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Abstract

China’s growth performance over the last three deséahas stood at a phenomenal
nine percent per annum and shows little sign otiappadespite challenging market
conditions in recent times. With ever increasiegndnd and limited land availability
this is set to have an increasing impact on Newlabelwhich has a comparative
advantage in land-intensive agricultural produdready this is observable in recent
trade statistics. Using GTAP (global trade analysioject), a computable general
equilibrium model, this research estimates theréuteffects of Chinese growth to
New Zealand’s agricultural sectors and its econamgeneral. Almost all primary
industries in New Zealand can expect to benefinfil@hina’s growth, most notably
wool and forestry. Modest gains in gross domgstcuct and economic welfare also
benefit the country on the whole. Chinese growidp acomplements the well

documented gains of the recently signed free trageeement between the two

nations.



Acknowledgements

Many people have knowingly or unwittingly assistete along this challenging
journey and help guide me through some tough tiemed therefore need to be

recognised.

First and foremost, | would like to sincerely ackmedge my supervisor Dr. Shamim
Shakur whose unwavering patience and optimism baked me through some tough
times and seen me through to completion.

Secondly | would like to thank Allan Rae for inttezing me to the GTAP model and
allowing me to participate in three of his lectumsGTAP last year. Also thanks to
other faculty members that have offered advicermoaragement over the last five
months, especially James Alvey with whom | crospaths with every weekend,

Kevin Heagney for his frequent supportive words.

Thirdly, I would like to express my appreciationHa-Lien Ton and other behind the
scenes administrative staff that have assistedmgetting this research completed.
Also to Hema of Wellington and John of PalmerstoartN for listening to my

problems.

Lastly | would like to thank my family, friends, drflatties for the support along the

way.



Contents

Y 0 T 1 - Yot (S ii
AcKNOWIEdEgemMENtS........ciiriueiiiiiiiniiiiiiiiinir st reae s s s e s a s s s enns iii
CONEENTS cuiuiieieieieiitterererereristerereresnsesesereressssesasasasnsssasesesesassssssasasnsnsnsesesassssssanannns iv
LISt Of TaABIES eurereiereireieireiretireirereeresrecsereresserassessessssessessssessessssassessssessesassassennns vi
LISt Of FIGUIES «.eeuuieenieieeneeteniertenierenneeeenerenseereaseseessessasssssnsssssssessnssessnsssenssessnnnnns viii
INTRODUCGTION ...uieitiierereeetrererecetreresaeesserosscsssesessssssssossssssssessssssssessssssssassssssssssasans 1
1.1. Research QUESLIONS .......ccccceiiiiiii e e e e e e et e e e e s sesaaaeeeeseesasanaeaens 2
I o 1Y/ 0T ] i =] S 3
1.3, MethOdolOgy ....cooooiiiiiiiiiiieieee e 4
N I o =YY (SR O 11 | 111 TR 4
GROWTH AND TRADE THEORY ..ciueeititerereieirererereireresscecesrosscsssssessssssssessssssssasssnsssse 6

2.1. Overview of Economic Growth

2.2. Overview of International Trade Theory

2.3, Trade-Growth NEXUS .......ccociiiiiiiiiiiiiiieieeee e e e e e 12
2.4, Trade Protectionism and LiberaliSation ... ..eeeereeeeiininiiiiiiineeeee. 14
2.5, SUMMAIY eoiiiiiiiie ettt ermm e e et e e et e e e e aa e e e et e e e eaaaeaennes 19
CHINESE AGRI-FOOD ECONOMY AND TRADE ......cccicituiimieninninniecnsieniaisseniene 21
3.1. General ECONOMIC OVEIVIEW ......ccciiiiiiiiiieeeeeeeeee e 22
3.2, ECONOMIC GIOWEN ......uiiiiiiiiiiiiiiiiiiie ettt 27
3.3, ConsSuMPLION TrENAS .....oiiiieieeeeeeeeee e s e e e e e e e e e e eaeeeeeannnnees 30
3.4, ProduCtion TrendsS ......coooiiiiiiiiiiiiieee e e e 36
I T I - To [P PPRRR ST 40
3.6, SUMMAIY ..oiiiiiiieiiie ettt ermm e e et e e et e e e e b e e e et e e e eaaaeeennes 46
NEW ZEALAND AGRI-FOOD ECONOMY AND TRADE ......ccccteiruiiniininenieninineeciennann. 47
4.1. General Economic Performance..............ueccceeeeeeeeiieeiiiiciiivviieeeee 48
4.2. Food Consumption trE€NAS .........euuiiiiieiieeeemmieee e e e ee e e s 51
4.3. Agricultural ProducCtion...............eueeeeimmmmmiiiesee e eeeee e 52
4.4. Agricultural Trade in New Zealand............cwmeeeeeeeeiiiiiiiiinineeeeeeeeeeeene, 54



SINO-NZ BILATERAL TRADE .......ccotttuuiiiriinniiiitinininiiinaiiniiensiinieesssiessneesssen, 60

5.1. Trade History between China and New Zealand................ccccceeeeeennnn. 61
5.2. New Zealand and China Free Trade AQreemMent . .ueeeeeieeeeeeeennnn. 67
5.3, SUMMAIY ..ooiiiiiiiii e rmm et e e et e e e e e e e eanaeaennes 69
COMPUTABLE GENERAL EQUILIBRIUM MODELS.........coceieniiniiniiencnesienianiacsesienes 71
6.1. General EQUIlIDAUM TREOIY ...ccoviiiiiiiiiime e 72
6.2. Computable General Equilibrium Models ........cciiiiiiiiiiiiiiiiineee, 75
6.3. The GTAP MOAEL........ccoiiiii e 78
6.4. Previous GTAP Empirical StUdI€S..........ccceeeeeeiiiieeeeeeeeeeee e 81
6.5. GTAP Data and AgQQregationS.............coescecmmmmeernnnnnissseeeeeeeeeeereeeeennnnnnn 87
6.6. GTAP Simulations and Methodology .........ccoceevieeiiiiiiieeiiieeeee, 88
RESULTS AND DISCUSSION .....coieuiiiiuiiniiniinieniniieiisisiiecsesissiomssssssssssssssssessanse 93
7.1. Chinese ECONOMIC GrOWEN..........cooiiiii i e 94
7.2. China and New Zealand Free Trade Agreement.........ccccccceeeeenn... 103
7.3. China and Australia FTA — the effect on New Zealand...................... 108
7.4. Indian ECONOMIC GroWLh ........ooiiiiiiiiiiit et 111
7.5, INAUSEIY SUMMAIY ....cooiiiiiiiiiiiiiie s eeeeeners e e e e e e e e e e e e e eeeeeaeeenn s 114
CONCLUSION....ccuiitiitiitiieitiiieitestesiaiiatsesiestaitesssesrastastsssssstossasssssssssassassssssnssans 118
3= T =T 4 ot =T 122
APPENAICES ..ccurenereiirinirinirteieteerenerenereatresserasernsernserassssssssassrnsssesssesssensssnsssnsesnnes 136
Al. Selected GTAP NOTALION ........uuiiiiiiiiiiiiieiiieieieeie e e e 137
A2. GTAP AQOregatiONS ......uieeeeeeeeeeeeee s s e e e e e e eaaeeeeeaessesnsnnnnnseaeeeeeenaaees 139
A3. SeleCted GTAP DaAta ........uuviriiiieiiiiiae et ee e e e e e eneans 142
A4. Industry Summary Data............coeeveviuiiiiiiiiiiiiee e 151



List of Tables

Table 3.1
Table 3.2
Table 3.3
Table 3.4
Table 3.5

Table 3.6

Table 3.7

Table 3.8

Table 3.9

Table 4.1
Table 4.2
Table 4.3

Table 4.4

Table 4.5

Table 5.1
Table 6.1
Table 6.2
Table 6.3
Table 6.4
Table 6.5
Table 6.6

Table 6.7

Economic Growth and Doubling Times in China
Per-Capita Dairy Consumption in China

Grain Production in China (1990-2008)

Meat and Fish Production in China (1990-2008)
Dairy Production in China (1990-2008)

Production of Selected Fruit and Vegetables in €lfir990-
2008)

Agricultural Exports and Imports of China by Grai}985-2008)

China’s Revealed Comparative Advantage of Selected
Agricultural Groups

China’s Trade Competitiveness Index for Selecteddgural
Groups

Consumption of Major Agricultural Products in Newaland
Production of Major Agricultural Commodities in NeZealand
Value of Selected New Zealand Agricultural Exports

Revealed Comparative Advantage of Selected Agricailt
Groups in New Zealand

New Zealand’s Trade Competitiveness Index for Setec
Agricultural Groups

The Rise of China as a Trading Partner to New Zehla
Empirical CGE Models on Economic Growth

Empirical CGE Models on Trade Policy

Aggregation of the GTAP Data

Modelled Per-Annum Growth of China

Modelled Ten-Year Accumulated Growth of China (22020)
Modelled Per-Annum Growth of India

Modelled Ten-Year Accumulated Growth of India (2€2@20)

28
34
37

38

38

39

45

45
52
53

57

58

58
63
84
85
88
90
90
92

92

vi



Table 7.1

Table 7.2

Table 7.3

Table 7.4

Table 7.5

Table 7.6

Table 7.7

Table 7.8

Table 7.9

Table 7.10

Table 7.11

Table 7.12

Table 7.13

Table 7.14

Table 7.15

Table 7.16

Table 7.17
Table 7.18

Table 8.1

Decomposition of Consumption Growth in China un8elected
Growth Scenarios 95

Change in Production and Trade Volumes in Chinautite
High-Growth Scenario 96

Share of Additional Chinese Imports of New Zealand
Australian Origin for Selected Sectors 97

Effect on New Zealand Trade and Production resyftiom
China’s High Growth 98

Effect on World and Selected Domestic Prices rasufrom

High Growth in China 100
Change in Economic Welfare for each Region undeCthinese
High-Growth Scenario 102
Welfare Changes to New Zealand and Australia uxdeious

Chinese Growth Scenarios 102
Change in Bilateral Trade by Sector between Newateband

China with implementation of FTA 104
Change in New Zealand’s Global Exports and Impassilting

from FTA with China 105
New Zealand Domestic Price and Output Changesesu#t of

FTA with China 106
Welfare Effects resulting from NZ-China FTA undeetBase-

Case Scenario 107
Welfare Effects resulting from NZ-China FTA undeetChinese
High-Growth Scenario 108
New Zealand and Australia’s Global Export and Inmij@2inanges

with Australia’s inclusion of FTA with China 110
Welfare Effects resulting from a CER-China FTA unthe

Chinese High-Growth Scenario 110
Welfare Effects of China signing FTA with only Aualia 111
Welfare Changes to Selected Regions under Indigh-Birowth
Simulation 112
Sectoral Effects to New Zealand from High Growthndia 113
Welfare Changes to New Zealand and India resuftomg FTA 113
Simulated Welfare Effects on New Zealand under Megi

Scenarios 120

vii



List of Figures

Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4

Figure 3.5

Figure 3.6

Figure 3.7
Figure 3.8
Figure 3.9
Figure 4.1
Figure 4.2
Figure 4.3
Figure 4.4
Figure 5.1
Figure 5.2
Figure 5.3
Figure 5.4
Figure 5.5

Figure 5.6

Figure 6.1
Figure 6.2

Figure 6.3

Gross Domestic Product of China

Chinese Real Per-Capita Economic Growth

Declining Share of Expenditure on Food in China
Per-Capita Consumption of Traditional Staple Faadshina

Per-Capita Consumption of Selected Meat and FisduRts in
China

Per-Capita Consumption of Selected Horticulturald@cts in
China

Even Faster Trade Growth: China’s Trade-GDP Ratio
Share of Agricultural Exports in China

Share of Agricultural Imports in China

Gross Domestic Product of New Zealand

New Zealand's Real Per-Capita Economic Growth
Share of Agricultural Exports in New Zealand

Share of Agricultural Imports in New Zealand

Value of New Zealand’s Trade with China since 1988
China’s Share of New Zealand’s Exports and Impsirise 1988
Share of Agricultural Trade between New Zealand @hiha
The Decline of New Zealand’s Wool Exports to China
The Rise of New Zealand’s Dairy Exports to China

The Importance of Sheep Meat Exports to China ®wN
Zealand

Equilibrium in a Two-Person Two-Commaodity Economy
Flowchart of the CGE Process

Monetary Flows in the GTAP Model

28
29

31

32

33

35

41

42

49

51

54

55

62

63

64

65

65

67

47

viii

77
80



Chapter One
INTRODUCTION

Over the last thirty years China has emerged fremgyan inward-oriented socialist
country to a thriving open market and driven ecoponWide-ranging economic
reforms progressively implemented since 1978 hawwvered agricultural
decollectivisation, opening up to internationatigaencouraging foreign investment,
and reduced state control, all of which provideccoemagement to increase
productivity and maximise profits. Ultimately Chinhas achieved exceptional
economic growth for an unprecedented length of jtimety-two years and counting,
with an average growth rate of nine percent per,y@aeeding the performances of
the growth miracles achieved by the Asian Tige@ansequently this has seen per-
capita incomes double roughly every decade. Sediogmnance, given the large size
of China, has attracted universal attention fromadamics to policy makers to
economic agents wishing to examine the causesgtgffand potentialities of this
phenomenal growth which has seen China quickly fmecdhe second largest

economy in the world.

With economic growth comes the expectation of comsiion growth across all

sectors of the economy, including agricultural pretd. Problematic for China
however is the lack of arable land with which tergase production in order to
match the increasing demands for agricultural petglu Despite limitations China
has until recently kept up with these demands wxbeptional productivity growth

in this sector. However since 2002 trends haveiheég emerge of high growth in
agricultural imports to China. Assuming this trezahtinues there is great potential

for agricultural economies outside of China to ligrfieom this.

With approximately half of all merchandise expdrting derived from agriculture
New Zealand stands to gain from the increased ddsneoming from China. New
Zealand being a land abundant country has a commngaradvantage in land-
intensive products such as dairy and wool, botlwbich are expected to benefit
from China’s growth. Furthermore, New Zealand seagded benefits by being the

first developed country to negotiate and succegsfuhplement a free trade



agreement (FTA) with the world’s most populous oti This will grant tariff-free
access to China for most of New Zealand’s majorcafjural products by 2019 and

therefore increasing the competiveness of its atjual exports to China.

1.1. Research Questions

Given the strong income growth that China has egpeed over the last thirty years
and the likelihood that it will continue into thattire, there is an expectation that
consumption and production patterns have and walitioue to evolve. One
expected consequence of higher income is an irededesmand for food and diet
diversification. Changes in food consumption hagrbnoticeable particularly in
urban China with consumers spending more on food earying their diets,
consuming less traditional foods and more Westeodd such as dairy products, red
meat, seafood, breads, and various horticulturatlyets. Of particular interest is
whether China can keep pace with these increasidgchanging demands through
further agricultural productivity growth and traashing its limited land resources
towards alternative crops as required. Altern&givieow heavily will China rely on
international markets to meet this demand? DueClona’'s large economy
consisting of 1.3 billion people, any trade in agliural products has potentially
huge implications for the New Zealand economy. inulitely, the main question to
be answered is how does China’'s economic growilpetb@r with its increasing
demands in various agricultural products affect N2ealand, a land abundant
agricultural economy. And lastly how might the e@rtly signed FTA with China

complement any benefits stemming from Chinese-bgsmath?

Explicitly stated the four main research questithrad this paper addresses are:

1. How is agricultural consumption in China likely &volve with sustained
economic growth?

2. How reliant will China be on imports to satisfy reased demand for

agricultural products?

3. What impact will China’s growth have on key New Eea agricultural

export industries and its economy in general?



4. How does the New Zealand agricultural sector fagenuthe implementation
of the FTA with China?

1.2. Hypothesis

Given the strong economic growth in China and tlkpeetation that this will
continue into the foreseeable future it is expedteat an increasing number of
Chinese consumers will spend more on food as weltligersifying their diets.
Following the trends of the other ‘Asian Miraclesine might expect that this
diversification would head towards a more Westgpet carbohydrate and high
energy fuelled diet. This would include such praiduas red meats, dairy products,
seafood, and a wider range of fruit and vegetabM&th New Zealand having a
comparative advantage in land-intensive agricultypeoducts, combined with
stronger demand resulting from income growth inn@rand its large population, it is
anticipated that there will be strong implicatidos major New Zealand agricultural
industries, most notably in dairy, sheep and biesijng, and potentially wine. On
the other hand, due to the large population aratively limited land availability,
China has a comparative advantage in labour-intersgricultural products which
limits the potential in these industries in thisegory for New Zealand, most notably
the fruit industry (excluding kiwifruit). Howevegiven the seasonal variation from
being in opposing hemispheres and a reputatiomudatity produce, this may also
work to the advantage of New Zealand for theseidwttral products. It is
important to consider more than just bilateral ¢rbétween New Zealand and China,
but to also consider the effects on New Zealanditcaltural trade with the rest of
the world; some trade-off is to be expected andtnmesevaluated to determine

overall welfare.

In 2008 New Zealand and China signed an FTA whsckxpected to magnify the
benefits seen in the agricultural sector of Newl&@®@ over time as trade barriers are
progressively reduced or eliminated by China. EBetmv2008 and 2010 much of the
developed world had experienced a global recessimanwhile China has had
persistent healthy growth which is expected to lséfm the impact of the downturn



on the New Zealand economy due to continued growttbemand for agricultural

exports. In summary the key hypotheses to be a@dlin this research are:

1. Consumers in China would diversify their diets todgahigh-energy foods as

high economic growth continues.

2. Limited land availability would restrict China’s ifity to increase production
sufficiently enough to meet demand for agricultupbducts and thus

providing scope for greater imports.

3. New Zealand’'s primary sector with its comparativdvantage in land-
intensive agricultural production would benefit froChina’s economic
growth.

4. The hypothesised benefits to New Zealand agriclttnom China’s
economic growth would be augmented by a NZ-China.FT

1.3. Methodology

The modelling tool employed in this research is GRAP (Global Trade Analysis

Project) computable general equilibrium (CGE) modehis is used to quantify the
effect of China’s economic growth and trade relsion the New Zealand economy.
More details of the methodology are discussed aptdr 6.6.

1.4. Thesis Outline

Chapter Two reviews the literature on the theordseconomic growth and
international trade, two important areas of thiseech, and then discusses the
empirical evidence of a relationship between the@hapter Three examines the
Chinese economy starting with an overview of henemic growth performance,
especially since 1978. This is followed by an gsial of consumption and
production trends since 1978 with the focus beindgomd and agricultural products
which is then linked to trade trends. Chapter Rben analyses the New Zealand
economy focussing on agricultural trade and traderms of the 1980’s. Chapter
Five then focuses on agricultural trade betweentwuenations and a discussion on

the impact of recent developments, such as the FoWBapter Six introduces general



equilibrium theory, the CGE and GTAP models. Arhtere review, this time of
empirical studies using GTAP for economic growthrade policy analysis is done
here along with discussion on data sources andadelbgy used in this research.
Chapter Seven interprets and discusses the resuttee GTAP output. Finally,
Chapter Eight concludes by summarising the resegaroliding policy implications,
and ideas for further research.



Chapter Two
GROWTH AND TRADE THEORY

Economic growth and international trade are amdegnbost important components
of the national economy and consequently they cttea lot of attention for
government and the general public as well as resees. Economic growth
generally raises the national standard of livingl aherefore should be a major
priority for any government. International tradealso advantageous as it allows
countries to consume at levels of utility that eectéhe limits of production capacity

and thus improving welfare.

The purpose of this chapter is to overview the ttiesoand empirical literature on
these two subjects and the relationship betweamn.thEhe first section looks at the
theoretical history of economic growth. Next is @rerview of international trade
and how nations can gain through exploiting onetlars comparative advantage.
The third section takes a look at the empiricaldernce of a positive correlation
between international trade and economic growtlme fourth section investigates
the common view that protectionism hinders andrébgation helps economic

growth. Finally a summary concludes the chapter.

2.1. Overview of Economic Growth

An objective of most governments is to improve exnit growth for its nation
given the positive consequences, namely highemiiesp reduced poverty, and more
consumption. Growth rates have varied markedlgudhout the world over the last
fifty years ranging the from growth disaster in Mgdscar, which saw their per-
capita GDP shrink by one percent per year sinc®,1@6the high performing Asian
Tigers with an average per-capita annual growth cdtover five percent (Jones,
2002)! Most recently, China has maintained an astounpérecapita growth rate of
almost nine percent since 1978 and is consequarglybject of much interest. It is
therefore worthwhile briefly discussing the mairedhes of economic growth in

! The four Asian Tigers are Hong Kong, Singapore, South Korea, and Taiwan.



order to gain an understanding as to why some degngxperience healthy growth

while others languish behind.

