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1. Introduction 
 

William Easterly’s book The Elusive Quest for Growth is a recommended reading for 
policymakers.  It reminds policymakers that people respond to incentives.   
 
It has been shown that New Zealand’s productivity growth over the 1990s was 
significantly higher than the1980s, e.g. Razzak (2003).  One can easily decompose 
GDP per person into the product of GDP per hours-worked and hours-worked per 
person (labor utilization), Razzak (2007) among others. The level of New Zealand’s 
labor productivity is relatively lower than Australia’s, but labor utilization is higher.i  
 
The main determinants of economic and productivity growth in the modern theory of 
economic growth are the stock of capital, population and technical progress. The latter 
is the main driver of the growth process.  Technical progress is driven by the stock of 
knowledge which is approximated by variables such as R&D stock, FDI stock, human 
capital stock.   

Population plays a positive role in the process.  Population has a scale effect on 
growth according to Jones and Romer (2010).  The larger the population the higher 
the probability of finding “new ideas”, and the larger the size and scope of the 
markets.  To grow, countries must produce more new products and sell them! 

In the theory of development, reliance on the production and export of primary 
commodities such as fuel, ore and mining and agriculture is not conducive to growth 
and productivity.  Indeed, growth and productivity have been highly associated with 
industrialization. Example includes England, the US, Japan, South East Asia, and 
recently China.  New Zealanders seem opposed to manufacturing. The theory of 
political economy explains the apparent reluctance of New Zealanders to 
industrialize.  The New Zealand psyche is perhaps shaped by the very nature of the 
farming society.  Farmers are bourgeoisies.  They are politically and socially 
powerful; and may not be enthusiastic about the prospect of having a potentially 
growing and wealthy industrialist group. However, industrialization could be an 
agriculture-based, take a green, environmentally friendly path and involve 
investments in knowledge.  

In addition to small population and the ensuing fewer new ideas and smaller markets, 
and a relatively small scale of industrial production, New Zealand also lacks physical 
and R&D capitals.  Growth requires: population, capital and knowledge.      
 
This memo will discuss the relevance of the above factors for New Zealand.  It is 
organized in several sections.  The gap in productivity, capital and R&D capital 
stocks, human capital, FDI, immigration, regulation, tax policy and a conclusion.
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2. The gap in productivity, capital and R&D capital stocks  
 
In Razzak (2007) I found that differentials of R&D stock, manufacturing stock (a 
measure of the degree of industrialization), and capital stock are the most important 
explanatory variables of the productivity gap between us and Australia.  Also, Hall 
and Scobie (2005) amongst others showed that New Zealand suffers from a lack of 
capital. When capital is shallow (at least at the sector level) employment grows 
quickly, Acemoglu and Guerrieri (2008).  New Zealand’s labor utilization statistics 
are very significant, which is consistent with the shallowness of capital we have.  We 
work slightly longer hours than the Australians and our employment figures are 
significant relative to OECD.  Capital deepness increases output growth.  Table 1 
provides simple statistics.  The growth rate of the stock of capital in New Zealand is 
significantly slower than that of Australia over a period of 27 years. 
 

Table 1: Capital Stock 
 Australia New Zealand 
 1980 2007 1980 2007 

Capital  953.983 2810.345 162.222 352.634 
Growth rate of capital 4% 2.8% 

Data are in billions, PPP-adjusted.   
Sources: Statistics New Zealand and the ABS  
 
Regarding the importance of the Australian mining industry, the Australian mining 
sector is about 5 percent of Australia's GDP.  Removing it or adding it to the 
calculation does not change the matter.  I have already shown that in my above 
referenced paper.  In the theory of development economics, however, a country has a 
relatively smaller develop if it relies more on primary commodities such as 
agriculture, fuel, and mining.  
 
