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Foreword 

New Zealand’s disappointing productivity performance 

As we emerge from a deep and long recession, the debate must shift again to how 
New Zealand can lift its productivity growth rate.  

New Zealand has already done much work in getting the economic environment right 
for business growth. The reforms of the 1980s and early 1990s removed many of the 
structural barriers to the efficient allocation of resources across the economy.  

Even so, New Zealand’s growth rate has been disappointing. Growth in the last 
decade has exceeded the average of the OECD. But it has lagged that of Australia. 
Furthermore, growth has come off the back of working more hours, not more output 
per hour. This way of growing the economy has its limits. 

There is no single explanation for New Zealand’s disappointing growth performance, 
but reasons identified in an earlier NZIER public good research paper1 were: 

• geographical distance and small scale – although there is conflicting data on the 
true role and relevance of the former as an issue 

• relatively low capital per worker – possibly linked to the shallow domestic capital 
market and low savings out of income, and so a hefty current account deficit, 
which raise the cost of capital 

• low export growth – seemingly due to the dominance of the primary sector where 
expansion is much constrained by available land. 

The problem definition is still being debated, and a consensus on the best way to 
address the issues is further away.  

However, one argument that seems to be readily accepted by most is that there is a 
need to get our export sector humming by producing and selling more goods and 
services to our key offshore markets. Lifting export revenue comes about through 
higher volumes or higher prices, or a combination of both. So we either need to boost 
productivity and lift volumes, or create price premia. This can be done by “moving up 
the value chain” and focusing our efforts on selling differentiated products, rather 
than sticking with the tried and tested, homogenous commodity exports for which we 
are famous.  

Reciting these platitudes is easy. Making it happen is much more difficult. There are 
some encouraging and oft-cited examples of dynamic New Zealand firms who are 
out there selling innovative goods and services to overseas markets. But effecting 
policy changes to incentivise some degree of structural change is a challenge.  

 
                                                   
1  Branson, J and B. Layton. (2006). The New Zealand Australian Income Differential. NZIER 

working paper 2006/05. 
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Looking at New Zealand’s history to understand the challenge 

To understand the extent of this challenge, it is useful to look at the evolution of New 
Zealand’s economic structure alongside other economic indicators. We need to 
understand how the New Zealand economy has changed over the past 50 years, and 
how the major policy changes of the economic reform period have affected the 
composition of our economy.  

NZIER has part-funded this research paper as a contribution to the public debate on 
New Zealand’s economic future, using its Public Good research budget.  

The research was led by Dr Ralph Lattimore at NZIER, one of New Zealand’s experts 
on the changing face of the New Zealand economy.2 The contributions of Trinh Le of 
NZIER, Adolf Stroombergen of Infometrics and Iris Claus of IRD are gratefully 
acknowledged. 

This study uses input-output tables from 1953 to 2006 to examine the degree to 
which the New Zealand economy has changed over time. Input-output tables are 
snapshots of an economy and its interlinkages produced by Statistics New Zealand. 

Key findings  

This research has produced a wealth of indicators and statistics that illustrate the 
changing New Zealand economy over time. Some of the most interesting are that: 

• The primary sector in New Zealand has shrunk from 26% of the economy in 1953 
to 7% in 2006. This is still twice as large as in most developed countries.  

• The food manufacturing sector is now larger than the farm sector it draws 
resources from, as the demand for processed food products has risen globally. 

• The non-food manufacturing sector has fallen from 19% of GDP in 1953 to just 
11% in 2006, largely as a result of trade liberalisation after 1984. 

• The services sector has expanded from 52% of the economy in 1953 to 77% in 
2006. 

• These structural changes occurred gradually from the 1960s but were accelerated 
by the reforms of the mid-1980s.  

• New Zealand’s firms are increasingly reliant on imported capital to acquire and 
diffuse technology. 

• The share of exports in final demand has not changed much. Exports were 11.2% 
of final demand in 1966, rose to 14.1% in 1996, but dropped to 13.3% in 2006.  

• The value-added content of New Zealand’s exports has been declining over the 
past 35 years.   

                                                   
2  See http://www.nzier.org.nz/Site/Publications for many of his other papers. 
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Implications 

The results suggest that there has been relatively little ‘rebalancing’ of the New 
Zealand economy towards exports over the past four decades, and that there has 
been little or no discernable shift “up the value chain”. 

This is not to say that the composition of New Zealand’s exports hasn’t changed. 
Recent work3 indicates that New Zealand’s revealed comparative advantage is now 
spread across a much broader range of products than in previous decades, and that 
New Zealand is relatively well connected in key agri-food supply chains. Neither is it 
to say that we should not aspire to have a more diversified export base and outward-
oriented economy. Indeed, these are crucial to our economic success and lifting our 
productivity performance.  

However, what this paper clearly shows is that structural change takes a long time to 
work through an economy, even when conditions for economic transformation are 
conducive. The sluggish change has taken place during a period of unprecedented 
domestic economic reform and tectonic shifts in global demand, supply and 
technological change.  

This paper has two key implications: 

1. We need to be realistic about the prospect of rapid structural change. History tells 
us that our economic structure will not look hugely different in 10 years’ time to 
how it looks now. While there will be pockets of change in response to policy, 
technological advances and shifts in global supply and demand, we will remain 
dependent on our natural resources and agricultural knowledge.      

2. If New Zealand is serious about closing the productivity gap with Australia, then 
this is likely to come from making our economic structure work better. There is 
not a known intervention that can, with a reasonable likelihood, turn us into the 
economic equivalent of a Singapore, a Finland or an Ireland. The best approach 
is to ensure that our policy settings create an environment in which firms in New 
Zealand can thrive best. 

The analysis of New Zealand’s economic history in this paper is a scene setter. 
Future NZIER Public Good research will examine New Zealand’s growth and 
productivity issues and policy settings in more detail, and make some independent 
suggestions about areas that could usefully be addressed. 

 

Jean Pierre de Raad 
Chief Executive, NZIER 

                                                   
3  Lattimore, Ralph, Przemyslaw Kowalski and Gary Hawke (2008). Forecasting New Zealand’s 

Patterns of Comparative Advantage. ESAM 2008 Conference, Wellington. 