Early Classical theorists lay some of the fourateti for the study of economic
growth. Adam Smith hypothesised that growth coblel improved through
specialisation and recognised the potential of ease returns to scale in
manufacturing. David Ricardo’s theory of compamatadvantage provided scope
for improved wealth through trading with other coies. Thomas Malthus had a
pessimistic outlook on the sustainability of ecomoand population) growth given
the finite limitations of resources available, namagricultural land for food
production (Thirlwall, 2002). Early cynical views the sustainability of growth
neglect or understate the potential of productigitywth which is considered in later

growth models.

Robert Solow (1956) and Trevor Swan (1956) pioregeéne modelling of long term
economic growth with what is now known as the exages or neoclassical growth
model. In its original form national income (Y)asfunction of physical capital (K),

labour (L) and a technological multiplier Ao that:
Y =4, -F(K,L) (2.1)

Therefore growth can be derived from any increaseapital, labour, or technology.
Drawing on Romer’s (2006) interpretation of the @&wl growth model the
technology variable is effectively a measure oblabproductivity and therefore is

treated with labour stocks so that:

Yt == F(KtlAt : Lt) (22)
thus output at timeis determined by capital stocks and effective labdChanges in
capital stocks are determined by investment whgliletermined by the level of

savings available which is a function of initialtput, and also depreciation which is

a function of initial capital:
AKt:S'Yt_5'Kt (23)

wheres is the savings rate ardiis the rate of depreciation. In addition to tlalsour

growth and productivity growth are functions ofitigelves so that:

AL, =n-L, (2.4)



AAt = g - At (2.5)

both labour growthn), and productivity growthg) are assumed to be exogenous,
that is they are not explained within the modehe TSolow-Swan model analyses
economic growth in terms of capital growth per wfieffective labour, that is both
sides of equation (2.3) is divided ByL and also discounts for the effects of labour
and technological growth as shown in equation (2.€pr simplicity capital per
effective labour is denoted by the lower cksand after rearranging and simplifying
equation (2.7) is derived, the most important m rileoclassical model.

AK¢ _s-Yt—d-Kt K¢ K¢
A¢Le A¢Le ApLe 9 ApLe

(2.6)

Ak; =5s-f(ky) —(n+g+95) -k 2.7)

This equation specifies that changes in per effectvorker capital stocks are
determined by the difference between the two pantemely an investment
component and what Romer (2006) describes as tloaranof investment required
to maintain the per effective worker capital stock$he point at which the two parts
are equal Ak; =0) is known as the steady-state solution, theatpat which the
economy follows a balanced growth path determinety dy the exogenous
technical change. However if capital stocks ishstl@at they are not equal it is
suggested that it will converge towards this stestdye solution and the larger the
difference between them the greater the speed w¥ecgence. Convergence is
therefore the fundamental cause of differences dmtwhe growth rates between
countries in the neoclassical growth model, holdmghnological growth constant.
The concept of convergence is the most lastingribation of the neoclassical
growth and has been a hot topic for economic rebeas to econometrically test the
validity of this> Researchers not content with having technologibahge defined
outside of the neoclassical growth models havergited to endogenise this. These
endogenous growth model however are very diverddahoutside the scope of this

research.

For further information on convergence see Baumol (1986), Mankiw, Romer and Weil (1992) or
Barro and Sala-i-Martin (1992)



The growth miracles of the Asian Tigers in the s®cbalf of last century and now in
China over the last thirty years is explained bye¥oin a neoclassical context, that is
these economies shifted to new wealthier steadg-giaints which require faster
growth. This can be caused by, among other thipgsitive economic reforms,
infrastructure development, investment stimulatiand stable governance (Jones,
2002). All of these traits have been evidence@mma while achieving their goals

of rapid growth.

2.2. Overview of International Trade Theory

International trade, the second of two importantaepts in this research, is briefly
outlined in this section before discussing therditere that integrates the two
concepts.

2.2.1. Mercantilist Trade Theory

Mercantilism, a collection of early economic thotgythat date back to the sixteenth
century, viewed international trade as a meanstadkpiling precious metals to
obtain national wealth. Trade was treated as ag@m game where there would be
winners and losers and as such an important goanoeconomy would be to
maximise its trade balance at the expense of athéons. This was done by
maximising inflows of gold and silver through exfgoand minimising outflows from
imports. Naturally, under such a system, the gawent would implement trade
policies to promote and protect the nation’s acdatian of wealth or bullion which
was associated with national supremacy (Salvat®d®4). Common strategies
utilised to promote exports included subsidizati@ax, exemptions, and wage limits
on labourers, an important factor of productiorirateégies to limit imports included
government control of trading routes, prohibitiom iadividual exports of precious
metals, and protectionist trade barriers such affstaquotas, and embargoes
(Appleyard, Field, and Cobb, 2006). Despite thdl wecumented gains that are
derived from international trade these MercantNMigws of promoting exports and
discouraging imports are still evident today unther guises of industry protection,
employment rates, self-sufficiency, and trade ba#aconcerns, commonly referred

to as neo-mercantilism (Pugel, 2003; Appleyatdal, 2006).



2.2.2. Classical Trade Theory

David Hume questioned the validity of accumulatiregional wealth as a means of
improving the welfare of the country, his belief sMhat with an increased money
supply would have inflationary consequences and thrices and wages would
increase to negate its trade competitiveness (Appdeet al, 2006). This theory is
known as therice-specie-flow mechanisamd implicitly implies that prices increase
rather than the alternative of increased outputcivhs assumed to be at optimal
levels based on full employment (ibit)Adam Smith was also against the excessive
government intervention resulting from the Merdgsttigoal to accumulate wealth
which served only to inhibit real growth for thengeal populace. He argues that it is
not currency accumulation that determines a natneglfare but rather its productive
capacity. As such, focus should be directed atrawipg productivity and one
method would be to specialise in producing and gxkpypcommodities in which the
nation has an absolute advantage, conversely piodvuach are more efficiently
produced elsewhere should be imported. Smith watanch proponent of free

trade which aligns with higvisible handtheory (Van Marrewijk, 2002).

A third wave of attack against mercantilist viewstrade came from David Ricardo
with his 1817 publicationThe Principles of Political Economy and Taxation
Following on from Smith’s notion of absolute adwage the question was posed as
to how scope for trade could exist even if one tgumvas more efficient in
producing everything. Using a simple 2x2x1 mddahd several simplifying
assumptiorsRicardo finds that both countries can be bettérbgf specialising in
and exporting those commaodities which are relagivagst efficient. His example
showed that while Portugal could produce both cottd wine more efficiently than

England (an absolute advantage in both goods)pghmjuce a higher ratio of wine to

*The quantity theory of money is defined as Ms'V = P-Y; where My is the money supply, Vis the
velocity, P is the general price level, and Y is total output. Assuming that velocity and output are
fixed then an increase in the money supply must lead to an increase in the price level.

* 2x2x1 refers to two countries (England and Portugal), two tradable commodities (cloth and wine),
and one input (labour).

> The ten assumptions as taken from Applefield, Field, and Cobb (2006) are: fixed resource
endowments in each country, perfect mobility of factors of production between sectors, perfect
immobility of factors between countries, value based solely on quantity of labour, fixed technology,
constant returns to scale, full employment, perfect competition, no government intervention, and
no transportation costs.
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cloth than England who in turn produces a higheioraf cloth to wine, these

differences in ratios between the two countriesvig a basis for trade and is the
logic behind comparative advantagean extremely important development in
international trade theory. International tradelemthe classical model was viewed

as a positive-sum game where all nations can win.

The Ricardian model has been expanded to relax sbihe restrictive assumptions
to bring it more in line with the real world. Tliest expansion involves expressing
trade in monetary terms instead of labour unitsg ltee process is the same and
comparative advantage is based on the country whbah produce each good
relatively cheaply. A second extension involvesalgsing more than two
commodities and here each country should specialisieose goods which relative
production costs are lower than relative wagess€ly related is an extension which
evaluates more than two countries and the mainicatpdn is that countries will
export those commodities which can be produced neffeiently than the
international terms of trade. A fourth extensimcliudes the impact of including
transportation costs; these increase the costadé tand consequently erode some,
and possibly all, of the gains from comparativeaadages and thus acts as a natural
trade barrier.

2.2.3. Neoclassical trade theory

Neoclassical economists make use of microecondmeiary to illustrate the potential
gains from trade. Making use of a production fdubges frontier (PPF) with

increasing opportunity costs, a terms of trade lamel indifference curves it is shown
that a country can consume beyond their produci@pacity with international trade
and thus demonstrating positive welfare effetts.One useful result of the
neoclassical model is that due to increasing oppdst costs of production there is
incomplete specialisation because at some pointhenPPF the relative cost of
producing the specialised product will increasedoely that of the unspecialised

product. This explains why nations can still proellcommodities in which they

®Fora graphical analysis and interpretation see any recent undergraduate international economics
textbook, for example Chapter 6 of Appleyard, Field, and Cobb (2006) or Chapter 3 of Salvatore
(2004)

11



have a comparative disadvantage (Salvatore, 2084Ytil Ohlin (1933) considers

the role that factors of production plays in det@ing comparative advantages of a
nation. The basic premise is that the inputs wihaighrelatively abundant form the
basis as to which commodities have a comparativarddge and therefore should be
exported given various assumptions holtiis is known as the Heckscher-Ohlin

theorenmt

2.3. Trade-Growth Nexus

There is a general consensus among economistshtrat is a correlation between
economic growth and international trade growth; &eer questions arise as to the
direction of causation of this relationship or wiest it is ‘bi-directional’ (Lewer,

2003, p. 366). Early views on the positive cotielabetween trade and growth are
based on static gains such as those derived frarardi’'s comparative advantage
and Ohlin’s Factor price equalisation theorem a&suwlised in the previous section.
This section extends on the previous two sectioaiscwverviews the copious amount
of literature on the potential link between intéromal trade and economic growth.

Economic growth is the expansion of the productapacity of a nation which can
come from two sources — an increase in resourcevements or an improvement in
productivity or technology (Salvatore, 2004). Tigowth in a two-dimensional
setting is represented by an outward shift in tRé& Rvhich is accompanied by an
outward movement in the terms of trade line andutiigy function. Consequently
with economic growth consumption will increase aglwas production and therefore
having an impact on imports and exports respegtivalhe shift in trade resulting
from the increase in productive capacity in thisdelodepends on the relative
increase in the commodities produced, consumermetes, and terms of trade
effects. The first, changes in the relative shasescommodity production, is

explained by the fact that economic growth affeesh sector differently and growth

" The assumptions of the H-O model are: 2x2x2 model (countries, commodities, and factors of
production), identical technology in both countries, constant returns to scale, different factor
intensities, identical tastes and preferences in both countries, perfect competition, perfect mobility
of factors between sectors, perfect immobility of factors between countries, no transportation costs,
and no government intervention (Appleyard, et al., 2006).

® Eli Heckscher is recognised as a partner in this theorem due to the influence of his earlier work on the
model (Van Marrewijk, 2002)
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may be biased towards either exportable or imptetaiyoducts? Secondly,
consumption preferences also tend to change disfropately as a result of
increased incomes (less on essentials and morenamids) which may also be
biased towards exports or impotfsThe third determinant, the terms of trade effect,
depends on the impact on relative world pricesltiagufrom the increased trading
activity within the nation, Johnson (1958) sumnesithe impact of a country’s
terms of trade as depending on “the extent to whiglparticular ranges of exports
and imports were substitutable for the exportsiamubrts of other countries in world
consumption” (p. 93) and these effects will alsowflthrough to other trading
nations™' Typically, according to theory, an increase iroreamic growth does
increase international trade within the nation, degree to which depends on the
composition of that growth. Also economic and &ragdowth generally improves the
welfare of the nation having the ability to consumere however an expected
deterioration in terms of trade erodes some ofetiygsns-?

There has been a vast amount of empirical studiesnpting to prove the link
between growth and trade over the last forty yeafrbe earliest of these studies
focussed on the impact of exports on economic droatd found a positive
correlation (Emery, 1967; Michalopoulos and Jay/3Michaely, 1977). Balassa
(1978) having found similar results went furtherusing a cross-country regression
to estimate GDP using domestic capital, foreignitegplabour, and exports as
explanatory variables. He found all variables wasitive including a coefficient of
0.04 — 0.05 for exports and concludes that “expootvth favorably affects the rate
of economic growth over and over the contributiohslomestic and foreign capital

and labor” (p. 188) and uses this as an argumerfiavaur of export promoting

° Economic growth that is biased toward exportable (importable) products is said to be pro-trade (anti-
trade) in that there is expected to be a more (less) than proportionate increase in trade (Salvatore,
2004).

1% Growth induced consumption changes that is biased towards imports (exports) is said to be pro-
trade (anti-trade) in that there is expected to be a more (less) than proportionate increase in trade
(ibid.).

" For small countries these terms of trade effects are likely to be negligible.

2 Thereis a possibility of the terms of trade deterioration being large enough to override the welfare
gains of economic growth, a theoretical concept which Bhagwati (1958) classified as immiserising
growth, however there is little evidence of such occurrence happening in the real world (Salvatore,
2004)
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policies. Balassa’s findings have been subsequbattked up by Ram (1985, 1987)
finding that export growth is also important fovéping countries.

Frankel and Romer (1999) address the issue of emdity of the trade-growth
connection with the use of geographical instrumentables (IV) for tradé® The
IVs used for trade are population and area (basesize of domestic trade) and a
weighted average of distance to other internationatkets; these variables were
justified as being correlated with trade but not-gapita income. Their results
reaffirmed the relationship between trade growtld anonomic growth bolstering
“the case for the importance of trade and tradenpting policy” (p. 395). Feyrer
(2009), using a time-series application, also fiagmsitive trade-growth relationship

although on a smaller scale to that of FrankelRacher (1999).

In surveying the a large amount of empirical litera on the trade-growth nexus
Lewer and Van den Berg (2003) consistently foupositive relationship despite the
various data and methodologies used by researcl@saverage they conclude that
a one percentage point increase in trade growtleases economic growth by 0.22

percentage points.

Taking a different approach Baier and Bergstrafi {2 analyse the possible causes
of trade growth, here income growth accounts fa@raximately 68 percent of trade
growth while trade liberalisation (24%) and lowrarsport costs (8%) also play an
important role. This backs up Krugman’s (1995)eassn that the performance of
trade growth since 1960, which has outstripped @BRvth, is largely attributable
to political factors — such as trade liberalisatibrough GATT and preferential trade
agreements and movement away from import substituind towards export

promotion.

2.4. Trade Protectionism and Liberalisation

Given that the theory and empirical evidence suggést trade and national income
is positively correlated it would be easy to asstinat it would be in every country’s

B Instrument variables are correlated with another explanatory variable (in this case trade) and
consequently affect the dependent variable through this explanatory variable; their purpose is to
reduce any endogeneity.
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best interest to maximise trade by reducing bariertrade such as tariffs, import
guotas, and voluntary export restraints. Howespde the apparent advantages of
trade liberalisation protectionism is still evidetiroughout the world, with the
agriculture and textile industries typically targgt This section will firstly examine
the justification for protectionist trade policiasd their consequences, followed by a
brief overview of the empirical literature on tragelicy. Then the efforts towards
multilateral liberalisation through the World Trad¥@ganisation (WTO, formerly
GATT) and its slow progress which has subsequelgty to an explosion of

preferential trade agreements over the last twadks

2.4.1. Causes and Consequences of Protectionism

There are several reasons why a government maysenjpade barriers against other
nations including simply increasing government rexes through import tariffs and
export taxes, promoting development of a compasatdvantage in an infant
industry, attempting to improve macroeconomic iathes, retaliatory action against
the protectionism of other nations, and as a natyogj tool for preferential trade
agreements™* During the mid-twentieth century the perceivedndfés of
protectionism was a popular line of research fanemists with much literature
debating the notion of an optimal level of protescism or tariff for a nation.
Charles Bickerdike instigated the notion of an mptn tariff and was further
developed by Lerner (1936) and Johnson (1951, 19%4hile there is merit in the
possibility of using protectionism to as a meandniprove a nation’s welfare it
typically neglects the power of retaliatory actidnam countries not wishing to see
their own trade advantages erodedCaetano and Caleiro (2010) view the perceived
advantages of trade protectionism in a game thsettyng (with two regions). In
isolation each nation may indeed benefit from impmating trade protection and
thus creating a Nash equilibrium where both areallst worse off than they would
be under free trade; emphasising the need for catpe to raise the welfare of all

parties involved and hence the importance of theDNT

" This list is by no means exhaustive and further examples are described by Appleyard etal. (2006)

Y One possibly valid justification for a tariff is to account for any negative externality associated with
an import, however even then consumption taxes may be less distortionary, see for example
Markusen (1975)
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One popular stance against trade liberalisationngnsmme public spectators is the
negative impact on unskilled employment and wagespecially in developed
countries, including New Zealand. The argumerth@ increased competition from
low-wage developing countries, like China, will \d¥i down wages or increase
unemployment. One example Behravesh (2009) ussssighis negative view on
free trade is that there has been strong growtheamployment in the US despite
fears by many Americans against the NARTANnd globalisation in general, similar
views are echoed by Sachs and Shatz (1996) witrdaeg the lack of evidence with

regard to deteriorating wages follow increaseddnaih developing nations.

Regardless of the many reasons government and tiredusmay have for
implementing trade protectionism economists geherajree that the distortions

often result in welfare losses.

2.4.2. Move towards Liberalisation

Despite the continued widespread existence of ptiotesm there have been distinct
moves towards trade liberalisation over recentsiearhe first minor step towards
multilateral trade reductions began with the sigroh GATT in 1947, although in its
early days very few countries were involved andfftatoncessions minimal,
consequently it was little more than an open regjiocrade agreement, however this
set the foundations for significant multilateraboéations, albeit approximately fifty
decades later. The Tokyo round (1973-79) saw timeber of members reaching one
hundred and represented ninety percent of worldirtgaactivity, and while tariffs
concessions were estimated at US$300 billion, ritnigd allowed nations to enter
into preferential trading arrangements without pagthe benefits onto other GATT
members upon meeting certain criterions (Hoekmahkarstecki, 1996), as outlined
in Article XXIV of the GATT guidelines. The Urugyaound (1986-94) took over
seven years to negotiate largely due to two factbesfirst due to the desire for the
Cairns Group’ to include fairer concessions to the agricultsattor which had

been largely neglected in previous rounds, andséoend was the establishment of

'® North American free trade agreement

" The Cairns Group is a coalition of agricultural dominated countries of which New Zealand is a
member.

16



the WTO as an independent organisation with grgadefers to settle trade disputes
and undertake trade policy reviews of each coufiitig). The Doha round, the first
under the WTO, began in 2001 and after almost &amsythere is still little sign of a
settlement. Once again agricultural is the ceotrdisputes with disagreements over

the level and pace of liberalisation.

Given the allowance of preferential trade arrangesméollowing the Tokyo round
and the slow and now stagnant progress of multdhteegotiations within the WTO
many countries are turning to regional trade nagjotis, making it the most utilised
tool for liberalisation. According to the WTO tleeare currently approximately 200
regional trade agreements in force and has beedilteincreasing since the
implementation of Article XXIV as part of GATT’s Uguay round (Freund, 2018.
The motivation for agricultural nations, such aswNgealand, to enter regional
negotiations is plain to see given the well docute@mains it stands to make from
the liberalisation of agricultural trade in othesuatries and the slow nature of
achieving this under the WTO.

With the rise in regional trade agreements some&lean&s have questioned the
impact this may have overall world trade liberalma Krugman (1991a) opens the
debate suggesting that it is a naive view assufitiveg since free trade is better than
protection ... preferential trading agreements.ara step in the right direction” (p.
10) arguing instead that the nature of such agreemean lead to increased
protectionism against those not a part of the agese, the logic behind this is the
increased economic power of the combined regionnigamnore scope to increase
protectionism against outsiders for the benefitofnembers. In a subsequent paper
Krugman (1991b) acknowledges that while in the@gional trade agreements can
be more distortionary on world trade in practiceréhis little evidence of this
occurring.  Bhagwati (1992) believes that regimsrali impedes multilateral
negotiations as the resulting distortions shouldthee antithesis of global trade
liberalisation however recognises that it is expagand here to stay and advises a
cautionary approach. Others suggest that regsmalis complementary to

multilateralism, for example Baldwin (1997) pointsthe positive impacts derived

18 Regional Trade Agreements - www.wto.org/english/tratop _e/region_e/region_e.htm - accessed 2
June 2011
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from pressures for inclusion for non-members toeenhto preferential trade
agreements which could gradually merge willing ipgrants towards global
liberalisation. With tens years having past withmsolution in the latest round of
multilateral negotiation it appears that prefer@ntrade agreements are a valid

intermediate solution.

