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Abstract
Construction businesses are increasingly exposed to diverse and recurring crises, yet their resilience across 
different disruption types remains underexplored. Most existing research focuses on single events, overlooking the 
compounded effects of crises such as economic downturns, natural disasters, and pandemics. This study addresses 
that gap by analyzing how New Zealand construction businesses responded to three major disruptions: the 2008 
global financial crisis, the Christchurch and Kaikoura earthquakes, and the COVID-19 pandemic. These cases were 
selected because they represent the most transformative economic, natural, and health-related shocks in recent 
New Zealand history, enabling a rare longitudinal and cross-crisis perspective. Using a qualitative, exploratory 
multi-case study approach, the research draws on 16 semi-structured interviews with industry professionals and 
a systematic literature review. To enhance validity, interview data were triangulated with secondary sources such 
as industry reports and government documents. Thematic analysis, supported by NVivo and guided by Resilience 
Engineering, Institutional Learning, and Systems Thinking, ensured robust and triangulated findings. Three 
consistent vulnerability areas emerged across all crises: contractual rigidity, supply chain fragility, and workforce 
constraints. These issues were intensified during COVID-19 due to extended uncertainty, regulatory shifts, and 
global logistics challenges. While some businesses innovated at the firm level, responses remained largely reactive, 
exposing sector-wide gaps in learning and foresight. The study offers a cross-crisis resilience framework linking 
business vulnerabilities to theoretical constructs and recommends adaptive contracts, diversified supply strategies, 
and institutional learning mechanisms to strengthen future preparedness in the construction sector. This framework 
advances both theoretical understanding and practical guidance for policymakers and industry leaders.
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Introduction
The construction sector is a cornerstone of New Zea-
land’s economy, contributing over NZD 18.6 billion in 
2022 and supporting approximately 80,600 businesses 
[1, 2]. Yet, its role as both an economic driver and a vul-
nerable industry makes it a critical lens through which 
to study the impacts of crises. In this paper, a crisis is 
defined as an unexpected, high-impact event that threat-
ens the stability or functioning of an organization or sys-
tem and demands urgent adaptive responses [3, 4]. Crises 
differ from routine disruptions in scale, uncertainty, and 
systemic consequences, often extending beyond organi-
zational boundaries to affect entire industries and supply 
chains. In the construction context, crises such as finan-
cial shocks, natural disasters, and pandemics disrupt 
project continuity, resource flows, and institutional coor-
dination, requiring strategic and adaptive management 
responses [5]. Drawing on [6] taxonomy distinguishing 
risk, crisis, and disaster, this study classifies earthquakes 
as disaster events that trigger organizational crises. 
While disasters represent large-scale external shocks 
with physical destruction, crises refer to the consequen-
tial breakdowns in decision-making, stability, and coor-
dination that unfold within affected systems. Hence, the 
Christchurch (2011) and Kaikoura (2016) earthquakes are 
treated as natural disasters that induced prolonged crises 
for New Zealand’s construction sector, disrupting opera-
tions, project continuity, and institutional governance.

The term disruption refers to a sudden event or con-
dition that interrupts the normal functioning of a sys-
tem, leading to temporary or prolonged deviations from 
expected performance [7]. Disruptions can have a range 
of causes including human-made external shocks, and 
natural shocks [8]. Each crisis imposes distinct pressures, 
but shared patterns of disruption are emerging, warrant-
ing a cross-crisis comparative approach. By conceptual-
izing these crises as distinct yet comparable forms of 
disruption, the paper examines how New Zealand’s con-
struction sector experienced and adapted to operational 
interruptions across physical, economic, and institutional 
dimensions.

Although the Global Financial Crisis, major earth-
quakes, and the COVID-19 pandemic differ markedly 
in scale, origin, and duration, their comparison provides 
valuable insight into how diverse forms of disruption test 
different dimensions of resilience within the same indus-
try. The financial crisis primarily challenged investment 
flows and firm liquidity, earthquakes disrupted physi-
cal assets and infrastructure, and COVID-19 strained 
workforce mobility, supply continuity, and contractual 
stability [9–11]. Analyzing these distinct disruption path-
ways within a unified national context enables the iden-
tification of cross-cutting vulnerabilities and adaptive 

capacities that transcend crisis type, thereby strengthen-
ing the comparative and theoretical contribution of this 
study.

The COVID-19 pandemic revealed systemic weak-
nesses in planning, contract management, and oper-
ational agility across New Zealand’s construction 
sector, exacerbating preexisting vulnerabilities [12]. 
These included delayed projects, disrupted supply chains, 
workforce shortages, and financial uncertainty [13, 14].

Even before COVID-19, the industry grappled with 
chronic issues such as labor shortages, mental health 
challenges, limited diversity, and slow digital uptake [15, 
16]. These structural stressors compounded the effects 
of external shocks. Similarly, the 2008 global financial 
crisis and the Christchurch and Kaikoura earthquakes 
triggered severe disruptions to business continuity, from 
credit access and reduced demand to infrastructure col-
lapse and insurance disputes [17, 18]. Together, these 
crises represent the most transformative economic, 
natural, and health-related shocks of recent decades in 
New Zealand, providing a unique basis for cross-crisis 
comparison.

Despite recurring crises, little is known about how 
construction businesses adapt financially and operation-
ally across disruption types, particularly in a small, open 
economy context like New Zealand. Existing studies tend 
to isolate individual events, often overlooking how resil-
ience mechanisms evolve or fail under different systemic 
stressors [19, 20].

We investigate how New Zealand construction busi-
nesses adapt financially and operationally across distinct 
types of crises, and why certain resilience strategies suc-
ceed or fail. The objectives of this research are: (1) to 
examine the financial impacts of each crisis on construc-
tion businesses; (2) to identify coping mechanisms and 
adaptive strategies employed; and (3) to compare the 
lessons learned across crisis types to inform future resil-
ience planning.

Accordingly, this study seeks to answer the following 
research question: How have New Zealand construction 
businesses experienced, absorbed, and adapted to dif-
ferent forms of crises; namely the Global Financial Cri-
sis, major earthquakes, and the COVID-19 pandemic; 
and what lessons can be drawn to strengthen sectoral 
resilience? This study advances construction resilience 
scholarship by developing a cross-crisis framework that 
integrates empirical insights with systems-based theory. 
In doing so, it responds to calls for longitudinal and com-
parative crisis research that moves beyond single-event 
analysis. It also provides practical recommendations for 
contract reform, supply chain continuity, and workforce 
agility under stress.
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Background
This section provides a comparative overview of three 
major crises affecting New Zealand’s construction busi-
nesses: the global financial crisis (2008), the Christchurch 
Earthquake (2011), and the Kaikoura Earthquake (2016), 
followed by the COVID-19 pandemic. The study consid-
ers the Christchurch (2011) and Kaikoura (2016) earth-
quakes collectively as major earthquakes representing 
seismic crises in New Zealand. Although these events 
differed in geographic scope and intensity, both produced 
comparable forms of disruption to construction opera-
tions, infrastructure networks, and regulatory systems; 
therefore, they are analyzed together as a single crisis 
type. It sets the stage for analyzing their implications on 
construction business resilience and justifies their selec-
tion as the most transformative crises of the past two 
decades in New Zealand. Global Financial Crisis (2008): 
According to the WorldBank [21], in 2008/2009, the 
global economy faced its worst financial crisis since the 
1930s. This contraction reflected the financial system’s 
exposure to global capital volatility, impacting invest-
ment in construction and infrastructure. Notably, New 
Zealand was among the first countries to enter the global 
recession in early 2008, mainly due to internal imbalances 
such as a housing market downturn and high private debt 
[22]. The economic slowdown led to reduced consumer 
spending and a significant increase in unemployment 
rates, from 3% to 6.5% by the third quarter of 2009. Due 
to its robust financial system, New Zealand’s recession 
was comparatively mild [22]. Although the country had 
a robust financial system, its reliance on foreign capital 
meant that credit tightening significantly impacted bor-
rowing conditions, restricting access to finance and lim-
iting investment opportunities [23]. For construction 
businesses, this translated into reduced demand, can-
celed projects, and constrained access to capital.

Christchurch Earthquake (2011) and Kaikoura Earth-
quake (2016): Three years after the global financial crisis, 
the Christchurch earthquake struck, causing widespread 
physical destruction and economic disruption. Construc-
tion businesses experienced a surge in reconstruction 
demand amid damaged infrastructure and the need to 
retrofit buildings to new compliance standards [24, 25]. 
This crisis paradoxically created a boom in construc-
tion activity, especially visible by 2013, but also placed 
immense pressure on business capacity, labor, and com-
pliance adaptation.

Following the Kaikoura earthquake, the construc-
tion businesses in the Kaikoura District reported a 34% 
reduction in functionality in the first week. Functionality 
improved to a 5% reduction within three months, but the 
interim period brought significant logistical challenges 
[26]. Both earthquakes created cascading logistical dis-
ruptions, with infrastructure damage impeding material 

flow and labor availability. They also underscored the 
uneven distribution of impacts, with small regional firms 
particularly vulnerable to infrastructure bottlenecks and 
workforce shortages.

The COVID-19 Pandemic (2019): The COVID-19 
pandemic caused unprecedented challenges. Morris 
[27] performed a risk assessment specific to construc-
tion businesses, identifying six main challenges associ-
ated with COVID-19. These challenges include stopping 
current projects, canceling future projects, and causing 
problems in the supply chain, which result in production 
delays and logistical slowdowns. Other issues are con-
tractual deficiencies, workforce shortages, and health and 
safety concerns. Lastly, financial troubles may arise due 
to a weak economy and limited access to funding.

The pandemic has had a significant adverse effect on 
construction businesses by creating financial difficulties 
[14]. The construction business significantly contributes 
to countries’ economies by generating jobs and fostering 
wealth creation [28]. Conversely, as long as the pandemic 
crisis persists, construction businesses face financial 
struggles and ongoing uncertainty regarding business 
continuity and strategic planning horizons [29]. Intro-
ducing lockdowns, safety protocols, and a drop in con-
sumer expenditure has reduced construction businesses’ 
revenue [14].

