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*Depending on the availability of the data, there may be some variability in the reporting period.

Executive summary

The purpose of this report is to provide an overview of the key trends 
in the building and construction sector, and covers the period from 
July 2021 to June 2022.* The key trends are outlined below.

THE BUILDING AND 
CONSTRUCTION SECTOR IS 
A MAJOR CONTRIBUTOR TO 
NEW ZEALAND’S ECONOMY:

Real GDP

$18.1b
year ended 
March 2022

6.7%

Employment

295,300 
workforce

year ended  
June 2022

10.5%

Businesses 

70,629 
enterprises

as at  
February 2021

12.6%

THE BUILDING LANDSCAPE IS ALSO CHANGING WITH 
THE INTRODUCTION OF INNOVATIVE BUILDING DESIGNS, 
TECHNOLOGIES AND MATERIALS: 

Climate change is one of the key drivers 

shaping new building trends. 

Digitalisation and decarbonisation are two 

key concepts behind new and emerging 

trends, which will enable the sector to be 

more environmentally friendly, less labour 

intensive, safer for workers, more cost 

efficient and resilient.

The circular economy concept is also 

being introduced in the new generation 

of construction materials that are being 

developed. 

ACTIVITY ACROSS THE SECTOR REMAINED STRONG 
DESPITE THE ONGOING CHALLENGES BROUGHT BY  
THE COVID-19 PANDEMIC:

Building consent numbers reached record-

level highs.

The workforce pipeline continued to grow.

However, the sector continued to be 

impacted by supply chain disruptions and 

rising construction costs. Additionally, the 

complexity of global supply chain issues 

means that the full impacts may still be felt 

for some time to come.
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1. Introduction 
 
The building and construction sector is a significant contributor to New Zealand’s economy. 
It contributed 6.7 per cent of real Gross Domestic Product (GDP) for the year ended March 
2022 [1]; and was the third largest employer, employing 295,300 people in the year ended 
June 2022 [2]. Strong demand for residential housing in the last 12 months saw 50,736 new 
homes consented in the year ended June 2022 [3]. 
 
 

1.1. Background  
 

The purpose of this report is to meet the requirements of section 169 of the Building Act 2004, 
which states that the “Chief executive must monitor current and emerging trends in building 
design, etc., and must report annually to Minister” [4]. The reporting period covered is from 
July 2021 to June 2022. 
 
The aim of the report is to provide an overview, rather than an exhaustive compilation, of the 
key trends in the building and construction sector. Desktop research and analysis was 
undertaken between May and July 2022, with the relevant content sourced from available 
data and information sources. Where annual comparisons are provided, the reporting month 
may vary depending on the availability of the data. This report does not provide policy advice, 
solutions, or recommendations.  
 
 

1.2. Report structure  
 

The report is organised into the following sections: 
 Section 2 – the context within which the sector operated in the past year 
 Section 3 – key New Zealand trends in building and construction data 
 Section 4 – emerging global trends in building design, materials and technology 
 Section 5 – conclusion.  
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2. The wider context  
 
This section outlines the wider environmental context within which the building and 
construction sector operated in the past year. These are briefly discussed below. 
 
 

2.1. COVID-19 pandemic  
 

Over the past year, the building and construction continued to be impacted by the COVID-19 
pandemic. Throughout 2021, there were periods when construction activity slowed due to 
social distancing restrictions and health and safety protocols. For example, during Alert Level 4, 
businesses had to close except for necessities and lifeline utilities [5]. During Alert Level 3, 
businesses could operate but inter-regional travel was restricted and people were asked to 
stay local. People were also asked to keep a metre distance from others in controlled 
environments like workplaces.  
 
The impact of the pandemic was most noticeable for Auckland and Northland, where there 
were periods of heightened restrictions compared with the rest of the country. This created 
difficulties for the distribution of building and construction goods as the majority of 
domestically-manufactured building products were made in Auckland [6]. This was reflected in 
the media, which stated that “Auckland warehouses stored almost all New Zealand’s 
construction supplies” [7]. In addition, some Auckland-based construction and design 
companies (and consequently their workers) were involved in projects that were located 
outside Auckland boundaries. To address this, the Ministry of Business Innovation and 
Employment (MBIE) established the Business Travel Register in August 2021, to facilitate travel 
and enable the flow of goods between Auckland and the rest of the country [8].  
 
Research commissioned by MBIE in 2021 found that the rising costs of construction, 
widespread supply chain issues, difficulty in finding suitable staff, and project management 
difficulties and delays were challenges the sector faced as a result of the COVID-19 pandemic 
[9].  
 
For the migrant workforce, there was a staged re-opening of New Zealand’s borders to skilled 
workers, temporary visa holders, and class exemptions for critical workers [10, 11]. The re-
opening of New Zealand borders will allow more construction workers to enter the country, 
although there is also a potential risk of workers leaving the sector. A total of 1,920 migrants 
from construction-related occupations arrived in the year ended June 2022 [12].  
 
 

2.2. Global supply chain disruption and inflation  
 

The COVID-19 pandemic, and the resulting restrictions on business operations and 
international movement, had a significant impact on global supply chains, which have been 
slow to recover, and exposed the vulnerabilities of freight networks [13, 14]. 
 
The building and construction sector felt the effects of these supply chain impacts acutely, 
particularly against the backdrop of increasing demand for construction across New Zealand. 
As restrictions eased and projects resumed at pace and scale, suppliers struggled to meet the 
demands of the sector [15]. This resulted in shortages in some materials, such as structural 
steel, timber, and plasterboard. Coupled with rising freight costs, these have impacted the 
affordability of importing products into the market [16]. 
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These supply chain disruptions and the challenges in meeting market demand have 
contributed to high inflation around the globe. As at June 2022, the annual inflation in New 
Zealand was at its highest rate in more than 30 years [17]. This has had a significant impact on 
the construction of new dwellings, where costs have increased by an annual rate of 18 per cent 
[17]. 
 
Therefore, although the sector is showing signs of recovery from the immediate impacts of the 
COVID-19 pandemic, the complexity of global supply chain issues means that the full impacts 
may still be felt for some time to come. 
 
 

2.3. Emissions Reduction Plan 
 

In May 2022, the Government released its first Emissions Reduction Plan, which sets the 
direction for meeting New Zealand’s carbon emission reduction targets. The Plan contains 
actions and accountabilities across every sector of the New Zealand economy, including 
building and construction [18]. 
 
The plan sets out five key focus areas for the building and construction sector [18, 19]: 
 Reducing the whole-of-life embodied carbon of buildings 
 Accelerating the shift to low carbon buildings 
 Improving the energy efficiency of buildings 
 Shifting energy use away from fossil fuels 
 Establishing the foundations for further emissions reduction in the future. 

Work is underway to progress regulatory changes that will help to meet these objectives and 
to work alongside the industry as it transforms the way it operates. Part of this work will 
include the development of data and reporting tools to monitor progress towards the 
objectives of the Emissions Reduction Plan [19]. As these are developed, they are likely to be 
included in future editions of this report. 
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3. Key New Zealand statistics and trends      
   

The building and construction sector played an important role in New Zealand’s economy in 
the past year. An overview of the key trends in the following are outlined in this section: 
economic performance; the workforce; locality; and imported building and construction 
products. An outline of the key statistics is provided in Appendix A. 
 

3.1. Economic performance 
 

The construction sector is a major contributor to New Zealand’s economy. It is New Zealand’s 
fifth largest industry, produces 6.7 per cent of real GDP, comprises approximately 70,600 
businesses nationwide, and directly employs almost 300,000 people (around 10.5 per cent of 
the total workforce) [20]. 
 
3.1.1. Gross Domestic Product (GDP) 
 

In the year ended March 2022, the sector’s contribution to GDP rose 7.1 per cent, driven by 
construction services and residential building construction [1]. The rise in construction 
mirrored investment in fixed assets, with growth in residential buildings (up 7 per cent) and 
non-residential buildings (up 4 per cent) for the year ended March 2022 (refer to Figure 1).  
 
