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Our interest in this area

Growth in output prices, 2000-2020
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Our interest in this area

Indicative future costs (% of GDP)

OUR INFRASTRUCTURE CHALLENGE
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Aim of this research

Our aim: Understand and benchmark the economic performance of
New Zealand’s construction industry, and in particularheavy/civil
construction

Key research questions:

 What has productivity ever done for us, anyway?

 How has (labour) productivity evolvedin different parts of the
construction industry between 2000 and 20207

 How does our construction productivity growth measure up to other
OECD countries (and can we explain cross-country differences)?

 How has the construction sector fared through the early stages of
the Covid-19 pandemic? [in progress — not complete]
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Some initial hypotheses

Everyone starts with some assumptions. Here were some of mine:

* Productivity growth is likely to be faster in heavy / civil construction
thanin buildingconstruction due to higher capital intensity, larger
project size, and larger, more internationalised firms.

 Boom-bust cycles reduce construction productivity growth by
reducing incentivesto investin equipmentand training.

* New Zealandis likely to experience comparatively weak construction
productivity growth relative to other OECD countries, consistent
with our overall productivity growth performance.
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Why do we care about productivity?

Average annual change in output prices
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Baumol’s unbalanced growth model in NZ

Impacts of 1% labour productivity growth at the industry level:
Notes:
B Annual B Business cycle M Longterm (2000-2020) 1. Effects are estimated from five

reduced-form econometric models
Output price growth _
e

with changes in outcome variables
(price growth, RGDP growth, etc) on
the left hand side and changes in
productivity on the right hand side

2.  Models are estimated using SNZ
industry productivity and industry
wage data for 2000-2020 period

3. Annual difference and business cycle
difference models include time and
industry random effects; long term
model is estimated with OLS

Labour inputs 4.  Results are similar if MFP growth is
substituted for LP growth
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Baumol’s unbalanced growth model in NZ

Impacts of 1% labour productivity growth at the industry level:

B Annual B Business cycle M Longterm (2000-2020)

-
— |
Output price growth —
— )
.
Real GDP growth F
=
_|

[

Nominal GDP growth Q

rebourinputs —ﬂ

=

Average hourly wage

-1.0% -0.5% 0.0% 0.5% 1.0%

Implication 1:
Cost disease

INFRASTRUCTURE
L COMMISSION
Te Waihanga

J' NEW ZEALAND



Baumol’s unbalanced growth model in NZ

Impacts of 1% labour productivity growth at the industry level:

B Annual B Business cycle M Longterm (2000-2020)
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Baumol’s unbalanced growth model in NZ

Impacts of 1% labour productivity growth at the industry level:

B Annual B Business cycle M Longterm (2000-2020)
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Baumol’s unbalanced growth model in NZ

Impacts of 1% labour productivity growth at the industry level:

B Annual B Business cycle M Longterm (2000-2020)

Output price growth 1

Real GDP growth
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Baumol’s unbalanced growth model in NZ

Impacts of 1% labour productivity growth at the industry level:

B Annual B Business cycle M Longterm (2000-2020)
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Findings (1)

 Baumol’sunbalanced growth model holds for the New Zealand
economy

e Fasterindustry productivity growth reduces output price inflation,
increases real output, and reduces workforce requirements
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Past research on construction productivity

Long-run productivity growth in the NZ construction industry (MFP/TFP)

e Dijewert and Lawrence  e====Black, Guy and McLellan  e====Chapple  =====QOrr = SNZ (MFP)
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Past research on construction productivity

Long-run productivity growth in the NZ construction industry (MFP/TFP)
e Djewert and Lawrence e Black, Guy and McLellan  e====Chapple Orr e SNZ (MFP)
1200
1100
1000

900 \y /

800

700

INFRASTRUCTURE
COMMISSION
Te Waihanga

J' NEW ZEALAND



Labour productivity trends for sub-industries

SNZ publishes productivity statistics for the aggregate construction
industry (ANZSICO6 E)

What’s happeningin different parts of the industry?
e Buildingconstruction (E30)

* Heavyand civil engineering construction (E31)

e Construction services (E32)

We constructed labour productivity estimates for sub-industries using
methods and data that are consistent with SNZ’s published industry
productivity statistics

* NotinglJaffe, Le and Chappell (2016) did this with microdata!

L
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Labour productivity trends for sub-industries
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Real output growth trends

Growth in real output, 2000-2020

e Building Construction == Heavy and Civil Engineering Construction
== Construction Services e TOtal economy
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Labour input growth trends

Growth in labour inputs, 2000-2020

e Building Construction === Heavy and Civil Engineering Construction
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Labour productivity growth trends

Labour productivity growth, 2000-2020
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= Construction Services e Total economy
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Labour productivity growth over business cycles

Labour productivity growth over business cycles
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Changes in the capital/labour ratio

Growth in capital-labour ratio, 2000-2020
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Competition and productivity?
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https.//www.productivity.govt.nz/competition_explorer/measure
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https://www.productivity.govt.nz/competition_explorer/measure

Findings (2)

* Heavy and civil construction productivity grows more slowly than
building construction productivity

e Construction productivity growth accelerated after the GFC

* These differences seem to reflect multifactor productivity growth
rather than capital deepening
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International comparisons

We compare growth in construction labour productivity rather than
levels to avoid obviousissues with currency conversionsand differing
definitionsof hours worked and capital stock

We gathered industry productivity data for 34 OECD countries from
several sources:

* Nationalstatisticsagencies (NZ, Aus)
e QOECD.Stat (30 countries)
* EU-KLEMS (2 countries; consistent with OECD.Stat)