Besides reducing the construction businesses’ income, 
continuing work during COVID-19 increased operat-
ing expenses. Health protocols increased site costs and 
reduced productivity. Disruptions in the supply chain 
also amplified financial pressures triggering shortages, 
procurement delays, and material cost inflation that led 
to project cancellations [30]. Maintaining cash flow sup-
ports continuous operations and is necessary for long-
term projects and managing uncertainties and risks. 
Disruptions in cash flow can lead to project delays, 
increased costs, and contract violations [31].

Efforts to implement safety measures to reduce the 
spread of COVID-19 have led to decreased production 
capacity due to limitations on the number of on-site 
workers, staggered work shifts, and minimizing social 
contact. These adaptive measures forced construc-
tion firms to operate under constrained labor regimes, 
increasing reliance on lean planning and task reprioriti-
sation [32].

While the pandemic primarily produced adverse out-
comes, it encouraged businesses to explore innovative 
and digital solutions. Digital technology increased as 
the tendency to work remotely increased. Remote work 
adoption accelerated the integration of digital collabora-
tion tools, virtual inspections, and online procurement 
systems. It also impacted design processes by adapting 
updated designs to meet the changing needs in a post-
pandemic world [33].
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In New Zealand, the COVID-19 pandemic revealed 
practical limitations in contractual obligations and risk-
sharing mechanisms across the construction sector. Stan-
dard contracts such as NZS 3910 were not designed for 
prolonged, nationwide shutdowns, leading to disputes 
over extensions of time, cost entitlements, and interpre-
tation of force majeure provisions. Recent analyses indi-
cate that these gaps exposed the sector’s vulnerability to 
systemic shocks and prompted discussion on reform-
ing risk-allocation frameworks to enhance contractual 
resilience [34–36]. Resilience Engineering [37] frames 
adaptation as the ability to anticipate, absorb, and recon-
figure amid stressors, concepts central to understanding 
firm-level responses across the crises. Organizational 
resilience is the capacity to absorb disturbance, reorga-
nize, and continue functioning [38]. Recent systematic 
reviews have shown that resilience research in construc-
tion has shifted from viewing crises as isolated shocks to 
recognizing them as interconnected and dynamic disrup-
tions that occur within volatile, uncertain, complex, and 
ambiguous (VUCA) environments. As Li et al. [39] note, 
this evolution highlights the need for a holistic framing 
of resilience that integrates structural, operational, and 
supply-chain dimensions. In disaster contexts, recovery 
is shaped not only by rebuilding infrastructure but also 
by how businesses adapt their operations, contracts, and 
staffing to survive and evolve [40, 41]. Construction firms 
that are agile, collaborative, and financially prepared tend 
to recover faster [42]. Applying this lens across multiple 
crises allows for identifying resilience mechanisms that 
are transferable rather than event-specific.

Complementing these resilience-oriented perspec-
tives, Business Continuity Management (BCM) offers a 
structured managerial framework for sustaining essential 
functions during and after disruptions. Defined by ISO 
22301 [43] as a holistic process for building organiza-
tional resilience, BCM focuses on preparedness, resource 
redundancy, communication, and recovery planning that 
collectively mitigate operational downtime. In the con-
struction context, BCM practices such as contingency 
planning and staged recovery moderate the severity and 
duration of project and supply-chain interruptions. In 
this paper, BCM is incorporated as a conceptual lens that 
informs the interpretation of findings rather than a pre-
scriptive analytical model [44].

Methodology
This study aims to investigate the impacts of three major 
disruptions affecting New Zealand construction busi-
nesses, including the COVID-19 pandemic, and to 
understand how businesses responded to these events. 
It employs a two-phase methodology comprising a sys-
tematic literature review and qualitative thematic analy-
sis (including qualitative content analysis). This research 

is grounded in a qualitative, interpretivist paradigm with 
a constructivist ontology, acknowledging that knowledge 
is co-produced through participants’ experiences and the 
researcher’s interpretation.

Different research methods need to be adopted accord-
ing to the nature of the problem and how specific the 
problem is [45]. Given the fragmented nature of knowl-
edge production, systematic literature reviews offer an 
effective tool for synthesizing prior research and advanc-
ing theoretical development [46, 47].

To conduct a systematic literature review, follow-
ing specific standards and guidelines, such as PRISMA 
(Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses), is essential. PRISMA provides a struc-
tured approach and a flow diagram to ensure transpar-
ency in the review process, thereby improving the quality 
and reproducibility of academic research [48]. Initially, 
the research subject was firmly established, setting the 
stage for the literature review [49]. The databases chosen 
for sourcing relevant articles were Scopus and Google 
Scholar. The criteria were narrowed down to include only 
journal articles written in English. A set of keywords was 
carefully selected based on the research objectives and 
refined using Boolean operators. The selected date span 
was from 2008 onward (the year of the global financial 
crisis), and the search was conducted within article titles, 
abstracts, and keywords. A subsequent step involved 
checking the references of selected articles to expand the 
final selection.

The initial search in Scopus with the keywords “con-
struction business” and “global financial crisis” returned 
152 articles. By screening titles, eighty-six articles were 
deemed irrelevant and removed, leaving sixty-six. Fur-
ther refinement through abstract and full paper reviews 
reduced the selection to twenty-six articles. Then, a simi-
lar process was applied with the “Christchurch earth-
quake” and “Kaikoura earthquake.” Additional articles 
were sourced via targeted Google Scholar searches using 
phrase matching and citation tracking.

To ensure comprehensive coverage of the results, for-
ward and backward citation tracking was conducted. 
Citation tracking helps uncover relevant articles that 
might be overlooked in bibliographic database searches, 
thereby strengthening the validity of the review process 
[50]. We screened 223 titles and abstracts, of which 215 
were discarded due to irrelevance or overlap with prior 
results, culminating in a total of eight articles from 
Google Scholar for our study, increasing the number of 
articles to thirty-four. The PRISMA diagram (Fig. 1) is 
included below to illustrate the article selection process.

Following the literature review, qualitative content 
analysis was employed to deeply examine the data. Con-
tent analysis, as a qualitative research method, derives 
meaning from the textual data’s content [51]. Systematic 
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thematic analysis involves a structured approach that has 
six key steps: transcript creation and data familiarization; 
keyword identification; code selection; theme develop-
ment; conceptualization through the interpretation of 
keywords, codes, and themes; and, finally, the develop-
ment of a conceptual model. This step-by-step process 
provides a clear framework for handling qualitative data, 
ensuring methodological rigor and enriching the depth of 
the research findings [52]. The approach ensured a trans-
parent and traceable pathway from raw data to concep-
tual understanding, as summarized in Table 1.

To enhance methodological clarity, illustrative excerpts 
were incorporated at each analytical stage to demonstrate 
how raw data progressed through the six steps of the-
matic analysis. For example, during data familiarization, 
statements such as “we couldn’t get materials for weeks 
because everything was stuck at the ports” and “finan-
cially, we were burning through cash just to keep the sites 
secure” were highlighted as significant. These were then 
converted into keywords in Step 2 (e.g., “import delays,” 
“supply bottlenecks,” “cash-flow pressure”) and subse-
quently coded in NVivo in Step 3 under initial codes 

Records identified from SCOPUS 
and Google Scholar:

Databases (n = 375)

Records removed before 
screening:

Records removed for being 
duplicated or not eligible (n 
=301)

Records screened

(n = 74)
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Figure 1:  PRISMA 2020 flow diagram for new systematic reviews [48].
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such as “global supply dependency,” “operational disrup-
tion,” and “financial strain.” During theme development 
(Step 4), coded segments were compared to identify 
conceptual similarities and distinctions, and provisional 
themes were checked against the raw data to ensure rep-
resentativeness. Step 5 involved conceptualization, where 
relationships between categories were examined—for 
instance, linking “supply delays” with “cash-flow stress” 
to understand cross-crisis interdependencies. Related 
codes were then merged into higher-order categories, 
which informed the development of the final themes in 
Step 6, such as Supply Chain fragility. Another audit-
trail example further illustrates this progression from 
raw data to thematic interpretation. The statement “Dur-
ing COVID, half of our crew were isolating, so we had to 
slow the programme and reshuffle tasks constantly” was 
first highlighted during familiarization and then distilled 
into keywords such as “workforce isolation,” “programme 
delays,” and “task reallocation.” These keywords informed 
initial NVivo codes including “absenteeism impacts,” 
“productivity reduction,” and “operational flexibility.” 
As similar codes were compared and clustered, they 
formed the sub-theme “labour availability constraints,” 
which ultimately contributed to the higher-order theme 
“Labour and Resource Constraints.” This example simi-
larly demonstrates how individual participant statements 
were systematically transformed into higher-level analyt-
ical insights.

To achieve our objectives, we employed semi-struc-
tured interviews with construction experts with at 
least five years of experience working in New Zealand, 
including during the pandemic. To account for limited 
direct recall of earlier events (the 2008 GFC and the 

Christchurch/Kaikōura earthquakes) among some par-
ticipants, interview prompts explicitly elicited organiza-
tional memory (e.g., inherited procedures, records, and 
policies), and evidence for those periods was triangulated 
with secondary sources. These interview results were 
then triangulated with the findings from the systematic 
literature review to enhance credibility and strengthen 
the validity of the research outcomes. The study’s objec-
tives guided the design of the semi-structured interviews. 
Semi-structured interviews enable researchers to explore 
a topic deeply while facilitating a conversational style that 
allows for the inclusion of clarifying questions [53]. Inter-
view questions are typically a variation of the “why” ques-
tion [54]

In qualitative studies, researchers usually work with 
smaller sample sizes to enable detailed, case-focused 
analysis, a fundamental characteristic of this research 
methodology [55]. Guidelines for determining sample 
sizes, particularly for purposive sampling, are based on 
the concept of “saturation,” where no new information 
or themes emerge in the data. Data saturation occurs 
within the first twelve interviews, with basic elements 
for meta-themes emerging as early as six interviews 
[56]. “Saturation means that no additional data are being 
found whereby the sociologist can develop properties 
of the category. As he sees similar instances repeatedly, 
the researcher becomes empirically confident that a cat-
egory is saturated” [57]. Galvin and Tywoniak [58] sug-
gested that interviewing 12 to 15 participants is typically 
sufficient to reach data saturation. Data saturation was 
confirmed by interview 12, in line with established quali-
tative research guidelines [56, 59].