Between the year ended March 2018 and March 2022, the sector grew 15.3 per cent and was 
ranked 5th in its contribution to GDP growth. It contributed around 46.7 per cent of New 
Zealand’s 2022 Gross Fixed Capital Formation (GFCF), which is a measure of the economy’s 
investment in capital assets.  
 
The sector has also indirectly contributed to GDP by supporting a wide range of industries in 
the New Zealand economy. For example, in the year ended March 2020, it bought $1,767 
million worth of products from wood product manufacturing, and $2,584 million of fabricated 
metal product manufacturing. This accounted for 45.6 per cent of wood product 
manufacturing, and 45 per cent of fabricated metal product manufacturing. 
 

Figure 1 
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The sector also played an important role in New Zealand’s regional economies and saw strong 
growth in these areas. In the year ended March 2020 (the latest data available), the sector’s 
contribution towards Otago and West Coast’s regional GDP was 9 per cent and 8.4 per cent, 
respectively (refer to Figure 2). Canterbury and Marlborough were the only two regions where 
the sector’s share of the regional GDP decreased between the year ended March 2019 and 
March 2020. 
 
 

Figure 2

 

3.1.2. Business demographics 
 

Since 2012, there was an increase of 41.9 per cent in the number of construction businesses. 
As of February 2021, 70,629 businesses were registered as operating in the construction 
industry, comprising 12.6 per cent of all businesses in New Zealand [21]. These included 
residential and non-residential building construction (36.2 per cent), heavy and civil 
engineering construction (2.7 per cent), and construction services (61.1 per cent) (refer to 
Figure 3). 
 
Figure 3 
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Most construction businesses (97.9 per cent) were small businesses with fewer than 20 
employees. Of these, 65 per cent were sole operators with no employees [21]. Medium-size 
businesses (i.e., those employing between 20 and 49 employees) made up 1.6 per cent of the 
total number of businesses, while large businesses (employing 50 or more people) accounted 
for just 0.5 per cent of the total.  
 
In 2021, the majority of construction businesses (75.9 per cent) generated a turnover of less 
than $500,000, while 2.9 per cent generated $5 million or more in turnover. 
 
3.1.3. Business survival1  
 

For the year ended May 2022, 220 companies registered as construction businesses were 
liquidated, accounting for 19 per cent of all insolvent liquidations. That was lower than the 221 
and 236 companies liquidated in 2021 and 2020, respectively (during the same 12 month 
period) [22]. 
 
In terms of the five-year survival rate, construction businesses that were established in 2016 
had a better survival rate than the average rate for all industries (47 per cent survived 
compared with 45 per cent across all industries) (refer to Figure 4). Moreover, those that were 
established in 2016 were five per cent more likely to survive than those established in 2011 
[21]. 
 

Figure 4 

 
 
 
3.1.4. Building consents, typologies, and completion  
 

There were 50,736 new homes consented in the year ended June 2022, up 14.4 per cent from 
the year ended June 2021 (and slightly below the record of 51,015 homes consented in the 
year ended May 2022). The increase in consents was largely driven by the growth in the 
number of consents for multi-unit homes (refer to Figure 5). There were 26,823 multi-unit 
homes consented in the year ended June 2022, up 35.5 per cent compared with the year 
ended June 2021 [23].  

 
1 The liquidation data is sourced from the NZ Companies Office. Industry information is supplied on a voluntary basis by 
companies and is based on the Business Industry Classification (BIC) Code. 
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Figure 5 

 

 

 

 

 

 

 

 

 

 

 

 

The number of building consents for multi-unit homes has increased significantly in the past 
decade. Nationally, the share of stand-alone houses decreased from 81 per cent to 47 per cent 
of dwellings consented between the year ended June 2012 to June 2022, while the proportion 
of multi-units increased from 19 per cent to 53 per cent (refer to Figure 5).  

At the regional level, Auckland and Wellington saw the most notable changes in building 
typology (refer to Figure 6). For example, the proportion of multi-unit dwellings increased to 
73 per cent in Auckland and 64 per cent in Wellington in the year ended June 2022, making up 
the majority of dwelling types consented in those regions.  
 
 
Figure 6 
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The change in building typologies is reflected in the trends in the average size of new dwellings 
consented. Between the year ended June 2012 and 2022, the average size of stand-alone 
houses decreased by seventeen square metres to 195 square meters, while new apartment 
units increased from 105 square metres to 109 square metres. However, in the past five years, 
the average size of all new dwellings consented decreased from 172 square metres to 150 
square metres.  
 
Stats NZ estimated that almost 35,000 homes received a Code Compliance Certificate (CCC) in 
the year to March 2022 [24]. This figure was consistent with the number of new residential 
electricity connections for the same time period at 33,800 new connections [25]. However, the 
pace of completion has slowed in the last few quarters. The rolling average of the median 
completion time (from the issuance of the building consent to the CCC) was 406 days in the 
year ended March 2022. This was 19 days longer than the 387 days in the year ended March 
2020.  
 
3.1.5. Building value2 
 

The total construction activity for the year ended June 2022 was valued at $31 billion, and rose 
12.4 per cent compared with 2021. For the June 2022 quarter, total building value was $8.4 
billion, up 18.7 per cent from the June 2021 quarter (refer to Figure 7). 
 
The value of non-residential building activity in the year ended June 2022 was 8.1 per cent 
higher than in the year ended June 2021 [26]. This could be a reflection of the 11 per cent 
increase in non-residential building costs over the same period [27]. 
 
Figure 7 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
There was strong growth in the value of consents for industrial, healthcare, and education 
buildings (refer to Figure 8). The infrastructure sector (which includes construction of roads, 
water networks, hospitals, schools and defence facilities) is an important part of the 
construction sector. Te Waihanga (the New Zealand Infrastructure Commission), reported that 
the value of infrastructure projects in the National Infrastructure Pipeline increased from $69.2 
billion to $72.6 billion in June 2022, a five per cent increase from the March 2022 quarter [28]. 

 
2 The value of building work put in place includes both building work done and cost increases. 
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Figure 8 

 
 

 

 

 

 

 

 

 

 

3.1.6. Building costs 
 

The cost of building a new house increased by 18.3 per cent in the year to June 2022, and was 
a major driver of the annual Consumer Price Index (CPI) increase (refer to Figure 9) [29]. 
 
Figure 9 

 
Residential building costs rose 16 per cent (as measured in the output Producers Price Index 
(PPI)), while non-residential building costs rose 11 per cent since the June 2021 quarter. The 
increase in construction costs is partly due to increases in the cost of construction materials 
and labour (refer to Figure 10) [30, 31]. Specifically, wood and timber increased by 17.1 per 
cent, concrete by 6 per cent, and labour by 4.2 per cent. The increased cost of shipping 
materials is also likely to be a contributory factor [32].  
 

The Labour Cost Index for construction industry wage and salary workers increased by 4.2 per 
cent for the year ended June 2022 (compared with 3.4 per cent growth for all industries). The 
average hourly rate for construction industry workers was $33.99 in the June 2022 quarter, 
which was an increase of $1.90 from the hourly rate of $32.09 in the June 2021 quarter. 
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Figure 10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

3.2. Construction workforce  
 

The construction industry is the third largest employing industry in New Zealand with 295,300 
employees (around 10.5 per cent of all workers) for the year ended June 2022. In the past 
decade, employment in the building and construction sector was characterised by solid growth 
(refer to Figure 11). This reflects strong building activity and employment gains in the sector. 
The majority of construction workers were employed in construction services (54 per cent), 
such as plumbing, electrical and carpentry services.  
 

Figure 11 
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3.2.1. Construction workforce demographics  
 

A snapshot of the key demographic characteristics of the construction workforce for the year 
ended March 2022 is provided in Figure 12.  

The sector is characterised as having a higher share of males and certificate-qualified workers 
than most other industries. Male representation was particularly high in building structure 
services (92.6 per cent) and building completion services (92 per cent). 