2.4.3. A Positive Openness-Growth Relationship?

As mentioned previously there is a general acceptaamong economists of a
positive correlation between international trade asonomic growth. A different
but related question posed then is whether thesaah a relationship between trade
liberalisation and economic growth; there has baerast amount of econometric
studies, however with mixed results. Feder (1983)ng export share to national
income as a measure of openness, and Balassa ,(1888) a trade orientation
measure, were among the first to use cross-cowdoynpometric models within a
neoclassical growth framework to analyse any cati@l between trade policy and
economic growth; both concluding that there is @&igtically significant positive
relationship. Others (Kavoussi, 1984; Kormendi &meguire, 1985; Ram, 1985,
1987; Rana, 1988) also find similar results usilnght modifications and additions
to the models presented by Feder and Balassa. rEsiwWA993) was sceptical of
these earlier models and the assumption of exgteted measurements as being
adequate proxies for openness and thus they nedleichports, as well as
endogeneity, measurement, and omitted variable blasvine and Renelt (1992)
expanded on the regression model by including ufifteen explanatory variables
for per capita growth including investment and edios. Consequently they find
that export-share is not a robust determinant o#vgr while investment-share is this
most significant variable (resulting in capital &kcand technological growth) while
they justify the use of an export-share proxy fade stating that exports and imports
are closely related.

Dollar (1992) measures the openness of a natidarins of the distortion between
domestic and international prices, this is basea dmeory that price levels will be
generally higher in more protected economies. Atiog to his definition the most
open quartile of developing countries experiencé&dggrcent annual growth while
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the least open quartile suffered a 1.3 percentaroantraction over the period 1976
to 1985. Running a cross-country regression inolpadpenness and investment
concludes that both are strongly correlated witthemic growth among developing
countries. Rodriguez and Rodrik (2001) having exigal Dollar's model to include

regional dummy variables and an education proxgctejhe significance of any

openness-growth relationship.

Sachs and Warner (1995) utilise a dummy variatdex as a measure of openness.
A closed economy is defined as one with high teyrifiiany non-tariff barriers, a high
black market exchange rate, a socialist econonsteBy, or a state monopoly on
major exports (p. 22). They find that an open eocoy, one that has none of the
former attributes, experiences improved annual econ growth of 2.2 percentage
points above that of closed economies. Howevesrdony to Rodriguez and Rodrik
(2001) after having reran their regressions but wsplitting the dummy variable into
separate policy variables, it is the state monopwoigt black market exchange rate
that are the major determinants of the model, ¢fastlrelated to a closed economy.

Direct measures, tariffs and NTB elements howexestatistically insignificant.

Winters (2004) outlines three significant problemdth the cross-country
econometric approach to analysing the effects agenimas on economic growth.
First is the definition of openness and how it benaccurately measured. Secondly
is the issue of the direction of causation of aagrelation. Thirdly is the issue of
accounting for the indirect effects trade has oowdin through variables such as
corruption, inflation, investment policy, institatial framework, and education.
However despite the different measures and metbgas the majority of empirical

studies point to a positive relationship.

2.5. Summary

This chapter has presented the important theoldétiaadations of economic growth
and international trade both of which are importoricepts in examining the future
direction of New Zealand and China trade relatioris.is generally accepted by
economists that there is a positive correlationvben trade and growth although the

direction of causation is debatable and possiblyke/doth ways; regardless the
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implication is that if China’s phenomenal economiiowth continues into the future
trade volumes will increase with it and thus havimglications for the rest of the
world, including New Zealand. Furthermore tradretations between New Zealand
and China are expected to also be affected byemtlgcsigned free trade agreement.
Econometric evidence of a positive link betweeméréiberalisation and economic
growth is plagued by problems, nonetheless therytead the majority of studies do

point to a positive correlation.

An alternative approach to trade policy and growatialysis is to use a general
equilibrium model. These use a model replicatibthe economy in equilibrium and

then analyses the effects of an economic shock ther ovariables within the

economy. Such models also suggest a positiveioesdtip between growth and
trade and also openness and growth, this modehasaciated empirical studies is
the subject of Chapter Six. First the followingred chapters examines the
developments of the Chinese and New Zealand eca&soamd lays the foundation

for the line of research taken in this paper.
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Chapter Three
CHINESE AGRI-FOOD ECONOMY AND TRADE

China endured several shifts in economic prioritigsughout the twentieth century,
from a chaotic start which saw the end of impe@aina and replaced by regional
warring factions, resulting in economic contractfon much of the first twenty-five
years. The re-unification of China by Chiang Klaek saw a decade of moderate
economic growth before Japanese invasion and thiinwar once again saw the
economy in ruins throughout the 1940's. Upon wvigtin 1949, the Chinese
Communist Party (CCP), under the leadership of Medong, laid the platform for a
prosperous decade in the 1950’s with high growttawever the overly ambitious
industrial plans of the Great Leap Forward (1958962) and the anti-rightist
Cultural Revolution movement (1967 — 1976) had waicumented disastrous
human and economic consequences. Following thia dédvlao and two years of
political uncertainty Deng Xiaoping took over theadlership role in 1978 and
instigated wide ranging economic reforms duringfbigrteen year tenure including
agricultural de-collectivisation, market liberalisam, the acceptance and promotion
of international trade, and population controls.heTsuccessors to Deng have
continued reforming China away from communist dasna and towards capitalism.
The success of these reforms over the last threadds is evidenced by China’s
sustained high economic growth often exceedingpeneent per annum, which has

seen her become an economic powerhouse in reness.ti

The purpose of this chapter is to analyse the ahgreconomic environment within
China as a result of the economic reforms and sso@ated growth since 1978.
China, with 1.3 billion people, consists of almdstenty percent of the world
population, their rapidly growing incomes and chaggbehaviours must have
significant effects for the rest of the world. Esmg on food and agricultural trends,
due to its importance to both New Zealand and Chima chapter is divided into six
sections. The first section will provide a histooverview of the Chinese economy;
this will include an overview of the reforms implented over the last thirty years.
The second section examines China’s recent econgrowth performance and its
potential for the future. The third section anal/$he changing consumption trends
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that have resulted from increased wealth of Chimessumers. The fourth section
discusses the evolving production patterns and &hbility to meet her increasing
demands. The fifth section examines the trend€hmese trade and her shifting
focus to exporting and importing products accorditog relative comparative

advantages. Finally, the sixth section concludes.

3.1. General Economic Overview

China has a long economic history, much of whick $laaped her poor position in
pre-modern times, and is therefore useful to byrieiver the Chinese political and
economic scene prior to 1978, before examiningéf@ms and growth over the last
thirty years that have shaped China into the ecoampowerhouse that it is today.

3.1.1. Early Chinese Economic History

China throughout its history has had many periddsustained economic prosperity;
however these times were ultimately ended by |lacgme warfare which led to
sudden bursts of contraction. At the turn of tist fmillennium, under the Song
Dynasty, China entered arguably her greatest pariddchnological and economic
progression of China’s 2000 year imperial age (2€1B- 1911A.D.). This dynasty
is characterized by relatively rapid developmertsoughout all sectors of the
economy; including agricultural innovations such iasgation and cultivation
expansion, industrial innovations such as mininghtelogies and weaponry
advances with the invention of gunpowder, curreriopovations with the
development of papermaking and woodblock printiag gaper money usage, and
the expansion of commercial trading activities keLthe other successful dynasties
before it, the Song Dynasty was felled by war i@1,2his time by an outside source,
the Mongolians. The resulting Yuan Dynasty wasratigrized by excessive fiscal
spending, state ownership in key primary industriegerinflation from money
printing to fund its activities, and discriminatioagainst the ethnic Chinese
population. Consequently, dissatisfaction of thenlgblian rule saw civil unrest and

China was once again divided into regional factions
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The Ming Dynasty (1368 — 1644) sought to reunifyir@hand for much of this

period saw strong economic growth and prosperityrne as well as regaining many
territories that were lost — including Tibet and Mdhuria. China at this stage was
the wealthiest country in the world while per-capitcome was also comparable to
that of western nations. Unfortunate disastersh lezonomic (global shortage of
silver and resulting appreciation) and natural éeged droughts and cold weather
severely affecting crops) caused disharmony amoagéneral populace, eventually

bringing this dynasty to an end.

The Manchu lead Qing Dynasty (1644 — 1911) seizegir) and took power of
China, this was initially an economically detrima&nperiod of extreme repression
and control of the Chinese people. However, with ¢limination of the remaining
Ming factions, the Qing relaxed its grip on the pigpion resulting in improved
economic conditions and moderate growth througlbateighteenth century. In
contrast, China in the nineteenth century was rdavgeforeign aggression. Firstly,
Britain officials actively encouraged the illegahsggling of opium into China in
response to the lack of willing trade negotiatiovith Chinese officials. Then in
retaliation for attempting to block British imporm$ opium, Britain declared war on
China in 1840, and after two years the First OpWiar ended with an embarrassing
defeat to China further exasperated by unjust ie®atconcessions, and silver
payments forced upon them, as well as an epidefapimm addiction resulting
from the influx imported into the country. Secondiaking advantage of China’s
weakened position other Western nations demandeithsisignificant entitlements
to Britain. Third was the Taiping Rebellion of th860’s, an attempt overthrow the
Manchu dynasty which resulted in twenty million thesaand crippled the already
unstable economy. Finally, toward the end of tlemtary Japan invaded and
defeated Korea backed by China. The sad statéhimia@ political, economic, and
military situation inevitably led to the decline #fe Qing Dynasty, and with it

brought an end to Imperial China in 1911.

Political instability continued in the first yeao$§ the Republic of China (1911 —
1949), and the uncertainty saw its economy contittueontract at a rapid pace.
Upon instilling Chiang Kai-shek as leader Chinaogafd a short-lived burst of

economic growth before war devastated the countrgeomore, first from the
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Chinese Communist Party (1928-36), then from Ja(®87-45) and then the
resumption of civil war (1946-49), in total accoungtfor approximately twenty-five
million lives. Ultimately, the Communist Party (B won the civil war and the
People’s Republic of China was born under the lesdnle of Mao Zedong.
Agricultural land reforms (introduction of commupesstate acquisition of
businesses, and state controlled prices and ragomere implemented in the early
stages. Economic growth during the 1950's averagiee percent per annum,
similar to that of recent times (Worden, Savadal Bolan, 1988). The Great Leap
Forward (GLF) declared in 1958 aimed to overtakdustrialized countries by
transferring excess labour in agriculture to thaustrial sector, namely steel. Chang
claims that thirty-eight million people died of station during this period due to the
extensive cuts in agricultural workers (Chang ardalliay, 2005). This disaster
resulted in the Chinese economy depressing by ®@&rpercent in 1961-2.
Recognizing the failure of the GLF the governmesédi more orthodox industry
policies, resulting in accelerated growth for a rshperiod. Mao’s Cultural
Revolution from 1966, a brutal anti-rightist moverhecondemning anyone
perceivably opposed to the communist regime, afghaiis was not an economic
event it certainly had economic consequences,tneguh two years of recession on

its introduction and also at its conclusion in 1976

3.1.2. Economic Reforms Since 1978

Given the dissatisfactory performance of the gpéd@ning system, the unpopularity
of the Cultural Revolution, and the economic susadsheir East Asian neighbours
of South Korea, Singapore, Hong Kong, and Taiwamn& appeared ready for the
drastic market-oriented reforms that would pave wag for catching up with the
developed nations (Chow, 2007). These reformsated from 1978, under the
leadership of Deng Xiaoping, covered most facetshef economy — including
agriculture, industry, trade, financial institutsyrand state-owned enterprises (SOE).

Agriculture was the first sector to experience majeforms under Deng, the
commune system that had been implemented in th@'d,9hilst successful at first,
was found to have flaws as evidenced by the lackprofuctivity growth and
frequent food shortages in the country. Under toenmune system farming

24



households were pooled into large groups and shheetewards of their production
evenly, thus creating a free-rider problem whedsviduals have minimal incentive
to perform (Yang, 1999). The Household Resporngih8ystem (HRS), endorsed
from 1979, boosted productivity in two major waysirstly, it put households in
charge of their own plot of land and kept any gsoéichieved, thus providing reward
and encouragement for production. Secondly, avwadld farmers freedom to farm
products outside of the traditional grain requiratse further enhancing farmers
scope for profitability by producing higher valuadricultural products, previously
banned under Mao’s regime. Lin et al. (2003) latties approximately half of all
productivity growth in agriculture to the HRS, indting its importance to China’s
rural population. Town and Village Enterprises @9 in rural China flourished
from 1979 due to the less restrictive state. TYE®/ed to be a useful avenue by
which unemployed or underemployed peasants could gera income and also
providing the local governments with an extra seurt extra revenue. The success
of TVEs may be attributed to three factors (Koo afeh, 1999). Firstly, high
unemployment in rural China provided enterpriseshwan abundant supply of
labour. Secondly, the success of the agriculttgfirms meant that peasants were
slightly wealthier, therefore increasing their dexats for light manufactures of which
TVEs could supply. And thirdly, opening the econyoup to domestic (interstate)
trade provided a much larger market in which tdriiate goods. TVEs at its peak
in 1996 accounted for 35 percent of total indukwigput, employed 20 percent of
the workforce, and become a significant contributbeconomic growth in China
(MacKerras, Taneja, and Young, 1998).

Foreign trade and investment liberalisation arehfur areas of major reform that
have been gradually implemented over the lasiytlygairs. Under Mao’s leadership,
like many before him, foreign trade was deemed ¢o dm unnecessary evil,
proclaiming that China could be self-sufficientradie reforms in China started with
the setting up of a foreign trading currency in 8&97/rom 1981 China developed
five special economic zones (SEZSs), firstly in Stten (neighbouring Hong Kong)
followed closely by Zhuhai (next to Macau), Xiam@pposite Taiwan), Shantou
(south-east coastline) and Hainan Province (sotingCisland). These SEZs were
devoted to large-scale economic development; aléwtse to the successful Asian

Tigers Hong Kong and Taiwan and therefore represerdn ideal region to
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experiment with (Chang, 1991). Investment was $sed on establishing the
infrastructure of these regions, encouraging ttadeugh reduced tariffs or duty free
concessions, and tax incentives to promote forgigestment. The SEZs, especially
Shenzhen, were successful in attracting foreigihetend investment; they developed
rapidly and played a major role in China’s exped-growth success (MacKerras
al., 1998). Song (1999) indicated that trade liberalisatiohjolv was done in five
stages, was a long painful process for the govembmd&he first stage involved
revamping the trade sector, including the abandomna the government's
monopoly power on trade business. However the latipa did not have the skills
to adequately exploit the opportunities trade hadffer. Stage two from 1985
involved further decentralisation, lowering tradearrers, simplifying trade
procedures, and adoption of a single currency exghaate (set at US$0.357).
Stage three from 1987 saw the implementation of Goatractual Responsibility
System (CRS), which essentially gave local govemiméhe freedom to trade
commodities desirable to their region (Démurge®0 Stage four, from 1991, was
based on the desirability to re-enter GATT (now ¥&O), this involved reducing
export subsidies and other trade distorting pdicttis coincides with significant
growth in trade which averaged 23 percent betwe330 land 19927 Stage five
from 1994 involved further fine-tuning, most notalthe devaluation of the Yuan by
33 percent. China’s eventual accession to the Wirgbo01, along with subsequent

bilateral trade negotiations, represents the nexsint stage of liberalization.

Other reforms that fall outside the scope of tlapgy but still influential in shaping
the Chinese economy include the gradual privatieatof many state-owned
enterprises, phasing out the state controlled myisiystem to one based on market
signals, improvements in the availability of edumatwhich was severely hampered
during the Cultural Revolution, adoption of the amd policy in order to limit
population growth, modernisation of the legal syst@and the establishment of a
central bank as well as commercial banks to catethie public (Chow, 2007). As a
result of the many market-based reforms from 1878 CCP in 1992 declared China
to be a “socialist market economy.”

® World Bank Databank (2010)

26



3.2. Economic Growth

China has experienced unprecedented growth ovdashéhree decades, averaging
over nine percent per annum. Deng Xiaoping in 1B88sted that gross national
product had more than doubled in less than tersy&affrom the reforms beginning
1978 it took only nine years (1978 — 1987) for mapita GDP to double, a
phenomenal performance; especially when one cassitte doubling times for
other nations during the period of industrial tfangation — 58 years for Britain, 47
years for the United States, 34 years for Japath,1dnyears for South Korea (Cai
and Wang, 2004). Even more extraordinary is tHah& has sustained this growth
to this day, incomes have doubled again (1987 -6)188d again (1996 — 2005)
since then, and is on track to do so once more @42 These results are
summarized infable 3.1 and shows that the 8.7% per annum income growath h
compounded to see per capita incomes increase 1t thman thirteen times the levels
experienced in 1978. Figure 3.1 graphs GDP over the last fifty years on a
logarithmic scale; the steep gradient from 1974&tHates not only the importance of
the market reforms, but also the heavy economitsaaisthe GLF and the Cultural
Revolution. Figure 3.2clearly show these wild fluctuations in economiowth
between 1960 and 1977, followed by three decadbagbfgrowth, frequently lifting
above ten percent per annum. China has also pextbmwell in spite of the Asian
crisis of the late 1990’s and the global recessiver the last three years; the only
major dip in growth occurring in the late 1980’sirmding with the 1987 share
market crash and its associated recession.

20 Deng Xiaoping’s speaks in response to the Tiananmen Square demonstrations of 1989. Taken from
Schell and Shambaugh (1999, p. 99)
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TABLE 3.1 —Economic Growth and Doubling Times in China

Year GDP* Population  GDP per capita  GDP per capita Annual Acc.
(CN¥ bn.) (m) (CN¥) (US20005) Growth®  Growth®
1978 1305.7 956.2 1365.52 164.95 - -
1987 3060.4 1084.0 2823.12 341.02 8.40% 2.07
1996 7219.3 1217.6 5929.39 716.25 8.59% 2.10
2005 15801.8 1303.7 12120.55 1464.11 8.27% 2.04
2009 24318.2 13315 18264.31 2206.26 10.80% 1.51

8.73%° 13.38°

#World Bank data (GDP measured in constant locakogy)

® per-capita annual growth over the period.

¢ Accumulated growth over the period — to indicatioabling in per capita income.

4 Average annual compound per capita growth rate the 31 years; overall economic growth is
9.89% pa.

® This shows that per capita income in 2009 is 18r88s that of 1978.

FIGURE 3.1 —Gross Domestic Product of China
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FIGURE 3.2 —Chinese Real Per-Capita Economic Growth
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Following from standard growth accounting, outmuaccumulated through tangible
inputs, capital (K) and labour (L), as well as amangible input, total factor
productivity (TFP or A), economic growth is themnefaderived from changes in the
quantities of these inputs, as discussed in thegique chapter. Capital growth
coming from increases in physical capital stockeganting for depreciation) is very
evident in China, studies suggesting that it makedor 28-55% of growth since
1978%! Labour growth in its simplest form, measuredresdhange in labour force,
accounted for 10-15% of overall growth in Chiffa.Other measures of labour
growth can account for estimated changes in latbmurs and education levels.
Economic growth not explained by either capitalatrour is referred to as TFP and
include a wide range of variables, the most notdddang technological growth,
sectoral reallocation, efficiency improvements, akmbwledge. Many studies
suggest that TFP accounts for 34-50% of China’svijrd®> Cai and Wang (2004)
after accounting for capital growth (28%) and labgwwth (24%) suggests that

! see for example Maddison (1998); Chow and Lin (2002); Chow and Li (2002); Bosworth and Collins
(2003); Cai and Wang (2004); OECD (2005); Wu (2007); Perkins and Rawski (2008)

2 Wu (2007). Some studies include estimated changes in labour hours and education levels as part of
labour growth (Bosworth and Collins; 2003), others include them as part of TFP.

> Same as above footnote 21
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human capital growth (24%) and labour mobility obiagriculture (21%) makes up
the bulk of TFP, leaving a residual of just 3%.

