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aBstraCt. Wider scientific community now accept that the threat of climate change as real 
and thus acknowledge the importance of implementing adaptation measures in a global con-
text. in the uk, the physical effects of climate change are likely to be directly felt in the form 
of extreme weather events, which are predicted to escalate in number and severity in future 
under the changing climatic conditions. construction industry; which consists of supply chains 
running across various other industries, economies and regions, will also be affected due to 
these events. thus, it is important that the construction organisations are well prepared to 
withstand the effects of extreme weather events not only directly affecting their organisations 
but also affecting their supply chains which in turn might affect the organisation concerned. 
given the fact that more than 99% of construction sector businesses are sMes, the area can 
benefit significantly from policy making to improve SME resilience and coping capacity. This 
paper presents the literature review and synthesis of a doctoral research study undertaken to 
address the issue of extreme weather resilience of construction sector sMes and their supply 
chains. the main contribution of the paper to both academia and practitioners is a synthesis 
model that conceptualises the factors that enhances resilience of sMes and their supply chains 
against extreme weather events. this synthesis model forms the basis of a decision making 
framework that will enable sMes to both reduce their vulnerability and enhance their coping 
capacity against extreme weather. the value of this paper is further extended by the overall 
research design that is set forth as the way forward. 
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1. iNtroDuCtioN 

various stakeholders of a community are 
affected at varying magnitudes by ewes. 
small and Medium-scale enterprises (sMes), 

which form a significant portion of a com-
munity in many economies, are also affected 
by such events. the sMes are often affected 
disproportionately by ewes when compared 
with their larger counterparts (tierney and 
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dahlhamer, 1996; webb et al., 2000; alesch 
et al., 2001). sMes are, in fact, considered as 
the most vulnerable section of the uk economy 
to the impacts of extreme weather (crichton, 
2006). their vulnerability arises virtually by 
definition because of the small scale of their 
human and financial resources (Bannock, 
2005). sMes, being highly vulnerable to the 
effects of ewes, are required to be adequately 
prepared to face such events, in order to pre-
vent, withstand and recover following such an 
event. previous research reveals that small 
businesses are not adequately prepared to cope 
up with the risk of ewes and other natural 
hazards and to recover following such an event 
(tierney and dahlhamer, 1996; alesch et al., 
2001; yoshida and deyle, 2005; crichton, 2006; 
dlugolecki, 2008).  

sMes may encounter unfavourable con-
sequences, if they are affected by ewes, due 
to their increased vulnerability and not be-
ing adequately prepared to deal with such an 
event. Moreover, sMes suffer even without 
having been directly affected by an ewe, due 
to the vulnerability of the supply chain, utili-
ties and transport infrastructure (Burnham, 
2006). indeed there is a view that the risks to 
the supply chain are one of the most impor-
tant (huddleston and eggen, 2007). improving 
the resilience of sMes to the effects of ewes 
has thus become an important issue, with the 
increasing threat of ewes. Being resilient to 
ewes is particularly important to businesses, 
due to the fact that they present businesses 
with positive consequences in addition to the 
negative consequences. Being resilient will al-
low businesses not only to minimize the threat 
of negative consequences, but also to benefit 
from the positive consequences presented by 
ewes. as far as sMes are concerned, being 
resilient might well decide the survival or the 
failure of an sMe affected, creating economic 
and social consequences. while the loss of an 
individual SME may not cause a significant 
impact on the local economy in terms of the 

earnings it generates or the number of people 
it employs, the collective losses of a number 
of small businesses from a weather extreme 
may devastate a local economy (yoshida and 
deyle, 2005). hence, improving the resilience 
of sMes and their supply chains to ewes has 
become an important issue given the ever in-
creasing threat of such events.   

this paper presents the initial literature 
review and synthesis of a doctoral research 
study undertaken to address the issue of re-
silience of construction sector sMes and their 
supply chains to EWEs. It first presents the 
background to the research and research 
problem to be investigated. the paper then 
discuses the extant literature and presents a 
conceptual framework developed to character-
ise the research problem contextualised within 
its natural parameters. paper concludes by 
stressing the need for further research in this 
area and setting out the way forward of the 
research.