Most workers (90 per cent) were employed full-time, compared with 80 per cent across all 
industries. The workforce was also relatively young: 42 per cent were aged 15 to 34 years, 
compared with 36 per cent across all industries. It was also the industry with the largest 
number of workers aged 15 to 24 years, employing 44,500 (or 15 per cent of all construction 
workers) in the year ended March 2022. The median age of workers was 38 years, which was 
slightly below the median age of 40 years recorded across all industries.  
 
Forty-two per cent of the construction workforce had completed a post-school certificate, 
which was above the 27 per cent for all industries. Just 14 per cent had attained a Bachelor 
degree or higher, compared with 34 per cent for all industries.  
 
 
Figure 12 . Key demographic characteristics of the construction workforce 

 
Source: Household Labour Force Survey, Stats NZ 
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For the year ended March 2022, construction trades workers accounted for 32.4 per cent of 
the total construction workforce. Of those, the most common occupations were: electricians 
(20 per cent); bricklayers, carpenters and joiners (16.7 per cent); and plumbers (15.7 per cent).  
 
The average weekly ordinary time earnings for full-time workers in construction was $1,330 in 
the March 2022 quarter, which was lower than the average of $1,376 for all industries for the 
same time period.  
 
3.2.2. Trends in demographic characteristics 
 

Gender 
Although there are fewer female workers in construction than in other sectors, the number of 
female workers in the sector has been increasing steadily. Between 2012 and 2022, the 
number of female workers increased by 93.7 per cent, equating to 20,500 workers (refer to 
Figure 13). This was comparatively higher than the 66.9 per cent growth in the number of male 
workers during the same time period. 
 

Figure 13 

 
 
Age 
The number of workers of retirement age (65 + years) grew from 6,000 (3.5 per cent) in 2012 
to 15,500 (5.3 per cent) in 2022 (refer to Figure 14). The number of workers aged 15 to 24 
years increased significantly from 24,500 to 44,500 between the year ended in March 2012 
and March 2022. 
 

Figure 14 
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Ethnicity 
The sector is also becoming more ethnically diverse. In the past decade, the proportion of 
workers from ethnic backgrounds has increased (refer to Figure 15). Noticeable trends include 
the proportion of workers of Asian ethnicity increasing from 4 per cent in 2012 to 13 per cent 
in 2022. The proportion of Pacific peoples also increased from 4 per cent in 2012 to 6 per cent 
in 2022. 
 
Figure 15 

 

 

 

 

 

 

 

 

 

 

 

 

3.2.3. Workforce pipeline 
 

Employment in the construction sector has been strong in the past decade, driven by 
population growth and the high demand for housing and infrastructure projects (including, for 
example, the Canterbury rebuild). Since the start of the COVID-19 pandemic, it has been one of 
the sectors with the greatest percentage increase in filled jobs [33]. Between June 2020 and 
2022, the number of filled jobs in construction sector increased by 11 per cent, and was more 
than double the rate of growth compared with all industries [2].  

The online job advertisements for the sector grew 47 per cent, when compared with June 2020 
(refer to Figure 16). Construction job advertisements in the Bay of Plenty, Gisborne/Hawkes 
Bay, Northland, Otago/Southland, Marlborough/Tasman/Nelson/West Coast and the Waikato 
regions were above the national average for construction jobs in the June 2022 quarter [34].   

However, alongside the increase in job advertisements, Stats NZ’s Business Operations Survey 
2021 reported that around 90 per cent of construction businesses had experienced moderate 
to severe difficulties recruiting tradespersons and related workers (including apprentices). This 
was an increase from 74 per cent in the 2020 survey [35]. 
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Figure 16 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
There is a strong pipeline of workers entering training for the construction sector. In the year 
ended December 2021, there were 36,235 learners in the field of architecture and building 
training (refer to Figure 17). Between 2012 and 2021, the total number of learners increased 
by 24,230, (more than 200 per cent). The sector also had the highest number of apprentices at 
33,320 learners (42.5 per cent of the total number of 78,480 apprentices in 2021).  
 
Figure 17 

 
 
Immigration plays a role in the construction workforce, with an estimated 7 to 10 per cent of 
the construction workforce being temporary migrants [36]. There has been a consistent 
number of construction-related work visas approved between the year ended June 2018 to 
June 2022, averaging about 8,900 visas approved per year. The most common occupations 
were: carpenters (33.9 per cent), scaffolders (7.9 per cent), builders’ labourers (6.1 per cent) 
and steel fixers (5.6 per cent). About two-thirds (68 per cent) of visa applicants came from 
countries in the Asian continent [37]. 
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Data from the Workforce Information Platform (WIP) reported that of the approximately 
25,000 workers who entered the construction sector in 2020, half were changing their careers, 
while just under one quarter were either migrants (19 per cent) or returning New Zealanders 
(5 per cent) (refer to Figure 18) [38].  
 
Figure 18 

 

 
 
 
 
 

3.2.4. Labour productivity 
 

Although the construction sector ranked second in terms of the compounded annual growth 
rate of GDP between 1996 and 2021, it was ranked eighth in terms of the compound annual 
growth rate of labour productivity (refer to Figure 19). Labour-productivity growth in 
construction averaged 1 per cent between 1996 and 2021[39].  

Between the year ended March 2016 and March 2021, the sector’s contribution to GDP grew 
26 per cent (in terms of 2009/10 prices). However, the growth of labour productivity was 
below the all-industry average (refer to Figure 19).  
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Figure 19 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The COVID-19 pandemic and its associated restrictions likely impacted labour productivity, 
which saw a decrease of 2.9 per cent between 2020 and 2021 (refer to Figure 20). However, 
this was less than the 5.3 per cent decrease in labour productivity between 2008 and 2009 
during the 2008 Global Financial Crisis.  
 
Figure 20 

 

 
  



 

MINISTRY OF BUSINESS, INNOVATION & EMPLOYMENT 23 Building and Construction Sector Trends – Annual Report 2022 

 

26,400
28,400

30,500
32,600

34,500 35,300
37,700 38,200 37,400 36,500

38,600

0

20

40

60

80

100

120

140

160

180

200

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

45,000

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

In
ju

ry
 in

ci
de

nc
e 

ra
te

In
ju

ry
 c

la
im

s

Work-related injuries in the construction sector
(year ended December 2011-2021)

Injury claims (Construction)
Injury incidence rate (Construction)
Injury incidence rate (All industries)Source: Injury statistics, Stats NZ

3.2.5. Health, safety and wellbeing 
 

A total of 38,600 work-related injury claims were made by people in the construction sector in 
2021 (up 5.8 per cent from 2020) (refer to Figure 21). This was the highest number of claims 
made across all industries, accounting for 17 per cent of all claims [40]. 
 
The injury incidence rate for the construction industry was 143 claims per 1,000 full-time 
equivalent (FTE) employees, compared with 90 claims per 1000 FTE for the all-industry 
average. This was the third highest incidence rate behind agriculture, forestry, and fishing  
(172 claims per 1000 FTE) and manufacturing (162 claims per 1000 FTE).  
 
Nine construction-related fatal incidents were reported in the year ended December 2021, 
accounting for 17 per cent of the total number of work-related fatal claims. 
 
Figure 21 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.2.6. Occupational regulation  
 

By July 2022, there were 27,346 licensed building practitioners (LBPs), and 32,409 licensed 
electrical workers in New Zealand [41]. 
 
For the year ended June 2022, 187 complaints were made against LBPs and non-LBPs. This was 
a decrease of 28.9 per cent from the number of complaints received for the same period in the 
year to June 2020, but a 10 per cent increase from the complaints received in the year to June 
2021. The lower number of complaints received in the June 2021 year could potentially be due 
to building work being restricted during that time, in accordance with COVID-19 response 
measures.  
 
In the year to June 2022, 100 complaints were made against registered electrical workers and 
non-registered electrical workers, compared with 126 complaints in 2020. 
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Construction geographic units per 1000 residents by Territorial Authorities in 2021
(includes architectural, engineering and technical services)

Construction geographic units per 1000 residents (Nationally): 16.1
Source: Business Demographic Statistics as at February 2021, Stats NZ
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3.3. Building activity across Territorial Authorities 
An overview of the geographic distribution of construction businesses, employees, and 
building consents across Territorial Authorities is outlined below.   