Given past experience of growth in China predidiabout the future path of growth
may be estimated. Capital stocks are expectedotdinue to increase through
investment, however probably not at the same p&mwth in labour force will be
constrained heavily by the one-child policy; thidl wee population growth continue
its downward trend, averaging 0.43% between 201d 2025 and then -0.17%
between 2025 and 2050. TFP growth is more difficult to predict, howevhere are
three areas in which positive growth can be assutonetbntinue — technological
catch-up, human capital via increased availabitdy education, and continued
urbanisation. Recognising the possibility of nuowsr economic growth rates this
paper will analysis four possibilities — extremewth (12%) continued high growth
(9%), moderate growth (6%), and relatively low gtio3%), and in addition zero
growth (0%) will be used as a base.

3.3. Consumption Trends

China’s rapid economic growth over the last threxadles has naturally seen
consumption increase, but more importantly the amsitjpn of that consumption is

evolving. The general expectation is that foodesxjiture will increase, but will

make up a declining share of overall expendituréjlevfood consumption is

expected to diversify away from traditional dietsdatowards more varied diets.
This section will examine China’s food consumptimends as a result of higher
incomes focussing on key agricultural products thay have important implications
for New Zealand.

3.3.1. Food Expenditure in China

Traditionally the Chinese diet is predominantlyigraased, in general, rice in the
south and wheat in the north. Historically thermsvittle scope to deviate from the
traditional diet due to income restraints, howes&ong income growth in recent

times has allowed many Chinese consumers to ireraad diversify their diet.

** Derived from UN Population Projections for China 2010-2050 (constant fertility assumption)
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According to Engel’s law, this increase in food emgiture is expected to be slower
than the overall increase in total incomes; thatéeme (or expenditure) elasticity of
food is between zero and onEigure 3.3shows this has indeed happened in China,
between 1991 and 2008 average per capita totahdikpes has increased from 855
to 6929 Yuan (13.1% p.a.) while per capita foodesditure increased from 474 to
2746 Yuan (10.9% p.a.). Food share of expendiwver this period declined from
55% to under 409%> When separated, as expected, percentage of etyenih
rural households spent on food (44% in 2008) ibdnghan that of urban households
(38% in 2008). While food consumption in China mgrpw slower than other
commodities, lack of arable land in China limitigoduction growth and in
conjunction with its massive population makes #ignificant subject matter for not
only China, but also the rest of the world, esdbcegricultural countries such as

New Zealand.

FIGURE 3.3 —Declining Share of Expenditure on Food in China
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3.3.2. Food Consumption Trends

Traditional staple foods in China are mostly mageatfi rice, wheat, and sweet
potatoes. Predictably, with the rise of incomed aocompanying diversification in

Chinese diets, these traditional foods are now woesl in lower quantities than in

% This falls in line with many papers — for example Yu and Abler (2009)
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the past.Figure 3.4shows the changes in the per capita quantity coaedwf grains
and starchy roots in China compared to the base g#4990. Rice, although
remaining the most consumed food in China, has seeime percent drop in per-
capita consumption since 1990 (from 84 to 76 kg)pveheat consumption has also
declined modestly (from 80 to 67 kg p.a.); consuamptof sweet potatoes, has
almost halved since 1990 (52.5 to 26.8 kg) andhis-quarter of 1978 levels; other
grains, which include sorghum, millet, and barlesive declined substantially as a
food for human consumption (from 26.4 kg in 197816 kg in 2007), indicative of
the reduced poverty in China and the ability forsiatizens to afford improved
diets. Potatoes and maize both increased througheuperiod by 130 and 50
percent respectively since 1990, albeit from atiradly low base, reflecting the
increased exposure to Western diets. The reduatiataple foods has more than
been compensated by the increased consumption loér oagricultural and
horticultural products.

FIGURE 3.4 —Per-Capita Consumption of Traditional Staple Foau€hina
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Consumption of meats since 1978 increased dramigitasad have generally doubled
in the period from 1978 to 1990, the growth in papita meat consumption is
summarised ifrigure 35. Pork, the most popular meat in China increasetbdest

60 percent since 1990 from 20.6kg to 32.9kg pert@aper annum. Mutton,
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historically consumed in Western provinces, hagaprthroughout China and has
consequently increased three-fold (0.9kg to 2.9lg)p Poultry meat consumption
has also increased rapidly, by 252 percent (3.4kd 1.8kg p.a.), much of this

increase occurred during the 1990’s and has slasiexk then. Beef consumption
has experienced the most rapid increase of the commeats, Chinese in 2007
consuming 4.5 times what they were in 1990 (1.0k4.7kg p.a.), and 18 times more
than in 1978 (320g), albeit from a very low bas&ven that beef in New Zealand is
a major agricultural product, this sustained growfhconsumption in China is

potentially of large interest to New Zealand’'s emmry. Lastly aquatic products,

consisting of fish and molluscs, like meat, havaeased with the rising incomes in
China.

FIGURE 3.5 —Per-Capita Consumption of Selected Meat and FisidBcts in
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Historically, dairy products formed a negligiblerpaf the Chinese diet. Despite
strong economic growth from 1978, dairy did not engnce the same level of
escalation seen by other animal products and uadermed relative to the East
Asian Tigers at similar stages of development (H-tdler, Huang, Ma, and Rozelle,
2006). However, since 1998 dairy has expandediderably, as indicated imable

3.2 Although income growth is undoubtedly one caokeonsumption growth in
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dairy products, there are other influences thaluge increased exposure through
marketing, school milk programs, increasing poptyasf Western styled fast-food
restaurants, and awareness of health benefith#vat contributed to the recent surge
(F. Fuller, Beghin, and Rozelle, 2007). With l¢&isan eighty grams consumed per
day in 2007, the Chinese population still ranks agntine lowest consumers of dairy
in the world, providing plenty of scope for rapicdbgith to continue. Several studies
examining income or expenditure elasticities ofiaas foods find that dairy
products are amongst the most responsive — for gleaMa et al. (2004) and Yen,
Fang, and Su (2004). Given that New Zealand'sektrgxport industry is in dairy,
this potentially has major benefits to its econafmyhina cannot adequately meet its

continuing surge in demand.

TABLE 3.2- Per-capita Dairy Consumption in China

Year Consumption Decade Average
(kgs) Growth Growth
1977 2.73 - -
1987 5.40 97% 7.1%
1997 8.07 49% 4.1%
2007 28.70 256% 13.5%

SOURCE: Consumption statistics from FAOSTAT, growth ownctdétions.

Consumption of horticultural products are similarthat of meats, that is strong but
steady growth between 1978 and 2007, and are sussdain Figure 3.5
Vegetables consumed per capita in this period asa® 460 percent since 1978 and
180 percent since 1990 (from 100kg to 280kg p.&jtrus fruits had a massive
eighteen fold from a very small base, due to inedaexposure to these products
since China opened its borders in 1978. Apple wopgion increased modestly
from 1978, however a large burst during saw consiomgalmost quadruple in the
1990’'s and subsequently gained prominence in thmeSh diet. Other fruits
(dominated by watermelons, table grapes, and bahama nuts have also increased

reflecting the diversifying Chinese diet.

Processed and packaged foods being consumed ina Ctame also increased,
indicative of the growing demand for convenientdarcts. Dining out in restaurants,
including fast-food chains, have become more popweought about by larger

incomes and a higher opportunity cost of cookinghaine. The popularity of
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Western styled fast-foods which has surged in tegears have contributed to the
growth in consumption of beef (McDonalds etc.), cken (KFC etc.), dairy
(especially cheese and ice cream), and potatoegpsjch(Garner, 2005).
Consumption of alcoholic beverages, particularlgrbend wine, has exploded rising

by thirteen percent per annum since 1978 accotdifgAOSTAT data.

FIGURE 3.6 —Per-Capita Consumption of Selected Horticulturabdtcts in China
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3.3.3. Reasons for Changing Trends

Changes in the Chinese diet can be contributedatoyrthings, most of which stem
from the reforms that have occurred in the post-M&n Income growth has given
the means to meet these changes; however whatscaossumers to deviate from
the historical norm? Firstly, easier access torseas goods followed by periodic
reduction in trade barriers allowed Chinese conssr® acquire a wider range of
foods; this is further complimented by increasetenmational travel widening

exposure to foreign foods and customs. Secondilg, émergence and rapid
expansion of supermarkets and then hypermarketsurban China provided

consumers a one-stop shop to view an increasinglgning range of food products,

these places also provided vendors with accessa@e pool of customers in which
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to market their products (Garner, 206%).Thirdly, as mentioned previously, the
growth of fast-food and foreign restaurants presgipportunities for more Chinese
to experiment with foreign foods. Fourthly, adig@ng through various media

attempts is used as a means to attract potensébmoers to new products. Finally,

urbanization has given an increasing proportiothefpopulation closer access to the
benefits mentioned above. With all these trendpeeted to continue in the

foreseeable future consumption patterns shouldiraomtto evolve, leading to the

question of how has China supplied for this foodstomption growth in the past and
also into the future. The next two sections withk at Chinese food production and
trade.

3.4. Production Trends

China’s ability to meet her growing food consumptaiemands and the implications
for the rest of the world has been a topic headigcussed in recent times. Brown
(1996) raised serious questions over China’s ghiitproduce enough grains within
its own border to meet their increasing requirersiehg also doubted the capability
of the global market to absorb this demand growthChina. Whilst it seems

inevitable that China will increasingly depend oraig and other agricultural imports
in the future, Brown’'s pessimism is not warrantesl & neglected plausible
productivity catch-up in China and overestimatesithpact increased grain imports
will have on world prices (Paarlberg, 1997). In tieme of national security, near
self sufficiency of food and grain supply has beestated objective of the Chinese
government (Wu and Thompson, 2003); consequengliistasnce has been given to
farmers to assist with this go@l. Whether China can sustain self-sufficiency indoo

in spite of the limited availability of land, hasotpntial implications for land

abundant nations, such as New Zealand. This sesfibexamine the production of

various agricultural commodities and how well ish@pt pace with consumption.

%°A su rvey of eight major cities indicated that hypermarkets increased its customer share significantly
over the three years from 2002 in all cities, supermarkets had across the board modest increases.

%’ China Daily (2008) “Premier: Chinese people self-sufficient in food”
http://www.chinadaily.com.cn/business/2008-04/07/content_6595479.htm accessed: 14 January
2010
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3.4.1. Food Production Trends

As mentioned in the previous section, householdweomption of grains has generally
stagnated in recent times; however with the ris¢heflivestock industry in China
demand for animal feed grains has increased shaifdple 3.3shows that overall
production of grains has increased 18.7 percemtdmt 1990 and 2008. Despite a
decline in harvesting area, increased rice prodiigthave compensated for this,
resulting in a trivial increase in production, egbuhowever, to satisfy consumption
requirements. Wheat lost almost one-quarter afaage; however production rose by
14.5 percent due to a 50 percent increase in ptvdyc despite the drop off in
household consumption indicating less reliance ropoirts. Maize has overtaken
rice as the most planted horticultural crop in @Ghimdicative of the rise in livestock
production, of which maize is an important intermagéel product. A 39 percent
increase in productivity in combination with a 2&@ent increase in productivity has
resulted in a 71 percent rise in production. Dwesghis growth China is barely
keeping up with the growing feed requirements amaibts remain over the

sustainability of this growth into the future.

TABLE 3.3 — Grain Production in China

Production Production Growth Growth
(1990) (2008) 1990-2008 p.a.
Rice 191.61 193.35 0.9% <0.1%
Wheat 98.23 112.46 14.5% 0.7%
Maize 97.23 166.07 70.8% 3.0%
Other Grain 17.34 8.17 -52.9% -4.1%
Total Grain 404.41 480.05 18.7% 1.0%

SOURCE: FAOSTAT

For the most part livestock production has kepepaith the increased demands of
consumption. Pork remains the most produced meaChina, however like
consumption its growth is the slowest at 3.8 pdrgea. since 1990. Production
growth in both poultry and mutton was almost idesitito consumption growth
during the same period at 302 and 256 percent cigply. Beef is the exception,
even though its growth since 1990, at 372 perceas, the fastest it could not keep

up with the increased popularity of the product ehhincreased by approximately
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470 percent during the same period. Expansiomadyztion of aquatic products, on
the other hand, has exceeded the growth in demaoel $990.

TABLE 3.4 —Meat and Fish Production in China

Production Production Growth Growth

(1990) (2008) 1990-2008 p.a.
Pig meat 24.02 47.19 96% 3.8%
Poultry 1.26 5.08 302% 8.0%
Bovine 1.30 6.15 372% 9.0%
Mutton 1.07 3.81 256% 7.3%
Other Meat 0.30 1.55 424% 9.6%
Total Meat 30.42 74.51 144% 5.1%
Fish etc. 12.37 48.96 296% 7.9%

SOURCE: FAOSTAT

Prior to the reform era the dominant source of nphoducts was derived from
buffalos. Although the production of buffalo midontinues to increase modestly,
dairy milk has largely rapidly taken preferencepduction increasing seven fold
since 1990 and represents the largest increaseeddod products analyseBigure
3.5. Consequently China has kept pace with the rgmdith in demand throughout
the last decade, however again one has to queékeosustainability of this growth.

TABLE 3.5— Dairy Production in China

Production Production Growth Growth
(1990) (2008) 1990-2008 p.a.
Milk (Cow) 4.36 35.85 721% 12.4%
Milk (Buffalo) 1.90 2.95 55% 2.5%

SOURCE: FAOSTAT

The labour intensive nature of fruit production \pdes China with a suitable
agricultural product to make efficient use of thmiled land availability and
abundant rural labour. Accordingly, China haveesignced not only an increased
in area harvested to fruit crops, but also largedpctivity growth, resulting in a
qguadrupling in fruit yields for many crops as irated inTable 3.6 Apples, for
example, has seen comparatively little growth ieaaplanted but in spite of this
production has increased almost six fold in two adies, due largely to rapid
productivity growth. Vegetables, on the other hahdve had limited growth in
production, a further reflection of the diversiamvirds high protein and sugar diets
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TABLE 3.6 — Production of Selected Fruit and Vegetableshm@

Production Production Growth Growth
(1990) (2008) 1990-2008 p.a.

Apples 4.33 29.85 589% 11.3%
Citrus Fruit 5.38 23.85 351% 8.7%
Bananas 1.66 8.04 385% 9.2%
Grapes 0.96 7.24 653% 11.9%
Watermelon 10.96 67.20 513% 10.6%
Other Fruits 11.64 54.96 372% 9.0%
Sweet Potatoes 104.90 81.21 -23% -1.4%
Potatoes 32.03 69.06 116% 4.4%
Other Veges 117.43 390.63 232% 6.9%

SOURCE: FAOSTAT,; Total fruits almost 10% p.a. —451%

3.4.2. Comparative Advantage

China has approximately 120 million hectares oblerdand, amounting to less than
one thousand square metres per person, amountilggsahan 40% of the world
averag€® This land scarcity in combination with an extréyrlarge population puts
land intensive products, such as grains, at aremdrcomparative disadvantage.
Livestock products, when farmed intensively in ¢oadl spaces, rely heavily on
grain feed as an intermediate product, also platmg at a disadvantage. With
regards to agriculture, China’s comparative advgates in labour intensive crops,
namely fruits and to a lesser extent vegetablesutsi@e of agriculture, their
advantage lies in unskilled labour manufactures iasteasingly working towards
gaining an advantage in higher skilled labour potslusuch as technology and

automotive — one requirement to continue Chinatemic growth path.

3.4.3. Future of Agri-food Production in China

Looking to the future, China will have some majecidions to make with regards to
her agricultural product mix. Assuming that congtion patterns continue the trend
towards high value livestock products, China wélva to decide how to approach to
the pressure arising from increasing grain dema@antinue its self-sufficiency

goal in grain production for animal feed is one goiity, but this Japanese style

*®China Daily (2011) “Ministry to Protect Arable Land” www.chinadaily.com.cn/business/2011-
01/08/content 11812894.htm accessed on 18 March 2011.
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policy may jeopardise future economic growth, esgconce productivity gains
are exhausted. Alternatively, China may, in recogm of its disadvantage, increase
her dependence on imported cereals to feed a ggostiock, however this may
become too costly, limiting the value-added incamhdivestock products. Finally,
China could rely on the global market to supply thereased demand in these
animal products, despite the negative perceptioneofpeople, while concentrating
more on agri-food that will make for more efficiarge of their resources. The path
that China decides to take has implications foramdy themselves, but also the rest
of the world, especially land abundant countries thill potentially supply China’s
livestock and/or grains such as New Zealand.

3.5. Trade

International trade was a major area of transfaonatvhen the economic reforms
from 1978 were introduced. Trade reforms in thelyeatages included
encouragement of trade through coastal ports wikcial economic zones,
decentralization and increasing the role of privataders, adjustment of the
undervalued exchange rate for export competitivenasd a relaxation in the state
set prices (Wu and Thompson, 2003). During thisiode trade flourished,
representing thirty percent of GDP in 1988, doubtat of ten years earlier.
Throughout the 1990’s the main emphasis was oncreduariffs and other trade
barriers, partly in their effort to enter the WT®, which they were admitted in
December 2001. Bilateral and multilateral tradgatiations have been the focus in
the new millennium, and, as shownFigure 3.6 growth in both exports and imports
have continued to grow rapidly, trade represensienenty percent of GDP by 2006,
exceeding that of many Western countries includimgUS, UK, Australia, and NZ.
Exceptionally high economic growth in combinatioithathe global recession is the
cause for the recent drop and is unlikely to be iadicative of any trend. Overall,
Chinese trade in the three decades since 1978 tyasthan increased thirty fold, far

exceeding economic growth over the same period.

Growth in both agricultural exports and imports heesen comparatively modest,
increasing at approximately one-sixth of the rafetatal exports and imports.
Consequently, the importance of agricultural tradéhe Chinese economy appears
to have diminished;Figure 3.7 shows a consistent downward trend in the
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significance of agricultural exports since 199Q;rgfing to a less than two percent
share of total exports, whileigure 3.8shows that agriculture’s share of imports has
stabilised at approximately four percent since 1988tching the rapid growth in
overall trade.