2. BaCKgrouND 

in the recent years the world  has witnessed 
increases in the intensity and frequency of ex-
treme weather events (ewes) (Beniston and 
stephenson, 2004; thibault and Brown, 2008). 
These EWEs have created significant economic 
and social costs to the communities around the 
world. there is wider speculation that this in-
creased intensity and frequency of ewes is 
primarily due to intensified climate change 
and that there is a strong link between the two 
(stern, 2007). increases in the number and se-
verity of ewes are expected in the future, due 
to the impacts of climate change (environment 
agency, 2005; Munich re, 2007; stern, 2007). 
consequently, costs of ewes are also expect-
ed to escalate in future and the stern review 
(2007) reveals that the average annual costs of 
extreme weather could reach about 0.5 - 1% of 
world’s gdp by the middle of the 21st century. 
thus, threat of ewes has, and will become a 
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prime challenge to be dealt with by communi-
ties around the world. The significant scale of 
the risk of ewes has made it important for 
the communities to be able to adapt to the risk 
created by them and prepare for the disrup-
tions caused by them (helmer and hilhorst, 
2006). resilience to ewes has thus become an 
issue of significant importance to the commu-
nities around the world, with the uk being no 
exception, as the risk of weather extremes are 
also expected to increase in future in the uk. 

as discussed above, resilience to ewes is 
specifically important for the SME sector due 
to many factors. this is of particular impor-
tance to the construction industry, given the 
fact that sMes account for the bulk portion 
of employment (83.7%) and turnover genera-
tion (67.4%) in the industry (Berr, 2008a). 
hence, it is clear that the successful operation 
of SMEs is of significant importance to the suc-
cessful operation of the construction sector as 
a whole. further, the need for more resilient 
structures and the need for reconstruction af-
ter the effects of a physically damaging weath-
er event place a particular importance on the 
construction industry in terms of weather ex-
tremes. as construction activities are normally 
carried out in an open environment, their ac-
tivities are largely dependent on weather un-
like some other industry sectors. thus, ewe 
resilience is a matter of significant interest 
to the construction industry. as the construc-
tion industry is overwhelmingly comprised of 
sMes, sMe resilience to ewes has become 
an important aspect presenting many research 
opportunities.

3. researCh proBleM

as mentioned above, increased vulnerabil-
ity to the effects of ewes places sMes at a 
higher risk when compared with their larger 
counterparts (tierney and dahlhamer, 1996; 
webb et al., 2000; alesch et al., 2001). as 
sMe contribution is critical for the successful 

operation of local communities and economies, 
improving sMe resilience against the effects 
of ewes has become an issue which war-
rants considerable attention. investigation of 
the business response to ewes has long been 
neglected when compared with studies on the 
residential sector (tierney and dahlhamer, 
1996; tierney, 1997; webb et al., 2002), and 
only a very few studies have looked at sMe 
response to EWEs specifically. There seems to 
be an obvious gap between the increased need 
of improving sMe resilience to ewes and the 
current knowledge with regard to this issue. 

as sMes constitute more than 99% of 
businesses in the construction industry and 
as they generate more than half of the em-
ployment and turnover, sMe participation 
is critical for the successful operation of the 
construction industry. given that many large 
construction projects involve a large number 
of sMe participants, delivery of a successful 
project is dependent upon the involvement 
of these sMes. government studies into the 
construction industry (latham, 1994; egan, 
1998), have in fact, identified that the inte-
gration of the whole supply chain as a critical 
factor in improving effectiveness in the con-
struction industry. ewes are capable of cre-
ating disruptions to the activities of construc-
tion sector, not only via their direct physical 
effects but also via disruptions to the supply 
chain of the industry. as the risk of ewes is 
increasing, there is a growing need for prepar-
ing the construction sector sMes and their 
supply chain partners to face the challenges 
created by ewes. further, ewes also present 
businesses with positive consequences as well 
(heliview research, 2008; norrington and 
underwood, 2008; Metcalf et al., 2009). it is 
important that sMes are prepared not only 
to minimise the negative consequences, but 
also, to exploit the positive consequences pre-
sented by ewes. however, not many studies 
have been undertaken to study how the con-
struction organisations have managed ewes  
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before. the research is developed to address 
this gap in the knowledge, identifying the 
growing need for improving the resilience of 
construction sector sMes and their supply 
chain to the effects of ewes. 