 R Lattimore., C Schilling and J Ballingall. (2009). New Zealand’s Role in World Food Networks. 
Report to the Ministry of Foreign Affairs and Trade. 
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Executive summary 

The economy is continuously changing in response to market forces and government 
policies, at home and abroad. Understanding the structural changes is an important 
step to understanding what can be done to improve New Zealand’s economic 
performance. 

This paper examines New Zealand’s production structure covering the period 1953 to 
2006. This covers over 50 years of economic data including 20 years from the 
beginning of the economic reforms – the minimum required to track the major reforms 
that stretched over a 14 year period. 

This study uses input-output tables, which provide 5 year snapshots of the structural 
changes induced by market forces and government policy. For example, we can 
observe how the New Zealand economy has adjusted to the highly volatile energy 
prices since 1973, and how New Zealand industries have adjusted their labour and 
capital inputs in various circumstances. 

Over the period 1953 to 2006, New Zealand’s gross domestic product (GDP) per 
capita more than doubled in real 2009 dollar terms from $17,112 to $35,261. Engel’s 
Law predicts that an increase in income will cause a relative increase in the demand 
for discretionary (luxury) goods and services and a relative decline in the demand for 
basic goods. This demand shift shows clearly in the changing structure of the New 
Zealand economy. 

Key structural changes are as follows: 

• The primary sector has shrunk from 26 percent of GDP in 1953 to 7 percent in 
2006. The farm sector has shrunk from 24 percent of GDP to 4 percent over the 
period, but it is still twice as large as it is in other high-income countries.  

• The food manufacturing sector has expanded. In 1953 it was only 3 percent of 
GDP but it is now larger than the farm sector it services. This is not surprising 
given the increased demand for refinements in final food products over the last 50 
years – Engel’s Law manifesting itself globally.  

• However, the non-food manufacturing sector has shrunk from 19 percent to 11 
percent of GDP from 1953 to 2006, largely as a result of the trade liberalisation in 
goods after 1984.  

• The tertiary sector has expanded from 52 percent of GDP to 77 percent over 
the same period.  

This changing industrial structure raises issues for future analysis. Even though the 
primary and food processing sectors combined have shrunk from 29 percent of GDP 
in 1953 to 12 percent in 2006, they still have major impacts on the macro economy. 
We saw this in 2007/08 when a major drought affected important dairying areas of 
the country. This eventually fed through into lower exports. However, the volatility in 
New Zealand’s terms of trade has been reduced significantly since the economic 
reforms. One of the policy-relevant puzzles is to what extent has this been due to the 
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changed composition of exports – moving away from intrinsically volatile 
commodities. 

Another main finding is that the industry linkages and interconnectedness of the 
economy have generally shifted as the service sector has increased its GDP share. 
The ‘other services’ category, which comprise government services, education, 
health and personal and social service sectors, stands out.  

Many of the changes occurred gradually from the 1960s with further developments in 
the 1970s. However, change was accelerated by the economic reforms from the mid-
1980s. Industry profitability has returned to historic levels last seen before the late 
1960s and the difficult policy decade of the 1970s.  

An analysis of the input-output tables also gives insights into the impacts of major 
economic events, which are worth further analysis. For example, the largest category 
of final demand is consumption. Its contribution to total use varied between 24.2 and 
36.7 percent. A low consumption share in 1977 coincides with a high intermediate 
use of goods and services which jumped from 40.4 percent in 1972 to 49.6 percent in 
1977. One possible explanation is that the 1972 table coincides with a period of high 
economic growth and high import prices, and the 1977 table with a major recession.  

The share of exports rose from 11.2 percent in 1966 to 14.1 percent in 1996 but has 
fallen to 13.3 percent in 2006.  A high export share in 1977 might be attributed to the 
forced export growth arising from increased subsidies to the exportable sector 
combined with low consumer demand during this low growth period.  

Input-output tables also allow us to analyse the economic inputs, such as labour and 
capital. The share of employee compensation, for the economy as a whole, grew 
rapidly from 1953 to reach a peak in 1972 of 46.9 percent. It remained stable at that 
level throughout the difficult period of the oil shocks in part because reactions to the 
1968 ‘nil wage order’ locked in higher wages during the stabilisation programmes of 
the 1970s. Compensation dropped sharply after 1987 until 1996. It has increased 
again in 2006.  

The import content of consumption is lower in 2006 than it was in 1953 reflecting a 
growing importance of (non-tradable) services in the New Zealand economy. By 
contrast there has been a sustained rise in the import content of gross fixed capital 
formation (GFCF) after 1972. This indicates an increasing acquisition and diffusion of 
foreign technology in New Zealand. The import content of exports also rose after 
1972. But the value added content of exports has been declining over the last 35 
years. This is an unexpected result which needs to be understood better if New 
Zealand is to address its productivity challenge. 
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1. Introduction  

Input-output tables are available for over 50 years for the New Zealand economy: from 
1953 until 2006. The first formal input-output table for New Zealand was prepared by 
Statistics New Zealand for the fiscal year 1952/53. The latest input-output table was 
prepared privately by Adolf Stroombergen for 2005/2006 (Stroombergen 2008). Using 11 
input-output tables covering the period 1953 to 2006 this paper examines structural 
change in the New Zealand economy. 

The 53 year interval encompasses a great deal of change in the world and New Zealand 
economies beginning in the high growth post-war reconstruction era with its high 
commodity prices and rapidly transforming international institutions and trade ties, and 
ending in the equally stable, rapidly globalizing 2000s with increasing economy 
interdependencies at least till 2007. The whole period is encompassed in an international 
environment of rapid technological change and market fragmentation4 on both the supply 
and demand sides. This has resulted in a new globalisation era (Safadi and Lattimore 
2008). The period (1953-2006) was also notable for a series of major economic shocks 
and policy changes at home and abroad. 

Although there is a broad and deep literature on New Zealand’s modern economic 
history, there are few empirical analyses. The latest survey, which focuses on the effects 
of recessions in New Zealand, since the great depression, is by Reddell and Sleeman 
(2008). A comprehensive list of earlier studies, including work by Gary Hawke, Brian 
Easton and many others is given in Dalziel and Lattimore (2004). 