FIGURE 3.7 —Even Faster Trade Growth: China’s Trade-GDP Ratio
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FIGURE 3.8 —Share of Agricultural Exports in China
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FIGURE 3.9 —Share of Agricultural Imports in China
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3.5.1. Breakdown of Agricultural Trade

Traditional exports, consisting of silk and teahaligh declining in importance, still
featured prominently by the beginning of the refgrariod, making up for fourteen
percent of agricultural exports in 1978. Howevér,was various fruits and
vegetables (26%) along with rice (16%) that dongdathina’s agricultural exports
at this time. On the other hand, wheat (31%) atbo (21%) made up over half of
all agricultural imports in 1978, followed by soyopducts (9%) and maize (8%).
Since the implementation of the reforms, the stmectof agricultural trade has
changed significantly as demonstratedrable 3.7showing the makeup of exports
and imports in recent years. Stagnation in oilsa®timeat exports accompanied by
a rapid rise in their respective imports saw pesitrade balances of the 1980’s both
reversed by 2008. Labour intensive horticulturgbaets have, as expected, grown
the fastest and consequently doubling its shaaggatultural exports. Accelerating
grain imports received significant coverage durithg 1990’'s and subsequent
government efforts to encourage grain output, & tlame of food security, has
resulted in lower imports and now represents lbas ten percent of agricultural
imports. Soya bean products, the second largestuétgral export in 1978, is now
China’s most imported agricultural import, a refien of the change in priorities for

use of their limited land.
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TABLE 3.7 —Agricultural Exports and Imports of China by Group

1985-88
1989-92
1993-96
1997-00
2001-04
2005-08

1985-88
1989-92
1993-96

1997-00
2001-04
2005-08

Grain + Feed

SUSm % AX
1392 16.6%
1812 16.3%
1585 11.4%
1958 15.5%
2328 15.1%
2924 11.6%

Grain + Feed
sUsm %AM
2132 30.8%
3433  34.3%
4017 28.3%
2737 18.9%
2731  12.3%
3612 7.8%

Qilseeds
SUSm % AX
605 7.2%
619 5.6%
526 3.8%
341 2.7%
525 3.4%
750 3.0%

Qilseeds
sUsm %AM
500 7.2%
591 5.9%
851 6.0%
2275 15.7%
5288 23.8%
13621 29.3%

Agricultural Exports (USD millions)

Meat Products Dairy Products Fruit + Vege.
SUSm %AX SUSm %AX SUSm % AX
996 11.9% 12 0.1% 1714 20.4%
1557 14.0% 17 0.2% 2403 21.7%
2487 17.9% 30 0.2% 3275 23.6%
1258 10.0% 52 0.4% 3388 26.9%
1475 9.6% 61 0.4% 5066 32.9%
2020 8.0% 210 0.8% 10232 40.6%
Agricultural Imports (USD millions)
Meat Products Dairy Products Fruit + Vege.
SsUSm %AM SUSm %AM SUSm %AM
121 1.8% 231 3.3% 200 2.9%
241 2.4% 323 3.2% 409 4.1%
329 2.3% 360 2.5% 630 4.4%
662 4.6% 403 2.8% 945 6.5%
975 4.4% 531 2.4% 1406 6.3%
2057 4.4% 985 2.1% 2640 5.7%

Other Food
sUSsm %AX
782 9.3%
1248 11.3%
1953 14.1%
1862 14.8%
2086 13.5%
3681 14.6%

Other Food
sUsm %AM
860 12.4%
1431 14.3%
2612 18.4%
2213 15.3%
3484  15.7%
7422 15.9%

Other Agri.
SUSm % AX
2904  34.5%
3432  30.9%
4014 28.9%
3743  29.7%
3878 25.2%
5415 21.5%

Other Agri.
susm %AM
2875 41.5%
3594  35.9%
5394  38.0%
5237 36.2%
7798  35.1%
16207 34.8%

SOURCE: FAOSTAT; $US m — values in US million dollars; % AXM) — percentage of total agricultural exportsiorts)
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Of most interest to New Zealand is the performasfameat and dairy imports. Both
products in 2008 made up a relatively small sh&mgacultural imports but volume
and value was increasing throughout the periodesird85. Meat has experienced a
more rapid increase in imports, dominated by ppu®US 1.1bn) and beef ($US
0.4bn). Dairy, despite rapid growth in consumptibas seen more subdued growth
in imports, resulting in a declining share of agltgral (and total) imports. Trade

between China and NZ will be covered in chapteg.fiv

3.5.2. Trade Competitiveness Measures

In order to evaluate trade trends analysts haveecopnwith various equations to
measure relative performance of the products irstiue Balassa’s (1965) revealed
comparative advantage (RCA) is a simplistic measoramonly used to determine
the importance of a commodity or industry relatiweother commaodities and to the

rest of the world, worked out as:
RCA; = (Xij / Xit) 1 (Xnj I %) (3.1)

whereX is exports, is the country sampledl,is the commodity in question,is all
other commodities, and is all other countrie§’ Table 3.8examines the RCA of
certainagricultural products in China relative b raerchandise products between
1985 and 2008. The importance of agricultural érad China has declined
substantially in this period from near neutralithat is the ratio of agricultural
exports to total exports compares similarly to test of the world) to significantly
disadvantaged. Also, all groups examined withincagfure have low and generally
declining RCA values, with only land-intensive houttural products featuring to
any degree. Alternatively, the RCA can be vieweddrms of other agricultural
products only; that is became the set of all agricultural products ircsted
merchandise products, and at 2.43, horticulturadpce does have a significant

advantage over other agricultural products.

? RCA value of zero denotes absolute disadvantage (no exports), a RCA of infinity denotes absolute
advantage (only exporter), a RCA of one denotes neutrality (proportion of exports identical to other
countries)
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TABLE 3.8 —China’'s Revealed Comparative Advantage of Sele&tgitultural
Groups

1985-88 1989-92 1993-96 1997-00 2001-04 2005-08

Produce 1.44 1.16 1.01 0.85 0.79 0.73
Meat 1.22 1.08 1.15 0.50 0.37 0.22
Oilseeds 1.82 1.49 0.84 0.40 0.37 0.22
Grains 0.70 0.57 0.41 0.51 0.38 0.18
Dairy 0.02 0.02 0.02 0.03 0.02 0.04
Agriculture 0.98 0.83 0.68 0.51 0.41 0.30

One disadvantage of the RCA measure is that it doésiccount for imports; the
trade specialization index (TCI) does this by expmeg net exports of a commodity

or industry as a ratio to its total trade:
TClj = (Xj — My) / (X + My) (3.2)

whereX is exports,M is imports,i is the country, angl is the commodity® Once
again agriculture as a whole is performing negétiand declining, as shown in
Table 3.9 largely due to the rapid rise in oilseed importgorticultural produce is
the only group to realise a positive trade balaarue at 0.59 represents a position of
strength. Dairy and oilseeds with values of un@es0 indicates the heavy reliance
on imports. Interestingly, the trade position ofah products have declined
dramatically since 1985. Between these two measthie RCA and TCl, it becomes
clear that China is progressing towards exportimgemiabour-intensive products

while importing more land-intensive products, exdep grains.

TABLE 3.9 —China’s Trade Competitiveness Index for Selectatc@iural Groups
1985-88 1989-92 1993-96  1997-00  2001-04  2005-08

Produce 0.79 0.71 0.68 0.56 0.57 0.59
Meat 0.78 0.73 0.77 0.31 0.20 -0.01
Grains -0.21 -0.31 -0.43 -0.17 -0.08 -0.11
Dairy -0.90 -0.90 -0.85 -0.77 -0.79 -0.65
Oilseeds 0.10 0.02 -0.24 -0.74 -0.82 -0.90
Agriculture 0.10 0.05 -0.01 -0.07 -0.18 -0.30

T¢I value of +1 indicates the country only exports the products, a RCA of -1 indicates the country
only imports the product, and a TCI of 0 denotes a trade balance
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3.5.3. Future Direction of Agricultural Trade

International trade in China is expected to comdirflourishing as the global

economy exits the current recession, however th&eopa of agricultural trade

depends on a number of factors. Consumption atwgrral products, especially

meat and dairy, is expected to increase, and withdstestic production has largely
kept up with these growing demands through proditgtcatch-up growth questions
do arise as to whether this can continue. Chirsapnaved dire predictions about
food shortages in the past to be wrong and apmeaesmined to remain highly self-
sufficient in food. These various possibilitiesedeto be considered in any model
examining the effects China may have on other afjual economies.

3.6. Summary

This chapter presented the past economic and padermance of China as to gain
an understanding of the anticipated direction lmemy may take in the future.
Following on from centuries of volatility in ChinaDeng Xiaoping initiated
widespread economic reforms which over time tramséal the country into a
market-oriented economy. Rapid and unprecedenisthised economic growth,
that often exceeded ten percent per year, hasduhee Chinese economy into the
powerhouse that it is today. As a result of thereasing incomes, consumption
patterns have changed, including food. Chinesks thave become more diversified
and consist of more animal products as incomesasa. Agricultural producers
have, for the most part, met these changing angascg demands despite limited
land resources through growth in productivity. €eouently, agricultural trade has
remained relatively low; despite this a trend tadgaexporting labour-intensive and
importing land-intensive agricultural products teaserged. If productivity growth
in the industry is exhausted in the near future,dbntinued consumer trend towards
increased consumption of livestock products witjuiee Chinese to rely more on
imports, whether it is the animal products or thiairg products required to feed
them. The direction China goes down, assuming tagéls of economic growth is
sustained, may have large implications for landralamt agricultural economies

such as New Zealand.
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Chapter Four
NEW ZEALAND AGRI-FOOD ECONOMY AND
TRADE

For much of New Zealand’s settlement history thess been a large reliance on
British trade as a means of prosperity. The lgadnd eventual accession of Britain
to the European Economic Community (EEC) saw tharajieed trade of New
Zealand’s agricultural exports diminished. Consauly there was a requirement to
diversify export commodities and destinations te thst of the world. This saw a
period where New Zealander’s fell from being amdhg richest people in the
OECD to one of the poorest, its moderate growtlyitag that of other developed
nations. Attempts to increase economic growth rptd 1984 revolved around
promoting export industries through subsidies arnmtegtionist policies; however
this came at great cost to the government and luaited success. 1984 is the year
that marked a significant change in direction fue New Zealand economy with the
electing in of the Labour Party under David Langéh Minster of Finance, Roger
Douglas responsible for the implementation of wideging economic reforms to
reign in debt and eliminate market inefficienciéhe late 1980’s represented tough
times for the New Zealand economy in a period pfddransition, however by the
1990’s under a much more market-oriented economgnjbyed strong growth,

which was sustained on the most part till 2007.

The purpose of this chapter is to examine the Nealahd economy in a manner
consistent to the previous chapter on China. VW#w Zealand being a land
abundant country, there is potential that it cameffie from any growth in agricultural
import demand from China. This chapter, again $sowy on agricultural and food
trends, is comprised of four sections. The fiesit®n provides an overview of New
Zealand’s economic history and performance, eslhea@ace 1984. The second
section briefly describes New Zealand’s consumptaod production trends. The
third section analyses New Zealand’s changing tpadterns evidences over the last

fifty years. Finally, the fourth section concludes
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4.1. General Economic Performance

Agriculture has formed a dominant part of the Neealdnd economy since the
arrival of European settlers in the nineteenth went Initially wool was the major
agricultural export and was then supplemented migiat and dairy products with the
invention of refrigerated shipping in 1881 (ABAREhda MAF, 2006). New
Zealand’'s major trading partner in these early dags Britain, this relationship
being described by observers as “Britain’s farmthe South Pacific”, with its
abundance of land and seasonal variation ableawid® agricultural products to the
comparatively heavy populated England (Smith, 2004)his guaranteed trade
helped ensure that New Zealanders enjoyed goodosdongrowth and wealth, a
position which saw them became among the richesttdes in the world in per-
capita terms in the first half of the twentieth wey. The simple economic model
that New Zealand had successfully maintained bedaoreasingly complicated in
the second half of the century due to a sluggistisBreconomy and limited growth

in agricultural commodity prices.

In response to a deteriorating trade balance dséot export growth and increased
demand for imports finance minister, Arnold Nordmeypresented the “black
budget” of 1958, this involved increasing taxes aadffs. While successful in
reversing the trade deficit it came at that costlofv economic growth relative to the
rest of the OECD (Abbott, 2007). Growth throughthg 1960’s and early 1970’s
viewed in a historical context was very strong iemNZealand, often exceeding four
percent per-annum, however feeding off a lethaBgiish economy and trading in
slow growth agricultural economies prevented thentxy from booming like other

developed nations in this period.

From 1974 until 1992 was the most eventful perrotNew Zealand’s economic and
political history which essentially resulted in leigen years of stagnation, as
illustrated inFigure 4.1 In 1973 the New Zealand was dealt a treble bfoat, with

Britain’s formal admission to the EEC thus endirgnaining preferential trade
arrangements and instead implementing costly trbdeiers, second was the

preliminary oil crisis, and finally the global slkeamarket crash and ensuing recession
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FIGURE 4.1 —Gross Domestic Product of New Zealand
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triggering a significant decline in world prices fdew Zealand’s major agricultural
commodities. The latter once again highlightingMNigealand’s vulnerability of its
export mix, Abbott (2007) reporting that the deelim terms in trade resulted in a
turnaround in the current account balance from 2%®illion surplus to a $2.5
billion deficit (or 3.3% of GDP) in 1974. Rob Mudn, elected as Prime Minister in
1975 and self-appointed finance minister, took esaith his predecessors’ use of
government debt to stimulate the economy by redugmvernment expenditure in
his initial term. Re-elected in 1978 and 1981 geb were implemented to promote
export and economic growth including the introdoictof supplementary minimum
prices (SMP) on key agricultural commodities, daatibn of the exchange rate, and
implementation of various industrial projects. Essist the agriculture and
manufacturing sectors further import tariffs andotgs were increasingly used;
progressively New Zealand became one of the mesbrtied markets in the OECD.
This combination of policy proved to be very costly the government and
inflationary, the latter of which was artificiallyontrolled by across the board price
and wage freezes. The moderate growth duringpni®d continued to lag behind
other OECD countries. Due to other political mafteMuldoon lost power in 1984
to the David Lange led Labour Party, bringing ingeoDouglas as finance minister
to manage the inherited government debt. “Rogert&inas it came to known,

31 Such as the controversial Springbok tour of 1981, Nuclear stance, and an infamous drunken
announcement
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marked the most radical and comprehensive econoaficms New Zealand had

seen.

Rogernomics undid many of the economic policieslamented by the Muldoon
government and others before it, transitioning frédaynesian ideals such as
protectionism to one that more aligns with neodtaégthought, namely a market-
oriented approach. The elimination or reductioh®xport subsidies, SMP’s, tax
concessions, import quotas, and import tariffs, Imat which assisted agricultural
production, sought to make the economy more efficie'he agricultural sector was
further set back by the floatation of the dollarl®35 and the resulting unexpected
appreciation, sluggish world commaodities, and highation, in what was become a
recurring theme. Consequently, many meat and Viarohers were placed under
significant pressure without the assistance prehogranted and many were forced
to sell, resulting in land being reallocated to estlindustries such as dairy and
horticultural crops. To control government debpexditure was dropped, taxes
were increased (GST implementation), and many S®@&= sold** Douglas’
successor, Ruth Richardson of National, continugl thiese reforms despite much
public objection, and additionally targeted semsitsocial areas such as welfare and
health, resulting in her being labelled as “Rogetaighter” by The Economist
(1991). Economic growth={gure 4.2 for the eight years following Douglas’ reform
was negative, however many commentators agree gbaernment debt fuelled
growth prior to 1984 was unsustainable (New Zealarehsury, 1984). But many
argue whether the speed of transition was detriahenWhile the transition was
painful and arguably required, this was succeededustained economic growth
from 1993 until the global recession hit in 2097.

%2 SOE sales generated $19.1 billion between 1988 and 1999 to the government with Telecom, Housing
Corp, and Contact Energy making up for almost half of this (Smith, 2004).

* With the exception of the Asian crisis in the late 1990’s that led to a brief contraction in the
economy.
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FIGURE 4.2 —New Zealand’s Real Per-Capita Economic Growth
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Overall, real per-capita income failed to doublethe fifty years up to 2010,
increasing 84.2 percent, at an annualised rate2opdrcent. This performance was
significantly weaker than the 176 percent growththe OECD (2.1 percent per-
annum) over the same perivd.Subsequently New Zealand has fallen from fifth in
the OECD income rankings in 1960 to twenty-foumh2009* The New Zealand
Treasury (2008) attributes almost half of the eoomicogrowth achieved in New
Zealand to labour input growth; that is increasedrkwhours throughout the
population on averag®. With little reason to expect a notable improvemien
economic growth for New Zealand in the future, thégper will assume a rate of 1.6

percent.

4.2. Food Consumption trends

While consumption of animal products are expectedincrease in developing

nations such as China and India, in already deeelamuntries this is expected to

** Sourced from World Bank, Statistics New Zealand, and OECD data. 2010 based on preliminary
estimates.

* Sourced from OECD and World Bank; measured in PPP currency; includes all 34 current OECD
members

*® This increase in labour inputs can be separated into three parts — population growth, increased rate
of labour participation, and increased work hours. Birks (2001) makes mention of the increase of
females that have entered the labour force
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stabilise regardless of increased incomes (MAF920@s evidenced iTable 4.1
per-capita consumption in New Zealand of traditiomaats, sheep and beef, have
declined over the last three decades, substitutegdultry, pork, and aquatic
products. Overall meat consumption has declingghty during the period. Dairy
also is consumed less which since the 1980's hasdhalargely attributed to
increased prices to domestic consumers througleased international demand and
elimination of subsidies, and also changing taatesy from milk. New Zealander’s
are instead consuming larger quantities of frugigetables, and rice, resulting from
increased production and greater exposure to iatiemal produce. Expenditure on
food, like other developed countries, makes upsfoall share of total expenditure,
and through the last decade this was steady atbeatsixteen and eighteen percent
(Statistics New Zealand, 2010)

TABLE 4.1 —Consumption of Major Agricultural Products in Newatand

1970's 1980's 1990's 2000's Change
Dairy Products 250.86 255.75 168.65 106.00 -58%
Poultry 8.04 12.87 21.39 33.76 +320%
Beef 57.38 47.28 33.85 24.74 -57%
Sheep meat 37.20 30.33 30.37 23.91 -36%
Pig meat 12.40 13.31 15.39 20.17 +63%
Aquatic 15.69 17.75 22.38 26.18 +67%
Oranges 6.27 11.60 15.67 20.20 +222%
Apples 21.96 28.67 26.39 26.37 +20%
Bananas 9.34 11.45 17.24 16.69 +79%
Tomatoes 16.39 17.78 23.32 25.60 +56%
Potatoes 57.71 55.55 68.80 65.29 +13%
Wheat 74.76 70.99 80.75 75.51 +1%
Rice 1.92 2.80 5.65 8.85 +361%

SOURCE: Derived from FAOSTAT (kilograms per capita per amu

4.3. Agricultural Production

Agricultural production in New Zealand, due to lasd abundant nature, has had a
relatively influential but declining role in its e@somy. At the farm level agricultural
production accounted for twenty-four percent of GBRhe 1950’s reducing to four
percent by 2006 (NZIER, 2009); however when inatgdagricultural manufacturing

its contribution still accounts for twelve perceftGDP. As shown inrable 4.2
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production of dairy product stands out with 14 il tonnes produced per annum
last decade, double that of the 1970’s, with grovdhkter than that of global
production, in spite of the decline in domestic iamption (Lattimore and Amor,
1998). Traditional meats, sheep and beef, alort thieir by-products, wool and
hides, were relatively flat throughout the periodAlternatively, other meats,
especially poultry, have increased significantliProduction in many horticultural
products has also increased significantly sincel®&’s. Increased diversification
in land usage and ideal climatic conditions hasulted in several regions

specialising in certain horticultural products amtompanied with growtf.

Like the rest of the world, New Zealand has margusiries competing for limited

land resources. Future production trends areylitcebe determined by world prices.
ABARE and MAF (2006) expects increasing returnsdioeep meat, dairy products,
and wine; reasonable predictions considering theeasing demands for these
products coming from the continuing emergence neiddlasses in developing
countries, such as China and India. Given Newatebs comparative advantage in
these products, combined with better returns, mldide hoped that production can

continue to grow in these product through landloeation and productivity growth.

TABLE 4.2 —Production of Major Agricultural Commaodities in N&&ealand

1970’s 1980’s 1990’s 2000’s
Milk — Dairy 6,171,339 7,312,056 9,485,941 14,360,581
Cattle meat 480,680 509,203 576,142 629,943
Cattle Hides 52,157 46,593 55,535 55,361
Sheep meat 526,270 633,765 530,042 548,591
Sheep Wool/ Skins 462,105 541,680 424,530 398,696
Poultry Meat 25,943 44,266 80,562 140,880
Pipfruit 172,303 299,090 527,191 510,258
Kiwifruit 6,327 106,641 238,200 299,315
Grapes 25,389 53,343 65,580 135,411
Potatoes 245,202 258,414 404,640 489,556
Vegetables 322,133 452,858 870,133 966,068
Cereals 782,668 924,060 843,728 899,061

SOURCE: Derived from FAOSTAT (production tonnes)

* For example — Central Otago (stonefruit), Tasman (pipfruit and berries), Marlborough (wine grapes),
Hawkes Bay (pipfruit and stonefruit), and Bay Of Plenty (Kiwifruit).
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4.4. Agricultural Trade in New Zealand

Trade in New Zealand amounts to approximately 6icepe of GDP, very high
compared to the rest of the world, and is esseftiah small economy without the
scope to produce efficiently a wide range of gofiisatterjee, 2001; Abbott, 2007).
Specialisation in and exportation of a limited n@mlbf products is critical, while
importing the rest. Its land-abundant nature makgsicultural products an
important component, of which over 90 percent ipagted and make up for
approximately half of all merchandise exports sit®80, as shown ifigure 4.3
and has evidenced as far back as the 1950’s (Rsdoh2001). Smith (2004) also
notes that the contribution of primary product&xports is considerably higher than
the OECD average of seven percent, reinforcing ithportance of agriculture,
forestry, and fisheries to the New Zealand econonimportation of agricultural
products Table 4.4, naturally, is much lower, accounting for betwessven and
nine percent of merchandise imports since 1990es&hwo figures show that the
New Zealand agricultural trade surplus stood at11S$llion (9.1% of GDP).