as mentioned above, previous research has 
identified the need for enhancing the capacity 
for resilience of sMes. improving the decision 
making of sMes is a key element in improv-
ing their resilience (wedawatta et al., 2010). 
however, Berkhout et al. (2004) reported that 
businesses found it difficult to relate climate 
change and ewe’s to the risk models that 
they currently use. norrington and under-
wood (2008) identified the need for a toolkit 
which will enable sMes to make better busi-
ness decisions with regard to climate related 
risks specific to their business, in their study 
of how the directors of sMes are responding 
to the risk of climate change and weather 
extremes. the research aims to address this 
requirement by developing a decision mak-
ing framework that can be used by construc-
tion sMes to improve their resilience against 
ewes. Based on this overarching research 
problem, this paper addresses issues related 
to resilience of construction sMes and aims to 
provide a synthesis framework to capture the 
issues being discussed.   

for the purpose of the research study in 
which this doctoral research is a part of, ewes 
are defined as “meteorological conditions that 
are rare for a particular place and/or time”. al-
though the word “rare” is used here, the term 
incorporates “weather of sufficient severity to 
generate a hazard”. This definition is simi-
lar to the definitions put forward by Francis 
and hengeveld (1998), and intergovernmental 
panel on climate change - ipcc (2007). the 
definition goes forward to identify that “rarity” 
can change over time. heavy rainfall, heavy 
snowfall, extreme temperatures (both high 
and low), storms as well as flooding and heat 
waves are some of the examples for ewes. 
the term incorporates both “extreme weather 

conditions” like heavy rainfall and extreme 
temperatures as well as “extreme weather 
hazards” like flooding, which could occur due 
to one or more of extreme weather conditions 
(e.g. heavy rainfall, heavy snowfall) coupled 
with other sources (e.g. inadequate/ blocked 
drainage).

as the aim of the research is to develop a 
decision making framework that can be used 
by construction sMes to enhance their resil-
ience to ewes in general, the scope of the 
research will not be limited to any specific 
ewes at the moment. as linnenluecke and 
Griffiths (2010) point out, businesses have to 
go through a learning curve, which will enable 
them to learn from unique weather extremes 
that would improve their resilience to a future 
weather extreme. this research adopts their 
view and considers a range of ewes that im-
pact sMes and their supply chains on a glo-
bal scale. further, the scope of the research 
will narrow down into the unique behaviour 
entailed within sMes in the construction in-
dustry.    

4. literature reView

4.1. sMes in construction

the construction sector is a major compo-
nent in any economy. in the uk, its output 
is worth over £100 billion a year, accounts for 
8% of gross domestic product (gdp) and pro-
vides employment for around 3 million workers 
(Berr, 2008b). the uk construction industry 
constitutes about 21% of the total enterprises 
in the uk (Berr, 2008a). hence, the construc-
tion industry makes an important contribution 
to the competitiveness and prosperity of the 
economy (Berr, 2008b). the construction in-
dustry is not only a critical component of the 
nation’s economy, it is also a fundamental fac-
tor in the quality of people’s lives and the abil-
ity of the government to achieve many of its 
policy aims (Bosher et al., 2007a). over 99% 
of private sector businesses operating in uk  
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construction sector fall to the category of sMes 
(Berr, 2008a). 