By comparing two neighboring countries we are effectively controlling for the 
distance from the rest of the world because New Zealand is similarly far from the rest 
of the world as Australia.  The distance hypothesis does not seem to be 
valid.  Further, I am sure that the institution differential hypothesis can explain 
differences in productivity between the US and Kenya, for example, but differences in 
institutions and institution quality between New Zealand and Australia are small and 
cannot explain the large gap in productivity. Differences in the laws, and culture  
don’t explain differences in the levels of productivity between New Zealand and 
Australia either.  We are, however, different in size, both with respect to population 
and the extent of the market.  These might be an issue that deserves research.  
 
The rate of return to public R&D in New Zealand is insignificant and there has been 
no significant spillover from public R&D over the past 40 years, Johnson et al. 
(2007). To explain, imagine that, for example, an engineer receives a government 
grant to design a new lawnmower. She does, but the lawnmower was never built and 
never sold in the marketplace. The US national laboratories responsible for public 
R&D found out – forty years after it was established – that commercialization should 
be one of the main conditions for research grants.  US public R&D expenditures have 
a significant return to average productivity.  Spillover from public R&D in the US has 
been widely documented.  Note that there is a huge difference in the size and the 
scope of the research fund between the US and any other country.  The Pentagon 
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alone spends more than 70 billion dollars a year on research, followed by NASA at a 
distant second with 10 billion.   
 
Comparing New Zealand with Australia, the Australian Bureau of Statistics’ latest 
survey on R&D in 2008 (with data up to 2006), suggested that (1) R&D expenditures 
have been increasing over time; (2) the share of public R&D expenditure in total has 
been the smallest, and is declining while the private sector’s share has been the 
highest and continues to rise;  (3) university share of R&D expenditure is twice as 
large as the government’s and half that of the private sector, but is rising over time; 
(4) the ratio of private sector R&D expenditures to GDP is about 1 percent, much 
smaller than average OECD (Average OECD private sector R&D expenditure / GDP 
ratio in 2006 was 1.5 percent, with Sweden always on top of the list with an average 
of 2.9 percent).  
 
As far as I know, Statistics New Zealand’s latest survey was published in 2006. The 
results indicate that (1) total R&D expenditure increased over the period 2004 to 2006 
by 10 percent.  Private sector R&D expenditures increased by 12.7 percent 
government increased by 1.8 percent, and the university sector increased by 13.6 
percent;  (2) there has been no significant change in the proportion of R&D 
expenditures to GDP with the private sector’s R&D expenditure as a proportion of 
GDP about ½  percent, which is half that of Australia’s.  Robin Johnson’s calculation 
of the stock of R&D as a percent of GDP for Australia and New Zealand from 1985 
reveals a more disappointing picture (I used Robin’s data in my research.  His data 
were basically an update of Philpot’s). The data are short, ending in 2002, but the idea 
is clear.  The Australian stock of R&D trends upwards, since the early 1990 while 
ours remained constant.  
 

Figure 1 
R&D Stock / GDP Ratio
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3. Human capital 

 
R&D and human capital stocks are highly correlated.  Charles Jones is a leading 
contributor to literature on growth. He argues that there is a scale effect on growth, 
which has been hitherto neglected.  In the past, economists thought that the increase in 
population growth reduces economic growth.  He says that the higher the share of 
researchers and scientists in the population, the higher the probability of finding “new 
ideas”, which drives growth.  Additionally, he adds, the larger the population, the 
higher the probability of finding new ideas.  Growth is about “increasing returns to 
scale”.  Typical factor inputs such as capital, labor and land exhibit diminishing 
returns, knowledge does not.  Technical progress produces growth.  It is not so 
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surprising that Johnson et al. (2007) found no significant return and spillover from 
public R&D in New Zealand.  It means that technical progress has been weak.  
Producing and exporting milk, for example, will not make New Zealand grow.  It will 
not increase productivity.  But imagine producing milk that when we drink it, we get 
younger! What would that do to New Zealand’s productivity?  Nokia telephones are 
made of cheap plastic parts worth pennies, yet are sold for 100 dollars. The 100 
dollars is the value of the ideas.  These are examples of skilled labor-intensive goods. 
 