FIGURE 4.3 —Share of Agricultural Exports in New Zealand
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FIGURE 4.4 —Share of Agricultural Imports in New Zealand
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Agricultural protectionism which formed a major paf trade policy in New
Zealand was largely eliminated from 1984, as disedsnSection 4.1 however it
still faces much protectionism from other countrieehe New Zealand agricultural
sector, already disadvantaged in its isolation #wedassociated transportation costs
of trade, is subjected to high tariffs, export sdies, and import controls from other
OECD countries, especially Japan and the EU, wisicrery costly to the industry.
In spite of some of the natural advantage in agticel being eroded due to trade
barriers New Zealand has remained competitive withoesorting back to
distortionary policies of the past. Promoting freeade has been the goal of the New
Zealand government recently to help its exportetiice costs and gain increased
access to protected markets. Multilateral negotiatthrough GATT prior to the
Uruguay round proved counterproductive for the @adtural sector with member
nations instead focussed on liberalising non-foahufiactured goods and further
protecting agriculture (Abbott, 2007). The Uruguaynd did target agricultural
trade, intensely negotiated over eight years dudidagreements from the US and
EU over the scope of the reforms required. Thennaghievements of this round
were the tariffication of import quotas and theugpedf the WTO which provided an
organisation to deal with trade disputes betweetiomsa Consequently, this
provided New Zealand with increased access todareiarkets, especially in other

OECD countries, as well as an avenue to settle stong running trade
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disagreements (Smith, 200%).The Doha round, which commenced in 2001, was
expected to further benefit New Zealand with maberhlisation in agriculture by
reducing eliminating export subsidies and reduc¢ardfs, however talks stalling the

focus for New Zealand has turned to bilateral aglonal trade negotiations.

4.4.1. Breakdown of Agricultural Exports

Agricultural exports has made up for about halalbfmerchandise exports over the
last three decade3able 4.3show the exports of eight selected groups whital to
more than 80% of agricultural exports. Wool andegiskins were the largest export
in the 1980’s however has declined in value tedmeughout the last two decades
and thus seen its share of merchandise exportsfampover 15 percent to just 2.1
percent. Traditional meats, mutton and beef, wimtgeasing in value terms have
also decreased their shares. Dairy exports, Iikeyztion, have seen considerable
growth over the last two decades to become Newazd&a major export and second
only to tourism in its contribution to national GDFExpansion in the apple and
Kiwifruit industries in the 1980’s have since staggd and now account for 1.1 and
2.2 percent of exports respectively, although kiwif exports have recovered in
recent times. Wine exports in the 1980’s was atmos-existent, however with the
attraction of high value-added returns and ideahatic conditions it has seen
exponential growth in recent times. Cereal prosludomewhat surprisingly,
obtained a sudden burst in exports over the lastyfears largely attributed to cereal-

based food preparations.

4.4.2. Trade Competitiveness Measures

Both the RCA Table 4.4 and TCI Table 4.5 measures emphasise the importance
of agricultural products to the New Zealand econommgterestingly, despite very
high starting RCA values in wool, dairy, and metitey continue to increase,
indicating that these exports in these commodéresgrowing faster in New Zealand
the same trend from a lower base. Cereal proddeésio strong recent growth, have

38 Disputes that NZ took to the WTO with success include exorbitant tariffs on lamb in the US, butter in
the EU, beef in South Korea, and various agricultural products in Canada (Smith, 2004). Most
recently the apple industry was granted access to Australia after taking the complaint to the WTO.
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TABLE 4.3 —Value of Selected New Zealand Agricultural Exports

Dairy Products Sheep meat Beef Wool & Skins

SUSm % MX SUSm % MX SUSm % MX SUSm % MX
1985-88 772 12.0% 556 8.7% 502 7.8% 1004 15.6%
1989-92 1223 13.1% 676 7.3% 751 8.1% 964 10.3%
1993-96 1683 13.5% 773 6.2% 743 6.0% 834 6.7%
1997-00 2104 17.0% 852 6.9% 669 5.4% 622 5.0%
2001-04 2779 17.0% 1186 7.3% 933 5.7% 521 3.2%
2005-08 4800 19.2% 1687 6.7% 1207 4.8% 519 2.1%

Kiwifruit Wine Pipfruit Cereals

SUSm % MX SUSm % MX SUSm % MX SUSm % MX
1985-88 189 2.9% 4 0.1% 70 1.1% 45 0.7%
1989-92 297 3.2% 14 0.1% 162 1.7% 28 0.3%
1993-96 222 1.8% 29 0.2% 274 2.2% 55 0.4%
1997-00 218 1.8% 68 0.6% 248 2.0% 67 0.5%
2001-04 331 2.0% 157 1.0% 240 1.5% 91 0.6%
2005-08 555 2.2% 472 1.9% 270 1.1% 413 1.7%

SOURCE: FAOSTAT; $US m — values in US million dollars; % MxXpercentage of total merchandise exports
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(relative to other commaodities) than the world ager. Fruit and vegetables follow
switched from being comparatively disadvantagealdvantaged. These RCA values
are roughly in line with Abbott (2007, p. 20), iddition to this aquatic (5.23) and
forestry (4.34) products also showed a comparatideantage. Overall, the
proportion of agricultural export in New Zealan@ &r81 times that of the rest of the
world and rising, indicative of the stronger growth non-agricultural exports in
other countries. The trade competitiveness indds & similar story; agriculture has

a high positive value symptomatic of a definite pamative advantage. Given that
agriculture is subjected to the highest protecibmeasures overseas these already
large RCA and TCI would likely be larger.

TABLE 4.4 —Revealed Comparative Advantage of Selected AgiralllGroups in
New Zealand

1985-88 1989-92 1993-96 1997-00 2001-04 2005-08

Wool - Skins 62.03 52.47 49.79 65.80 54.84 62.68
Dairy 19.63 21.54 23.97 37.41 40.32 48.97
Meat 17.85 15.97 14.42 17.77 19.90 19.28
Produce 4.16 4.62 4.27 4.87 4.80 4.85
Cereals 0.48 0.22 0.37 0.56 0.64 1.96
Agriculture 5.67 5.63 5.23 6.50 7.03 7.81

TABLE 4.5 —New Zealand’s Trade Competitiveness Index for Ssle&gricultural

Groups
1985-88 1989-92 1993-96 1997-00 2001-04 2005-08
Wool - Skins 0.98 0.97 0.93 0.95 0.90 0.98
Dairy 0.99 0.99 0.99 0.98 0.98 0.97
Meat 0.99 0.98 0.96 0.95 0.94 0.92
Produce 0.59 0.64 0.60 0.57 0.57 0.50
Cereals 0.23 -0.48 -0.34 -0.36 -0.34 0.12
Agriculture 0.79 0.77 0.72 0.69 0.69 0.67
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4.4.3. Future Direction of Agricultural Trade

There been three major problems with having a dantiagricultural sector; firstly
is the heavy international protectionism faced Bpceters, second the relatively
slow growth in demand for food, and thirdly is teeposure to wild fluctuations in
commodity prices. Looking forward, trade barriene expected to come down
either through multilateral negotiations or bilalerrade agreements, rapid growth in
protein-based food demand from the emerging mididieses of China, provides two
reasons to be optimistic about future potentialtted agriculture sector in New

Zealand.
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Chapter Five
SINO-NZ BILATERAL TRADE

Economic connections between New Zealand and Ghate back to 1792 with the
exportation of seal skins, for which there was fishing demand in along with

plentiful supply in New Zealand. However due tdexline in supply and demand
seal skin trade only lasted twenty years and asualtrfor much of the nineteenth and
early twentieth century trade between the two matiovas limited with China

representing less than half of one percent of Nealahd's trade. During this period
the imports from China was predominantly tea wiedgorts consisted of gold and
fungus (Watt, 19923

The civil war in China saw the Communist Party takatrol of the country while
the previous government, the Nationalist Party, teaitee to Taiwan. Consequently,
the newly founded People’s Republic of China (PR@3$ not immediately officially
recognised as a country by New Zealand, following line of the United States
among others. While recognition was often congidezvents such as the Korean
War where China sided with the north and the CaltiRevolution stalled the
desirability of this (Scott, 1990). Eventuallydaty-three years after its founding, in
December 1972, the PRC was given diplomatic re¢mgnby New Zealand under
Norman Kirk's Labour Government. Although this t#en was based more on
geopolitical reasons rather than any trade; pakhtiateral trade flows did flourish
from this point on. Green (2003) reports that érddtween New Zealand and China
increased from NZ$11 million in 1972 to over NZ$#litn in 2002, a thirty-fold
increase in real value. By 2010 trade had excedld®11 billion continuing strong

trade growth between the two nations.

The purpose of this chapter is to examine bilateesle movements between China
and New Zealand starting from when diplomatic refe& between the two nations
resumed in 1972. The first section covers trada déth a focus on the makeup of
New Zealand agricultural exports to China. Theosdcsection discusses recent

developments in trade relations, especially the frade agreement signed by the

3 Fungi are an ingredient in many traditional Chinese medicines.
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respective governments of the two countries. Timel section briefly discusses the
potential future of trade between the two natioefofe leading into the next two

chapters which models this.

5.1. Trade History between China and New Zealand

Prior to New Zealand'’s official recognition of tR&RC there was limited opportunity
for trade between the two nations and consequétilpa’s share of New Zealand
exports was approximately 0.1 percent in 1972, yis& recognition was granted.
Although trade expansion in China was very mucheeosdary goal of resuming
diplomatic ties with China the attractiveness o¥ihg better access to such a large
market was enticing for traders (McKinnon, 1999ust one year later trade with
China more than doubled with exports alone increagrom NZ$6.0 million to
$16.0 million of which over ninety percent was wowhports rose from NZ$6.9
million to $14.3 million of which approximately Halvas cotton textiles, this year
also marked the beginning of a sixteen year rumilatteral trade surpluses with
China?® Export growth to China continued its strong ramotigh to 1988 mostly
attributed to the wool trad®. Due to this rather one-dimensional structurexpiets
up to this point the analysis in this chapter bediom 1988 when new trends start to

emerge.

5.1.1. New Zealand Trade Statistics with Chinaesii@388

Despite growing trade with China since 1972 afficially recognising China as a
country it nonetheless was still very low duringstperiod and on the most part New
Zealand exports comprised mainly of wool. By 1988 value of exports to China
was a relatively healthy NZ$626 million, while in® were at NZ$118 million.
The strength of exports at this time was solely wua short-lived wool boom which
made up over 90 percent of its exports to Chink9i®8. In the following two years,
like the wool boom of the 1950’s, wool demand andgs plummeted in the major
export destination, in this case China. Total etgotherefore quickly fell by over 75

“® Bilateral trade data prior to 1988 was obtained from External Trade of New Zealand (1972-80) and
Report and Analysis of External Trade (1980-87) both published by the Department of Statistics.

I Wool exports in most years represented at least half of all exports destined for China between 1972
and 1989.
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percent in these two years to NZ$151 million. DOaoethe success of the wool
industry in China, New Zealand held bilateral traeplus with China during the
1980’s, but following the wool crash this trade drale was reversed into China’s
favour from 1992 which has been maintained in tighteen years since with the
trade deficit peaking at NZ$3.5 billion in 2008etlyear in which a free trade
agreement between the two nations was signed &ince 1990 exports have
increased yearly, especially notable over thetlaste years, contributed largely by
dairy and forestry products. Imports too have eased throughout this period
except for a slight decline in 2009 due to the @Hef the global recession on New
Zealand’s ability to spend. Imports from China arade up from a diverse range of
commodities with textile products being the largestking up for at least twenty

percent of New Zealand imports from China since8198

FIGURE 5.1 —Value of New Zealand’s Trade with China since 1988
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5.1.2. Agricultural Trade between New Zealand ahih&

Unsurprisingly, given New Zealand's overwhelming mparative advantage,
agricultural and other primary products (includifgrestry, fisheries, and food)
makes up the majority of exports to China. Prepd995 agricultural exports from

New Zealand to China hovered at around ninety peraktotal exports going there.
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This dropped steadily to seventy percent by 200@elst due to a rise in methanol

and aluminium exports; however with the subseqdealine in these sectors and the

FIGURE 5.2 —China’s Share of New Zealand’'s Exports and Impsirise 1988
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TABLE 5.1 —The Rise of China as a Trading Partner to New Zecla
1990 2000 2010
Exports Imports R | Exports Imports R | Exports Imports R

Australia 2,795 3,229 1 5,561 6,804 1 9,190 7,697 1

China 151 190 16 928 1,924 4 4,809 6,762 2

USA 1,975 2,823 3 4,136 5,293 2 3,633 4,393 3

Japan 2,540 2,468 2 3,935 3,445 3 3,322 3,107 4

Korea 672 256 6 1,311 677 6 1,407 1,387 5

UK 1,089 1,160 4 1,384 1,173 5 1,502 955 6

Germany 372 739 5 677 1,306 7 641 1,739 7

Singapore 182 226 15 438 512 10 739 1,622 8

Malaysia 274 143 14 591 798 8 762 1,524 9

Thailand 136 87 24 334 449 16 666 1,372 10

Indonesia 159 139 20 451 295 17 925 647 11

Taiwan 264 398 8 697 678 9 839 732 12

World 15,097 15,896 28,103 30,736 41,773 42,360

SOURCE: Statistics New Zealand (NZ$ millions)
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increase in dairy and forestry exports the agnizaltsector share of exports to China
again is approaching 1995 levels in 2010, makindNd$4.1 billion of the NZ$4.8
billion in merchandise trade. The heavy relianogpdmary products has had some
researchers questioning New Zealand’s capabilitgxjaoit the full potential out of
Chinese growth. Watt (1992) argues that while NEaland is well endowed for
producing primary products and compliments Chiatk of such endowments, the
reality is that these agricultural products areegalty low growth sectors which may
have periodic but unsustainable bursts. NZIER @20@lso attributes the
composition of New Zealand’s exports being in longwgth sectors due to demand in

agricultural products responding least to econagnievth.

FIGURE 5.3 —Share of Agricultural Trade between New Zealand @hiha

4.5 100%
2 ) o
S4.0 g o *o—¢ o 9l 90%
235 hd "% PN o ¥ 8%
N & ® 9 o L
Z., ha - ¢ F70%

- - 60%

' - 50%

2.0 - =

- 40%

1.5 —1 1L s0%

20%
10%
0%

Agri Exports (value) m Agri Imports (value)

SOURCE: Statistics New Zealand

Having discussed earlier the importance of wool ogtgp to the New Zealand
economy in the past it is appropriate to illustrdie significance of the decline, as
shown inFigure 5.4 In 1988 wool exports from New Zealand to Chicaaunted

for NZ$522 million of the NZ$625 million in totalkports to China, representing an
83 percent share. Just two years later this vdfopped by 86 percent to NZ$71
million, however due to the lack of alternative e®s commodities wool still

accounted for almost half of the NZ$151 millioneixports to China in 1990. While
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there was a recovery from 1991 wools exports nesteirned to the levels achieved
in 1988, and over the last decade has stabilisedratind NZ$200 million.
Consequently its share of total exports to China dieninished to five percent as

other exports have boomed.

FIGURE 5.4 —The Decline of New Zealand’s Wool Exports to China
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FIGURE 5.5 —The Rise of New Zealand’s Dairy Exports to China
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As discussed in chapter three, dairy consumptio€hma until recently has been
very limited, but with increased incomes and inseshexposure to dairy products
there has been a rapid rise in consumption sineartid 1990’s, some of which is
met through importation. For New Zealand, the disrlargest dairy exporter, this
has led to a gradual increasing trend in dairy espsince 1996 when exports to
China amounted to little more than a million ddlarThe expansion is especially
noticeable over the last two years to 2010, maae thebling to NZ$1.83 billion and

making up for 38 percent of merchandise exporShima. Milk powder makes up

the majority of dairy exports to China representiigf$1.58 billion or 86 percent of

dairy.

Sheep meat, like wool, is a traditional New Zealargort and its exports to China
are shown ifmable 56. Like most export commaodities, except for wableep meat
had a very limited amount destined to China inyegelars and contributed less than
NZ$10 million, or less than one percent of totapas, to China up until 1994,
comprising almost entirely of sheep pietedor the remainder of the 1990’s sheep
meat ($14.2 million) and sheep pieces ($34.0 nmliexports surged to make up 7.5
percent of exports to China by 1999. Since thestiare has stabilised with growth
in exports to China keeping up with the rest ofaiq with the noticeable exception

of 2010 where they dropped to under five percentte first time since 1997.

The final noteworthy export is forestry which liklairy this sector has increased its
exports to China gradually since 1996 at which timas valued at NZ$11.9 million.
The past two years to 2010 has seen a significaneéase in exports to China almost
trebling to approach NZ$1 billion contributing 2(6rcent of merchandise exports;
this now makes forestry the second largest expamincodity destined for China.
Consequently, dairy and forestry together made anpafmost sixty percent of all

merchandise exports to China in 2010.

2 Sheep pieces refer to the Statistics New Zealand category of guts, bladders, and stomachs (HS Code
0504) which is categorised separately from traditional sheet meat products.
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FIGURE 5.6 —The Importance of Sheep Meat Exports to China #w Mealand
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New Zealand’s agricultural imports of Chinese arjgivhich is also shown imable
5.3 plays only a small role in trade between the teantries. At the start of the
period examined these imports made up approximédiesive percent of total
imports from China ($14.7 million) with tea beinbet largest contributor ($4.0
million). However as trade between New Zealand @hdha has expanded rapidly
since then, agricultural imports have remainedtiradly stagnant and subsequently
its share to total imports from China has fallenjust three percent which is
dispersed across a range of sectors. As expdajed,manufactures, especially

clothing, makes up a large proportion of importsrirChina.

5.2. New Zealand and China Free Trade Agreement

Official talks of a free trade agreement (FTA) beéw New Zealand and China
began in October 2003 by their respective headadés, Helen Clark and Hu Jintao.
As part of the process the two governments compasati published a joint
feasibility study of the potential effects of a FTiA2004. This study by MFAT and
the China Ministry of Commerce (2004) analysestthde situation at the time, the
potential impacts of trade liberalisation on vas@ectors, and models the economic

impact within a general equilibrium framework. 7Vhaote the complementary
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nature of goods trade between the two nations, @hemd Nie (2008) further
elaborate on this noting the importance of New Jedls agricultural sector to the
Chinese economy and likewise the Chinese light ri@atwring sector to the New
Zealand economy. Each country has a distinct sebmparative advantages; for
New Zealand these are land and knowledge based ¥ahnilChina these are based on
labour intensive sectors. Given the targeted tpadeectionist measures that were in
place in both countries these advantages coulthedally realised. China imposed
relatively high tariffs on agricultural productsmpared to other products and New
Zealand, recognised as among the least protectetbexes, still had tariffs in place
for the textiles and clothing industry.

As part of their analyses the joint feasibility dgumodelled the potential effects of
complete elimination of tariffs between the two cwoies. Using the G-Cubed
general equilibrium model they found welfare in N@waland could be lifted by
0.55% (translating to US$2.3 billion over twentyay® while for China this is lifted
by 0.07% (or US$24.7 billion over twenty years) (ME 2004)* Furthermore it

was anticipated that New Zealand exports to Chioaldvrise by 20-39 percent per

annum while imports from China would increase bi15percent per annum.

Following the release of the joint study fifteerunds of negotiations between the
Chinese and New Zealand governments were heltNein Zealand a potential FTA
with China was met with both objections and suppdgtitics of the FTA fell into
two camps; the first objected to it on politicabgnds, citing the Chinese record on
human rights, the undemocratic political systend #re Chinese mistreatment of
Tibet and Taiwarf? The second group rejected the proposal on ecangrounds
citing the expected negative effects on the clgthand textile industries in
particular. On the other hand proponents suggesigdopening up to China will
provide much greater access to a significant matkelo busines& Subsequently
the free trade agreement was signed on April 7820@ supported by both major

* See McKibbin and Wilcoxen (1999) for an overview of the G-Cubed CGE model.

“ Sunday Star Times (2008) "Politicians jittery as China trade deal nears” www.stuff.co.nz/sunday-star-
times/news/337901 - accessed on 25 October 2010

* For example - The Press (2008) “Meat and wool men smile” www.stuff.co.nz/the-
press/business/352332 - accessed on 25-October 2010
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political parties in New Zealand and in the prodassame the first western nation to
complete an FTA with China.

The FTA implemented was comprehensive with New agleliminating all tariffs
on Chinese imports by 2014. China eliminates tragority of tariffs on New
Zealand imports by 2019 with three notable excegtioFirstly, wool is subjected to
tariff rate quotas (TRQ) whereby a limited amouraynenter China tariff free and
beyond that MFN tariff rates applies which currgrstfands at 38 percent. Secondly,
is the “safeguard” measure imposed on many daiogymts which is a quantity
which if exceeded allows the Chinese officials ngpiement the MFN tariff rate.
Thirdly, no tariff concessions were made to marmcpssed wood and paper imports
due to an agreement with WTO upon accession thgt FArA tariff reduction

negotiated in these products must be passed dhwor® nations.