in the uk economy, 83.8% of employment 
in construction sector is provided by sMes 
and 67.4% of turnover is generated by them 
(Berr, 2008a). these statistics depicts the 
significance of SMEs in the UK construction 
sector and their significant contribution to the 
national economy. a majority of these sMes 
are sole proprietors or partnerships compris-
ing only the self-employed owner-manager, or 
companies comprising only an employee direc-
tor and hence fall to the category of micro busi-
nesses (Berr, 2008a). whilst the bulk portion 
of the remaining is small businesses, only a 
smaller portion are medium-sized. due to the 
presence of many sMes and less large busi-
nesses, a supply chain consisting of hundreds 
of organisations tend to deliver major construc-
tion projects (stewart et al., 2004). in the con-
struction sector, the network of supply chain 
members can often be extremely complex, par-
ticularly on larger projects where the number 
of separate supplying organisations will run 
into hundreds, if not thousands (Briscoe et al., 
2001). citing a number of sources, sexton and 
Barrett (2003) avow that the industry is gener-
ally driven by single and unique projects, each 
creating and disbanding project teams made 
up of varying combinations of large and small 
firms from across the supply chain spectrum. 
thus, effective management and relationship 
of the entire supply chain is required to achieve 
best value in construction industry. 

4.2. extreme weather events and 
construction sMes

extreme weather can create a variety of 
effects on construction sector sMes including 
direct effects such as disruption to site works 
and indirect effects due to disruptions to deliv-
eries and utility supplies (Metcalf et al., 2009). 
such effects may well lead to the ultimate 
failure of businesses, especially sMes. for 
example, it was predicted by the centre for 

economics and Business research ltd (ceBr) 
that there will be around 2000 - 3000 addi-
tional business failures in the uk due to the 
disruptions caused by the heavy winter snow-
fall in 2009, and that many of these businesses 
would be from the construction and retail sec-
tors (Mcwilliams, 2009). however, ewes may 
well present construction sMes with positive 
consequences / business opportunities as well, 
in addition to negative consequences. these 
may include increased demand for adaptation 
in buildings, maintenance, post event recon-
struction, and also possible new products and 
techniques (e.g. new flood protection systems). 
although demand for reconstruction following 
natural hazards and disasters can be benefi-
cial for construction sMes, excessive demand 
can be detrimental as well. for instance, in-
girige et al (2008) discuss how the excessive 
demand for reconstruction in sri lanka follow-
ing the south asian tsunami in 2004 fuelled 
inflationary price increases within the whole 
industry. such excessive demand may affect 
construction companies, especially the sMes, 
negatively as well. Being a resilient business 
will not only allow construction sMes to pre-
vent, withstand, recover and learn from ewes 
(i.e. minimise negative consequences), but also 
to utilise the opportunities arising from them 
(i.e. maximise positive consequences).  

More importantly, in addition to the busi-
ness impact of ewes on sMes, the role of 
construction sMes in achieving community 
resilience to ewes, other natural hazards, and 
disasters in general is significant. Chang et al 
(2010) highlight the importance of the role of 
construction industry in disaster management 
and post disaster reconstruction. haigh and 
amaratunga (2010) discuss the importance of 
the role of disciplines associated with the built 
environment in improving societal resilience to 
disasters at each stage of the disaster manage-
ment process and for all key primary functions; 
namely perception, analysis, communication 
and information. furthermore, Bosher et al. 
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(2007b) conclude that the disciplines associ-
ated with the construction sector have to be 
more involved with disaster risk management 
initiatives in the uk. inevitably, this would 
mean more involvement of construction sMes, 
as they represent a significant portion of the 
industry. Thus, it can be identified that the 
resilience of construction sMes against ewes 
has wider societal importance as well in ad-
dition to the importance to the construction 
industry and the sMes themselves.     