Table 1.  Stepwise approach for systematic thematic analysis.
Step Description Illustrative Example from Data Output
1. Transcript 
creation and data 
familiarisation

Audio/video recordings were transcribed 
and repeatedly read to gain a compre-
hensive understanding of participant 
experiences.

“We couldn’t get materials for weeks because everything was 
stuck at the ports.”

Clean, reviewed 
transcripts 
and initial 
impressions.

2. Keyword 
identification

Significant words and phrases reflecting 
key ideas or recurring issues were identi-
fied across transcripts.

From excerpt: keywords identified included “import delays,” “sup-
ply bottlenecks,” “project slowdowns,” “cash-flow pressure.”

Preliminary list 
of recurring 
keywords.

3. Code selection Keywords and meaningful data segments 
were systematically coded using NVivo 12 
to capture patterns and relationships.

Keywords above were coded under “global supply dependency,” 
“operational disruption,” “financial strain.”

Set of organ-
ised initial 
codes.

4. Theme 
development

Related codes were grouped into broader 
categories to form potential themes repre-
senting core ideas.

Codes such as “import delays,” “cost escalation,” and “material 
shortages” were grouped into the category “Supply-related con-
straints,” later developed into the theme Supply Chain Fragility.

Draft set of can-
didate themes.

5. Conceptualisation Keywords, codes, and themes were inter-
preted collectively to reveal conceptual 
linkages and underlying meanings.

Linking “import delays” (supply chain) with “cash-flow pres-
sure” (financial strain) highlighted systemic interdependencies, 
informing the conceptual grouping of Financial Challenges, 
Supply Chain Fragility, and Labour & Resource Constraints.

Thematic map 
and refined 
conceptual 
categories.

6. Conceptual model 
development

Final themes were synthesised into a 
conceptual model

Themes such as Financial Challenges, Contractual Rigidity, 
Labour and Resource Constraints, Supply Chain Fragility, and 
Strategic Responses and Adaptation were distilled into the final 
model.

Final concep-
tual framework 
grounded in 
data.
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Interviewees were purposively chosen from different 
areas of the construction industry using the “snowball 
sampling method.” Snowball sampling is a non-proba-
bility sampling method in which current study partici-
pants refer future subjects from their network, such as 
colleagues, friends, or acquaintances. The researchers 
select available respondents who meet the study’s criteria 
and then ask for referrals to other individuals who fit the 
requirements. The sample size expands gradually as more 
referrals are added, resembling a snowball rolling and 
growing in size [60]. Initial respondents were from dif-
ferent-sized construction organizations and were found 
through professional networks, including LinkedIn. Six-
teen construction experts were interviewed in 2022, each 
interview lasting 40 to 60 minutes.

The interviews were conducted via Microsoft Teams. 
The participants provided both written and oral con-
sent before the interview. The discussions started with 
the respondents providing their background and work 
experience, then focusing on the pandemic’s impact on 
the construction industry and their coping mechanisms. 
Table 2 presents the interviewee profiles, including their 
professional roles and experience within New Zealand’s 
construction sector.

All interviews were audio-recorded, transcribed using 
transcription software, and manually verified before 
import to NVivo. NVivo 12.0 supported coding and data 
management. Data were iteratively grouped into codes, 
sub-themes, and themes to facilitate interpretation 
and the development of comprehensive findings [53]. 
The coding process demands careful attention from the 
researcher, which could lead to potential coding errors. 
To mitigate such inaccuracies, coding was performed 
twice independently by the researcher over a two-week 
interval and cross-checked to ensure consistency. NVivo 

software assisted in reducing the likelihood of coding 
inconsistencies [61]. Each interview was read several 
times to extract the fundamental principles. The final 
codebook and audit trail were maintained to document 
coding decisions and ensure dependability. One of the 
emerging themes was the impacts of COVID-19 on con-
struction businesses. The researcher combined related 
codes into higher-order categories and removed those 
that were infrequent or misaligned with the research 
scope, resulting in a set of higher-order themes used to 
structure the findings.

By integrating a systematic literature review with 
semi-structured interviews, the study’s methodology 
offers a robust framework for analyzing the effects of 
COVID-19, the global financial crisis, and earthquakes 
on construction businesses. The literature review estab-
lishes a theoretical and empirical foundation, while the 
semi-structured interviews offer expert-driven, con-
text-specific insights. Together, they enable a compara-
tive understanding of how New Zealand construction 
businesses have adapted and responded to various cri-
ses. These methods also informed the development of 
a cross-crisis resilience framework that links empirical 
themes with systems-based theory.

Findings
To enhance clarity and coherence, the findings are orga-
nized into five themes, each linked to the research ques-
tions. Themes 1–4 (Financial Challenges, Contractual 
Rigidity, Labour and Resource Constraints, and Supply 
Chain Fragility) collectively address Research Question 
1 by demonstrating how construction businesses experi-
enced and absorbed financial, contractual, workforce, and 
supply-chain pressures across the Global Financial Crisis, 
major earthquakes, and COVID-19. Theme 5 (Strategic 
Responses and Adaptation) primarily addresses Research 
Question 2 by identifying the adaptive strategies, innova-
tions, and systemic gaps that reveal the lessons needed to 
strengthen sectoral resilience.

Theme 1: financial challenges
Across all three crises, the global financial crisis, earth-
quakes, and COVID-19 construction businesses in New 
Zealand experienced significant financial strain, though 
the nature and timing of these challenges varied. These 
financial stressors manifested through reduced revenue, 
disrupted cash flow, tightened credit access, and rising 
operating costs. Taken together, these pressures show 
that financial fragility is not an episodic problem but 
a structural vulnerability with direct consequences for 
continuity of operations, ability to retain staff, and abil-
ity to meet contractual obligations. In Business Continu-
ity Management (BCM) terms, financial fragility directly 
threatened firms’ capacity to sustain essential functions 

Table 2.  The profile of interviewees.
Expert Current role Experience (years)
R1 Project manager 15

R2 Project manager 11

R3 Project manager 19

R4 Quantity surveyor 19

R5 Planner 17

R6 Quantity surveyor 11

R7 General manager 35

R8 Site engineer 7

R9 Operation manager 30

R10 Planner 12

R11 Operation manager 15

R12 Site engineer 6

R13 Quantity surveyor 7

R14 General manager 22

R15 General manager 32

R16 General manager 25
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under disruption, especially cash flow – dependent activ-
ities such as wage payments, supplier commitments, and 
site security [43].

Global financial crisis
The global financial crisis created a liquidity squeeze, 
as banks reduced lending to the construction sector in 
favor of low-risk bonds, limiting working capital and 
halting planned projects [62]. Construction activity con-
tracted sharply between 2008 and 2010, with demand-
side shocks creating a lagged but lasting downturn in 
revenues [63]. This erosion of profitability forced firms 
to reduce overheads, delay hiring, or exit the market 
entirely. Small-to-medium enterprises were particularly 
vulnerable, lacking the institutional links to secure state-
funded work, highlighting an unequal distribution of 
resilience buffers across firm sizes. At the organizational 
level, firms’ survival depended on their liquidity disci-
pline; at the sector level, the shock revealed how heavily 
the entire construction market relied on ongoing private 
investment flow [64].

From a theoretical lens, these effects reflect a break-
down in financial buffering capacity [37], limited insti-
tutional learning from past economic downturns [65] 
and illustrate weak BCM preparedness as firms gener-
ally did not maintain pre-defined continuity plans for 
situations where projects stall but fixed costs remain. In 
other words, financial continuity was treated as a project-
by-project assumption rather than a managed strategic 
function.

Earthquakes (Christchurch and Kaikoura)
In Christchurch, the destruction of buildings and office 
space led to temporary closures, relocations, and sig-
nificant productivity losses [66]. While the demand for 
reconstruction services surged, access to these projects 
was not evenly distributed. Many local firms lacked the 
scale or pre-approval to participate in major government 
rebuild contracts, resulting in missed revenue oppor-
tunities [67]. Financial resilience here depended less 
on liquidity and more on market access. That dynamic 
pushed vulnerability upward from the individual project 
level (paused or canceled projects) to the organizational 
level (ability to qualify for rebuild work), and then to the 
industry level (concentration of recovery funds among 
larger actors). The Kaikoura earthquake led to increased 
logistics and transportation costs, especially due to dam-
age on State Highway 1 and rail networks, forcing busi-
nesses to reroute deliveries and absorb inflated freight 
expenses [26]. These stressors expose a disconnect 
between recovery financing and business accessibility, 
reinforcing the need for adaptive funding frameworks 
and inclusive procurement strategies [68].

COVID-19 pandemic
The financial shock of COVID-19 was immediate, wide-
spread, and multi-dimensional. Businesses suffered 
simultaneous revenue loss and cost escalation. Lock-
downs forced site closures, halting income while fixed 
costs, such as rent, wages, and security persisted (R1, 
R14). Interviewees reported delayed payments from cli-
ents and increasing uncertainty in cash flow manage-
ment: “Cash flow was a huge stress. We had no idea how 
long we could hold out” (R1). “Shutting down with no 
income affects a lot of people subcontractors, families, 
the whole chain” (R3). Rising health compliance costs 
including PPE, sanitation, and physical distancing added 
new overhead burdens: “These unanticipated expenses 
further reduced already thin margins, disproportion-
ately affecting smaller firms” (R8, R12). In parallel, tender 
prices became misaligned with real procurement costs 
due to post-award material inflation. “The tender pric-
ing and procurement pricing were not the same” (R4), 
referring to pandemic-driven supply cost surges. Ris-
ing interest rates in 2021–2022 also dampened investor 
appetite: “The interest rates killed a few deals. Developers 
just pulled out” (R11). Here, continuity risk and financial 
risk moved the problem from isolated project underper-
formance to organization-wide solvency risk. Cascad-
ing client withdrawals and financing hesitation indicate 
that financial instability had industry level effects on the 
investment climate of the entire sector, not only on single 
firms.