Two years have now passed since the signing oFih% and these early stages
suggest that export growth to China has met thg kiegh end of the expectations
from official reports, almost doubling from NzZ$2rillion to $4.8 million (39

percent per year), imports however have been veldliat at 2.5 percent growth per
year, easily attributed to reduced demand from XMewalanders caused by the global
recession. The government optimism for the futfreeade with China in expressed
by current New Zealand Prime Minister’s, John Kagsire to double trade between

the two nations in the five years to 20%5.

5.3. Summary

New Zealand’'s trade with China since 1972 has edparfaster than that of any
other nation following official recognition of themnd is accompanied by strong
economic growth in China. Consequently China isvMéew Zealand’'s second
largest trading partner behind Australia. In limi¢h the comparative advantages of
the two nations New Zealand’'s exports to China isbrmeainly of land-intensive
products, especially dairy and forestry in recenes, while imports from China are

made up largely of labour-intensive manufacturepeesglly clothing. Trade

* Stuff (2010) Key pledges to double China trade www.stuff.co.nz/business/3893719/Key-pledges-to-
double-China-trade - accessed on 20 March 2011
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relations between the two nations received a futto@st with the signing of a free
trade agreement in 2008, the first for China witdexeloped nation. Since then
exports from New Zealand to China have almost dmdjbalthough imports have

been relatively static.

Given that Chinese growth is expected to remaongtin the medium future and the
FTA between the two nations gradually comes intib éifect by 2019, there is
strong potential for continued growth in trade.eTgurpose of the last three chapters
have been to give a background of the ChineseéNanwdZealand economies as well
as the trade relations between them. This leadstie next two chapters which
models the impact of Chinese economic growth aerd\A-China FTA on the New

Zealand economy.
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Chapter Six
COMPUTABLE GENERAL EQUILIBRIUM

MODELS

This research takes a computable general equiib(fQGE) approach to analyse the
effects of Chinese economic growth on the resthefworld with a focus on New
Zealand. Furthermore, the signing of a free tiagleement between China and New
Zealand will be examined on top of that due tarnitportance to New Zealand. The
CGE model used in this research is the Global Trad#dysis Project (GTAP) model
and enables one to estimate economic changes ingludeconomic welfare, trade

balance and patterns, output quantity, and worttldmmestic prices.

Introduced by Leon Walras in 1874 general equilirimodels have advanced over
time in as to increase their accuracy in the pgalraf the real economy. General
equilibrium theory recognises that the economy ef many economic agents
interacting with each other and consequently dewssitargeting one market have
flow on effects on other markets. In contrast iphrequilibrium models and its
underlying ceteris paribus assumption presumes dhadther factors outside the
target market remain constant, thus potentialljewtong important outside impacts.
With the development and increasing power of coesuCGE models are able to
deal with ever increasing data sets representimgrédal world with improved
precision. For this reason the use of CGE modelsieg popularity among
economists and policy analysts to evaluate chaageshocks within the economy.

This chapter opens up with an overview of genexlildrium theory and is
accompanied by a technical appendix giving an exangd the mathematical
derivation of equilibrium in a simple economy. Téecond section then introduces
CGE models and their purpose including an overvedwthe GTAP model and
associatedeconomic modelling softwar6EMPACK (General Equilibrium Modelling
PACKagg program. The third section discusses the GTAR datl the aggregations
used in this research. The fourth section theresothe methodology used to
determine how Chinese economic growth affects atitsenomies. Finally the fifth

section concludes.
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6.1. General Equilibrium Theory

Adam Smith’s notion of an invisible hand guidingeticonomy is perhaps the first
implicit mention of the plausibility of equilibriupra situation whereby the economy
is balanced, that is prices and quantities areaatken clearing rates or supply equals
demand in all markets (Starr, 1997). Leon Walmasye than a century later,
formalised the notion of a general equilibrium. I¥&&a postulated that the economy
could be represented by a series of behaviourall&meous equations which
thereby could be solved; this was illustrated bipgis simple hypothetical economy
and could theoretically be extended to the realldydrowever with the billions of
equations required an accurate representation & meaognised that this was
unfathomable (Kohler, 1990). The efforts of Walrageived little attention for
some time due in part to the mathematical complexitthe model (Medema and
Samuels, 2003). Kenneth Arrow and Gerard Debree weo major contributors to
revive general equilibrium analysis from the 195pm®ving that equilibrium can
exist in the real world under certain conditiontsgde include perfect competition,
perfect information, and optimising behaviour obeomic agents (Mansfield and
Yohe, 2000)*" General equilibrium incorporates the many intéoms within
markets and its development has provided a usefil that enables analysts to
evaluate the flow-on effects of changes or shockbke rest on the economy.

6.1.1. Simple General Equilibrium Model

Several different mathematic&l or diagrammatic approaches can be used to
illustrate how a general equilibrium can be derivégbr simplicity these models are
explained using a two-person two-commodity closetbnemy with perfect
competition which can then be extended to incofgoi@atures of a larger economy.
Standard textbook models incorporate the Edgewmrthfor consumption with the

production possibilities frontier (PPF) to demoatdrthe plausibility of equilibrium

* Arrow and Debreu both received Nobel awards for their contribution to economics, specifically
within the general equilibrium field. Other important contributors in this period include Lionel
McKenzie, Frank Hahn, and Paul Samuelson. See Arrow and Debreu (1954), Debreu (1959),
McKenzie (1959) or Arrow and Hahn (1971) for more information regarding this early work in
general equilibrium modelling.

*® Varian (1992) provides a detailed step-by-step mathematical derivation of a general equilibrium
(Ch. 17-22).
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within this simple econom$? An important aspect of equilibrium is the assuompt
that economic agents fulfil optimising behaviouaimely that consumers maximise
utility or satisfaction given budget constraintglgsroducers maximise profits given
input constraints. In this simple economy theeetaro people, Person A and Person
B, and two goods, Good 1 and Good 2. To illustidte demand side of the
equilibrium equation textbook models use an Edg#wdiox, initially assuming
endowments are fixed, to show how consumers mahagge goods to increase
utility levels for each consumer. Consumers angeeted to exchange goods until
neither can increase utility any further, occurratga point where their indifference
curves are at a tangent, and therefore have the skxpe. While there is an infinite
number of locations where this can occur, therenly one combination that falls
within the budget of both consumers and thus thihe equilibrium in an exchange
only economy. The supply side of this simple madedhown with the use of a PPF
displaying the maximum combinations that can belpced of the two goods given
current inputs and technology by these two peoplee choice of production is then
determined by the combination of goods that maemisatisfaction within the
economy and for this to hold the marginal raterahs$formation (MRT) must equal
the marginal rate of substitution (MRS), keeping mind the MRS for both
consumers must be the same in equilibrium (Mans&eld Yohe, 2000 Figure
6.1 puts these features together to show this simpteperson two-commodity

economy in equilibrium.

PP is the PPF representing all the possible outpuothbioations of the two goods.
The Edgeworth box is represented EpgOsEp:0a. ICa andICg are the indifference
curves for the two people. MRS is the relative@mf the two goods. MRT is the
slope of the PPF which must be the same slopeeaMRS. Er is the equilibrium

level of production.Ec is the equilibrium level of consumption for the atw

9 Hope (1999), Mansfield & Yohe (2000), Varian (2003), and Nicholson & Snyder (2008) provide this
diagrammatic approach to general equilibrium, each to varying degrees of complication. Mukheriji
(1990), Shoven & Whalley (1992), Varian (1992, 2003) and Starr (1995) provide mathematical
approaches.

*® MRS is the slope of the consumers indifference curves and indicates the rate the consumer is
willing to substitute one good for the other, aka marginal utility. MRT is the slope of the PPF and
indicates the rate at which output of one good can be converted to the other, aka marginal
opportunity cost. The proof for this requirement of equality between MRS and MRT is beyond the
scope of this paper, suffice to say that utility cannot be maximised if the slopes are different, see
Mansfield & Yohe (2000: pp 551-2) for more.
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individuals. Therefore in equilibrium this simpeonomy would producEp; units

of Good 1 andEp; units of Good 2. Of that production Person A vdocbnsumeec;

of Good 1 andEc,; of Good 2 (orOAEc) while Person B would consume the rest
(OgEc).  Furthermore, by using isoquants in the Edgewdsbx instead of
indifference curves the distribution of inputs @ab and capital) can be established
by locating the point at which the isoquants of tilve products are tangent to each

other and consistent with the PPF.

FIGURE 6.1 —Equilibrium in Two Person Two Commodity Economy

Good 2

Edgeworth
' Box

\P,/P,=MR

i J
Oa Epy P Good 1

6.1.2. Shocks to the Simple Model

Shocks in this simple economy may come from sonamgé in production affecting
the PPF (for example technological advances spiftt.e PPF outwards) or in
consumption affecting the indifference curves @sytor budget line (income)

Referring again td-igure 6.1it can be seen that any shock causing a shifhenad

> Ibid (p. 550)
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the curves will require movements to the rest @ diagram in order to return to
equilibrium. Movements resulting from the shiftaguilibrium can then be analysed

across all facets of this economy.

6.2. Computable General Equilibrium Models

The potential for general equilibrium analysis prio the 1970’s was largely
restricted to theoretical models given the sigaffiicdata requirements and limited
time and technological availability to model reabeomies. The first recognised
attempts at designing a multi-sectoral generalldgguim model were developed by
Johansen (1960) of the Norwegian economy and Hgebgl962) on tax effects in
the United States. Further significant progressha field was contributed by
Herbert Scarf in two publications (1967 and 1973jowdesigned an algorithm to
solve the simultaneous equations required to generainique general equilibrium
solution, this pioneering development marked tlegitning of an explosion in
applied general equilibrium (AGE) modelling (Showemd Whalley, 19847 Much
like the earlier general equilibrium theoreticaudies the first AGE models
predominantly focussed on the effects of taxes f@ade liberalisation on the
economy, both widely discussed topics of the tifsé.oven and Whalley (1972 and
1973), both students of Scarf, applied these swiuchniques in their first papers
analysing taxation in the United States.

During the 1980's AGE models started to give wayntore reliable computable
general equilibrium (CGE) models. The differenagween the two models is
summarised neatly by Mitra-Khan (2008) explainif@gttan AGE model “first

establishes the existence of equilibrium througle ttandard Arrow-Debreu
exposition, and then apply [sic] Scarf's algorithmsolve for a price vector that
would clear all markets instantly”, while CGE masléare solvable as simultaneous
equations, where exogenous variables are changsti®@uhe model, to give the
endogenous results”, the most important implicatmng that the economy is

assumed to be in a state of equilibrium at all §mader a CGE model, implicitly

> Shoven and Whalley (1992) provides a useful overview of the algorithm designed by Scarf.
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assuming that all economic agents follow the oing behaviour required for

equilibrium to exist>

Figure 6.2shows a flowchart derived from Shoven and Wha(le384) designed to
illustrate the process of designing and evaluaindAGE model, however can also
be applicable to CGE model. The first step isdquare all the relevant economic
data; this includes household incomes and exparditgovernment revenues and
expenditures, producer input-output (I-O) tablestaded international trade flows,
savings and investment data, and key macroecondati@ The detail of the
microeconomic data is necessarily aggregated irrotd handle the substantial
amount, although with the increasing power of coteumodels are able deal with
the increasing demand for more disaggregated mod&tsondly, in recognition of
the vast amounts of data it is necessary to makestatents for any inconsistencies.
Thirdly, the data is calibrated to form a baseljemeral equilibrium and the closure
defined. The final component in setting up theildgium model is to specify the
behavioural equations, namely all the various eli&gtvalues which are the core
components of determining the interrelationshipos the various sectors of the
economy. Having set up a general equilibrium sgstebecomes possible to shock
exogenous variables which is explained by the bothalf of the chart. Having
implemented a shock a new counterfactual equilibrisi found as determined by the
interrelationship between the behavioural spedifice and the economic data.
Finally comparing the counterfactual equilibriumthe base equilibrium the relevant
changes can be analysed.

As mentioned earlier, the economy is assumed ia bestate of general equilibrium
in a CGE model and that economic agents are ghlalisig optimising behaviour.
Because of this, consumers are assumed to be nsaxgmitility given their budget
constraints and producers are maximising profitgeergi the relevant production
functions. Trade flows incorporate the Armingt@s@amption whereby commodities
are assumed to be heterogeneous across regianalltiws trade to occur despite the
concept of comparative advantage in that productg be differentiated by region,

therefore the models requires bilateral trade ieliss between every region for

>3 Despite the differences between the two models AGE and CGE are often used interchangeably, for
consistency the models used in this research are referred to as CGE models.
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each sector. Other assumptions often include gedempetition so that zero
economic profits are earned, full or constant lesfeémployment, and balanced or
fixed balance of payments. Finally, given the extely large amount of activity
within models, aggregations are necessary to makeanageable. While these
assumptions may not be entirely realistic they eeav purpose for comparing
alternative scenarios. CGE models, depending eir firimary purpose may be

adapted to suit.

FIGURE 6.2 —Flowchart of the CGE Process

Raw base economic data; includes I-O
tables, national accounts, trade data, HH
income, consumption and expenditure.

l

Adjustments for data consistency to give
a benchmark equilibrium dataset.

\ 4
Calibration to a Benchmark Equilibrium

Specification of behavioural

A

equations
SHOCKING APPROPRIATE VARIABLES |
v
New or counterfactual equilibrium
determined from shock
A 4
Comparisons between the original and
I .| Further shocks .| Exitand
new equilibriums >
required? report

SOURCE: Derived from Shoven and Whalley (1984: p. 1019)
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Questions regarding the validity of CGE models ha@een expressed by some
researchers for various reasons. Taylor and Vammi\r(2006) suggests that the
many elasticities are difficult to measure accuyaéed are open to manipulation in
order to fit the desired results and given the saods of elasticities required in a
comprehensive inter-region CGE model this is a daticism. Elasticities form an
essential part of a CGE model as they represerighavioural patterns of economic
agents in response to price changes throughowystem, these are econometrically
derived and are open to variation. Another oftgedccriticism of CGE models is
their lack of statistical foundations, Shoven antdiiey (1992; p. 6) defends their
use stating that while econometricians “are mostomed to thinking in term of
models where economic structure is simple but whstsistical structure is
complex”, CGE models work in the opposite mannbusttrading off statistical
robustness for a more advanced economic structdsewith any model, the results
of CGE modelling must be treated with caution doethe assumptions and
estimations in place, these results are intenddx imdicative rather than predictive

in nature.

6.3. The GTAP Model

The Global Trade Analysis Project (GTAP) databasé associated multiregion,
multisector CGE model was developed in 1992 at ®eufldniversity, USA* The
GTAP model contains “bilateral trade, transporty @motection data characterizing
[sic] economic linkages among regions, togethem witdividual country input-
output data bases that account for intersectankbgjes with each region” (Hertel;
1997: p. 4). Thomas Hertel, a major founding abntor, explains that the idea of
GTAP was to make a comprehensive international @t@el more accessible to
researchers for use in examining policy and ecoaassues and thus eliminating the
need for unnecessary duplication from developingg®own model; the publication
of his book Global Trade Analysis: Modeling and Applicatiom®mprehensively
documents the derivation of the GTAP database amdei® a useful illustration of

the money flows between economic agents withouegowent intervention is also

>* GTAP website: www.gtap.agecon.purdue.edu

>> The reader is advised to read the first six chapters of this book for an understanding of the GTAP
structure, data, behavioural equations, and how they come together to form a CGE model.
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shown in chapter two (p. 17), this is extended bycBmeier (2001: p. 16) to include
government intervention and this diagram is dupdidanFigure 6.3

There are six economic agents represented in thgrain. Firstly the Regional
Household of the model country collects all incoeneated in this economy which is
then distributed to other agents. Secondly, theaRr Household represents all the
consumers within the economy that spend incomavweae Thirdly, the Producer is
the representative producer of the economy andhpsec endowments (VOA
(endow)) and products (VDFA) to manufacture prodwehich are then supplied to
other agents. Fourthly, the Government collectegavhich are then used to spend
accordingly. Fifthly, GLOBAL Savings is a reprets#ive financial agent that
collects savings (SAVE) and distributed for investm(NETINV). Finally, the Rest
of World characterises the trade flows betweenntioglel economy and its trading
partners. While this diagram is necessarily sistjliin order to illustrate the
essential features of the CGE model the realitiias these representative agents can

and are disaggregated into many groups.

Arrows represents the flow and direction of monegnsfers between agents.
Starting with the Regional Household, money isem#d from endowment returns
(VOA (endow)) and various taxes and subsidies (TBXEITAX, and XTAX), this
money is then flowed through to the Private Houf®las income payments and
used for private consumption (PRIVEXP), the Govezntras tax revenue and other
income for government expenditure (GOVEXP), and é#xeess income is then
attributed to savings (SAVE) which is then passadi@ producers as investment
(NETINV). Having received money for expendituree tRrivate Household then
spends this on domestic products (VDPA), importemtipcts (VIPA), and taxation.
Government income is distributed in much the sarag, wo domestic (VDGA) and
imported (VIGA) products, along with taxation. TH¥oducer, having received
money flows from the private households and govemtnfor manufactures, also
receives and spends money through domestic indeistny business (VDFA) and
international exports (VXMD) and imports (VIFAS. Finally completing the linkage
is the role of trading partners. It is worth ngtiat this point that all monetary flows

* A summary of these and other GTAP variables are shown in Appendix One.
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from purchases in this diagram are examined attggyares rather than market prices
with consumption taxes making up the differeteTo complete the analysis of
monetary flows within the economy a transportatssctor, which differentiates
between c.i.f. and f.0.b. prices between tradingneas, and a global financial sector,
which recognises financial transactions betweemtis, are required but are not

included in this diagram due to congestion.

FIGURE 6.3 —Monetary Flows in the GTAP model

Regional Household

TAXES TAXES
PR}VEXP / SUVE \ Gon\im'

Private Household Government

GLOBAL Savings
TAXES VOA (endow)
NETINV
XT4ax MTAX
\ VDPA VDGA
VIPA VIGA

Producer \

VDFA
VIFA VXMD

Rest of World

SOURCE: Brockmeier (2001: p. 16)

> Agent prices, or tax exclusive prices, are denoted by the letter A in the flows notation. Markets
prices, or tax inclusive prices, substitutes A for the letter M
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For each monetary flow in the GTAP model there ningsain associated behavioural
equation, for example in the case of trade how dmektic agents respond to a
change in the price of an importable good, or ho&sda foreign market respond to
changes in the price of domestic exports? Thewehal specifications forms an

integral part of policy analysis in a CGE modelwhagents react in response to
changes in relative prices determines the magnitbidehange to the general
equilibrium of the economy. The four behaviourargmeters in GTAP are

elasticities of substitution, transformation eleistes, regional investment flexibility,

and consumer demand elasticities (K. M. Huff, HawsIHertel, and Tsigas, 1997).
It is these parameters, along with economic acoogntlentities that determine the

effects an economic shock will have on the economy.

6.4. Previous GTAP Empirical Studies

6.4.1. GTAP Models of Economic Growth

Modelling the impact of a country’s economic growthn the rest of the world within
a CGE framework is still a relatively new developmne However with the
emergence of China as world’s second largest ecyprfogiled by an exceptional
growth performance over recent decades makesopia worth investigating. The
pioneering work by Gehlhar, Hertel, and Martin (4p%vas the first to model the
impacts of growth in GTAP within a published soutteThey posed the question as
to what effect healthy economic growth would hawerade within the Pacific Rim.
Their justification for using the GTAP CGE mode§ apposed to an econometric
model for example, was that economic growth in mggon affects the rest of the
global economy through a series of interrelatiopstietween optimising economic
agents. Incorporating such linkages within an ecwmgiric model would be an
extremely difficult task and certainly would be apable of providing the sectoral
details that general equilibrium models can. Eoocarowth was incorporated into
the GTAP model by projecting forward the model bypcking predicted growth in
real GDP and its components (population, labouckstand capital stocks) for each

*® Their model extends on the work of Gehlhar’s PhD thesis titled “Economic Growth and Trade in the
Pacific Rim: An Analysis of Trade Patterns” where he used history to test the predictive accuracy of
the GTAP model in explaining the changing trade composition in the Pacific Rim (Gehlhar, et al.,
1994).
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region while allowing total factor productivity (P to be endogenous, allowing the
model to be consistent with growth accounting. nirteere the model is solved and
results interpreted. It should be noted hereas tine increase in trade as a result of
economic growth in their model is consistent withe ttheory and empirical

econometric models as discussed in Chapter Two.