4.3. extreme weather events  
and supply chains 

4.3.1. Vulnerability of supply chains
supply chains face disruptions of various 

sorts (snyder et al., 2006) and such disruptions 
are a common phenomenon (svensson, 2000). 
natural disasters, industrial disputes, terror-
ism (christopher and peck, 2004), dependence 
on a single supplier, supplier bankruptcy, war, 
and political instability (wilson, 2007) have all 
resulted in serious disruptions to supply chain 
activities. recent events such as the fuel pro-
tests in 2000, foot and mouth disease in 2001 
(peck, 2005) and the hot summer in the uk in 
2003, hurricanes katrina and rita (snyder et 
al., 2006), September 11 terror attack (Sheffi 
and rice, 2005) in the usa etc, have demon-
strated that a disruption affecting an entity 
anywhere in the supply chain can have a di-
rect effect on a businesses’ ability to continue 
operations, get finished goods to market or pro-
vide critical services to customers (Jüttner et 
al., 2003). snyder and shen (2006) declare that 
supply chain disruptions can have significant 
costs (e.g. damage to facilities, inventory, elec-
tronic networks, and infrastructure) and subse-
quent losses due to downtime. inventory costs 
due to obsolescence, markdowns and stock-outs 
can be significant (Christopher and Lee, 2004). 
Moreover, a company that experiences a supply 
chain disruption can expect to face significant 
declines in sales growth, stock returns, share-
holder wealth, and customer goodwill (snyder 

and shen, 2006). therefore, it is critical to ac-
count for disruptions during the design of sup-
ply chain networks so that they perform well 
even after a disruption (snyder et al., 2006). 

4.3.2. ewes and supply chains
extreme weather events such as floods, 

hurricanes, storms etc can have significant ef-
fects on supply chains (christopher and peck, 
2004; kleindorfer and saad, 2005). as men-
tioned earlier, vulnerability of supply chain 
to ewes is capable of creating significant 
business impacts, even without the business 
concerned being directly affected by the event.  
indeed, there is a view that the risks to the 
supply chain are some of the most important 
(huddleston and eggen, 2007), especially due 
to the widespread nature of modern supply 
chains which run across different industries 
and economies. table 1 shows the effects expe-
rienced by uk businesses which were affected 
by floods in year 2007. Many of the major ef-
fects experienced are related to supply chain of 
those businesses, and thus provides evidence 
for the argument that risk to the supply chain 
are significantly important.

table 1. Effects of flooding on businesses 

effect
% of 
businesses 
affected

staff unavailable for work 53%
Premises flooded (offices, shops, etc) 38%
suppliers disrupted 27%
increase in trade/demand for services 24%
loss of power 18%
loss of water supplies 11%

source: woodman, 2008

Businesses may suffer without being direct-
ly affect by an ewe, due to the vulnerability 
of supply chain, utilities and transport infra-
structure (Burnham, 2006). if the supply chain 
of a particular business is affected by an ewe 
which occurred elsewhere, it may affect the 
performance of the business, even without the 
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particular business being directly affected by 
the actual physical ewe. it is therefore neces-
sary for business organizations to consider the 
wider impacts of ewes that can affect their 
businesses and their supply chains, not only 
the direct physical impacts.

summarising its experience of working 
with sMes with regard to climate change and 
ewes, the ukcip identify that “key risks 
often related to markets and supply chains” 
for sMes (ukcip, 2009). this issue is one 
of the six key issues identified by the UKCIP 
with regard to climate change adaptation of 
sMes. the importance of supply chain effects 
of ewes were also highlighted in a workshop 
session (organised by the london climate 
change partnership) facilitated by “commu-
nity resilience to extreme weather – crew” 
researchers; of which this doctoral research 
forms a part, by the representatives of sMes 
and support organisations for sMes. further-
more, the need to have coping mechanisms to 
deal with the supply chain disruptions was 
also highlighted by the sMe representatives 
as it is often difficult for SMEs to control its 
supply chain due to their limited scale of op-
erations. the other key issues raised were the 
need for specific and simple business advice, 
continuous help in implementation, enhanced 
awareness and a medium to discuss the supply 
chain related issues. 