These experiences align with Resilience Engineering’s 
principle of insufficient redundancy, as most businesses 
lacked financial buffers. The pandemic also revealed 
a failure in institutional memory, repeating lessons 
unheeded from the global financial crisis such as the 
need for flexible cost provisions and cash flow protec-
tions. Financial stress consistently emerged as the most 
immediate and compounding vulnerability across all cri-
ses. Yet, despite repeated exposure, the construction sec-
tor’s financial resilience remained underdeveloped, with 
limited institutional reform following each disruption. 
This persistence suggests that financial fragility is pri-
marily an industry-level vulnerability that then cascades 
downward to compromise organizational stability and, 
ultimately, project delivery.

Theme 2: contractual rigidity
Contractual rigidity was a persistent vulnerability across 
all three crises, undermining the sector’s adaptive capac-
ity and generating financial and legal disputes. Fixed-
scope contracts, ambiguous force majeure clauses, and 
limited flexibility to accommodate unexpected disrup-
tions consistently exposed businesses to risk.
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Global financial crisis
Contractors were pressured to deliver full contractual 
obligations despite shrinking budgets and tighter finan-
cial conditions [69]. The absence of adaptive pricing 
clauses or escalation mechanisms prevented equitable 
cost-sharing between clients and contractors, especially 
as input prices fluctuated or project schedules shifted 
[70]. This created an enforced transfer of crisis risk 
from clients to contractors, rather than a shared adjust-
ment approach, meaning the contract functioned less as 
a coordination tool and more as a rigidity mechanism. 
Under Institutional Learning theory, the fact that these 
rigid arrangements persisted after the financial crisis 
shows that the sector did not treat risk allocation reform 
as a resilience priority.

Earthquakes (Christchurch and Kaikoura)
Many reinstatement policies were under-insured or 
ambiguously worded, leading to prolonged negotiations 
between insurers, property owners, and contractors [71]. 
Contractual ambiguity further slowed rebuilding efforts, 
compounding financial pressures on affected firms [72]. 
Additionally, rapid regulatory changes following the 
earthquakes required urgent design modifications, yet 
many contracts failed to specify how design compliance 
changes would be handled mid-project [24]. These gaps 
illustrate the incompatibility of rigid contract structures 
with the dynamic and uncertain conditions of disas-
ter recovery, underscoring the importance of adaptive 
clauses for regulatory and design flexibility. At proj-
ect level, this meant delayed scopes, stand-down time, 
and unrecoverable labor cost. At organizational level, it 
meant cash flow stress due to delayed approval and varia-
tion settlement. At sector level, it meant slower rebuild 
timelines, because disputes over scope interpretation and 
liability became a systemic bottleneck.

COVID-19 pandemic
COVID-19 exposed a severe deficiency in contrac-
tual preparedness for systemic, nonphysical disrup-
tions. Unlike earthquakes, pandemic risks were largely 
unaddressed in standard construction contracts. Force 
majeure clauses often excluded pandemics or were 
vaguely worded, leading to disputes over time extensions, 
liquidated damages, and termination rights (R9, R14). 
Interviewees described widespread confusion: “The con-
tract said nothing about this type of event; everyone had 
a different interpretation” (R2). “It was hard to tell who 
was responsible for delays: the client? the contractor? 
the government?” (R10). Clients sometimes insisted that 
construction shutdowns were government-imposed, not 
client-driven, and therefore outside contractual allow-
ances for delay claims, further escalating disputes (R12). 
This contractual ambiguity translated into ambiguity in 

continuity strategy, because firms could not confidently 
plan staged shutdown, phased restart, or workforce 
retention strategies without clarity on entitlement to 
time/cost relief.

The pandemic thus revealed contractual blind spots 
that failed to anticipate systemic health risks or gov-
ernment-mandated work stoppages. These weaknesses 
amplified legal uncertainty and strained relationships 
between clients, contractors, and subcontractors. Despite 
exposure to multiple crises, contract frameworks were 
repeatedly left unrevised, demonstrating a lack of insti-
tutional learning and reinforcing rigidity as a structural 
weakness. This repeated breakdown in contractual resil-
ience positions risk allocation as a sector-level gov-
ernance issue rather than an individual commercial 
preference, because these clauses determine who can 
survive a crisis.

Theme 3: labour and resource constraints
Across all crises, labor availability and resource access 
emerged as critical vulnerabilities that directly impacted 
project delivery, workforce continuity, and long-term 
sector resilience. Labor market rigidities and resource 
scarcities interacted with broader financial and opera-
tional pressures, compounding systemic fragility.

Global financial crisis
Mass layoffs depleted the construction workforce, with 
many skilled workers permanently exiting the sector 
[17]. Firms shifted toward short-term, flexible contracts, 
reducing permanent staffing levels to limit overhead risk, 
but at the cost of workforce continuity and skills reten-
tion [73]. This response protected short-term liquidity 
but damaged long-term adaptive capacity by weaken-
ing firms’ ability to scale back up rapidly when demand 
returned. In continuity terms, organizations preserved 
financial survival at the expense of future capability 
continuity. The crisis also interrupted apprenticeship 
pipelines, constraining long-term skills replenishment. 
Disruptions to vocational training and certification 
programs weakened human capital development, with 
effects lasting well beyond the initial financial shock. The 
shock was not only project-level (cannot staff this job 
today) but organizational-level (the national talent pipe-
line was structurally narrowed), which reappeared as a 
constraint in later crises. From a theoretical lens, these 
workforce contractions reflect a reduction in organiza-
tional adaptive capacity [38] and erosion of human capi-
tal reserves critical for recovery [37, 74].

Earthquakes (Christchurch and Kaikoura)
Widespread displacement of residents and damage to 
housing and commercial facilities limited workforce 
mobility and availability [66]. The surge in reconstruction 



Page 10 of 21Mirhosseini et al. Journal of Infrastructure Preservation and Resilience             (2026) 7:7 

demand triggered wage inflation, further stretching proj-
ect budgets and timelines [75]. Kaikoura faced similar 
challenges, albeit on a smaller scale. The redirection of 
labor from other regions like Auckland disrupted both 
local projects and national resource allocation [76]. At 
the national level, no coordinated workforce strategy was 
developed to balance urgent reconstruction needs with 
regional stability, leaving the sector reliant on ad hoc 
reallocations [72].

COVID-19 pandemic
COVID-19 introduced both health-related and policy-
induced workforce disruptions, compounding preexisting 
fragilities. Border closures cut off the supply of migrant 
labor a key source of skilled and semi-skilled workers for 
New Zealand’s construction sector. Interviewees consis-
tently highlighted severe shortages: “When the borders 
closed, we couldn’t bring in the specialists we needed 
for key projects” (R7). “We were already short before 
COVID, this just pushed us over the edge” (R3). Health 
protocols transformed previously routine tasks into com-
plex, time-intensive operations, reducing site efficiency 
by up to 30–40% in some cases (R8, R12). Labor absen-
teeism due to illness or caregiving responsibilities fur-
ther compounded delays. Even workers who remained 
employed were often unavailable, forcing frequent 
rescheduling and reallocation of teams (R15). This shows 
a direct clash between keeping the project running day to 
day and keeping the workforce available and safe. Firms 
were forced to choose between compliance with health 
protocols and productivity targets, revealing that labor 
continuity under a public health crisis is a cross-pressure 
between safety governance and delivery governance.

These constraints reflect the vulnerability of lean labor 
models, where firms lacked workforce redundancy to 
absorb operational shocks. Labor fragility became a cas-
cading vulnerability that amplified financial and sched-
uling risks across the supply chain [32, 37]. In resilience 
terms, workforce shortages functioned both as an imme-
diate bottleneck and as a systemic weakness that under-
mined recovery trajectories. Across crises, the sector 
consistently lacked institutional mechanisms to retain, 
retrain, or scale its workforce dynamically, reflecting 
weak human capital resilience and adaptive capacity 
[38, 74]. This means labor fragility is not just an organi-
zational issue; it is a sector-level strategic vulnerability 
that continuously reappears in different crisis types and 
directly limits the feasibility of BCM at project level.

Theme 4: supply chain fragility
Supply chain disruptions represented one of the most 
persistent and system-wide vulnerabilities across the 
examined crises, though the depth and complexity of 
these disruptions intensified over time. Construction 

supply chains in New Zealand remain highly exposed due 
to geographic isolation, import dependency, and limited 
domestic manufacturing capacity. This creates a structur-
ally tight coupling between global logistics performance 
and local project delivery, meaning that continuity of site 
operations is often dependent on global actors outside 
any single firm’s control.

Global financial crisis
Falling construction activity led to reduced orders for 
materials, forcing suppliers to scale back operations or 
exit the market [77]. Many local suppliers faced finan-
cial strain from delayed payments, credit tightening, 
and declining order volumes, which destabilized sup-
plier networks [63]. Contractors who had relied heav-
ily on lean inventory systems were left vulnerable when 
financial institutions imposed tighter lending restrictions 
on supplier credit lines [78]. Though the global financial 
crisis did not involve physical disruptions, it exposed 
the sector’s over-reliance on external financial stability 
to maintain procurement continuity, reflecting a failure 
to develop redundant supplier capacity, a core feature of 
supply chain resilience [37]. This illustrates how financial 
shocks alone can destabilize supply chains in the absence 
of built-in redundancy or diversification.

Earthquakes (Christchurch and Kaikoura)
In contrast to the global financial crisis, the earthquakes 
produced highly localized but severe physical disrup-
tions to supply chains. Road closures, port damage, and 
utility failures directly impaired material delivery and 
distribution [79]. Following the Kaikoura earthquake, 
the main coastal highway (State Highway 1) and trunk 
rail lines were severely damaged, forcing firms to adopt 
longer, costlier transport routes (Market [26]. These dis-
ruptions triggered cascading delays. Any delay in critical 
material arrival, particularly heavy equipment and struc-
tural components forced rescheduling of labor, subcon-
tractors, and site preparation activities, amplifying time 
and cost overruns [67]. The sudden surge in regional 
demand for reconstruction materials created temporary 
bidding wars, exacerbating procurement instability [66]. 
The earthquakes revealed high network centrality and 
limited redundancy within regional supply chains, con-
sistent with Systems Thinking’s concept of tight coupling 
and cascade vulnerability [80]. At the project level, sites 
went idle waiting for components; at the organizational 
level, cost to deliver escalated sharply; at the industry 
level, physical transport infrastructure itself became the 
bottleneck.