 

3.3.1. By businesses  
 

As at February 2021, there were 82,608 geographic units/locations/branches of construction 
businesses across New Zealand. This was a growth of 4 per cent (or 3,363 geographic units) 
since 2020 [42]. Queenstown-Lakes District Council had the highest number of geographic 
units per 1000 residents at 39, followed by Thames-Coromandel District Council (25.3), 
Kaikōura District Council (24.6), Central Otago District Council (23.7), and Kaipara District 
Council (20.4) (refer to Figure 22). The number of geographic units in the major Territorial 
Authorities were closer to the national average of 16.1 units per 1000 residents (i.e., Auckland 
City at 18.1, Wellington City at 11.6, Christchurch City at 17.9).  
 
Figure 22 
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3.3.2. By employees 
 

As at February 2021, Queenstown-Lakes District Council also had the highest number of 
construction workers at 82 employees per 1000 residents (refer to Figure 23) [42]. Other 
Territorial Authorities that also had a high number of construction employees per 1000 people 
included: Central Otago (68.1), Christchurch City (66.1), Hamilton City (57.9) and Tauranga City 
(55.9). Auckland City (47.4) and Wellington City (41.9) were closer to the national average of 
44.6 construction employees per 1000 residents. 
 
Figure 23 

 
3.3.3. By building consents 
 

The Queenstown-Lakes District Council had the highest number of dwellings at 26 consents 
per 1000 residents (compared to 9.6 nationally). Overall, Queenstown-Lakes District Council 
had the highest number of geographic units/locations/branches of construction businesses, 
construction workers and dwellings per 1000 residents in February 2021.   

Construction employees per 1000 residents by Territorial Authorities in 2021
(includes architectural, engineering and technical services)

Construction employees per 1000 residents (Nationally): 44.6
Source: Business Demographic Statistics as at February 2021, Stats NZ
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3.4. Building and construction product imports  
 

3.4.1. Value of imports3 
 

The import value of building and construction products has generally been on an upward trend 
since January 2015. Although it reached a low point of $286 million in May 2020 (due to 
COVID-19 pandemic restrictions, such as border closures and global shipping delays), a 
rebound was seen and an all-time high of $599 million was reached in December 2021 [43].  
 
The monthly value of imports increased from $259 million in January 2015 to $538 million in 
June 2022 (refer to Figure 24) [43]. While the monthly figures showed some easing of import 
values, the annual import values showed an increasing trend. By year ended June 2022, the 12-
month rolling total import value reached $6.28 billion compared with $4.65 billion in the year 
ended June 2021. This was an increase of 35 per cent or $1.63 billion. 
 
Figure 24 

 

 

 

 

 

 

 

 

 

 

 

 

 
3.4.2. Types of products imported  
 

Iron or steel structures and products and machines, machine tools and equipment made up the 
greatest proportion in the overall value of imported products. In the year ended June 2022, an 
estimated $1.36 billion worth of iron or steel structures and products were imported, an 
increase of $516 million (or 61 per cent) from the previous year. The import value of machines, 
machine tools and equipment reached $955 million in the year ended June 2022, exceeding its 
previous peak of $850 million in the year ended October 2018 [43].  
 
Wood and articles of wood saw the largest annual percentage increase in the value of 
imported goods. In the year to June 2022, $611 million was imported, an increase of $250 
million (69 per cent) compared with $361 million in the year ended June 2021 (refer to Figure 
25) [43].  

 
3 This is measured as Value for Duty (VFD). VFD is the value of imports before the addition of insurance and freight costs and is 
expressed in NZD. 
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Figure 25 

 

 

 

3.4.3. Country of origin of imported products 

China was the country of origin for most imported building and construction products in the 
year ended June 2022, representing NZD $1.96 billion worth of products imported (refer to 
Figure 26). This was 40 per cent higher than in the year ended June 2021. Following China was 
Australia, with NZD $778 million of products imported, an increase of  9 per cent from the 
previous year [43].  

Figure 26 
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In terms of the types of products imported by country, China was the source for the majority 
of aluminium structures and products (70 per cent), luminaires, light fittings and fire alarms (70 
per cent), and glass and glassware (58 per cent). In addition, it was the top country of origin 
for seven other product categories (refer to Figure 27) [43]. 
 
Other top countries of origin include: 
 Australia: cement, plastering and similar material (50 per cent); ceramic products (36 per 

cent); paints and varnishes, carpet and flooring (33 per cent); and putty, mastics, 
adhesives, sealants and similar products (26 per cent) 

 Japan: machine, machine tools and equipment (31 per cent) 
 Thailand: Heating, Ventilation and Air Conditioning (HVAC) products (45 per cent) 
 Canada: wood and articles of wood (19 per cent) 
 
It is worth noting though that while the majority of total construction imports are from just a 
few countries, Figure 27 illustrates that New Zealand imports from a wide range of countries 
for all product categories. 

 
Figure 27  
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4. Global trends in building design, 
technology, and materials  

  
The construction sector is regularly changing and innovating, welcoming new trends in building 
design, technology and materials. In recent years, climate change, greater environmental 
awareness, increased health and safety awareness, and the need for increased efficiency and 
functionality, have been some of the key drivers behind these new trends.  

This section provides highlights of current and emerging trends in building design, technology 
and materials. It is for this reason that a number of the topics covered in last year’s Building 
and Construction Sector Trends Annual Report 2021 [44] (e.g., green buildings, prefabrication 
and Building Information Modelling (BIM)) have been excluded in this year’s report. However, 
updates may be provided in future reports if there are further developments in these topic 
areas. 

 

4.1. Trends in building design 
 
4.1.1. Zero/Low carbon emission buildings  
 

Following the Paris Agreement in 2015, various countries developed their own National 
Climate Action Plans to address climate change [45]. In 2021, the building and construction 
sector accounted for 37 per cent of global energy-related carbon dioxide emissions [46]. 
Building zero-emission buildings is one solution to reducing carbon emissions from buildings.  
 
“A zero carbon building is a highly energy efficient building that produces on-site, or procures, 
carbon-free renewable energy in an amount sufficient to off-set the annual carbon emissions 
associated with building operations” [47]. A review of recent literature reported that 
“maximizing operating efficiency and minimizing embodied carbon in buildings is one of the 
lowest cost pathways to significant emissions reductions” and that it was possible to achieve 
this through existing “systems, technologies and skills that already exist, and at costs that are 
in the range of conventional buildings” [48].   
 
The following trends and strategies are currently being used globally to reduce carbon 
emissions in the construction industry: 
 Producing and using low/zero carbon emission materials in buildings [49-53] 
 Avoiding or minimising the use of high carbon emission materials, such as cement and 

steel, or offsetting emissions from such materials [50, 54, 55] 
 Designing and building more energy efficient buildings to reduce the operational emissions 

[48, 52, 56, 57] 
 Taking advantage of the circular economy concept in design and construction [18, 53, 58] 
 Decarbonising energy sources and using zero emission energy sources [59, 60] 
 Refurbishing existing buildings as much as possible rather than demolishing and rebuilding 

[61, 62] 
 Taking advantage of new construction methods and modern technologies [52, 63, 64].  
 
The World Green Building Council estimated that there were approximately 500 net zero 
energy commercial buildings and 2,000 net zero energy housing units worldwide in 2016 [47], 
and that most of these buildings were in Europe, North America, Korea, Japan, China, India, 
and New Zealand [48].  
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According to a survey by the Royal Institution of Chartered Surveyors in 2021, approximately 
three-fifths of respondents reported that the occupier demand for green/sustainable 
commercial buildings had grown over the past twelve months [65]. In North America, the total 
number of zero energy projects grew by 15 per cent between 2019 and 2020 [66]. 
 