Claus (2002 and 2009) and Claus and Li (2003) empirically assess changes in New 
Zealand’s production structure surrounding the economic reforms beginning in 1984. 
Their work is based upon standardised 25 sector input-output tables from 1972 to 1995. 
The analysis includes changes in forward and backward sectoral linkages, industry 
interconnectedness indices, value added multipliers, and an employment compensation 
multiplier. These studies are amongst the few that have examined the structural effects of 
New Zealand’s economic reforms in a consistent general equilibrium fashion.  

This paper extends the analysis by Claus and Li to the 1950s and 1960s and includes the 
2006 input-output table. The availability of the 2006 table is important in assessing 
structural change in New Zealand as the economic reforms remained on-going in some 
sectors past the period investigated by Claus and Li. The 25 percent most favoured 
nation (MFN) tariff on cars was removed unilaterally in 1997 and scheduled tariff 
reductions continued throughout the 1990s. Unemployment rose after 1984 but did not 
peak (at 11 percent) till 1991. With relative price shifts and resource dislocations of these 
magnitudes it is likely that the reform influences carried on beyond the last table (1995) 
analysed by Claus (2009). 

 

                                                   
4  Market fragmentation is the tendency for the demand and supply of different varieties and models of 

products to increase with consumer incomes and technological advances.   
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The remainder of this paper proceeds as follows. Section 2 provides a background to 
New Zealand’s economic development. Section 3 describes the input-output data used in 
the analysis. Trends in output and the composition of inputs used to produce output are 
discussed in section 4. Section 5 examines changes in New Zealand’s production 
structure from the 1950s to 2000s. The trends in overall value added and import content 
are discussed in Section 6 and the last section summarises the main results. 

 

2. Background to New Zealand’s economic 
development 

Industrialisation theory is built around the transformation of feudal societies to modern 
states. Initially, economies are often characterised as having a large farming, forestry or 
fishing sector operating at relatively low levels of labour productivity. This is the setting of 
Sir Arthur Lewis’ famous article on the subject “Economic Development with Unlimited 
Supplies of Labour” (Lewis, 1954 and Ranis and Fei, 1964). It is also the setting of more 
recent analysis on structural change and growth by the World Bank (Lederman and 
Maloney 2007). 

The scientific revolution from the 18th century produced manufacturing sectors with high 
levels of labour productivity. At the same time, a scientific agriculture revolution was 
taking place in Britain, Germany and the US. This agricultural revolution also produced 
high levels of labour productivity and the question of how the structure of economies 
might change to take advantage of these twin technological revolutions arose in the early 
20th century. The New Zealand economy was opened up to the world in the 19th century 
by immigrants who were familiar with the industrial and scientific agriculture revolutions.  

The forces engendered by these twin technologies coupled with Engel’s Law involved 
(then and since) sometimes considerable change, resistance to change and invitations 
for government planning and import substitution policies. Professor Allan Fisher at the 
University of Otago5 was probably the first to produce an economic framework to analyse 
these issues in the 1920s (Fisher 1929, 1935, 1939 and 1966). Fisher developed the idea 
of sectors of the economy – agriculture, industry and services or alternatively, primary, 
secondary and tertiary. This now standard sectoral analysis is often attributed to Colin 
Clark (1951) but Kindleberger and Herrick (1977) give the credit to Fisher.    

Labour productivity in New Zealand farming was probably higher than productivity in 
other sectors in the 19th century – and probably still is today. This relatively high labour 
productivity in the agricultural and related sectors has been an important factor in New 
Zealand’s economic development. The primary sector of the New Zealand economy was 
26 percent of GDP in 1953 – the year for which the first New Zealand input-output table is 
available and the analysis in this paper starts. The largest part of the primary sector in 
1953 was farming.  

                                                   
5  We are grateful to Professor Gary Hawke for his contributions on this historical research. 
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Another potentially important influence in shaping New Zealand’s industrial structure has 
been trade liberalisation.6 A gradual move from a strong import-substitution regime that 
began in 1938 to a reasonably free trade environment in New Zealand after 1997 led to 
resource mobilisation and reallocation pressures. 

The remainder of this paper uses input-output analysis to assess changes in New 
Zealand’s production structure over the period 1953 to 2006. The approach taken here is 
more about conjecture than hypothesis testing – hence the word ‘puzzles’ in the title. The 
analysis leaves open a number of causal relationships behind the changing structure of 
the economy. 

 

3. Input-output models and data 

Eleven input-output tables are analysed for the years 1952/53, 1954/55, 1959/60, 
1965/66, 1971/72, 1976/77, 1981/82, 1986/87, 1990/91, 1995/96 and 2005/06 
(henceforth 1953, 1955, 1960, 1966, 1972, 1977, 1982, 1987, 1991, 1996 and 2006).7 
The industry classifications used to produce the tables differ though there is reasonable 
consistency from 1972. The highest common denominator that could be simply applied 
was to aggregate the tables at a 21 sector level. Annex A details the aggregation. 

Input-output tables are recorded in current dollars. The rows of the inter industry 
transactions table describe the distribution of industries’ output throughout the economy. 
Across the rows, the table records intermediate inputs in the economy (i.e. how much 
each industry sells to other industries) and final demand. The columns describe the 
composition of inputs required by an industry to produce its output, i.e. the inputs each 
industry purchases from other industries and primary inputs to production, such as 
labour, capital and imports. The compensation of employees, operating surplus, non-
commodity indirect taxes, non-commodity subsidies and the consumption of fixed capital 
add up to total industry value added. 

The methods are described in Appendix C We use the Leontief and Ghosh models to 
derive four types of structural indicators:  

• backward and forward linkages  

• indices of industry interconnectedness  

• the compensation of employees  

• value added multipliers.  

The results are reported in Appendix D . Nine indicators are calculated and ranked from 1 
downwards on the computed coefficient. So, for example, all indicators are ranked, high 
to low, from 1 to 12 for the first two input-output tables and from 1 to 21 thereafter. The 
                                                   
6 The importance of trade in affecting efficient growth patterns in the modern industrialisation and 

development literature was emphasised by Bauer (1972) and Bauer and Yarney (1957). 
7  The tables are available upon request from the corresponding author. 
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rankings are reported in the tables in Annex B. Moreover, the three highest ranked 
industries on each indicator are marked in green and the three lowest ranked industries 
in yellow. This is designed to make it easier to track major shifts over time. 