COVID-19 pandemic
COVID-19 introduced the most complex and globalized 
supply chain disruptions encountered by the construction 
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sector. Border closures, factory shutdowns, port conges-
tion, and freight capacity shortages converged to create 
chronic procurement instability [30].

Interviewees described acute challenges: “Shipping 
costs went up 140%. The freight prices were unbeliev-
able” (R10). “Copper prices jumped 12% almost over-
night” (R2). Contractors struggled to maintain budget 
integrity when upstream pricing shifts outpaced project 
cash flow and tender allowances (R4, R9). Procurement 
bottlenecks were compounded by container shortages, 
port backlogs, and regulatory delays. Even when materi-
als were ordered, it became increasingly uncertain when 
and if they would arrive on-site (R5, R12). The pan-
demic amplified the Bullwhip Effect [81], where minor 
upstream disruptions (e.g., Chinese factory closures) led 
to amplified downstream volatility in pricing, schedul-
ing, and resource allocation. These experiences demon-
strate the consequences of hyper-lean, globally integrated 
procurement models lacking geographical and supplier 
diversification, consistent with Resilience Engineering’s 
call for buffer capacity and redundancy in system design 
[37]. This exposed a fundamental limitation in BCM as 
most firms could not meaningfully plan around missing 
materials because alternative sources either did not exist 
domestically or were already captured by competitors.

Supply chain fragility repeatedly emerged as a vulner-
ability multiplier across crises. Despite prior exposures, 
the sector consistently failed to institutionalize supplier 
diversification, domestic manufacturing investment, or 
collaborative resource-sharing agreements that could 
buffer future shocks. This persistent failure underscores 
a breakdown in institutional learning and an overreliance 
on reactive procurement models [37, 65, 82]. Critically, 
supply chain fragility operates primarily at the industry/
system level, but it directly determines project-level con-
tinuity. This positions supply chain resilience as a shared 
strategic function that exceeds the control of individual 
firms and therefore requires coordinated governance, not 
just individual contractor mitigation.

Theme 5: strategic responses and adaptation
While each crisis exposed vulnerabilities, they also 
prompted varying degrees of adaptive behavior by con-
struction businesses. These firm-level strategies reflected 
both short-term survival mechanisms and isolated inno-
vations but often failed to translate into sector-wide 
institutional learning. Many organizations improvised 
continuity strategies under stress, but these strategies 
were rarely formalized, standardized, or scaled beyond 
the originating firm. As a result, continuity capability 
stayed local and temporary rather than becoming embed-
ded at industry level.

Global financial crisis
Many businesses downsized operations, deferred expan-
sion plans, and pivoted toward smaller, short-term 
projects to preserve liquidity [73]. Firms with diversi-
fied private and public sector portfolios navigated the 
downturn more effectively, leveraging repeat business 
and long-term partnerships [63]. Large contractors with 
stronger political and institutional ties secured public 
work, while SMEs struggled to compete [23]. Analysis 
showed clear size-based differences in financial resilience 
and only large firms had fully recovered their liquid-
ity structure measures to pre-2010 levels by 2022 [83]. 
Adaptations largely reflected reactive resilience rather 
than systemic transformation, demonstrating limited 
institutional learning or structural change in business 
continuity planning [65]. These adaptations were there-
fore protective at the organizational level but did not 
address the systemic asymmetry in bargaining power 
and market access between large firms and SMEs. In 
other words, resilience capacity was unevenly distributed 
across stakeholders.

Earthquakes (Christchurch and Kaikoura)
Businesses expanded partnerships, shared resources, 
and engaged in collaborative joint ventures to access 
rebuild projects [24]. Firms adopted Building Informa-
tion Modelling (BIM), streamlined procurement systems, 
and invested in logistical coordination to handle com-
plex rebuild schedules [68]. These collaborative sourc-
ing models helped stabilize procurement and improve 
delivery certainty during reconstruction peaks [75]. 
While these adaptations demonstrated situational flex-
ibility, much of the innovation remained firm-specific 
and lacked sector-wide institutional codification or pol-
icy integration to ensure future scalability [72]. This high-
lights a stakeholder coordination issue: actors that could 
coordinate such as large contractors, and government, 
did so to secure continuity for high-priority rebuild work, 
but there was no equivalent mechanism to extend those 
collaborative protections to smaller firms or lower-prior-
ity projects. As a consequence, resilience gains remained 
spatially and institutionally selective.

COVID-19 pandemic
COVID-19 generated the most diverse set of strategic 
adaptations, forcing businesses to innovate across con-
tractual, operational, and financial domains. Contractual 
Innovation: Firms increasingly adopted Early Contractor 
Involvement (ECI) to enable shared risk management and 
dynamic scheduling: “ECI allowed us to resolve issues 
early, without waiting for disputes” (R9). ECI facilitated 
proactive client-contractor collaboration during uncer-
tain procurement and labor market conditions [84,85].
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Financial Management: Larger firms diversified proj-
ect portfolios, prioritized high-revenue jobs, and rene-
gotiated client payment schedules to stabilize cash flow: 
“We focused on projects where margins could absorb the 
additional costs” (R7). Emergency credit lines and wage 
subsidy programs also buffered short-term liquidity [86]. 
Digital Transformation: Firms accelerated adoption of 
remote working platforms, digital design processes, and 
online procurement tracking systems. Virtual inspec-
tions, remote collaboration, and online approvals became 
operational norms during lockdowns [33]. Local Sup-
ply Resilience: Some businesses expanded local supplier 
relationships to reduce global dependency: “We tried to 
source as much as possible domestically to avoid ship-
ping delays” (R5). These strategies directly align with 
BCM principles of continuity of core functions, com-
munication, staged recovery planning, and local redun-
dancy. However, interview data suggest these responses 
were improvised rather than the result of preexisting 
continuity plans. This implies that BCM in the New 
Zealand construction sector is emergent, tactical, and 
organization-specific rather than institutionalized across 
the sector. Despite these innovations, many adaptations 
remained ad hoc, firm-specific, and poorly institutional-
ized at sector or policy level, echoing earlier crises’ fail-
ures to embed learning systemically [65].

Across all crises, firms demonstrated localized learning 
and situational flexibility. However, sector-wide institu-
tional learning remained weak, with minimal translation 
of firm-level innovations into standardized resilience 
frameworks or national policy integration. This shows 
that resilience is currently actor-dependent: businesses 
with internal strategic capacity, stronger bargaining posi-
tion, or better stakeholder leverage were able to maintain 
a degree of continuity, while others were left exposed. 
Stakeholders’ terms all experienced the crisis differently 
and those structural asymmetries shaped who absorbed 
the majority of risk.

Table 3 presents an analytical synthesis of recurring 
vulnerabilities across the Global Financial Crisis, major 
earthquakes, and the COVID-19 pandemic. It condenses 
five systemic themes (financial fragility, contractual rigid-
ity, labor shortages, supply-chain fragility, and adaptive 
responses) showing how each operates across project, 
organizational, and industry levels. The table integrates 
key theoretical perspectives, including Resilience Engi-
neering, Business Continuity Management, Human Cap-
ital Theory, Adaptive Capacity, and Systems Thinking, 
to explain the persistence of these weaknesses. Overall, 
the analysis indicates that most failures originate at the 
industry or system level and cascade downward, while 
learning and reform remain limited. Although firms 
demonstrated short-term adaptability, resilience in New 

Table 3  Analytical synthesis of cross-crisis vulnerabilities, theoretical interpretation, and levels of Impact in New Zealand’s 
construction sector.
Theme Key Cross-Crisis Pattern Dominant 

Level of Impact
Theoretical Interpretation Evidence of 

Learning/Reform
Financial Fragility Recurrent cash-flow crises:

GFC (credit squeeze), Earthquakes 
(uneven access to rebuild funding), 
COVID-19 (revenue loss + rising 
compliance costs). SMEs most 
exposed.

Industry → 
Organisation → 
Project

Resilience Engineering – lack 
of redundancy and buf-
fers [37]. BCM – absence of 
predefined continuity finance 
[43].

No sector-wide liquid-
ity or contingency 
fund after any crisis; 
reliance on short-term 
government aid or 
overdrafts.

Contractual Rigidity Fixed-price and inflexible risk-allo-
cation structures persisted across 
crises; disputes delayed recovery.

Project ↔ 
Organisation 
(cascades to 
industry)

Institutional Learning – repeat-
ed failure to adapt contract 
standards [65]. Systems Think-
ing – rigid nodes blocking 
adaptation [80].

Minor uptake of ECI 
during COVID-19, but 
no formal reform of 
NZS 3910; lessons 
remain ad hoc.

Labour Fragility Workforce volatility recurring:
layoffs (GFC), displacement (Earth-
quakes), border closures + illness 
(COVID-19).

Industry → 
Organisation → 
Project

Human Capital Theory – ero-
sion of skill investment [74]. 
Adaptive Capacity – weak re-
deployment & retraining [38].

Still no national labour-
surge or protected ap-
prenticeship pipeline; 
workforce continuity 
unmanaged.

Supply-Chain Fragility Increasing exposure:
financial (GFC), physical (Earth-
quakes), global logistics (COVID-
19). Price and schedule volatility 
amplified each time.

Industry-level Systems Thinking & Bullwhip 
Effect – tight coupling and 
ripple amplification [81]. Resil-
ience Engineering – missing 
redundancy.

No embedded diver-
sification or shared 
stockpiles; depen-
dence on imports 
persists.

Strategic Adaptation/Learning Firms improvised locally, digital 
tools, ECI, joint ventures,
but sector lacked mechanisms to 
codify lessons.