In New Zealand, the Government has recently introduced the Emissions Reduction Plan [18] 
and the Building for Climate Change programme [67]. Alongside these, changes in consumer 
demand and the sector have contributed to significant efforts in recent years to reach zero 
emissions in buildings [68-71]. The overall interest in green and sustainable buildings has also 
been increasing. One example of this are trends reported by the New Zealand Green Building 
Council (refer to Figure 1). Recent research suggests that the building and construction sector 
is in the early stages of transitioning to a net-zero carbon built environment [72].  
 
Table 1. Trends in the New Zealand Green Building Council (NZGBC) data in the past year [73]4. 

 2020 2021 
 

Percentage change 

Green STAR5 registrations [74] 21 54 157 per cent  

NABERSNZ6 certifications [75] 53 72 36 per cent 

Homestar7 registrations [76] 4755 6421 35 per cent 

Homestar Built Ratings 960 1688 76 per cent 

 
4.1.2. Retrofitting existing buildings  
 

While changes are being made to have zero emissions in new buildings, the significant role of 
existing buildings in this journey cannot be neglected as “the greenest building is... one that is 
already built” [77]. To meet the Paris Agreement’s 2050 carbon neutrality target, at least 20 
per cent of the existing global building stock will need to be zero carbon ready by 2030 [78].  
 
The types of retrofit required for climate change (known as deep retrofit) is substantially 
different from typical renovations. The Buildings Performance Institute Europe (BPIE) outlined 
that climate neutral retrofitted buildings needed to be [79]: 
 Healthy and foster occupant well-being 
 Part of the energy system infrastructure 
 Highly energy efficient 
 Circular in materials and use 
 Fossil fuel free 
 Resilient to climate risks. 
 
While retrofitting existing buildings is a priority for developed countries, in developing 
countries, the focus is more likely to be on the pace of new construction [48]. Below are some 
examples of retrofitting plans from around the world (refer to Table 2). 

 
4 The data that is included in Table 1 was sourced from NZGBC.  
5 Green Star is a voluntary and holistic sustainability rating system for commercial buildings, fitouts and communities. This tool is 
created by the Green Building Council Australia and has been adapted for New Zealand [74]. 
6 A NABERSNZ rating provides a simple, comparable, and independent measure of an office's operational performance. The rating 
shows a building's energy performance [75]. 
7 Homestar is designed to be an independent rating tool for assessing the health, efficiency, and sustainability of homes across 
New Zealand. A rating is undertaken at the design stage (design rating) and once the project obtains practical completion (built 
rating) [76]. 
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Table 2. Examples of retrofitting plans from across the globe.  

Australia 

The Reliable Affordable Clean Energy for 2030 (RACE for 2030) consists of four programs. 
One program named RACE for Home is focused on making “homes more comfortable while 
lowering their energy bills by developing and applying new energy technologies” [80]. Based 
on the modelling, retrofitting one million existing Australian homes across five years could 
reduce the average home energy use and emissions by up to 9,000kWh and 5.8 tonnes CO2 
equivalent per year, and potentially create up to $55 billion in private finance investment 
opportunities [81]. 
Canada 
Initiatives such as the Canada Greener Homes Initiative, CleanBC Better Homes and Home 
Renovation Rebate Program and the Energy Efficient Building Incentive Program are being 
offered by the Canadian federal and provincial governments. These programmes are 
designed to help homeowners make where they live more energy-efficient [82-84].  
China 
Since 2007, the central government established a fund to improve the energy efficiency of 
government offices and large-scale public buildings that are over 20,000 square meters [85]. 
Financial support to improve the energy efficiency of existing residential buildings was also 
introduced, and CNY 900 million allocated to 15 provinces and cities. 
Germany 
Through a collaboration with KfW Bank in 2011, the German Federal Ministry of Transport 
and the Building and Urban Development committed loans and grants of EUR €2.9 billion for 
the retrofit of residential buildings, including investments of EUR €3.9 billion, and securing 
employment for 52,000 people [86]. 
European Union 
The European Green Deal was introduced in December 2019, and the Renovation Wave (an 
action plan within the Deal) was introduced in October 2020 [79, 87]. The aim of Renovation 
Wave was to at least double the renovation rates in the next ten years and to ensure that 
renovations led to higher energy and resource efficiency [88]. Through this Wave, it is 
anticipated that 35 million buildings will be renovated and up to 160,000 additional green 
jobs created in the sector by 2030 [88]. 

 
In addition to voluntary schemes and incentives, some countries also have mandatory policies 
for retrofitting existing buildings, and where the degree of renovation is cost dependent. 
Below are some examples [89]: 
 Brazil – major renovations of federal buildings with a floor area of more than 500 m2 are 

required to meet energy class A of the Brazilian building energy classification. 
 Canada – a national energy code for alterations to existing buildings is being developed. 
 England and Wales – the payback period for retrofits must not exceed 15 years. 
 Ireland – the building code requires only cost optimal upgrades.  
 Italy – existing buildings that undergo a major renovation must comply with Near Zero 

Energy Building requirements like new buildings. 
 England, Wales, Portugal, and the US – heritage buildings are exempt from energy 

efficiency retrofits.  
 
The importance of retrofitting existing buildings is highlighted in New Zealand’s First Emissions 
Reduction Plan [18]. The Plan suggests introducing mandatory energy performance certificates 
for buildings, exploring incentive options and the expansion of the Warmer Kiwi Homes 
programme for decarbonising existing buildings. In its Zero Carbon Road Map, NZGBC 
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recommended “building owners to start certifying their existing buildings to zero carbon in 
2020, and to have all their buildings zero carbon by 2030” [90]. 
 
4.1.3. Medium-density housing 

  

In the next 20 years, the total number of New Zealand households is projected to increase by 
26.4 per cent from 1.8 million in 2018 to 2.3 million in 2043 [91, 92]. While expanding cities 
may not be sustainable nor environmentally friendly, housing intensification enables efficient 
use of existing land to increase housing supply.  
 
As outlined earlier in Section 3.1.4 of this report, the number of building consents for multi-
unit homes has increased significantly in the past decade, reflecting the growing demand for 
medium-density housing (MDH). A review of the literature by BRANZ in 2017 reported that 
there was increasing interest in the delivery of MDH in New Zealand [93]. 
 
While there are a wide range of definitions for MDH in New Zealand, MBIE has adopted the 
BRANZ  definition of MDH: “multi-unit dwellings of up to six storeys (above ground)” [93]. 
Within this definition, there are three main categories [94]: 
 1 to 2 storey attached houses (e.g., duplexes, triplexes, semi-attached terraced houses) 
 2 to 4 storey attached houses (terraced houses) 
 3 to 6 storey apartments. 
 
In recent years, BRANZ, MBIE, and the Ministry for the Environment have published 
information and guidance to facilitate MDH [94-96]. In 2021, the Resource Management Act 
1991 was amended to require councils in New Zealand’s largest urban areas to adopt medium 
density residential standards (to boost housing supply and enable more types of housing) [97]. 
Accordingly, major city councils are now in the process of making changes to their District 
Plans and undergoing public consultation [98, 99].   
 
4.1.4. Accessible buildings  
 

According to the World Bank, one billion people (around 15 per cent of the world’s population) 
experience some form of disability, and is more prevalent in developing countries [100]. In 
New Zealand, 1.1 million (or 24 per cent of the population) were reported to have a disability 
in 2013 [101]. Having a disability may both be a permanent or a temporary condition.  
 
Globally, there is an increasing trend to design buildings that are accessible for people with a 
disability. Being accessible means that “a person with a disability is afforded the opportunity to 
acquire the same information, engage in the same interactions, and enjoy the same services as 
a person without a disability in an equally effective and equally integrated manner, with 
substantially equivalent ease of use” [102].  
 
Outlined below are examples of countries which have legislation on the accessibility 
requirements of buildings:  
 Canada – the Accessibility for Ontarians with Disabilities Act (2005) is one of the most 

comprehensive examples of legislation that aims to develop, implement, and enforce 
accessibility standards in many types of buildings in Ontario by 1 January 2025 [103]. 