 

4. Trends in output and the composition of inputs 
used to produce output 

Over the period 1953 to 2006, New Zealand’s GDP per capita more than doubled in real 
terms from $17,112 to $35,261 (both expressed in 2009 dollars). Engel’s Law predicts 
that an increase in income will cause a relative increase in the demand for discretionary 
(luxury) goods and services and a relative decline in the demand for basic commodities. 
This demand shift shows in the changing structure of the New Zealand economy. The 
primary sector (which produces many basic goods) has shrunk from 26 percent of GDP 
in 1953 to 7 percent of GDP in 2006 (Table 1).8 The tertiary sector (which produces 
services with higher income elasticities of demand) has expanded from 52 percent of 
GDP to 77 percent over the same period. 

 

Table 1 Sector shares 
Percent of GDP 

Sector 1953 1960 1972 1982 1991 2006 

Primary 26 21 14 11 10 7 

    Agriculture 24 19 12 9 6 4 

    Non-agriculture 2 2 2 2 4 3 

Secondary 22 22 23 24 17 16 

    Food 3 6 6 5 5 5 

  Non-food 19 16 17 19 12 11 

Tertiary 52 57 63 65 73 77 

    Other services 13 13 15 18 19 30 
 
 

Source: Authors’ calculations 
 

The composition of total use, which shows the distribution of aggregate output throughout 
the economy, is given in Figure 1 over the period 1953 to 2006. It is the sum of 
intermediate output and final demand. The largest category of final demand is 
consumption. Its contribution to total use varied between 24.2 and 36.7 percent. A low 
consumption share in 1977 coincides with a high intermediate use of goods and services 
which jumped from 40.4 percent in 1972 to 49.6 percent in 1977. One possible 
explanation is that the 1972 table coincides with a period of high economic growth and 
                                                   
8  These proportions are lower than official estimates would be because the farm dairy price has been 

split between the farm (agricultural) sector and the food sector based on the value added in each, 
rather than on the actual payouts of the co-operative dairy companies (which include a food sector 
shareholder return). The so-called commodity dairy price of Fonterra is assigned to the farm sector 
and the value added component to the food processing sector. 
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high import prices, and the 1977 table with a major recession. The same phenomenon 
occurs between 1982 (high growth) and 1987 (low growth). The decline in the share of 
domestic intermediate use since 1987 may be due to the increasing import content of 
inputs as import restrictions were reduced. 

 

 
Figure 1 Composition of total use 
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The second largest component of final demand is exports. Its share rose from 11.2 
percent in 1966 to 14.1 percent in 1996 but has fallen to 13.3 percent in 2006. The value 
added content of exports (discussed further below) has been declining since 1972. The 
high export share in 1977 might be attributed to the forced export growth arising from 
increased subsidies to the exportable sector combined with low consumer demand during 
this low growth period.  

The trends in the composition of primary inputs are shown in Figure 2. Primary inputs are 
the sum of value added (i.e. compensation of employees plus operating surplus, 
consumption of fixed capital and net non-commodity taxes), imports, net (commodity) 
taxes and other primary inputs. The import component was largest in the 1950s probably 
due to the brief removal of import licensing in the mid-1950s. Thereafter the import 
component increased with gradual import liberalisation up to 1982. It fell during the 
reform adjustment period of 1987 and 1991 and stabilised at over 15 percent in 1996. 
The import component fell in 2006, probably because of low import prices. 



 

NZIER working paper 2009/6 – Economic progress and puzzles 6 

 
Figure 2 Composition of primary inputs 
Percent 
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The largest share of primary inputs has usually been the compensation of employees but 
the operating surplus (including consumption of gross fixed capital formation and net non-
commodity taxes) is sometimes in that position. The share of employee compensation, 
for the economy as a whole, grew rapidly from 1953 to reach a peak in 1972 of 46.9 
percent. It remained stable at that level throughout the difficult period of the oil shocks in 
part because labour reactions to the 1968 ‘nil wage order’ locked in higher wages during 
the stabilisation programmes of the 1970s. Compensation dropped sharply after 1987 
until 1996. It has increased again in 2006.  

High unemployment, low employment rates, and labour market reforms that ended 
compulsory unionism, centralised wage setting and facilitated employer-employee 
individual contracts all likely contributed to the sharp fall in the share of compensation of 
employees. Moreover, the share fell as the number of self-employed rose following the 
downsizing of publicly owned companies and public sector organisations in the mid-
1980s (Claus 2009). 

The operating surplus was higher than the compensation of employees in the 1950s but 
the ratio of the two fell in favour of employees from 1955 until 1982 – from a ratio value of 
1.05 to 0.74. From the reform period (1987) the ratio rose to peak at 1.13 in 1996 only to 
fall back to 0.93 in 2006.  
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5. A history of structural change 

This section discusses how New Zealand’s industrial structure has evolved over the 
1950s to 2000s by investigating structural change indicators. 

5.1 1950s 

The world economy is often referred to as having entered a ‘golden age’ in 1945. For 
New Zealand this had a specific meaning. The immediate post-war period was unusual in 
that commodity prices rose rather than fell which was of advantage to a commodity 
exporter like New Zealand. The sectors with the strongest comparative advantages, 
farming and food processing, comprised 24 and 3 percent of GDP respectively (Table 1).  

The economic stimulus provided by a terms of trade boost (Figure 3) in the late 1940s 
and early 1950s was sufficient to keep per capita incomes in New Zealand higher than in 
Australia and many other high income countries. But it was not sufficient to prevent the 
continuing slide compared to US incomes (Figure 4). The economy was further 
advantaged by a sharp rise in wool prices during the ‘police action’ in Korea during the 
1950-53 period. 