Organisation → 
Industry

Institutional Learning & BCM 
– absence of formal feedback 
loops and preparedness 
systems.

No central resilience 
platform or mandated 
post-crisis audits; learn-
ing remains experien-
tial not institutional.
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Zealand’s construction sector remains largely reactive 
and under-institutionalized.

Discussion
This study provides a cross-crisis comparative analysis of 
how New Zealand construction businesses experienced 
and adapted to the Global Financial Crisis, the Christ-
church and Kaikoura earthquakes, and the COVID-19 
pandemic. While these crises varied in origin, timing, 
and nature, they repeatedly exposed deeply rooted sys-
temic vulnerabilities within the sector. Earthquakes gen-
erated sharp but regionally concentrated disruptions 
affecting local labor pools, material availability, and proj-
ect continuity in specific zones. In contrast, the GFC and 
COVID-19 imposed system-wide shocks that cascaded 
across the entire New Zealand construction sector. Rec-
ognizing these scale differences is essential for interpret-
ing variations in adaptive capacity, resilience pathways, 
and the transferability of lessons learned across crises. 
The recurrence of financial fragility, contractual rigidity, 
labor instability, and supply chain disruptions reveals not 
isolated weaknesses, but embedded structural patterns 
that have persisted across multiple disruptions. Business 
Continuity Management (BCM) is defined as the holis-
tic process by which organizations build resilience and 
ensure that critical functions continue during and after 
a disruption [43]. These findings contribute to resilience 
scholarship by demonstrating the persistent failure to 
convert crisis experience into systemic learning, institu-
tional memory, and structural reform. The repetition of 
these failure points suggests that resilience in the sector 
remains predominantly reactive, concentrated at the firm 
level, rather than being systematically embedded across 
the industry through policy, governance, or sector-wide 
standards. BCM provides an interpretive bridge between 
project level impacts, organizational adaptive capac-
ity, and industry resilience [87]. Within this framing, the 
New Zealand construction sector’s vulnerabilities can be 
understood as repeated failures to operationalize BCM 
principles beyond the firm level.

Financial fragility: systematic failure of buffering capacity
Financial vulnerability emerged as the most immediate 
and consistent failure mode across all crises. The global 
financial crisis disrupted credit access, drying up liquidity 
and investment pipelines [23, 62]. SMEs struggled to sur-
vive, as many operated with limited liquidity buffers and 
minimal capacity to absorb prolonged revenue shocks 
[63]. In BCM terms, this demonstrates a breakdown of 
redundancy and preparedness, the absence of reserve 
capital and predefined financial contingency procedures 
for sustaining essential functions. The Reserve Bank’s 
liquidity support buffered banks, but these measures 

provided delayed and indirect relief for construction 
businesses [88].

After the Christchurch and Kaikoura earthquakes, 
businesses faced further financial strain from damaged 
physical assets, relocations, reduced commercial activ-
ity, and increased logistics costs [66]. Delayed insurance 
settlements and under-insured commercial properties 
prolonged these financial pressures [71]. However, no 
systemic financial stabilization mechanisms were intro-
duced to insulate firms from the financial aftershocks of 
disaster recovery processes.

COVID-19 produced the sharpest and most wide-
spread financial disruptions. Site closures eliminated 
income streams while fixed costs such as rent, wages, and 
site security continued (R1, R3, R14). Simultaneously, 
compliance costs from new safety protocols (R8, R12), 
tender-pricing mismatches due to volatile material costs 
(R4), and delayed client payments destabilized firm cash 
flows: “Cash flow was a huge stress; we had no idea how 
long we could hold out” (R1). From a Resilience Engineer-
ing perspective these recurring financial crises reflect 
a persistent absence of sector-wide buffering capacity. 
Across all events, businesses lacked both firm-level finan-
cial redundancy and sector-level safety nets capable of 
stabilizing liquidity across extended disruptions.

Despite repeated financial shocks, no institutional-
ized sector-wide mechanisms for liquidity support, SME 
stabilization, or public-private financial buffers were 
introduced to embed resilience beyond individual firm 
improvisation. This pattern shows that financial con-
tinuity risk operates at multiple levels: directly at the 
organizational level (cash flow and solvency), indirectly 
at the industry level (credit tightening and investment 
withdrawal), and structurally at the industry level (pol-
icy response and liquidity support). The disruption thus 
acted simultaneously as a direct shock to projects and an 
indirect destabilizer of institutional confidence.

Contractual rigidity: repeated failures in risk allocation
Contract rigidity was a recurring vulnerability that pre-
vented contractual frameworks from adapting under 
crisis-induced uncertainty. During the global financial 
crisis, contractors were often required to deliver full proj-
ect scope despite shrinking budgets, with no adjustment 
mechanisms to renegotiate terms under deteriorating 
market conditions [69]. Fixed-price contracts exposed 
firms to rising costs while owners transferred risks down-
stream [70]. From a BCM standpoint, inflexible contracts 
limited the ability to implement continuity actions such 
as suspending non-critical work or re-sequencing tasks 
without breaching obligations. This reveals that legal 
structures and BCM are interdependent: continuity 
cannot be executed when contractual design prohibits 
adaptation.
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Following both earthquakes, insurance-related disputes 
dominated post-crisis negotiations, delaying rebuilds 
as ambiguities in reinstatement policies were contested 
[71]. Contractual terms did not accommodate the com-
plexities of physical destruction, ongoing inspections, 
or scope variability that emerged during reconstruc-
tion [72]. COVID-19 fully exposed the sector’s lack of 
contractual preparedness for nonphysical, systemic dis-
ruptions: “The contract said nothing about this type 
of event; everyone had a different interpretation” (R2). 
Force majeure clauses often excluded pandemics, leav-
ing parties uncertain about entitlement to time exten-
sions, liquidated damages, or cost relief (R10, R14). While 
some firms experimented with Early Contractor Involve-
ment (ECI) to introduce flexibility into delivery systems 
[84]& R9, these were isolated innovations not embedded 
sector-wide.

From an Institutional Learning perspective [65], this 
represents repeated failure to institutionalize prior crisis 
experiences into adaptive contractual norms. Contract 
design remained rigid and reactive across all crises, con-
tinuously exposing businesses to unmanaged financial, 
operational, and legal risks. This pattern reflects brittle 
contractual systems that act as failure points rather than 
resilience enablers.

Labor fragility: long-term erosion of adaptive capacity
Labor constraints emerged across crises as both imme-
diate bottlenecks and long-term systemic failures. The 
global financial crisis caused widespread workforce 
reductions, with skilled workers permanently exiting 
the sector as projects were suspended or canceled [17]. 
Apprenticeship pipelines were disrupted, weakening 
future skills replenishment [73]. From a BCM lens, labor 
resilience depends on continuity of critical functions 
such as staffing, training, and redeployment [89]. None 
of these were formally embedded within New Zealand’s 
construction sector: workforce continuity was managed 
ad hoc at firm level, with no national surge capacity or 
cross-sector mobilization strategy.

The earthquakes created regionally concentrated 
demand surges that overwhelmed local labor capac-
ity, forcing costly relocations of staff and inflating wages 
[66,76]. COVID-19 fully exposed the sector’s reliance on 
migrant labor. “When borders closed, we couldn’t bring 
in the specialists we needed for key projects” (R7). Social 
distancing protocols reduced on-site productivity by 
30–40%, while absenteeism due to illness and caregiving 
obligations created frequent disruptions (R8, R15).

From an Adaptive Capacity and Human Capital The-
ory lens, these disruptions demonstrate the sector’s 
fragile labor system architecture: highly lean, inflex-
ible, and lacking redundancy. Despite repeated crises, no 
national workforce surge capacity, retraining platform, 

or cross-sector labor mobilization framework was devel-
oped. This absence perpetuates structural labor fragility, 
undermining long-term resilience. At the project level, 
absenteeism and protocol delays directly reduced pro-
ductivity; at the organizational level, firms struggled with 
retention and upskilling; and at the industry level, migra-
tion dependence created a structural vulnerability.

Supply chain fragility: bullwhip amplification and systems 
failure
Supply chains became progressively more fragile and 
globally exposed across successive crises. During the 
global financial crisis, supplier financial viability was 
threatened as demand reductions forced smaller suppli-
ers out of business [78]. SMEs struggled to sustain opera-
tions amid delayed payments and restricted credit.

The earthquakes introduced severe physical disrup-
tions to supply chain infrastructure. The Kaikoura 
earthquake severed primary transport routes, forcing 
businesses to adopt costly, inefficient alternative logistics 
solutions [26].

COVID-19 amplified these vulnerabilities globally. Port 
closures, container shortages, and manufacturing delays 
created significant material shortages, volatile prices, and 
severe scheduling uncertainty [30]. “Shipping costs went 
up 140%; copper prices jumped 12% almost overnight” 
(R10, R2). This aligns directly with the Bullwhip Effect, 
where minor upstream disturbances created extreme 
downstream volatility. From a Systems Thinking perspec-
tive [80], tight coupling across global procurement net-
works, absent buffering mechanisms, rendered the sector 
systemically brittle.

Despite multiple crises, no meaningful diversification 
of sourcing strategies, domestic manufacturing devel-
opment, or procurement consortia emerged to reduce 
systemic exposure. This repetition highlights a failure of 
institutional memory, where known vulnerabilities are 
repeatedly left unaddressed. From a BCM perspective, 
the affected BCM factors were lack of alternative sup-
pliers, absence of stockpiles, and limited coordination 
across tiers. These weaknesses meant that continuity 
was contingent on external recovery rather than internal 
adaptation.

At the project level, material shortages caused schedule 
overruns; at the organizational level, cash flow collapsed 
due to non-delivery; and at the industry level, national 
production bottlenecks hindered reconstruction and new 
development.