 Singapore – in March 2020, the Parliament of Singapore approved amendments to their 
Building Control Act to ensure buildings are more accessible [104]. Based on these new 
changes, all existing inaccessible commercial and institutional buildings, with a floor area 
of more than 500 sqm, which undergo any “Additions and Alterations (A&A)” work will be 
required to provide basic accessibility features (i.e., an accessible entrance, route, and 
toilet at the entrance level of the building) [104]. 
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 Sweden – the Swedish Building Code has regulated the accessibility of public premises and 
workplaces for people with disabilities since 1966, and these regulations have been 
extended to residential buildings since 1976 [105].  

 UK – Part M of the building regulation, which regulates access and use of buildings, was 
introduced in 2015 [106]. It categorised dwellings into: visitable dwellings, accessible and 
adaptable dwellings, and wheelchair user dwellings, and defined various levels of 
compulsory and optional accessibility requirements for each category [106].  

 
In New Zealand, section 118 of Building Act 2004 states that buildings which “members of the 
public are to be admitted” are required to have “reasonable and adequate provision by way of 
access, parking provisions, and sanitary facilities must be made for persons with disabilities 
who may be expected to (a) visit or work in that building; and (b) carry out normal activities 
and processes in that building” [4]. This requirement applies to, but is not limited to, the 
building types that are mentioned in Schedule 2 of the Building Act 2004. In addition, various 
Building Code clauses [107] further define the scope of accessibility requirements, and NZS 
4121:2001 provides a solution for situations that are within the scope of the Building Act 2004 
[108].  
 
Regarding residential buildings, 1 in 10 of disabled New Zealanders rated their housing as 
unsuitable for their needs, compared with 1 in 25 non-disabled people [109, 110]. The need for 
accessible housing is emphasised in the latest Government Policy Statement on Housing and 
Urban Development [111]. Kāinga Ora has committed to ensuring that at least 15 per cent of 
their new homes will meet universal design standards [112, 113]. Through their Retrofit 
Programme, 1500 existing homes will be retrofitted to be more energy efficient and accessible 
[114].   
 
Universal Design8, Life Span Housing9, Inclusive Design10, and Barrier-Free Design11 are some of 
the key design approaches that take into account accessibility in the built environment [115-
120]. Lifemark is the only accessible housing accreditation in New Zealand, and claims to 
represent the Universal Housing Design movement in New Zealand. In the past three years, 
there were 2682 Lifemark certified homes in New Zealand [121]. 
  

 
8 Universal Design is the design and composition of an environment so that it can be accessed by all people regardless of their age, 
size, ability or disability [115].  
9 Life Span Housing accommodates changes in human ability over a person’s lifespan, enabling the occupants to live and remain in 
their homes as long as possible [116]. 
10 Inclusive Design is the design of mainstream products and/or services that are accessible to as many people as possible without 
the need for special adaptation or specialised design [117]. 
11 Barrier Free Design describes the effort of removing physical barriers from the built environment for people with disabilities 
[117]. 
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4.2. Trends in building technology 
 
4.2.1. Virtual Reality (VR), Augmented Reality (AR), and Mixed Reality (MR) 
 

The adoption of virtual reality (VR), augmented reality (AR) and mixed reality (MR) is part of 
the growing digitization movement of the building and construction sector. These technologies 
enable clients to experience designed spaces before they are built, manage sites remotely, 
monitor health and safety; and enable collaborative working, training, and quality control [122, 
123].  
 
The definitions of VR, AR, and MR are as follows: 
 VR – “an artificial environment that is created with software and presented to the user in 

such a way that the user suspends belief and accepts it as a real environment” [124]  
 AR –  “an enhanced version of the real physical world that is achieved through the use of 

digital visual elements, sound, or other sensory stimuli delivered via technology” [125] 
 MR – a combination of both VR and AR.  
 
Market analysis by Grand View Research reported that the value of the global VR market was 
USD $21.83 billion in 2021 and that this was expected to expand at a compound annual growth 
rate of 15 per cent from 2022 to 2030 [126]. Below are examples of how VR, AR, and MR are 
being used around the world (refer to Table 3). 
 
Table 3. Application of VR, AR, and MR technologies in the construction sector.  

NZ 

Beca and Fonterra have partnered to develop a VR training and induction programme to improve 
health and safety in the NZ building sector (via an Accident Compensation Corporation (ACC) 
grant awarded as part of their injury prevention incentive programme) [127, 128]. 
UK 
Oncor Reality combined high-resolution laser scans and photographs of clients’ premises to 
develop fully explorable and interactive 3D environments. Using live or pre-recorded videos or 
photos, this technology enables project teams to inspect various parts of the project during the 
meeting from their preferred location. Oncor Reality claimed that this technology introduces 
time and cost savings against traditional onsite surveying, and allowed for precision planning of 
builds [129]. 
US 
Industrial Training International has a Construction Hazard certification program that is fully 
delivered and assessed through VR Headsets [130]. 
The Wild launched a cloud-based, real-time collaboration platform which allows designers to 
work together on all stages of the design process, and present or review projects by connecting 
through a VR headset [131, 132]. The Wild claimed that their platform saved them $10,000 per 
project and 100+ days in preparing presentations, and gained them 50 per cent faster project 
approvals [132]. 
SRI International and Obayashi Corporation developed an AR system which captures 3D 
information of built rebar and digitally tie this to 3D Building Models [133]. Specifically, the 
technology enables identification of discrepancies between built structures and the building plan, 
and greater efficiencies in rebar inspection [133, 134]. 
Through a partnership between Microsoft and Trimble, users are able to use Trimble’s XR10 
hardhat, equipped with the Microsoft HoloLens 2, to visualise a 3D model hologram of a build 
within the real location, and collaborate in real time [135, 136]. Additionally, the AR technology 
enables installations to be verified and for building services to be priced more efficiently [137, 
138].  
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Due to significant benefits of the VR, AR, and MR technology, governments around the world 
are making more investments in this field. Examples include: 
 Singapore – as part of the Construction Industry Transformation Map, the Building and 

Construction Authority introduced the Integrated Digital Delivery (IDD) in 2017, with AR 
and VR technologies having a significant role in the digital design area  [139, 140]. 

 UK – in 2018, the UK Government announced a £72 million investment in the Core 
Innovation Hub, which will support essential research and development in digital and 
offsite manufacturing technologies including AR and VR [141].  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.2.2. New energy sources for domestic buildings  
 

The global energy crisis, limited fossil fuel resources, and increasing environmental awareness 
(of the impacts of fossil fuel usage) have encouraged scientists and governments from around 
the world to develop alternative clean and locally-generated energy sources. The application 
of hydrogen, sand batteries, and bladeless turbines are discussed below. 

Hydrogen  
In recent years, hydrogen has been suggested as an alternative energy source to natural gas. It 
can be used in domestic buildings in two ways: first, through its direct use (i.e., burning it for 
heating or cooking purposes); and second, through its usage in energy storage units [142]. The 
latter helps to store energy that is generated by renewable resources, such as solar and wind 
[143].  
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The process of burning hydrogen involves no greenhouse gas emissions, however, pure 
hydrogen is not readily available in nature and is produced through natural gas reforming, 
electrolysis, solar-driven or biological processes [144]. Generating hydrogen, therefore, may 
involve carbon emissions if renewable energy is not used in this process [145]. New Zealand is   
investigating green hydrogen production i.e., the use of renewable energy sources to produce 
hydrogen [146, 147]. 
 
Sand batteries 
Researchers at Polar Night Energy in Finland installed the world’s first sand battery which 
stores energy for months at a time and has 100 kW heating power and 8 MWh capacity [148, 
149]. In this sand battery, green energy that is produced via wind turbines or solar panels is 
used for heating the battery’s low-grade sand to up to 500°C [148]. The green energy that is 
stored during the summer can then be used during winter when energy is more expensive and 
producing green energy is more difficult [148]. Apart from CO2 that is embedded in the 
construction of the heat storage unit, the system has no further carbon emission and is 
considered a clean energy source [149]. Residential buildings and grouped houses in a 
neighbourhood would be able to take advantage of this new technology.  
 