We focused on comparisons over the last two business cycles (2000-
2008; 2008-2020)
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Neither exceptional nor dismal

We are here
2000 to 2008
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eIU01S]
puejod
eluenyy
puejad|
ELEIH|

eO1Y IS0
eIAYe]

ueder
sdewuaqg
uleds
Ae3uny
Sanoquiaxn
puejeaz maN
|eSnyiod
Auewluan
puejaJ|
SpuejiayianN
wni8jag
eljeJisny

wop3uty payun

2008 to 2020

pueIaZIIMS
epeue)
211qnday yaaz)

ERECID)

puejuiy
uspams
AemuoN

$91E15 paluN
Ajey

21jgqnday eAo|s
BIUAAO|S
elquojod

oueld

elsny
X X X X
o0 (Y] < o~

ymou3 Alianonpoud unoge| [enuue agesany

0%
-2%
-4%

Neither exceptional nor dismal

L

INFRASTRUCTURE

* NEW ZEALAND
COMMISSION
Te Waihanga




The post-GFC productivity acceleration?

Changes between 2000-2008 and 2008-2020 periods

8%

6% . . .
Decelerating productivity growth Accelerating productivity growth

<&
<

4%

2%

0% IIl._--llllllllllllllllll
”III

Change in labour productivitu growth rate

IR R IR I NS © 2@ A& 0 A QI NP O 223D O & o Q Q& Q>
o”’(\\ ‘So\\@é y &(\\ o‘"é\ §®®0\%°@\®06 «’b& Qbe Q’bb ‘3\? &Q’Q '\\Q’Q N \@\ q}q’o &°@&°® @é é’bovo& ‘\'5& é"b(\ & <\°§ @'@g %Q'b\ 0906\\?9 0\,2,0
o Vgf Wk P o & Gt PP S ¢ FAY QO O F P S O &
F ¢ R & & Lol Q ) \a
2 & @ S ¢ SF & >
KX & S X RN <&
(‘}0 (}« \)Q

* NEW ZEALAND
. INFRASTRUCTURE
l. COMMISSION
Te Waihanga



Why such large variations?

Why does (measured) construction productivity growth vary so
dramaticallyacross the OECD?

We considered three types of potential explanations:

e Market characteristics: Catch-up growth opportunities; market size;
regulation of construction [labour market regulation?]

e Construction market dynamics: Changesin demand or composition
of construction output; boom-bust cycles

e Methodology: Differing approaches to measuring quality/price
changes may produce different productivity growth estimates
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Correlates of faster labour productivity growth

Model Long difference (2000-2020)  Business cycles (2000-2008 and
2008-2020)

Outcome variable Average annualchangein Average annualchangein
labour productivity labour productivity

Explanatory variables

Market Per-capita GDP at start of period -0.017*** -0.023***
characteristics  (natural log) (0.004) (0.006)
Population at start of period (natural -0.005*** -0.004***
log) (0.001) (0.001)
World Bank construction permit score, 0.0005** 0.0007***
averaged over period (0-100) (0.0002) (0.0002)
Construction Average annual change in real house -0.072 -0.103**
market price (0.090) (0.050)
dynamics Construction output growth volatility -0.042 -0.032
(standard deviation) (0.045) (0.056)
Average annual change in road -0.227 -0.862***
investment share (0.297) (0.325)
Methodology Number of PPl methods in line with -0.002*** -0.002***
OECD preferred approach (0-8) (0.001) (0.001)
Constant 0.241*** 0.274***
(0.052) (0.071)
Observations 31 56
_R2 0.672 0.464
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Things that seem to matter (and some that don’t)

Impact of a move across interquartile range
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Things that seem to matter (and some that don’t)

Impact of a move across interquartile range
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Things that seem to matter (and some that don’t)

Impact of a move across interquartile range

GDP per capita, 2000 (natural log) e
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Things that seem to matter (and some that don’t)
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Series Indexed to 1961 = 100

Regulation and productivity growth

FIGURE 4. SPENDING PER MILE AND HIGHWAY WAGE AND
MATERIALS PRICES
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- —= ——— —r—_

100 Const. Hourly Wage
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Notes: This figure shows Interstate spending per mile from our 6-year periods, along with the construction hourly
wage (in blue; BLS), construction p ion per full time empl (dashed blue; BEA), and materials prices
(vellow; BLS). We index all figures to 100 in 1962.

Sources: Brooks and Liscow (2019)
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Regulation and productivity growth

FIGURE 4. SPENDING PER MILE AND HIGHWAY WAGE AND
MATERIALS PRICES
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Notes: This figure shows Interstate spending per mile from our 6-year periods, along with the construction hourly
wage (in blue; BLS), construction ion per full time empl (dashed blue; BEA), and materials prices
(vellow; BLS). We index all figures to 100 in 1962.

Sources: Brooks and Liscow (2019)
https://slideplayer.com/slide/5984668/
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Regulation and productivity growth
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Findings (3)

New Zealand’s construction labour productivity growth performance
is middling by OECD standards

Many OECD countries experienced faster construction productivity
growth after the GFC

Cross-country regressions highlight some factors that might matter
for construction productivity growth —and others we can probably
ignore
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Conclusion: More questions than answers

* Since the GFC, construction productivity growth has accelerated in
many OECD countries, including NZ. Why?

* New Zealand appearsto be an above-average performer on
construction productivity growth. Does this seem right?

e Infrastructure construction appears to be the worst-performing part
of the construction sector. What could be causing this?
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