Adaptive responses: local improvisation without 
institutionalisation
While many firms displayed rapid flexibility through 
digital adoption, client renegotiation, supplier shifts, 
and early contractor involvement, these adaptations 
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remained isolated to individual businesses. No central-
ized mechanism existed to capture, share, or codify these 
crisis-driven practices into permanent sectoral stan-
dards or policy reform. From an Institutional Learning 
perspective, resilience was achieved at the firm level but 
failed to scale into sector-wide learning. BCM theory 
posits that continuity becomes resilient only when les-
sons are institutionalized into preparedness systems and 
recovery protocols [89]. The absence of such codification 
in New Zealand’s construction sector reflects a systemic 
learning deficit. At the project level, improvisation main-
tained short-term functionality but without documenta-
tion or replication. At the organizational level, learning 
remained experiential rather than procedural. At the 
industry level, absence of coordination mechanisms pre-
vented systemic reform.

Table 4 synthesizes the recurrent vulnerabilities 
observed across the global financial crisis, Christchurch 
Earthquake, Kaikoura Earthquake, and COVID-19 Pan-
demic in New Zealand’s construction sector. It cat-
egorizes primary impacts, financial, labor, supply chain, 
operational, and contractual challenges across crises, and 
links each domain to its underlying systemic mechanism 
using Resilience Engineering, Systems Thinking, Adap-
tive Capacity, Institutional Learning, and Bullwhip Effect 
frameworks. The synthesis highlights consistent failures 
to translate crisis experience into institutionalized resil-
ience measures, reflecting sector-wide learning deficits 
that have perpetuated fragility across multiple disrup-
tions. This table also forms the foundation for the pro-
posed cross-crisis resilience framework, which integrates 

these insights into a conceptual model for systemic 
adaptation.

Figure 2 provides an overview of how the study moves 
from its evidence base to its final conceptual contribu-
tion. At the top, it shows the three major crises exam-
ined, the Global Financial Crisis, the Christchurch and 
Kaikōura earthquakes, and the COVID-19 pandemic 
which acted as major shocks to New Zealand’s construc-
tion sector and formed the starting point of the analysis. 
The next layer presents the qualitative approach used 
to study these events, combining a systematic review of 
existing research with semi-structured interviews. These 
materials were analyzed using NVivo and thematic syn-
thesis, which helped identify five recurring vulnerabili-
ties: financial fragility, rigid contractual arrangements, 
labor and resource pressures, supply-chain weaknesses, 
and the varying degrees of strategic adaptation shown 
by firms. Each of these themes was then examined 
through several theoretical lenses, Resilience Engineer-
ing, Systems Thinking, Business Continuity Manage-
ment, Human Capital Theory, and Institutional Learning. 
This allowed the analysis to trace how the issues connect 
across project, organizational, and industry levels.

The Cross-Crisis Resilience Framework outlines five 
key pathways for strengthening resilience: improving 
financial stabilization, designing more adaptive con-
tracts, expanding workforce surge capacity, diversify-
ing supply chains, and embedding sector-wide learning 
mechanisms.

Table 4  Cross-crisis comparative analysis of systemic vulnerabilities and institutional learning failures in New Zealand’s construction 
sector.
Aspect Global Financial Crisis Christchurch 

Earthquake
Kaikoura 
Earthquake

COVID-19 Pandemic Systemic Mechanism

Primary 
Impact

Funding constraints, 
reduced demand

Physical destruction of 
buildings & infrastructure

Damage to 
key transport 
infrastructure

Revenue loss, global supply 
chain failures, rising costs

Multi-crisis exposure 
across financial, physical, 
and systemic domains

Financial 
Challenges

Credit tightening, 
reduced revenue, halted 
private investment

High reconstruction 
costs; insurance delays 
strain liquidity

Increased logistics & 
repair costs

Immediate cash flow crises, 
fixed costs continue, compli-
ance costs escalate

Absence of financial 
redundancy; lack of sys-
temic liquidity buffers

Labour and 
Resource 
Issues

Workforce layoffs, exit of 
skilled labour; disrupted 
apprenticeship pipelines

Severe labour shortages, 
wage inflation, relocation 
pressures

Labour reallocation 
from unaffected 
regions

Migrant labour shortages, 
illness-related absenteeism, pro-
ductivity losses from protocols

No national workforce 
surge capacity or train-
ing mobilisation

Supply 
Chain 
Disruptions

Supplier insolvencies 
from demand collapse

Infrastructure damage 
delays material delivery

Road & rail closures 
disrupt logistics

Global material shortages, 
shipping failures, extreme price 
volatility

Tight coupling, no 
redundancy; amplified 
Bullwhip Effect

Operational 
Challenges

Project suspensions, 
delayed timelines

Business relocations; 
multiple office moves; 
loss of site access

Disrupted logistics; 
higher freight times

Site closures; productivity loss 
from staggered shifts, PPE, 
safety measures

Lack of contingency 
planning; absence of 
systemic coordination

Contractual 
Issues

Fixed-price contracts 
inflexible to market 
shocks

Insurance disputes delay 
rebuilding

Limited contractual 
flexibility

Widespread force majeure 
gaps, contract ambiguity on 
pandemic scenarios

Repeated failure to 
reform risk allocation 
structures

Post-Crisis 
Learning

Minimal contract reform; 
weak financial reforms

No workforce mobilisa-
tion system; no supply 
diversification

No procurement alli-
ances developed

Still no systemic resilience 
frameworks after COVID-19

Institutional learning 
failure across all crises
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Recommendations
Developing sector-wide financial stabilisation mechanisms
The recurring financial fragility observed across the 
global financial crisis, the Christchurch and Kaikoura 
earthquakes, and the COVID-19 pandemic highlights the 
absence of formal financial buffers within New Zealand’s 
construction sector. Firm-level liquidity management, 
heavily reliant on continuous project-based cash flow, has 
proven insufficient to absorb systemic shocks. To address 
this, the sector requires the establishment of a dedicated 
Construction Liquidity Stabilisation Fund through a pub-
lic-private partnership model. This fund would serve as 
an immediate financial buffer during declared national 
or sectoral emergencies, offering rapid-access working 
capital particularly targeted at small and medium-sized 
enterprises, which consistently demonstrate heightened 
vulnerability due to their limited financial reserves. The 
activation of such funds should be linked to predefined 

crisis indicators, allowing timely disbursement during 
major disruptions.

In addition, large contractors should be subjected to 
strengthened regulatory guidelines requiring the main-
tenance of contingency reserves proportionate to project 
size, scope, and contractual obligations, thereby enhanc-
ing firm-level financial resilience without destabilizing 
smaller sub-contractors. Alongside these measures, com-
mercial lending institutions should be encouraged to 
develop crisis-contingent loan facilities, with automatic 
expansion of credit access triggered by government-
declared disruptions. Collectively, these financial stabi-
lization strategies would operationalize key principles of 
Resilience Engineering by introducing redundancy and 
liquidity reserves directly into the financial architecture 
of the sector.

Reforming contractual risk allocation and legal flexibility
The contractual structures underpinning construction 
projects in New Zealand have repeatedly demonstrated 
inflexibility when exposed to crisis conditions. Across 
all analyzed events, the sector’s dependence on rigid, 
fixed-price contracts exacerbated risk exposure, delayed 
conflict resolution, and undermined financial continuity. 
To address these shortcomings, it is recommended that 
New Zealand’s standard contract forms, including NZS 
3910, be comprehensively reviewed and revised. These 
revisions should explicitly incorporate expanded force 
majeure provisions, recognizing not only traditional 
physical disruptions but also systemic events such as 
pandemics, public health emergencies, regulatory shut-
downs, and global supply chain failures.

Furthermore, pricing adjustment clauses must become 
standard contractual instruments, allowing pre-defined 
cost recalibration in response to substantial market 
volatility in construction materials and logistics. This 
approach would protect both contractors and clients 
from unanticipated financial distress driven by global-
ized procurement failures, as witnessed most severely 
during COVID-19. Delay management protocols must 
also be updated to include flexible escalation frameworks 
for labor shortages, transport constraints, and regula-
tory delays emerging from future crises. Simultaneously, 
the widespread institutionalization of Early Contrac-
tor Involvement (ECI) is recommended, allowing clients 
and contractors to collaborate more flexibly on project 
design, scope, scheduling, and pricing from the early 
stages of project development.

To support these reforms, it is essential that small and 
medium-sized contractors receive enhanced contractual 
training and legal education, reducing their historical 
disadvantage in negotiating risk allocation terms with 
larger, better-resourced clients. This comprehensive con-
tractual reform directly addresses the persistent failures 

Fig. 2  Integrated cross-crisis resilience framework for New Zealand con-
struction businesses.

 



Page 17 of 21Mirhosseini et al. Journal of Infrastructure Preservation and Resilience             (2026) 7:7 

of institutional learning observed throughout the sec-
tor ensuring that lessons from past crises are embedded 
into future contract frameworks rather than repeatedly 
ignored.

Building national workforce surge capacity and long-term 
Labour resilience
Labor fragility, consistently exposed across each crisis, 
demands sector-wide reform to establish workforce surge 
capacity and reduce long-term skill shortages. New Zea-
land’s construction sector requires the development of 
a national workforce mobilization framework capable 
of rapidly reallocating human resources during regional 
or national crises. Such a framework should include a 
national labor registry, mapping the location, skills, and 
availability of workers across both construction and 
related sectors, thereby enabling government and indus-
try bodies to redeploy personnel efficiently during post-
crisis reconstruction periods.

Concurrently, apprenticeship pipelines must be 
expanded and stabilized through sustained government 
investment. Importantly, apprenticeship enrollments 
should be strategically protected during both growth 
periods and economic downturns, preventing the recur-
ring loss of skilled labor experienced following the global 
financial crisis. In addition, flexible rapid-retraining 
programmes should be developed, allowing displaced 
workers from other sectors to transition into construc-
tion roles during periods of heightened demand follow-
ing disasters. By embedding these workforce reforms, 
the sector would enhance its adaptive capacity and 
strengthen its long-term resilience to repeated labor 
shortages. Such reforms align with Human Capital The-
ory by recognizing labor as a critical resilience asset that 
requires ongoing investment and protection.