 
 
Figure 3 New Zealand terms of trade 
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Figure 4 Real GDP per capita relative to the US 
1990 international Geary-Khamis dollars, United States = 1 
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There was a strong multilateral spirit of post-war reconstruction that supported the 
development and commercialisation of new technology and associated offshoring from 
1945. It accelerated over the next 60 years and produced a new globalisation era. It 
proved a major boom for international development and poverty reduction. Between 1945 
and 2006, 13 countries over the period grew at more than 6 percent real for continuous 
periods of 25 years (Growth Commission 2008). All continents were represented though 
most of the star performers were in the Asian region.   

New Zealand initially chose not to participate in this general economic liberalisation, in 
part because agriculture and food were not part of the multilateral liberalisation agenda at 
the time. Regulatory and trade policy in New Zealand extended its pre-war isolationist 
stance on trade and extensive price controls from the war period. Trade liberalisation was 
low in New Zealand (see Figure 5). Import protection remained high in terms of the 
relative rate of agricultural assistance (RRA) (see Figure 6). The RRA, which is the ratio 
of government assistance in the agricultural and food sectors (as proxies for exportables) 
to government assistance in the importable sector, measures the import protection effect 
of both tariffs and import licensing. 
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Figure 5 Trade liberalisation 
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Figure 6 Relative rate of agricultural assistance in New 
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From around 1950 customs revenues started to fall, except for a short period in the mid-
1950s. However, New Zealand’s rates of import protection did not fall because the import 
licensing system was the main trade constraint (Rayner and Lattimore 1991).  The RRA 
ratio was highly negative in the 1955-59 period mainly as a result of high effective tariff 
rates on imports resulting from import licensing. Government assistance to exportables 
was relatively low at this time. 

Indicators 

The economic dependence of industries in terms of the value of their transactions are 
captured by our forward and backward linkages. The forward linkage measures the 
relative output associated with primary inputs. The backward linkage measures the 
relative increase in output following an increase in final demand.  

Forestry and other manufacturing rank the highest on the forward linkage measure in 
1953 and in 1955.  

In 1953 the top backward linkage was for the food processing sector. This is not 
surprising given its intimate linkage with the large highly competitive agricultural sector. 
Other manufacturing is in second place. The lowest backward linkages are for fishing and 
forestry.  

The industry interconnectedness indices (backward and forward concentration) 
measure, respectively, the degree of outsourcing and diversification associated with an 
industry.  

Food processing had the highest degree of outsourcing in 1953 and 1955, i.e. it was 
buying more inputs from other industries (backward concentration) in 1953 and 1955 than 
any other industry. Public utilities were in second place. The most dispersed inter-
industry sales (forward concentration) came from other manufacturing and construction in 
1953 and 1955. 

The entropy measures are conceptually similar to concentration indices. They measure 
industries’ interconnectedness but take into account the final demand for industries’ 
output. In 1953 the top two column entropy industries are the same as the forward 
concentration ranking but the row entropy rankings differ from the backward 
concentration indices. On the row entropy measure it is the two manufacturing industries 
that have the highest degree of outsourcing. 

The compensation of employees per unit of output was highest in the manufacturing 
sector in 1953 with the export oriented food processing sector ahead of the import 
oriented other manufacturing. By 1955 services had replaced food processing on this 
score. The employee compensation ranking of other manufacturing points to the targeting 
of import protection to labour intensive industries at this time.  However, this focus did not 
continue, as will be seen. 

The final demand weighted value added multipliers were highest for the manufacturing 
sector as a whole with food processing slightly ahead. However, farming replaces other 
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manufacturing on the export weighted multiplier. This is probably because, in 1953, 
farmers were direct exporters of high priced wool as well as suppliers of raw materials to 
the food processing sector. Food processing retained its first ranking on this measure 
through 2006 but farming dropped out after 1977. 

5.2 1960s 

The 1960s were a period of high but volatile terms of trade for New Zealand (see Figure 
3). Dairy export prices had dropped sharply in 1957 leading to a tight fiscal position (‘the 
Black Budget’) and the blanket reintroduction of import licensing. Conditions were more 
prosperous thereafter. High export prices at times offset the decline in the RRA (more 
negative) in this decade. 

The diversification of New Zealand exports in terms of products and markets increased 
significantly in this decade. Imports were also liberalized to a small degree. The 
guaranteed British market for agricultural exports (‘Commandeer’) had ended in 1955 and 
the US market for beef was opened for the first time. Then in 1965 New Zealand entered 
into the New Zealand Australia Free Trade Agreement (NAFTA) – a typical highly 
proscriptive regional trade agreement (RTA). Nevertheless, all these changes were a 
stimulus for trade diversification efforts by firms. The result was that agricultural exports 
became more diversified and non-food exports continued to rise as a share of 
merchandise trade. 

In this high income growth environment, the service sector (except government and 
related services) grew rapidly (see Table 1). In 1972, the tertiary sector (excluding other 
services) represented 48 percent of GDP. It had been 44 percent in 1960. The other 
services sector which includes government grew by 2 percent of GDP from 13 percent in 
1960 to 15 percent in 1972. The other growth industry was food processing which 
doubled in relative size in the 1960s and has hovered around 5 to 6 percent of GDP ever 
since.  

These changes are reflected in the structural indicators. In 1960, trade was amongst the 
highest ranked sectors on nearly all measures. Prior to that trade was only highly ranked 
on the final demand weighted value added multiplier. Construction, transport and storage 
also took more prominent places in the rankings. 

With the disaggregation of other manufacturing in the 1960 table, one can now begin to 
see where higher rankings were occurring in the secondary sector. Fabricated metals 
(including car assembly) ranked highly on dispersion of sales, while chemicals ranked 
highly on the absorption of primary inputs. However, with the exception of these two non-
food manufacturing sectors, the top ranked industries exhibit a hollowing out pattern in 
1960 that carries through to 1966 – high rankings in the primary sector and food 
processing on the one hand with the remaining high rankings in the tertiary sector. 

Other (non-food) manufacturing had 2nd place on the compensation of employees index 
in 1953 but from 1960 no manufacturing industry held a top position (except top ranked 
food processing). The textile industry is often thought of as the most labour intensive 
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industry and this argument cited as justification for some of the highest import protection. 
The textile industry was the last to lose its import licensing protection and it continues to 
be protected by the highest remaining tariffs in New Zealand. Yet the compensation 
ranking of textiles was 5th in 1960 behind food processing, construction, trade and other 
services. This is some corroboration for the hypothesis that, in fact, import substitution 
was not targeted at labour intensive industries (Gibson and Lattimore 1991). 