5. resilieNCe to ewes

for the purpose of this research, the working 
terminology developed for the crew research 
project will be used. Here, resilience is defined as 
“the ability to prevent, withstand, recover from 
and learn from the impacts of extreme weather” 
(Jones and Few, 2009). The definition resembles 
the definitions put forward by Intergovernmen-
tal panel on climate change (ipcc, 2007) and 
international strategy for disaster reduction - 
isdr (unisdr, 2009). different researchers 
have come up different definitions for resilience 

as well as what constitutes / contributes to resil-
ience. table 2 captures some of the frameworks 
developed by researchers to represent resilience 
addressing different perspectives. 

paton’s (2007) model of resilience address-
es societal resilience to natural hazards from 
a multi-level perspective. variables affecting 
societal resilience are identified at three lev-
els; personal, community and institutional. 
Variables identified here provide insights in to 
components of resilience from a business per-
spective as well. disaster resilience of place 
(drop) model of cutter et al. (2008) represents 
community resilience to natural disasters. this 
framework too has identified a range of resil-
ience indicators and is suggested to be used for 
comparative assessments of disaster resilience 
at the local or community level. although or-
ganisational resilience is not addressed directly 
in these frameworks, a significant input can be 
obtained from them in developing a framework 
for sMe resilience to ewes. for instance, 
DROP model identifies resilience and vulner-
ability as neither totally mutually exclusive 
nor totally mutually inclusive but overlap each 
other and how coping responses and absorptive 
capacity affect the resilience.

McManus et al. (2007) identify resilience, in 
an organisational context, “as a function of an 
organisation’s situation awareness, manage-
ment of keystone vulnerabilities, and adaptive 
capacity in a complex, dynamic and intercon-
nected environment”. they have developed a 
framework to assess and analyse organisation-
al resilience involving 15 key resilience indica-
tors which represent key resilience issues in 
an organisation. these indicators are grouped 
under three main interrelated categories; situ-
ation awareness, management of keystone vul-
nerabilities, and adaptive capacity. although 
this framework is perhaps one of the most 
comprehensive frameworks in terms of organ-
isational resilience, it has to be investigated 
as to what extent some of the indicators are 
applicable to sMes.
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6. CoNCeptual fraMeworK

in this research, resilience is seen as a ac-
cumulation of vulnerability, coping capacity 
and coping strategies, in an organisational 
context. it is thought that the coping capacity 
of a certain sMe and the presence or absence 
of coping strategies coupled with its vulner-
ability will determine what level of resilience 
it can achieve against ewe impacts. there-
fore, reducing vulnerability, improving coping 
capacity and implementing coping strategies 
are seen as the elements of improving the re-
silience of sMes. these three factors are inter-
related and not mutually exclusive. the deci-
sion making framework to be developed will 
be focused around these three key issues of 
concern. they address the elements of prevent-
ing, withstanding and recovering from ewes 
whereas the feedback from the level of resil-
ience achieved will address the learn element 

table 2. frameworks on resilience from a hazard perspective

source context focusing on components of resilience 

Bruneau et al. 
(2003)
tierney and 
Bruneau (2007)

seismic, 
disasters

communities, 
infrastructure 
systems

robustness
redundancy
resourcefulness
rapidity

paton (2007) natural 
hazards 

societal 
resilience 

Personal – Critical awareness, Self efficacy, Sense of 
community, outcome expectancy, coping, resources
Community – Collective efficacy, Participation, Commitment, 
information exchange, social support, decision making, 
resources
institutional – empowerment, trust, resources, Mechanisms 
for assisting community, problem solving 

McManus et al. 
(2007)

disasters organisational 
resilience 

situation awareness – roles and responsibilities, 
understanding of hazards and consequences, connectivity 
awareness, insurance awareness, recovery priorities
Management of keystone vulnerabilities – planning strategies, 
participation in exercises, capability and capacity of internal 
and external resources, organisational connectivity
adaptive capacity – silo mentality, communications and 
relationships, strategic vision and outcome expectancy, 
information and knowledge, leadership, management and 
government structure    

cutter et al. 
(2008)

natural 
disasters

community 
resilience  

antecedent conditions
disaster severity
time between hazard events
Influences from exogenous factors 

in the definition. The conceptual framework 
developed has been influenced by existing 
frameworks on resilience such as the ones put 
forward by McManus et al. (2007) and cutter 
et al. (2008). 

