faced 
severe challenges due to the outbreak of the 
COVID-19 pandemic and many Sri Lankan 
manufacturers had faced both positive and 
negative consequences which are bound to 
have morphed their perception on SCRM 
practices. These findings may ideally provide 
insights into how significant disruptions to the 
manufacturing supply chain tend to change the 
belief system and practices of the practitioners. 
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were involved with the actual SCRM process 
itself. Therefore, it is possible that the validity 
and the reliability of the results obtained in this 
research could have been improved if the 
samples comprised exclusively of professionals 
directly involved in the SCRM process through 
lengthy discussions.  
 
Therefore, a case study-based approach could 
be recommended for future empirical research 
in this area, where the researcher could conduct 
in depth interviews with professionals directly 
involved in the SCRM process in a specific 
organisation or an industry sector. Similar case-
based research on Sri Lankan supply chains 
have added value to the local literature and the 
practice [35-39]. It is the belief of the authors 
that this study could serve as the base for any 
such case study research carried out in the 
future. Furthermore, a more detailed study of 
supply chain resilience in Sri Lanka to 
encapsulate supply chain resilience strategies 
etc. could also be considered for future research 
relating to this study.  
 
The authors also recommend the consideration 
of a follow up study on SCRM practices in Sri 
Lankan manufacturing supply chains since this 
paper reports on data collected in June 2019. 
Since then, the global supply chain has faced 
severe challenges due to the outbreak of the 
COVID-19 pandemic and many Sri Lankan 
manufacturers had faced both positive and 
negative consequences which are bound to 
have morphed their perception on SCRM 
practices. These findings may ideally provide 
insights into how significant disruptions to the 
manufacturing supply chain tend to change the 
belief system and practices of the practitioners. 
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