5.3 1970s 

When wool prices collapsed in 1967, the Arbitration Court produced a ‘nil wage order’ in 
1968 and announced that given the economic difficulties employers could not be 
expected to raise wages. This was followed by significant labour activism.  

A number of other factors created economic problems. Moves to generally liberalise the 
import regime further (on the back of the 1965 NAFTA) were thwarted in the late 1960s. 
Instead, some high import protection was reduced in an ad hoc fashion. It was also offset 
by tariff compensation measures to reduce the implicit export tax. They included 
production subsidies for traditional exportables and export incentives for non-traditional 
export products. The reductions in import protection and the tariff compensation 
measures were not generally applied – they were highly selective. These trade policy 
adjustments are reflected in the rise in the RRA throughout the decade of the 1970s (see 
Figure 6). 

There were significant reductions in import duties paid by business during the 1970s. 
New Zealand had long operated an import duty concession programme (with automatic 
import licenses), which permitted duty free entry on goods not produced in New Zealand. 
It operated under the authority of the Minister of Customs. The duty free concession list 
grew significantly during the 1970s without any change in the tariff itself. Accordingly, the 
duty concessions do not show up in the RRA but they probably contributed to the rapid 
expansion in the import content of investment (gross fixed capital formation) and exports 
after 1972 (See figures 8 and 9). The expansion in duty concessions coincided with 
government sponsored ‘think big’ projects that also involved imports free of tariff. 
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Figure 7 Value added and import content of consumption
Percent 
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Figure 9 Value added and import content of exports 
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The regulatory environment was also partially liberalized in this decade. This shows up 
as high rankings for the finance sector on the forward linkage, forward concentration and 
column entropy in 1972. 

From the late 1960s, higher inflation was imported from the United States (under a fixed 
exchange rate regime) as quantitative easing was used to finance the Vietnam war. 
Agricultural commodity prices spiked on the world market after wheat prices quadrupled 
in 1972 following droughts, animal feed shortages and Soviet-US agricultural policy 
changes. The Bretton Woods arrangements collapsed and the NZ dollar peaked at 
US$1.44 in the early 1970s.  

In this difficult and unstable environment New Zealand experienced one of the largest 
falls in its terms of trade (see Figure 3) when oil prices rose from US$2 to US$10 per 
barrel in 1974. The volatility in the terms of trade was reduced after 1975 but it settled at 
a lower level until the mid 1980s. New Zealand’s real per capita GDP fell below parity 
with Australia in the 1970s as economic growth subsided and was negative in two years 
of the decade (see Figure 4). 

The non-food secondary industries became slightly smaller in the 1970s but they 
rebounded to 19 percent of GDP in 1982 (see Table 1). The relative share of the 
agricultural sector continued to decline sharply in the 1970s and in 1972 was only half its 
size of 1953 – from 24 percent down to 12 percent.  

The food processing sector maintained its high ranking on the backward linkage and 
outsourcing, the compensation of employees and the value added multipliers in 1972 and 
1977. Agriculture retained two top positions. All the other top positions went to the tertiary 
sector in 1972. The chemical industry returned to a high ranking on dispersion of sales in 
1977 and 1982 probably as a result of the continuation of ‘think big’ projects. 
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5.4 1980s 

The decade began in difficult economic circumstances for New Zealand. The second oil 
shock had occurred in 1979 and the terms of trade drifted down early in the decade to 
historically low levels (Figure 3). The economy was also highly indebted after some years 
of consumption stabilisation efforts. Import protection was reduced with the advent of the 
new Closer Economic Relations (CER) RTA with Australia and the tendering system for 
import licenses (as a prelude to replacing these licenses with their tariff equivalents). At 
the same time subsidies to the sheep industry were raised sharply in attempts to drive up 
foreign exchange earnings. The result was a rise in the RRA to single digit negative 
levels (Figure 6).  

The trade policy mix was not sustainable under the World Trade Organisation (WTO) law 
and the threat of US countervailing duty action was one element forcing the termination 
of the tariff compensation approach. However, the bigger driver for change was the 
foreign exchange crisis of 1984, which resulted from poor macroeconomic and regulatory 
policy settings in the face of high government foreign debt. Economic reforms were 
introduced in 1984 and a general programme of economic liberalisation was continued 
through into the 1990s.9 

The agricultural sector fell to 6 percent of GDP by 1991 as the remaining primary sector 
(forestry, mining and fishing) grew to 4 percent of GDP. Overall, the primary sector 
remained much the same size over the 1980s. The non-food secondary industries shrank 
from 19 percent to 12 percent of GDP by 1991 as import licensing was phased out and 
tariffs were reduced. The tertiary sector expanded under deregulation by 8 percentage 
points of GDP from 1982 to 1991 with most of the growth occurring in private services. 

The other manufacturing sector developed a high ranking on outsourcing in this decade 
and the chemical industry retained its higher rankings on the diversification of sales. In 
both cases this reflects the heterogeneity of the products produced by these industries.  
For example the chemicals industry produces petrol, fertiliser, paints and cosmetics. The 
primary sector lost all its high rankings between 1977 and 1991. 

5.5 1990s 

After oil prices fell back to US$10 per barrel in 1986, the terms of trade rose but then 
gradually drifted downwards again during the 1990s (Figure 3). However, the terms of 
trade track was higher than during the previous decade and it continued the low volatility 
paths that arose after 1975. The economy slowly adjusted to the general reform 
packages that continued into the 1990s with major labour market deregulation and social 
welfare reform. Import protection continued to decline with scheduled tariff reductions and 
the last import licenses were removed in 1993. As noted earlier, the big tariff change was 
the removal of the remaining 25 percent MFN tariff on cars in 1997. The car assembly 

                                                   
9 For a review of New Zealand’s economic reforms see Evans, Grimes, Wilkinson and Teece (1996) and 

Silverstone and Lattimore (1996). 
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plants immediately closed but the car components industry bounced back as a 
competitive industry in its own right following the initial setback of the assembly closures.  