in figure 1, vulnerability is defined as 
“the characteristics and circumstances of hu-
mans and human systems that determine how 
susceptible they are to the impact of ewes” 
(crew working terminology). in a sMe 
context, in broad terms, it relates to the ex-
tent to which a particular sMe is susceptible 
to disruptions by ewes. for instance from a 
construction sMe context, having construc-
tion projects in high flood risk areas and 
conducting earth works during the winter 
period can be cited. coping capacity, in this 
research, is defined as “the ability of people 
or organisations to limit adverse consequenc-
es of ewes, using available resources and 
capabilities” (crew working terminology).  
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figure 1. conceptual framework of the research

For instance, these will involve identification 
of roles and responsibilities of employees in 
the event of an ewe and educating employees 
about the risks of ewes. coping strategies are 
defined as “actions that increase the ability to 
prevent, tolerate and/or recover from impacts” 
in this research. these may include both phys-
ical and non-physical actions such as obtaining 
business interruption insurance, business con-
tinuity planning, flood defences etc. The doc-
toral research aims to develop this conceptual 
framework further and come up with a practi-
cal decision making framework to be used by 
construction sMes to enhance their resilience 
to ewes. the framework will encompass ap-
proaches to assessing business vulnerability to 
EWE’s, identification of coping strategies and 
measures leading to coping capacity, and study 
the impact of such measures on resilience.   

7. the way forwarD

the background to this research and the 
research problem to be investigated identified 
the importance of further study on the issue at 
hand and sets the scene for this research. the 

need for a tool to be used by sMes enabling 
them to make better business decisions with 
regard to ewes, considering the characteris-
tics pertaining to sMes, is thereby highlight-
ed. the conceptual framework developed will 
be further expanded and validated following 
the empirical research. 

a mixed method research approach will 
be used here to investigate the construction 
sMes and develop the decision making frame-
work. Creswell (2003) identified mixed meth-
od approach as “one in which the researcher 
tends to base knowledge claims on pragmatic 
grounds”, and in which the researcher uses 
both the quantitative and qualitative data to 
best understand the research problems being 
investigated. such an approach will provide a 
better account of the issues being investigated 
and achieving the aim and objectives of the 
research. curran and Blackburn (2001) iden-
tified that mixed method approaches as com-
mon in small business research and as capa-
ble of deriving benefits from triangulation and 
characteristics inherent to both quantitative 
and qualitative approaches. such an approach 
will also answer the call for triangulation and 
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methodological pluralism in construction man-
agement research (love et al., 2002; dainty, 
2008). as it is not intended here to discuss the 
research design in detail, figure 2 captures the 
design of the doctoral research study in short.  

8. CoNClusioN

sMes are increasingly affected by ewes 
leading to significantly negative as well as 
positive organisational consequences. this 
has necessitated the improvement of their re-
silience to such events, not only to minimise 
the negative consequences, but also to be able 

to effectively utilise the positive consequences. 
improving the resilience of sMes to ewes re-
quires a much broader view than a microscopic 
consideration of a single sMe. the considera-
tion should extend into the supply chains in 
which a particular sMe is a part of. this is of 
specific importance to a sector like construc-
tion, in which the sMes and their extended 
supply chain play a major role and are highly 
vulnerable to ewes. although these issues 
presents many research opportunities, scant 
literature available addressing these issues 
portrays the lack of academic attention and the 
need for more focused studies in this respect. 

figure 2. research design

 Literature Review Development of 
questionnaire survey 

template and conceptual 
framework 

Exploratory questionnaire 
survey  

Development of case study 
protocol   

Case study research  Analysis and discussion, 
development of decision 

making framework  

Validation of the 
framework   

Focus group research  

Final decision making 
framework   
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there is thus an obvious incentive to focus 
on research related to resilience of construc-
tion sMes and their supply chains to ewes. 
improving the resilience of sMes is not only 
about implementing various coping strategies 
but also includes ways and means of reducing 
the vulnerability to such events. 