We have credible theoretical and empirical evidence that human capital matters a 
great deal for growth.  But there is a wrinkle here, which is has not been addressed 
empirically in the literature: Does the quality of human capital matter for growth?  I 
am working on a paper where I examine if the differences in the quality of human 
capital explain differences in growth across countries. Put differently, how much of 
the difference in growth can be explained by differences in the quality of human 
capital? I will send you a copy in due time.  

 
Technology cannot diffuse without brains, according to Nelson and Phelps’ (1966) 
classic argument with empirical support for New Zealand shown by Razzak and 
Timmis (2010). We found that the stock of university graduates and post graduates in 
New Zealand has a positive, significant rate of return in terms on labor productivity.  
However, we found no significant return from the high school and vocational degree 
earners.  An encouraging trend is present in the data, as the ratio of university 
graduates to working age population has been increasing the ratio of no-degree 
workers to working age population has been falling, but remains relatively high.  Note 
that an increase in the supply of university graduates without an offsetting increase in 
demand (excess supply) depresses real wages. However, technical progress lifts the 
demand for graduates and increases productivity and real wages. Therefore the need 
to increase productivity is paramount for New Zealand. 
 
Below are some statistics, which I computed from various sources to describe the 
human capital level and quality in both Australia and New Zealand.  Human capital is 
typically measured in average years of schooling.  The difference between us and 
Australia is insignificant and in terms of the number of researchers (for every 1000 
worker in the labor force) there seems to be no significant difference. Patent is the 
number of nationally registered patents in 2007, clearly we are lagging behind 
Australia. TIMMS (2007) is a score for standardized tests in math and science for 4th 
and 8th graders.  I report the average score in 2007.  The difference seems small, but 
Australian’s kids are doing slightly better than ours. I will eventually use this measure 
to adjust the stock of human capital for quality.    
 

Table 2: Selected Indicators of Human Capital (2007) 
Indicators Australia New Zealand 
Human Capital1 12.3 12.7 
Working in research2 5.66 5.04 
Patent3 1962 335 
TIMMS4 514 498 
1- Average years of schooling.  2-Full time equivalent of researcher and technicians for private and 
public sectors for every 1000 labor force (Australia is 2006 observation while New Zealand is 2007) 
 3-National patents in 2007. 4-The average score for 4th and 8th graders in internationally standardized 
tests in math and science 
 



 5

4. FDI 
 
Jones and Romer (2010) argue that FDI is a significant driver of growth.  Foreign 
capital can come if we welcome it.  If it comes it brings with it technical progress, but 
FDI probably comes if our workforce is highly trained, i.e., endogeneity.  Here are 
some statistics. 
 

Table 3: Foreign Direct Investment 
 Australia New Zealand 
 1972 2008 1972 2008 
FDI net flow % of GDP 2 5 1 4 
FDI growth  6% 10% 

 
The difference in the shares of GDP is statistically insignificant.  FDI grew faster in 
New Zealand over the past 37 years. Could the quality of FDI (i.e., the type of 
investment) differ across the two countries? Does the return on Australia’s FDI to 
GDP or productivity differ from that in New Zealand?  I have not seen papers on the 
issue.  Computing the rate of return is straightforward, and should be done.  
 

5. Immigration 
Figure 2 

Number of inflows of foreign immigrants (000)
OECD Migration Data Set

0

50

100

150

200

250

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

Australia
New Zealand

 
 
If Jones and Romer (2010) are right about the scale effect of population, we need 
more people to grow.  Our population is small. The above picture shows only foreign 
nationals admitted as immigrants (it is not net immigration).  We are behind Australia, 
and significantly behind the UK, Germany, and Japan (not shown here).  
 