The forestry sector expanded in relative terms after 1990 as trees matured following large 
earlier plantings of pinus radiata.  This is reflected in the high backward concentration 
index of the wood processing industry in 1996. Apart from food processing and wood 
however, there are no high structural index rankings in the primary and secondary 
sectors. 

The tertiary sector continued to expand, particularly for other services. This is reflected in 
the structural indicators. Trade and construction had shown up on the high rankings since 
the 1960s. Finance and other services appeared in the 1970s and the position of these 
two was very high by 1996.  

5.6 2000s 

In the early 2000s the terms of trade moved strongly upwards till 2007. This was the 
result of strong global growth especially among developing economies with China and 
India leading the way. These countries also produced relatively cheap manufactured 
goods, helping to lower the cost of imports. Trade continued to grow worldwide. The 
growth was also stimulated by cheap credit internationally which contributed to the 2008 
global financial crisis.  

The growing wood harvest shows as high backward concentration (outsourcing) in both 
the forestry and wood sectors in 2006 but apart from that the 1996 structural influence 
patterns remain very similar to those in 1996.  Other services and trade consolidated their 
high rankings in 8 of the 9 indicators with finance and construction also established in 
their positions. 

 

5.7 1953 to 2006 

Finally, it is instructive to examine all indicators together. If the reader takes a colour 
version of Annex C and looks through the tables in chronological order, a pattern 
emerges. In 1960 the green highly rated indices are spread more or less evenly between 
the highly tradable sectors (primary and secondary) and the tertiary sector. Over time the 
green industries move South until in 2006 most highly ranked industries are in the tertiary 
sector. However, there does appear to be a break. After 1977 or 1982, the Southward 
drift appears to increase. This is almost certainly a result of the economic reforms. In 
2006, trade, finance and other services capture most of the green slots. Food processing 
dominates green slots in the top half of the industry list with forestry and wood playing 
minor roles. 
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6. Trends in overall value added and import 
content 

A central aspect of New Zealand’s economic development has been trade liberalisation. 
This section discusses the ultimate contribution of imports and value added to final 
demand. 

The value added and import content of consumption, gross fixed capital formation 
(GFCF) and exports are plotted in Figures 7 to 9. The import content of consumption is 
lower in 2006 than it was in 1953. The economy appears to be more diverse than it was 
50 years ago. However, part of the explanation may lie in the brief trade liberalisation 
period initiated in the mid-1950s. This resulted in a temporary increase in imports 
(especially cars). The liberalisation period came to an abrupt halt in 1957 when dairy 
prices fell and blanket import licensing was re-imposed. If 1960 is used as the base then 
there has been a small increase in the import content of consumption to 2006. But 
overall, the import content of consumption has not trended upward – a reflection of the 
growing importance of (non-tradable) services in the New Zealand economy. 

By contrast there has been a sustained rise in the import content of gross fixed capital 
formation (GFCF) after 1972. The trigger may have been “think big” investments during 
the 1970s and the gradual liberalisation of barriers to imported inputs which may also 
explain the earlier rise in 1960. The higher current import content in GFCF has been 
sustained post-reform by market demand for investment goods indicating acquisition and 
diffusion of foreign technology in New Zealand. As with consumption, there is an 
offsetting relationship between value added and import content.  

Higher levels of import content in exports also began in 1977 and have carried on at this 
level ever since. This might be explained by the gradual reductions in import protection 
that occurred in the 1970s, particularly those providing businesses with duty free access 
for imports of inputs. The higher level of import content has coincided with a decline in 
the value added content of exports since the early 1970s. 
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7. Conclusions 

This paper examined New Zealand’s changing production structure using 11 input-output 
tables covering the period 1953 to 2006. The results showed that the New Zealand 
economy has become more diverse over the last 50 years.  

The service or tertiary sector has grown much larger at the expense of the primary and 
manufacturing sectors since 1953. However, the agricultural sector is still twice as large 
as it is in other high income countries. This is to be expected given the high degree of 
comparative advantage agriculture has in New Zealand.  

The food processing sector has grown as the agriculture sector has shrunk. Food 
processing is now 50 percent larger than the agriculture sector. Other primary industries 
have increased their share of GDP as exotic forests have reached maturity and the 
sector moves towards a balanced age resource base. The non-food manufacturing sector 
has a much smaller share of GDP than was true prior to the economic reforms but its 
export propensity has not diminished. 

The industry linkages and interconnectedness of the economy has generally shifted as 
the service sector has increased its GDP share. Food processing still stands out on many 
structural indicators but most of the highest ranked structural indicators have moved to 
services. The biggest gains in structural rankings are for other services which comprise 
government services, education, health and personal and social service sectors. 

Many of these changes occurred gradually from the 1960s with further developments in 
the 1970s. However, change was accelerated by the economic reforms from the mid-
1980s. Industry profitability has returned to historic levels last seen before the late 1960s 
and the difficult policy decade of the 1970s. The import content of gross fixed capital 
formation and exports has remained high over the last 35 years with only some 
acceleration post-reform. 

This paper examined changes in New Zealand’s production structure. The next step is 
two-fold: to investigate the impact of New Zealand’s changing industrial structure on 
productivity growth and to estimate key structural parameters like substitution elasticities. 
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Appendix C Computation of structural indicators 
 

C.1 Approach 

To examine the structure of the New Zealand economy the Leontief (1936) and Ghosh 

(1958) models are used. The Leontief model is given by: 

 

[ ] fAIx 1−−=  (1) 

 

where x is a (N x 1) vector of industries’ gross output (intermediate output and final 

demand), with N denoting the number of industries, f is a (N x 1) vector of industries’ final 

demand, I is a (N x N) identity matrix and ]a[A ij= is a (N x N) matrix of technical 

coefficients. Technical (or input) coefficients record the inputs directly required from one 

industry to produce one dollar’s worth of output of another industry. They are calculated 

as jijij x/ra = , where ]r[R ij= is the (N x N) intermediate input flow matrix. The matrix 

[ ] 1AI −−  is the Leontief inverse or total requirement matrix. It shows how much output is 

required directly and indirectly from each industry for every dollar’s worth of output 

produced for final use. Its elements are denoted by ijb . 