Diversifying supply chains and embedding redundancy 
into procurement systems
The extreme supply chain volatility exposed across all 
crises underscores the sector’s dangerous reliance on 
global procurement systems without sufficient redun-
dancy. Recent modeling in construction supply chains 
shows that resilience emerges from a portfolio of tactics 
including multi-sourcing, inventory buffers, and flexible 
scheduling, that jointly dampen capacity and demand 
shocks [90]. To reduce this systemic exposure, a policy 
shift toward localized manufacturing capacity is critical. 
Firms need to move away from single, world-spanning 
supply chains toward regionalized or local-for-local net-
works. Critically, reliance on multiple suppliers is no lon-
ger optional; dual sourcing is becoming the minimum 
viable standard which often involves splitting production 
capacity across multiple factories within a country and 

intentionally introducing additional buffer/flexibility into 
sourcing strategies [91].

Government-supported investment should be chan-
neled into domestic production facilities for key con-
struction materials, including timber components, steel 
fabrication, concrete products, and prefabrication sys-
tems. This would not only reduce procurement delays 
during border closures but also support regional eco-
nomic development and workforce growth. In parallel, 
procurement governance frameworks must incentivize 
collaborative procurement alliances within the sector, 
encouraging shared resource agreements, supplier part-
nerships, and the pooling of logistics infrastructure, 
particularly during crisis periods. Sector-level stockpil-
ing of essential materials may also be introduced, coor-
dinated through industry bodies, to mitigate against 
future global supply shocks. Furthermore, the develop-
ment of real-time supply chain monitoring platforms, 
supported by digital technologies such as blockchain 
and Artificial Intelligence (AI) advanced logistics track-
ing, would enable firms and regulators to identify emerg-
ing supply vulnerabilities and intervene proactively. This 
investment in digital technologies, can simultaneously 
foster innovation, strengthen stakeholder relationships, 
and lead to significant cost and operational benefits 
[92]. While innovation is essential, there is a risk that 
small and medium-sized companies struggle to acquire 
the necessary resources and capabilities for implement-
ing these advanced technologies [93] which reflect the 
need to address tight coupling and interdependence fail-
ures articulated in Systems Thinking frameworks. They 
also operationalize Resilience Engineering principles by 
embedding redundancy, buffers, and early-warning sys-
tems into procurement design.

Institutionalizing sector-wide learning and crisis memory
Perhaps most critically, the sector requires an institu-
tionalized learning architecture capable of capturing, 
evaluating, and disseminating lessons from each crisis. 
The organizational resilience in the construction sector 
is not a fixed attribute of firms but an emergent prop-
erty arising from the interaction between individual, 
team, and organizational capacities. As Mitansha and 
Potangaroa [94] demonstrate, resilient organizations are 
underpinned by empowered individuals who can adapt, 
collaborate, and act autonomously during crises, yet 
these traits only translate into system-level resilience 
when supported by enabling conditions such as strong 
leadership, continuous learning, and a shared organiza-
tional vision. The failure to translate firm-level adapta-
tions into systemic reforms has allowed vulnerabilities to 
persist across crises. It is therefore recommended that a 
dedicated Construction Resilience Learning Platform be 
established under joint industry-government leadership. 
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This body would systematically collect post-crisis data, 
evaluate both successful and failed adaptive practices, 
and integrate these lessons into ongoing policy and regu-
latory development.

Regular sector-wide resilience audits should be man-
dated, assessing contractual flexibility, financial pre-
paredness, workforce readiness, and supply chain 
vulnerability against evolving crisis typologies. More-
over, national simulation exercises and scenario planning 
initiatives should be conducted periodically, allowing 
policymakers, contractors, suppliers, and labor represen-
tatives to jointly stress-test sector-wide crisis response 
capabilities. These measures directly address the failures 
of institutional learning transforming fragmented, ad hoc 
lessons into an enduring crisis memory that strengthens 
preparedness over time.

This study reveals that repeated crises have generated 
profound social and practical implications for New Zea-
land’s construction sector, underscoring systemic vul-
nerabilities that extend beyond project-level disruption. 
Practically, the results demonstrate an urgent need for 
industry-wide reform to strengthen continuity in future 
crises. This includes mandating contract structures that 
distribute risk more equitably, fully institutionalizing 
Early Contractor Involvement (ECI) at the public pro-
curement level, actively diversifying supply chains and 
promoting domestic manufacturing, and establishing 
a national workforce-surge capacity complemented by 
sector-wide financial stabilization mechanisms to pre-
vent liquidity collapses during shocks. Socially, the find-
ings highlight how recurrent financial strain, workforce 
instability, and supply-chain volatility disproportionately 
affect the most vulnerable cohorts: small businesses, 
migrant workers, apprentices, families dependent on 
construction income, and communities relying on timely 
housing and infrastructure delivery. Labor shortages, 
mental-health pressures, and the erosion of apprentice-
ship pipelines weaken the long-term human capital base, 
consequently reducing social resilience and deepen-
ing inequalities within the workforce. The study shows 
that without embedding institutional learning; through 
formal resilience platforms, sector audits, and crisis-
memory systems; New Zealand will continue repeat-
ing predictable failures, resulting in preventable project 
delays, cost overruns, and community-level socioeco-
nomic impacts.Conclusion

This study has examined how New Zealand’s construc-
tion sector experienced, absorbed, and responded to 
three major crises: the global Financial Crisis, the Christ-
church and Kaikoura earthquakes, and the COVID-
19 pandemic. While these crises were distinct in their 
nature, scope, and triggers, they consistently revealed 
recurrent systemic vulnerabilities that transcended event-
specific circumstances. Financial fragility, contractual 

rigidity, labor shortages, and supply chain disruptions 
were repeatedly observed, despite clear opportunities to 
institutionalize learning from earlier crises. The sector’s 
resilience was repeatedly dependent on localized firm-
level adaptations rather than systemic reforms, resulting 
in a fragmented capacity to absorb successive shocks. 
This pattern underscores the persistence of reactive resil-
ience rather than the development of systemic resilience.

Drawing on Resilience Engineering, Systems Thinking, 
Institutional Learning, and Adaptive Capacity frame-
works, this study demonstrates that the primary vul-
nerability of New Zealand’s construction sector lies not 
only in operational weaknesses but in the repeated fail-
ure to embed crisis learning into permanent institutional 
structures. While many firms demonstrated impressive 
short-term flexibility such as through portfolio diversi-
fication, digital adaptation, collaborative procurement, 
or contractual innovations, these responses were rarely 
codified into formal industry standards, policies, or regu-
latory frameworks. Consequently, the sector remains at 
risk of repeating known failure patterns when exposed to 
future systemic disruptions. The absence of institutional-
ized feedback loops ensures that lessons from past crises 
remain fragmented and inconsistently applied.

The research makes an original contribution to the con-
struction resilience literature by advancing a cross-crisis 
comparative framework that integrates both firm-level 
adaptive behaviors and sector-wide institutional learn-
ing failures. Unlike many prior studies that examine iso-
lated crises or single vulnerability domains, this research 
synthesizes systemic weaknesses across multiple crisis 
events, highlighting the accumulation of unaddressed 
resilience gaps over time. This integrative framework 
provides both theoretical advancement and practical 
pathways for reform, offering policymakers and industry 
leaders a structured basis for embedding resilience into 
governance and practice. The analysis also offers detailed 
practical recommendations for financial buffering, adap-
tive contract design, workforce mobilization, supply 
chain diversification, and institutional learning mecha-
nisms, all directly grounded in empirical findings and 
theoretically informed pathways for reform.

Despite its contributions, this study remains lim-
ited by its qualitative design, the retrospective nature 
of some of the data, and the specific national context of 
New Zealand. Future research would benefit from lon-
gitudinal studies tracking resilience interventions over 
time, cross-national comparisons of institutional learn-
ing frameworks in construction, and quantitative model-
ing of cascading disruption effects across supply chains, 
finance, and workforce systems. In particular, simulation-
based modeling could offer valuable insights into how 
adaptive capacities might interact under compound crisis 
scenarios, while policy-oriented research could explore 
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how regulatory structures either facilitate or impede sys-
temic learning within construction governance.

Ultimately, this study affirms that true resilience in 
construction sectors exposed to complex, compound 
crises requires not only technical adaptation but the sys-
tematic institutionalization of learning, memory, and 
policy reform. Without these mechanisms, even the most 
agile firm-level adaptations will remain vulnerable to 
the structural repetition of avoidable failures. Therefore, 
resilience must be reframed not as a temporary recov-
ery function but as an institutional capability embedded 
within sectoral governance.

Limitations
The primary limitation of this study was constrained 
participant availability, as some interviewees faced ill-
ness, caregiving responsibilities, or work-related pres-
sures during the COVID-19 period. Repeated scheduling 
attempts were declined, limiting broader engagement 
with frontline staff and operational workers.

The study used a qualitative design based on 16 expert 
interviews, which, while rich in depth, limits statisti-
cal generalizability. Although thematic saturation was 
reached and detailed insights were obtained, the absence 
of quantitative modeling or longitudinal tracking restricts 
the empirical strength of causal claims. There is also a 
risk of response bias, as most participants were in senior 
roles, possibly skewing perspectives toward strategic and 
managerial responses while underrepresenting site-level 
experiences. The study was geographically confined to 
New Zealand’s construction sector, which may limit the 
international applicability of findings despite the coun-
try’s relevance as a case for small, import-reliant econo-
mies. Additionally, the comparison between crises was 
constrained by differences in available data: the COVID-
19 case relied on primary interviews, whereas earlier 
crises were assessed through secondary literature, intro-
ducing potential variation in data richness and analytical 
depth.

Future research should explore mixed-method 
approaches, including large-scale surveys or simulation-
based modeling to measure the cascading impacts of 
supply disruptions more precisely. A longitudinal study 
tracking the implementation and effectiveness of resil-
ience strategies over time would also help understand 
whether short-term adaptations evolve into long-term 
system transformation.

Moreover, future studies could extend the applica-
tion of Resilience Engineering frameworks by integrat-
ing them with quantitative risk assessment tools, to 
provide predictive indicators for supply chain failure 
points. Investigating cross-national comparative models 
(e.g., Japan, Canada, Scandinavia) could offer additional 

insights into scalable strategies for small, import-reliant 
construction economies.
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