Bladeless turbines 
The wind energy sector has significant global growth in recent years [150]. However, despite 
some of the advantages of wind turbines, there are some challenges including high costs, 
location restrictions, noise and aesthetic pollution, and the negative impact on local wildlife 
[151, 152].  
 
To address some of these challenges, a Spanish company is developing Vortex Bladeless which 
harvests wind energy without having any rotating blades. Instead, wind energy is harnessed 
when a cylinder fixed vertically with an elastic rod oscillates on a wind range, and electricity is 
generated through an alternator system [153]. The design of Vortex Bladeless was funded by 
the European Commission although the project is yet to be commercialised [154, 155].  
 
Vortex Bladeless claims to be a greener wind alternative with fewer negative impacts on the 
environment and wildlife, is noiseless, lightweight, and can be placed near a house or over the 
roof [153, 156]. Tests suggest that it is able to generate electricity about 30 per cent cheaper 
than conventional wind turbines [154]. As a safe and noiseless wind turbine, this technology 
may be used near buildings and residential areas.  
 
4.2.3. Wearable technologies  
 

The application of wearable technology in the construction sector has grown significantly in 
recent years; and applies to “any kind of electronic device designed to be worn on the user’s 
body” [157-159]. For example, it can be in the form of jewellery, accessories, medical devices, 
or clothing, and can be used in conjunction with other digital technologies.  
 
The global wearable technology market was worth US $115.8 billion in 2021 and is expected to 
exceed US $380.5 billion by 2028 [160]. The benefits of this technology for the sector include: 
improved onsite safety, workplace communication and efficiency, resource planning and 
management, and compliance with regulation [159, 161, 162].  
 
Below are some examples wearable technology available for the sector: 
 Personal Protective Equipment (PPE) can be equipped with built-in sensors to track body 

movements and collect human physiology and biochemical data (e.g., heartbeat, body 
temperature, blood pressure), and track the user’s location [157, 163-166]. The 
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information that is collected can then be combined with internet of things, artificial 
intelligence, and machine learning to detect worker health and safety (e.g., falls, fatigue, 
microsleeps, respiratory distress, presence of workers in hazardous zones) [161, 162, 165, 
167-169]. 

 JLG and Kinetic developed a product that notified construction workers when they were 
within six feet of another worker when social distancing was required during the COVID-19 
pandemic [158]. 

 Moodbeam is a silicone wristband which allows employees to self-report their mood. The 
data can then be collected and shared to make others aware of staff mental well-being 
[170]. 
 

However, despite the benefits of wearable technologies, there is concern about potential 
security and privacy issues associated with wearables, such as the amount of data collected, 
how long it is stored, the level of data processing and manipulation, accessibility of the data, 
and the risk of data misuse [171-173]. For this this reason, some countries have regulation 
around their usage. For example, under the European Union’s General Data Protection 
Regulation (GDPR) framework, it is mandatory for wearable users to be aware of what data is 
being accessed by which app [174]. 
 
4.2.4. Digital twin 
 

While it is important to monitor the performance of the build, it can be costly and sometimes 
unsafe to monitor the actual built object. With recent developments in BIM and data collection 
sensors, digital twin addresses this issue. Through this technology, an identical version of the 
built environment is created, enabling users to monitor the performance of buildings without 
the need to be physically present in the actual environment.  
 
A digital twin is a “virtual representation of an object or system that spans its lifecycle, is 
updated from real-time data, and uses simulation, machine learning and reasoning to help 
decision-making” [175]. It acts as a repository of data that represents the past, the present, 
and simulates predicted futures [176].  
 
In recent years, the use of a digital twin technology in the built environment has grown 
significantly. The global digital twin market was valued at US $6.75 billion in 2021 and is 
projected to grow to US $96.49 billion by 2029 [177]. An online survey by the Royal Institution 
of Chartered Surveyors (RICS) found that 21.5 per cent of construction professionals were 
currently using digital twin technology, and that 42.4 per cent were exploring its usage [178].  
 
While a digital twin has mainly been used for the operation and maintenance phase of 
building, the built environment could also use this technology at all stages of a project (from 
design, construction, handover, post occupancy, through to the end-of-life [178]). However, 
some key challenges in using this technology include: data security and ownership issues, lack 
of common data standards and tools, and diversity in source systems [179]. 
 
Two examples of governments around the world using digital twins in their key projects are: 
 Singapore – in February 2022, the world’s first digital twin of an entire nation was 

completed. This will help Singapore respond to various national challenges including: 
climate change; the rollout of renewable energy; the national water resource management 
and planning; and coastal protection efforts [180].  

 European Commission – as part of the Green Deal and Digital Strategy Destination Earth 
was initiated [181]. This is a “digital model of Earth that will be used to monitor the effects 
of natural and human activity on our planet, anticipate extreme events and adapt policies 
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to climate-related challenges”. As part of this project, digital twins on weather-induced 
and geophysical extremes and climate change adaptation will be available by 2024 [182].  

 
Additionally, advancements in the implementation of digital twins in Australia and New 
Zealand are highlighted below.   
 In 2019, the Australia and New Zealand Land Information Council (ANZLIC) developed the 

principles for spatially enabled digital twins of the built and natural environment in 
Australia [183]. 

 In July 2021, the Smart Cities Council (SCC) of Australia and New Zealand published the 
draft digital twin blueprint for public consultation. The document provided “an overview of 
the opportunities to build a digital twin marketplace across the Australia New Zealand 
region” [184]. 

 As part of the 2021 Australian Infrastructure Plan, Infrastructure Australia aims to ensure 
all federally funded infrastructure projects incorporate a digital twin within the next 10–15 
years [185].  

 Buildmedia is creating Wellington’s digital twin [186] which will “help the community to 
understand the challenges at hand to make better decisions on how to plan for the future” 
[187]. Wellington City Council was one of the 15 winners of the Bloomberg Mayors 
Challenge for this innovative project [187, 188].  
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4.3. Trends in building materials 
 
4.3.1. Waste-based construction material 
 

New Zealand’s first Emissions Reduction Plan requires that “by 2050, Aotearoa has a circular 
economy that keeps materials in use for as long as possible” [18]. With that in mind, examples 
of waste-based construction materials are outlined below in Table 3. 
 
Table 4. Waste-based construction materials from around the word. 

Building waste 
 

NZ – researchers from the University of Waikato are using building waste to produce new 
building products, such as alternatives to structural timber, cladding, fencing, and decking 
[189]. 
 

Plastics and packaging waste 
 

Kenya – Green Pavers have been making building material such as roofing tiles and fencing 
posts from recycled waste plastic [190]. 
 

UK – researchers at the Queen's University Belfast have been exploring options for 
converting plastics waste to building materials since 2009 [191]. 
 

Global – a review of recent projects in this field concluded that waste-based plastic material 
could be successfully used in concrete bricks/pavement blocks, non-structural panels, 
temporary shelters, and low load-bearing structures such as partitions and decorative tiles 
[192]. 
 

NZ – saveBOARD upcycles packaging to produce building materials such as exposed internal 
linings, paperfaced internal linings, roofing substrates, rigid air brace boards, and ceiling tiles 
[193, 194]. SaveBOARD has less than 90 per cent of CO2 compared to Plasterboard and Fibre 
Cement Board, and less than 80 per cent of CO2 compared to Plywood [195]. 
 

Organic waste 
 

Global – new sustainable construction materials have been developed from agricultural 
waste (e.g., corn husk, wheat/barley straw, rice husk, groundnut shells, sugarcane, and 
bamboo leaves). Products range from brick and masonry elements to green concrete, 
insulation materials, reinforcement materials, particleboards, and bio-based plastics [196]. A 
review of existing research concluded that using agricultural waste to manufacture 
construction materials brought cost and environmental benefits; improved the overall 
physical, mechanical, and thermal qualities of construction materials; led to reductions in 
greenhouse gas emissions and fossil fuel usage; and created new jobs [197]. 
 