The inter industry model suggested by Ghosh is given by: 

 

1
~

]AI[p'x −−=  (2) 

 

where p is a (1 x N) vector of industries’ primary inputs, ]a[A ij

~~

=  is a (N x N) matrix of 

direct sales coefficients with iijij

~

x/ra = . 1
~

]AI[ −−  is the Ghosh inverse and its elements 

are denoted by ij

~

b . It measures the output of industries that is necessary to absorb 

primary inputs. 
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C.2 Backward and forward linkages 

Backward and forward linkages measure economic interdependence of industries. The 

backward linkage is an estimate of the direct and indirect increase in output following an 

increase in final demand. The elements of the total requirement matrix are weighted by 

final demand to account for the size of industries in the economy. The weighted elements 

are denoted by w
ijb  and calculated as jij

w
ij wbb = , where ∑ =

=
N

1j jjj f/fw .  

 

The backward linkage is given by 

 

∑
=

=
N

1j

w
j.

w
j.w

j.

b)N/1(

b
U  (3) 

 

where ∑ =
=

N

1i

w
ij

w
j. b)N/1(b . 

 

The forward linkage is calculated using the Ghosh inverse weighted by primary inputs 

with the weights given by ∑ =

N

1i ii p/p . It measures an industries’ relative importance in 

terms of their primary inputs requirements. It is given by 

 

∑
=

=
N

1i

w

.i

~

w

.i

~

w
.i

b)N/1(

b
U  (4) 

 

 

C.3 Industry interconnectedness 
 

Indices of industry interconnectedness measure the degree of outsourcing and 

diversification. Two measures of industry interconnectedness are calculated: (i) 

measures of concentration, and (ii) entropy as a measure of variation. The backward and 

forward concentration measures of inter industry distributions of inputs are calculated 

from the unweighted total requirement matrix and thus focus on the intermediate sector. 

The entropy based measures of dispersion are more descriptive of the characteristics of 

the economy as they are based on the final demand weighted Leontief inverse. 
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The backward concentration index is defined as 

 

2/1
N

1i

2
ij,j.j. )c(1NG

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−= ∑

=

 (5) 

 

and the forward concentration index as 

 

2/1
N

1j

2
ij.,i.i )c(1NG

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
−= ∑

=

 (6) 

 

where j.ij

N

1i ijijij,j. b/bb/bc == ∑ =
 and .iij

N

1j ijijij.,i b/bb/bc == ∑ =
. The larger is the 

measure of concentration, the more inter industry transactions or the higher the degree of 

outsourcing and diversification.  

 

An alternative measure of industry interconnectedness is entropy. The higher (lower) is 

the entropy, the more (less) integrated and thus specialised industries are. The row 

entropy is calculated as 

 

∑
=

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
=

N

1i ij.,i
ij.,i.i d

1
logdH  (7) 

 

and the column entropy as 

 

∑
=

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
=

N

1j ij,j.
ij,j.j. d

1
logdH  (8) 

 

where w
.i

w
ij

N

1j

w
ij

w
ijij.,i b/bb/bd == ∑ =

 and w
j.

w
ij

N

1i

w
ij

w
ijij,j. b/bb/bd == ∑ =

. Note that 

( )ij..,ij.., d/1logd  is replaced by ( ) 0d/1logdlim ij..,ij..,
0d ij..,

=
→

 for 0d ij.., = , Theil (1971). 
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C.4 Value added multipliers 
 

Value added multipliers assess the impact on GDP of changing inter industry linkages 

and industry specialization. The value added multiplier weighted by final demand is 

measured as 

 

w
j.ij. bvD =  (9) 

 

where iv  is the share of value added in industry i’s output. It measures the direct and 

indirect contribution of a fractional increase in final demand to value added in an industry 

relative to other industries. Alternatively, the value added multiplier can be weighted by 

exports. 

 

 

C.5 Compensation of employees multiplier 
 

The largest component of value added is compensation of employees. To assess the 

changing importance of industries in terms of employment the compensation of 

employees multiplier can be used. It measures the direct and indirect contribution of a 

fractional increase in final demand to the compensation of employees in industry j relative 

to other industries. The compensation of employees multiplier is calculated as 

 

w
j.ij. bzW =  (10) 

 

where iz  is the share of compensation of employees in industry i’s output. 

 

 

C.6 Cumulated primary input coefficients for exports, gross 
fixed capital formation and consumption 
 

Cumulated primary input coefficients for final demand categories show the ultimate 

contribution of primary inputs to producing final demand. Ultimately all output produced is 

for final demand. It is eventually consumed, exported, or added to gross fixed capital 

formation or inventories. Taking into account this ultimate disposition of commodities 

produced, cumulated primary input coefficients show the contribution of primary inputs to 
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consumption, exports, gross fixed capital formation, and change in stocks. They take into 

account the direct and indirect costs; that is, they include the direct payments by an 

industry for salaries and wages and imports, for example, as well as the costs incurred by 

other industries that produce commodities used by the industry. 

 

The matrix of cumulated primary input coefficients for categories of final demand is given 
by 

 

www SQMY +=  (11) 

 

wM  denotes the matrix of cumulated primary input coefficients of industries. It is 

weighted by the share of primary inputs in total output, i.e. 
1w ]AI[OM −−=  with 

]o[O lj=
, where ljo

is the share of primary input l in industry j’s output. 
wQ  is the matrix 

of industries output absorbed by final demand. It is weighted by the output absorbed by 

final demand as a share of output plus primary inputs absorbed by final demand, i.e. 

]q[Q w
ik

w =  with 
)sq/(qq

L

1l lk

N

1i ikik
w
ik ∑∑ ==

+=
, where ikq  is industry i’s output and lks  is 

the primary input l absorbed by final demand category k. 
wS  is the matrix of primary 

inputs absorbed by final demand. It is weighted by the primary inputs absorbed by final 

demand as a share of output plus primary inputs absorbed by final demand, i.e. 

]s[S w
lk

w = , where 
)sq/(ss

L

1l lk

N

1i iklk
w
lk ∑∑ ==

+=
. 
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