6. Regulations 
 
New Zealand is usually cited as the most, or among the most, deregulated markets in 
the OECD.  Labor market deregulation indicators put us amongst the top.  Union 
memberships in New Zealand have been falling.  Australia, however, still has a 
relatively stronger labor union.ii   
 
The question is about the effect of deregulations on growth and productivity. 
According to the OECD (see our RBNZ colleague Paul Conway and his coauthors), 
deregulation has a positive effect on economic outcome.  If so, then why has 
Australia, which is a relatively less deregulated labor market, done so much better 
than us?  I have not done research in this area, but possibly we have not deregulated 
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the product market to the same extent as Australia. In the product market I see 
problems in the telecommunications and electricity markets. Segments of these 
markets have not been fully deregulated hence they are not fully competitive.  
Research in this area is thin; we need greater understanding. 
 
 

7. The tax policy 
 
Finally, the tax rate directly affects the supply of labor, hence labor productivity.  As 
shown before, New Zealand has no problem in the supply of labor.  We work 
relatively more than others (but produce less).  In Laabas and Razzak  (2010) we 
estimated the productivity and welfare changes that could result from various tax 
policies.  In the “model-based” calculation, a reduction in the effective marginal tax 
rate increases the level of productivity relative to Australia.  Conversely, a rise in GST 
is not welfare enhancing.  High GST could discourage consumption or induce an 
intertemporal substitution.  This in turn could increase savings, capital and 
growth.  While the model takes these factors into account, it remains true that a hike 
in GST will reduce welfare.   
 
We also showed that even if the New Zealand effective tax rate (0.44) is reduced to 
Australia’s level (0.31) we won’t be able to close the productivity gap within 20 
years.  The reason for this is the tax rate is only one of the determinants for 
productivity. 
 

8. Conclusion 
 
Figures 1 and 2 shows that New Zealand has a flat pulse relative to Australia in both 
R&D and population.  The other statistics in tables 2 and 3 indicate that we are not 
behind Australia in human capital level and development, and not far behind in FDI.  
We also supply more labor.  Recently, our tax policy has become pro-productivity.   
 
It appears that we have three major problems: (1) stocks of capital and R&D are 
shallow, which may reduce output and increase employment; (2) the 
telecommunication and electricity markets’ are not competitive; and (3) our 
population is relatively small and our immigration policy is not clearly linked to the 
productivity and growth objective.   
 
Growth is endogenous. A variety of forces are interrelated in complicated ways, 
which we do not fully understand.  Some believe that governments can design growth 
strategies.  Rodrik is an outspoken economist for an “activist industrial policy”.  I do 
not think that this approach can work in a democracy such as ours, even if we have 
genius politicians and bureaucrats who could foresee the right path for the future, 
design policies to put the country on that path and optimally allocate resources. It 
works in autocracies like China and Singapore. The government’s role should be a 
leadership role rather than one of intervention. Historical examples of developments 
and growth confirm that the majority of development and growth experiences 
involved industrialization.  Industrialization can be green, and relies more on the 
brains than on the muscles.  
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I envision a transformation of the farming society to an industrial farming, much like 
Fonterra. Hope for a brighter future may exist if the industrialist farmer produces that 
magic milk (the fountain of youth), a robotic bee for pollination, medicinal honey, 
frost resistant citrus, innovative services etc. on a large scale via investments in 
knowledge.  In this scenario, the university system plays its role as does the 
government leadership making sure that it can happen. 
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 i I think we have two issues regarding measured and unmeasured sectors’ productivity.  Unmeasured 
sectors’ output is difficult to measure therefore removing these sectors from the calculation will reduce 
the overall error-in-measurement of productivity.  On the other hand, these unmeasured sectors 
represent a big chunk of the economy, bigger than the rest.  Therefore removing them from the 
calculation will bias the results.  One need to analyze the these errors.  
 
ii Suppose that a worker earns 40 dollars an hour in New Zealand and a unionized Australian worker in 
the same sector in Australia earns 60 dollars an hour.  The Aussie worker has bargaining power while 
ours don’t, or maybe significantly less.  Maybe this is another reason Kiwis emigrate and work in 
Australia! 

  