Organic material  
 

France – in 2019, a French architect showed how construction material could be fabricated 
from textile industry waste. Specifically, recycled clothes were mixed with glue and 
compressed into a mould to produce FabBRICK bricks. FabBRICKs have a unique visual 
appeal (as the bricks take on the colour of the recycled clothes/fabric), and have good 
mechanical/water/fire resistance, and acoustic/thermal insulating qualities. These bricks can 
be used for making both furniture and partition walls [198].    
 

 
  



 

MINISTRY OF BUSINESS, INNOVATION & EMPLOYMENT 40 Building and Construction Sector Trends – Annual Report 2022 

 

4.3.2. Sustainable reinforced concrete  
 

“After water, concrete is the most used man-made material on the planet” [199]. Concrete’s 
popularity is due to its strength, durability, fire resistance, resilience, safety and affordability, 
however, there are also concerns about the environmental impact of concrete [199, 200].  
 
Following the Paris Agreement in 2015, scientists, manufacturers, and researchers around the 
globe have been looking at options to reduce the environmental impact of concrete. These 
include approaches such as low-damage design [201], corrosion protection [202], and 
strengthening existing structures [203] to reduce the life cycle carbon emission of concrete. 
 
Reinforced concrete is when concrete is reinforced with steel bars. Applying the circular 
economy concept in the production, reusing and recycling of steel is also another strategy to 
reduce the environmental impacts of the manufacturing of reinforced concrete [204]. Along 
with these efforts, other innovative alternatives are briefly discussed below.  
 
Hemp rebar 
Researchers at the Centre for Architecture Science and Ecology at the Rensselaer Polytechnic 
Institute in New York invented hemp rebar as an alternative to ordinary steel. Preliminary 
results have found strength characteristics that were comparable with traditional steel while 
achieving a significant reduction in the carbon footprint [205]. However, whether this product 
is compatible with New Zealand’s standards and seismic design approach remains to be seen 
and requires further research.  
 
D5 Green concrete 
D5 Green is a mineral-based mixture that includes natural pozzolans (pumice-like volcanic 
material that is common across the volcanic plateau of the central North Island in New 
Zealand) [206]. Concrete made with D5 Green reportedly reaches its character strength on day 
7 (compared with day 28 for ordinary concrete), is waterproof, has up to 35 per cent greater 
strength, and reduces carbon emissions by up to 40 per cent [206, 207]. Additionally, when 
this product is used with supplementary cementitious materials “cement content can be 
reduced by up to 50 per cent without impairing early or ultimate strength of concrete” [207]. 
D5 Green concrete mixture was appraised by BRANZ [208].  
 
Carbon-fibre reinforced concrete 
Carbon-fibre reinforced concrete is one where the concrete is strengthened with carbon fibre 
yarn in a process of thermal decomposition called pyrolysis [209]. With this product, less 
concrete is used to protect the reinforcement elements in the new concrete and the outcome 
is a more sustainable, less material-intensive and is a lighter product. Compared to steel, 
carbon is four times lighter and has six times more load-bearing capacity [210]. In terms of 
architectural design, it is possible to design and build unusual and curved shapes with this thin 
reinforced concrete [210, 211]. To make the carbon fibre more environmentally friendly, 
scientists are currently developing bio-based carbon fibres that will have a significantly lower 
carbon footprint compared to petroleum-based carbon fibres [212]. 
 
The world’s first carbon fibre-reinforced concrete building was initiated in Germany in 2017  
[213]. Germany is accelerating the use of carbon fibre-reinforced concrete through significant 
research investment [213]. As an example, the project C³ (Carbon, Concrete, Composite) is the 
largest research programme in the field of building construction within Germany [214, 215]. 
This project aims to replace traditional steel reinforced concrete with carbon reinforced 
concrete [214]. Further research is needed, however, before it can be determined whether this 
product is compatible with New Zealand’s standards and seismic design approach.  
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5.  Conclusion  
 

 
The building and construction sector is a significant contributor to New Zealand’s economy. 
It accounted for 6.7 per cent of total GDP for the year ended March 2022, and was the third 
largest employer, employing 295,300 people in the year ended June 2022.  
 
Despite the ongoing challenges of the COVID-19 pandemic, the past year saw continued 
demand for residential housing, with the number of residential building consents reaching 
record-level highs. There was also steady growth in the workforce pipeline, due to increases in 
the number of domestic students enrolling in construction-related qualifications, and those 
changing their careers to work in the sector. The sector, however, continued to be impacted by 
the rising costs of construction and ongoing issues with the global supply chain.  
 
Climate change is one of the key drivers shaping global trends and innovations in building 
design, technology, and materials. Related to this, decarbonisation and digitalisation are two 
key factors influencing these trends. The circular economy concept is also being introduced in 
the new generation of construction materials. 
 
In the future, as these trends and innovations are further developed and embedded, they will 
enable the sector to be more environmentally friendly, less labour intensive, safer for workers, 
and more cost efficient and resilient. These are developments that New Zealand could well 
benefit from to ensure equitable outcomes for all. 
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6. Appendix A: Key sector statistics 
 

  
  

Year ended March 

2021   2022 
Gross Domestic Product (GDP) 

Real GDP (in 2009/2010 prices) NZD millions 16,898 
 

18,106 
 

annual % change -2.8% 
 

7.1% 
Real residential investment            
(in 2009/2010 prices) 

NZD millions 16,246 
 

17,384 

 
annual % change 1.8% 

 
7.0% 

Real non-residential investment 
(in 2009/2010 prices) 

NZD millions 6,642 
 

6,909 

  annual % change -10.4%   4.0% 

  
   

Year ended June 
2021   2022 

Building consents and activity 

Residential dwelling consents consents issued 44,331 
 

50,736  
annual % change 17.9% 

 
14.4% 

 stand-alone houses consents issued 24,532 
 

23,913  
annual % change 10.8% 

 
-2.5% 

 multi-unit homes consents issued 19,799 
 

26,823  
annual % change 28.0% 

 
35.5% 

Value of total building work             
put in place 

NZD$ millions 27,510 
 

30,919 

 
annual % change 14.9% 

 
12.4% 

Residential building work                 
put in place 

NZD$ millions 18,537 
 

21,222 

 
annual % change 21.3% 

 
14.5% 

Non-residential building work 
put in place 

NZD$ millions 8,973 
 

9,696 

   annual % change 3.6%   8.1% 

  
   

Year ended June 
2021   2022 

Prices 

Consumers price index (CPI) – 
home ownership index 

% change from the 
same quarter of 

the previous year 

7.4% 
 

18.3% 

Producers price index (PPI) – 
construction input index 

4.0% 
 

13.1% 

Producers price index (PPI) – 
construction output index 

4.5% 
 

12.7% 

Wood and timber price index 13.8% 
 

17.1% 
Ready-mixed concrete index 6.5%   6.0% 

 

xxxxxxx 
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Year ended June 
2021   2022 

Labour market 

Employment (HLFS) no. of employees 275,100 
 

295,300  
annual % change 5.0% 

 
7.3% 

LCI salary and wage rates 
    

 construction sector % change from the 
same quarter of 

the previous year 

3.0% 
 

4.2% 
 all industries 2.1% 

 
3.4% 

QES average hourly earnings       
 construction sector NZD 32.09  33.99  

% change from the 
same quarter of 

the previous year 

4.2% 
 

5.9% 

 all industries NZD 34.8 
 

37.0 
  % change from the 

same quarter of 
the previous year 

4.0%   6.4% 

  Year ended March 
2020   2021 

Labour productivity index      

 construction sector annual % change 3.7% 
 

-2.9% 
 all industries  annual % change 0.9%   0.7% 

  
   

Year ended December 
2020   2021 

Health and safety 

Claims for work-related injuries no. of claims 36,500 
 

38,600  
annual % change -2.4% 

 
5.8% 

Injury incidence rates 
    

 construction sector claims per 1,000 
FTEs 

142 
 

143 

 all industries claims per 1,000 
FTEs 

89 
 

90 

Source: Stats NZ 
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