despite the significant threat of ewes 
and the possibility of further increases in the 
future, even the recent studies suggest that 
sMes are less proactive in being prepared to 
face the threat of ewes and other natural haz-
ards. this raises the important issue and chal-
lenge of integrating the good practices into the 
mainstream of sMe activities in verge of ever 
increasing extreme weather conditions. the 
paper proposes vulnerability, coping capacity 
and coping strategies as inherent components 
of resilience to weather extremes from a busi-
ness perspective. the conceptual framework 
emerged from the literature review and syn-
thesis includes these components and will be 
expanded to develop a decision making frame-
work embracing them. from a policy making 
perspective, the paper contributes towards 
contextualising the unique sMe behaviour 
when faced with ewes. policy makers, there-
fore, must broaden the scope of their actions to 
include sMes and the extended body of sup-
ply chain members, who are key components 
in the decision making process.  

the effect of the supply chain also has a 
bearing on the research approach adopted in 
the study. complex and wide spread nature of 
modern supply chains mean that businesses 
can be disrupted by weather extremes even 
without having a direct physical impact from 
such events. therefore, it is important that 
sMes prepare for such indirect impacts as 
well, not only the direct physical impacts of 
weather extremes. the conceptual framework 
developed embraces this issue and will be fur-
ther investigated during the next stages of the 
research as depicted in the research design in 
figure 2.  
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saNtrauKa

Statybų SektoriauS Svv ir jų tiekimo GranDinių atSparumo ekStremaLiemS 
meteoroLoGiniamS reiškiniamS uGDymaS

gayan weDawatta, Bingunath iNgirige, Dilanthi aMaratuNga

Gana daug mokslininkų jau sutinka, kad klimato kaitos grėsmė yra reali, taigi pripažįsta, kaip pasauliniame 
kontekste svarbu diegti prisitaikymo priemones. Tikėtina, kad Jungtinėje Karalystėje fizinis klimato kaitos 
poveikis bus tiesiogiai jaučiamas per ekstremalius meteorologinius reiškinius. Prognozuojama, kad kintant 
klimato sąlygoms jų skaičius ir intensyvumas ateityje didės. Tokie reiškiniai paveiks ir statybų pramonę, 
kurią sudaro per kitas įvairiausias pramonės šakas, ūkius ir regionus einančios tiekimo grandinės. Taigi 
svarbu, kad statybų organizacijos būtų tinkamai pasiruošusios atlaikyti ekstremalius meteorologinius reiš-
kinius, kurie daro tiesioginę įtaką ne tik šioms organizacijoms, bet ir jų tiekimo grandinėms, kurios savo 
ruožtu gali paveikti atitinkamą organizaciją. Daugiau kaip 99 proc. statybų sektoriuje veikiančių įmonių 
priklauso SVV kategorijai, tad šiai sričiai išties praverstų politika, gerinanti SVV atsparumą ir gebėjimą 
susitvarkyti. Šiame darbe pateikiama literatūros apžvalga ir trumpai pristatomas daktaro disertacijos ty-
rimas, kuriuo siekta išnagrinėti statybų sektoriaus SVV ir jų tiekimo grandinių atsparumą ekstremaliems 
meteorologiniams reiškiniams. Pagrindinis darbo indėlis, pravartus ir mokslininkams, ir praktikams, tai 
sintezės modelis, kuriame suformuluojami veiksniai, didinantys SVV ir jų tiekimo grandinių atsparumą eks-
tremaliems meteorologiniams reiškiniams. Šis sintezės modelis yra sprendimų priėmimo sistemos pagrindas, 
o sistema SVV leis ne tik mažinti pažeidžiamumą, bet ir didinti gebėjimą susitvarkyti esant ekstremaliems 
meteorologiniams reiškiniams. Šio darbo vertę dar labiau padidina bendras tyrimo modelis, pateikiamas 
kaip žingsnis pirmyn.
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