In GTAP models since mid-1990s, this process desdrin the preceding paragraph
has been used to project forward a baseline equitibfrom which further shocks
are made. Arndt et al. (1997) were among the fosttilise this methodology in
GTAP to determine the impact of China’'s growth dre trest of the world.
Projecting the global model forward to 2005 usimgwgh estimates and other
economic expectations to generate a baseline mibdgl shocked a decrease in only
China’s growth, the difference between baselinailtesand new results being
interpreted as the effect of Chinese growth. Resulggested that all regions except
South Asia and Thailand would see positive wel&fects with China, as expected,
gaining the most. China’s trade was expected tovdsy 7.1 percent per annum
compared to the 9.2 percent economic growth, aadketigrowth in the rest of the
world to increase by 0.36 percent.

A decade later, interest stemming from China-lipecsacular performance of the
Indian economy resulted in this baseline GTAP ghowiodel being extended to
include them. In one such research, Dimaranarghiarichina, and Martin (2007)
examined the effects of a two percentage poinesmsxe in economic growth for both
China and India on other regions. Outside of Clind India the welfare effects are
mixed with the African continent and the Former 8bwnion gaining the most
while South Asia and parts of South-East Asia agatively affected. New Zealand
and Australia are aggregated together and see atedgaiins of US$2.7 billion over
the nineteen years. Further models making use ToARGto examine the global
effects are outlined iffable 6.1below. A common theme in all these models is the
terms of trade effect on welfare. Increased denfantmports alongside increased
supply of exports in the growth countries resuits ideterioration of these terms and
thus eroding some of the positive effects from ghowin turn this growth positively
affects those nations that supply these imports reeghtively affects those nations

that compete in the same export markets.
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6.4.2. GTAP Models of Trade Policy

Given its name, the Global Trade Analysis Projechould come as no surprise that
the majority of the literature involving GTAP hasdo with exploring the effects of
various trade policies. The simplest method ohddhis is to appropriately shock
the relevant trade variable(s) straight into theA®Tmodel. Young and Huff (1997)
for example considers the abolishment of tariffd &TBs within the Pacific Rim
and they find that all regions within the FTA expece an increase in economic
growth and most see improved welfare, while thet R€3Norld aggregation lose
out. Much of the literature on this topic followse same theme and is summarised
in Table 6.2
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TABLE 6.1 —Empirical CGE Models on Economic Growth

Author Model Experiment Main Findings
Arndt et al. (1997) GTAP (v.3) Chinese growth dt%. p.a. vs. stagnant All regions except South Asia and Thailand expeewelfare
growth (1992-2005) gains on the back of Chinese economic growth.
Chinese trade increases by 7.11% p.a.
World trade increases by 0.36% p.a.
Anderson and Strutt (1999)  GTAP (v.3) ~ Comparisoiveen high growth and Affects trade and output composition — a slowengition from
interrupted growth in East Asia — focus on  agricultural to manufactured goods.
Indonesia (1992-2005) Lower growth diminishes some of the positive effext trade
liberalisation — namely the Uruguay round.
lanchovichina, McDougaII, GTAP (V3) Slower than projected grovvth in China Welfare losses to deve|0ped countries however dp‘ﬂg
and Hertel (1999) (1992-2005) countries gain from lower growth in China.
Rivera and Tsigas (2005) GTAP (v.6) Chinese endaowrgmwth of 1% and 9% India experiences welfare losses.
Rest of Asia experiences welfare gains.
Dimaranan, lanchovichina, = GTAP (v.6) Chinese and Indian growth 2 percentage A stralia and New Zealand small welfare gains.
and Martin (2007) points p.a. higher than projected (2001-2020) ) _ ) )
South Asia (excluding India) suffers a slight loss.
Global trade increases by 0.23% p.a.
Hertel et al. (2007) GTAP (v. 6.1) Chinese econognmwth of 9% p.a. Five-fold increase in forestry world price, mostet prices fall.

(1997-2025)

Focuses on the effects to Bangladeshis living erpthverty line
— negative impact on consumption and nutrition.

Bussolo et al. (2008) LINKAGE (based10% reduction in the baseline economic

Share of global agricultural exports from Chindsfélom 10% to

on GTAP v.6) growth of China and India (2005-2030) 1% while imports rise from 24% to 45% under basetinenario.
Outside of China and India global welfare declibg®.20% as a
result of the slightly lower growth.
South Asia (excl. India) least affected and Midd&st most
affected.
lanchovichina, Ivanic, and GTAP (v.7p) Chinese and Indian economies grow 2

Martin (2008) percentage points p.a. higher than projected

(2005-2020)

Australia and New Zealand small welfare gains.
South Asia (excluding India) suffers a slight loss.
World prices fall except for horticultural produetsd energy.




TABLE 6.2 —Empirical CGE Models on Trade Policy

Author Model Experiment Summary Main Findings
The two MERCOSUR members studied, Argentina anaiBtaoth have
. Tariff elimination between significant rises in trade and is accompanied bygasbwelfare gains and
Diao and Somwaru (2000) GTAP (v.3) MERCOSUR members GDP growth. The rest of the world experiences vaiyor welfare losses,
the worst affected being Chile, a decline in welfay 0.05%.
The largest absolute welfare gains at US$27.Iohilliver twenty years are
seen in China as a result of liberalisation, egdlgdrom other countries.
Eff f China’ . h Australia and New Zealand are expected to do vetl, wonsidering their
ecto Ina’s accession to the relatively small size, with welfare gains of US$biBion combined.
Walmsley and Hertel (2000) GTAP (v.4)  WTO on China and the rest of the _ _
world (2000-2020) South Asia and Turkey endure notable welfare loasdsGDP reductions.
Despite reasonable gains in the US there is cormanthe impact on the
textile and clothing industry with employment irethector more than
halving, hence the motivation for quota protection.
Effect of China’s accession to the . . . . .
Lejour (2001) WorldScan / WTO on China and major trading Positive GDP effects_ for China and its major trgdartners (US, Japan,
GTAP (v.4) nations West Europe, SE Asia).
. Both regions gain through trade liberalization.
Chirathivat (2002) CAMGEM ASEAN-China FTA g g J . . .
Non-tariff barriers to trade more influential theamiffs.
) ) US-Japan FTA the most beneficial to the US; howdagian stands to lose.
Andriamananjara and GTAP (V5 Simulating the effect on the US of 65US China is the best option f tual welf .
Tsigas (2003) (v.5) different ETAs -China is the best option for mutual welfare gain
New Zealand, due in part to size, ranks as thétentst FTA for the US
Based on WTO Doha round Up to US$30 billion in global welfare gains mostvatfich accrues to
negotiations — reductions in import developed nations particularly the EU.
R d Strutt (2004 GTAP (v.5 ; L : , . . . .
ae and Strutt ( ) (V-5 tariffs, export subsidies, and domestiqhe benefits to developing nations from cuts inpiteduction support of
support developed nations are negligible. Lowering of é&rddrriers more important
In all three FTAs the US has the largest absolgane gain however the
. US-CAC FTA smallest relative gains (0.1-0.2% of GNP) — CACA4, Australia 1.1%, and
(Bzrg(‘;g Kiyota, and Stern .\, (v.5.4) US-Australia FTA Morocco 2.0% welfare gain from their respective BTwith the US.
US-Morocco FTA Provides a model of complete multilateral free ¢radd shows global

welfare improves by US$2.4 trillion — 22.4% of whicomes from the US.
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Table 6.2 cont.

Author Model

Experiment Summary

Main Findings

Mai et al. (2005) Monash MC

Australia-China FTA

GDP improves for both nations — Australia 0.12% @éha 0.05%.
Consumption or welfare improves by 0.21% and 0.088pectively.

Australian exports to China rise across the bo&ithteral trade balance fall
in Australia’s favour.

Relative sectoral effects much greater for Ausiralgricultural output up
by 1.2% (wool 7.1%) and manufactures up 0.2% (agdp&r5%) which falls
in line with Australia’s comparative advantage.

Trade creating in that global trade rises as dtrefan FTA.

Winchester (2006) GTAP (v.6)

Analysis of 14 trade agreements of
interest to NZ

Global liberalisation is the best-case scenarid\few Zealand.
An FTA with China is the next best option.

An FTA between Australia and the US negative impact New Zealand, ag
do the other FTAs that do not involve them.

lanchovichina, Ivanic, and

Martin (2010) GTAP (v.7p)

Malaysia-China FTA
Malaysia-India FTA
Malaysia MFN Liberalisation

Malaysia stands to gain the most in all three eé¢hliberalisation
simulations relative to GDP with MFN liberalisatiproviding the largest
welfare gains at US$6.5 billion. China and Indsoaeceive modest gains
from respective FTAs with Malaysia however the mdghe world generally
suffer welfare losses. Other than Malaysia, thedddong-Taiwan
aggregation benefits the most from the MFN libegglion scenario.

Tan and Cai (2010) GTAP (v.6)

NZ-China FTA

New Zealand welfare gains of US$300 million.
China welfare gains of US$53 million.
Rest of World welfare losses of US$308 million

Tsigas and Wang (2010) GTAP (v.7)

China-ASEAN FTA

ASEAN benefit the most, especially Vietham and Spgre. China receive
modest welfare gains.

Minor welfare losses for most other regions inahgdNew Zealand and
Australia.

D
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6.5. GTAP Data and Aggregations

The GTAP version 7.1 database was publicly releas&thy 2010; it comprises 112
regions and 57 sectors and is based on 2004 da&required macroeconomic data
is predominantly obtained from the Development Eoic Prospects of the World
Bank; this includes GDP and its components, investm capital stocks and
depreciation, trade, and population (Aguiar and &amnan, 2008). Microeconomic
I-O tables for each country are contributed andatgu by volunteer individuals or
organisations for their respective countries okrest in accordance with GTAP
guidelines (K. Huff, McDougall, and Walmsley, 2000) This data, with the
behavioural parameters, are then calibrated to far@GE model as discussed in
Section 6.2 The GTAP database is updated approximately eterge years;
however there is a lag between the base-year dataha public availability of the

database due to time taken to set up the model.

While the six year old data may draw criticism fbeing out of date the

comprehensive nature of this database is unsumgbasgktherefore it is accepted that
some accuracy has been sacrificed for a more coenpledel. It can be recalled that
the purpose of CGE analysis is not to provide ptexhis of the economic shock, but

rather be indicative of the direction and relatwagnitudes of these effects.

Given the large amount of regions and sectors | @TAP database it is
recommended aggregating these into a more mana&gsablwith focus on those
regions and sectors of interest to the modelldris @llows the computer program to
solve the new general equilibrium and associateshgbs faster and also allows the
modeller to concentrate on the most applicabletmwis. This research aggregated
the 113 regions down to 15 and from 57 sectors dowty; these are listed rable
6.3. As New Zealand and China are the main subjddisi®research, they are not
aggregated. Australia and India are also lefteggons of their own as simulations
involving them are made at a later stage. Majonemies of Japan and the USA are
not aggregated due to their significance in theldaveconomy. Standard convention
is then followed from the literature for the resthus, Hong Kong and Taiwan are
aggregated together due to their close geograpproaimity to China. Members of
the European Union are aggregated into one regi@ther countries are either
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grouped together by geographical location or plandtie Rest of the World. Given
the importance of primary products to New Zealarmtsnomy these sectors are left
relatively detailed, manufactures are divided ifwar categories, and finally all

services are aggregated together

TABLE 6.3 —Aggregation of the GTAP Data

REGIONS SECTORS
Notation Regions Defined Notatio Sectors Defined
n
NZL New Zealand dairy Dairy
CHI China meat Meat products
AUS Australia wool Wool
JAP Japan o.ani Live animals
HKT Hong Kong and Taiwan hort Fruit, vegetableg] ants
SEA Southeast Asia rice Rice
IND India cereal Wheat and grains
RSA Rest of South Asia bevtob  Beverages and tobacco
CAN Canada o.food  Other foods n.e.c.
USA United States of America forest Forestry pragluc
SCA South and Central America  fish Fish and seafood
EU-27 European Union mmr Minerals and metals
MENA  Middle East & North Africa| tcf Textiles, clothing, and footwear
SSA Sub-Saharan Africa wood Wood and paper products
ROW Rest of the World mmp Mineral and metal product
o.man  Other manufactures
service  All services

6.6. GTAP Simulations and Methodology

The objective of this research is to determine dffects on New Zealand from
growth in and trade liberalisation with a large bmieg country such as China

making use of a CGE model. Given that Australiamasv in free trade talks with

> Appendix Two lists all the GTAP regions and sectors in each aggregation
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China is of interest to ascertain what effects @essful deal may on New Zealand.
Four GTAP simulations are being run to analyse ithpacts of these economic
events to the year 2020.

6.6.1. Simulation 1 — Chinese Economic Growth

Chinese average growth over the last three deda@estood at an unprecedented
nine percent and these high growth rates are asstimeontinue in the medium
term. Given the rapidly growing middle classes am$ulting changes in
consumption patterns, this research attempts tlysméhe affects this may have on

trade relations with New Zealand and any welfafeat$ arising from this.

A common approach to analyse the effects of grawtbne country on third party

regions within the GTAP model is to use a basetwglel. This requires projecting
forward the world economy to a target year and thleomckinggrowth and growth

component® of the target country to alternative levels; tlesults then show the
differences between the base case and the alteerstenario(s) in the target year
[see for example: Gehlhar, Hertel, and Martin ()9%4ndt et al. (1997), Anderson
and Strutt (1999), lanchovichina, Ivanic, and Maf2008, 2010)]. A problem with

such an approach is the reliance of economic pieds over a ten year period
which can take unpredictable turns, as evidencedhbyrecent global recession.
Consequently, this research takes an alternativenbre simplistic approach in that
it only considers growth in the Chinese economy #metefore holds economic

activity constant in other regions, similar to tirewth model by Hertel et al. (2007).

Starting with a base of zero growth in China, thisiulationshocksGDP growth
against four possible alternatives, these beingy gloowth (3% p. a.), moderate
growth (6% p. a.), maintained high growth (9%), &xtreme growth (12%). Also
for consistency the components that make up thisvigr must also be shocked
according to their relative projected contributipti®e per-annum growth rates are
displayed inTable 6.4and the 10-year accumulated growth rates thatlaveked are

shown inTable 6.5 It is assumed the population and unskilled labgrowth

The components of growth include but are not limited to changes in capital stocks, labour stocks
(skilled and unskilled), population, and productivity growth
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remains unchanged regardless of economic growiltedskabour and capital stocks
are assumed to grow in proportion to economic gnpand total factor productivity
growth is calculated within the GTAP model based the previous growth
projections™ Having implemented the shocks, the model is thelmed with ten

subintervals, one for each year.

TABLE 6.4— Modelled Per-Annum Growth of China

Shocks 3% 6% 9% 12%
GDP 3.00 6.00 9.00 12.00
Unskilled Labour 0.80 0.80 0.80 0.80
Skilled Labour 1.30 2.60 3.90 5.20
Capital 2.83 5.67 8.50 11.33
Population 0.60 0.60 0.60 0.60
TFP (GTAP derived) 1.29 2.87 4.10 5.96

SOURCE: lanchovichina, Ivanic, and Martin (2010: p. 125)okd Bank, and author’s assumptions.

TABLE 6.5— Modelled Ten-Year Accumulated Growth of Chind (2R020)

Shocks 3% 6% 9% 12%
GDP 34.4 79.1 136.7 210.6
Unskilled Labour 8.30 8.30 8.30 8.30
Skilled Labour 13.8 29.3 46.6 66.0
Capital 32.2 73.6 126.1 192.5
Population 6.20 6.20 6.20 6.20

SOURCE: Author’s calculations based drable 6

6.6.2. Simulation 2 — China and New Zealand Fred&rAgreement

The examination of the effects of trade liberaimat especially tariff and export
subsidy reductions, using GTAP has been extensis@hgred in the literature and
the design of the GTAP model makes this a relatiealsy process. This simulation
incorporates the recent signing of the FTA betw€bma and New Zealand in order
to examine the extra effects of the agreements Titstly is done on its own and is
then incorporated with the first simulation to shttve overall influence of the two
events. The first requirement is to check pre-HaAffs rates between the two

nations for accuracy and adjusted where necessaryg the Alter Tax facility within

® |t is worth noting here that to model growth the closure of the GTAP is changed slightly from the
standard closure; Chinese economic growth (qgdp) becomes an exogenous variable and swapped
with the productivity variable (afereg) which in turn becomes endogenous.
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the RunGTAP program, this is done as to not oveufaer) exaggerate the resifts.
Secondly, the bilateral tariff rates are then slkdckn accordance with the

agreement, which on the most part are all phasetdyoR019 in both countries.

6.6.3. Simulation 3 — Potential China and Austrdli@e Trade Agreement

As a close competitor to New Zealand in many expuatkets any FTA Australia
can obtain with China will have consequencess Hdsumed that any FTA between
China and Australia will have the same terms asNHeagreement and thus the

target tariff rate shocks are the same as th&irulation 2

6.6.4. Simulation 4 — Indian Economic Growth

Although India has not experienced the levels @hemic growth seen in China, it
has nonetheless performed well with average raie2percent per annum over the
decade to 2009 (World Bank, 2010). Again, the siz¢éhe India means that high
growth may also make a meaningful contribution ewNZealand and the rest of the
world economy. The purpose of this simulationasatld another example of the
third country effects of high growth in an emerglagge country. The process takes
a similar format to that dbimulation 1with the ten-year accumulated growth shocks
implemented shown iffable 6.7 This simulation can then be merged with that of
the Chinese growth scenario to examine the combeféztt of high economic
growth of the world’s two largest nations on thstref the world. Finally, given that
New Zealand and India are currently involved ird&anegotiations it is worthwhile
considering the potential benefits of free tradedalled simply as across the board
tariff elimination between both countries withimtgears.

%2 Differences between the GTAP tariff rate and the actual tariff rate can arise from inconsistent data
on bilateral trade between the two countries. These tariffs on the most part are correct in the GTAP
model, however dairy imports from China to New Zealand, for example, were observed at 91% and
was corrected to 2%, other more minor corrected. Actual pre-FTA tariff rates were taken from MFAT
(2008)
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TABLE 6.6— Modelled Per-Annum Growth of India

Shocks 3% 6% 9%
GDP 3.0 6.0 9.0
Unskilled Labour 1.6 1.6 1.6
Skilled Labour 2.0 4.0 6.0
Capital 3.1 6.1 9.1
Population 1.1 1.1 1.1
TFP (GTAP derived) 0.9 2.2 3.6

SOURCE: lanchovichina, Ivanic, and Martin (2010: p. 125)okd Bank, and author’s assumptions.

TABLE 6.7 - Modelled Ten-Year Accumulated Growth of Indial(22020)

Shocks 3% 6% 9%

GDP 34.4 79.1 136.7
Unskilled Labour 17.2 17.2 17.2
Skilled Labour 21.9 48.0 79.1
Capital 35.0 80.8 140.0
Population 11.6 11.6 11.6

SOURCE: Author’s calculations based drable 6.4
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Chapter Seven
RESULTS AND DISCUSSION

Having discussed the methodology and proposed ixeets to be performed in
Chapter Six this chapter reports and analyses dkee autput provided by the GTAP
general equilibrium model. By their nature, CGEd®ls provide a vast amount of
changes within each ‘new’ simulated world econotmt tmay be considered. This
is because of the many interrelationships withartitodel which are affected by any
shock. This research concentrates on those resoks applicable to New Zealand
while branching out to discuss any other intergstesults involving China and other

regions.

Major economic indicators that this research fosuze in each of the simulations

are:

* Welfare effects and composition

e GDP and income changes

* Global and bilateral trade patterns

¢ Regional consumption and production

* World and domestic price effects

Making use of these results it can then be detathito what extent the New
Zealand economy, and specifically its agricultusattor, can benefit from future
Chinese economic growth and in combination withftee trade agreement between
New Zealand and China. How a successful signingrofAustralia-China FTA
currently under negotiation may influence any gaNew Zealand makes is also
considered.

The first four sections examine each of the foupegdnents from Chapter Six in
turn. The fifth section then provides an indusstynmary focussing on those

agricultural sectors most important to New Zealand.
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7.1. Chinese Economic Growth

Economic growth in China is evaluated with fourfeliént simulations, each

representing different levels of growth over the tgears to 2020. Unlike the
baseline models which project the world economwéod to the target year and then
shocks growth accordingly, a common technique foalysing growth with the

GTAP model, these simulations bypasses the mesbkyuwastionable projections and
instead shocks growth in China assuming the staiasn the rest of the world. The
results in this section may therefore be viewed@saplementary to whatever may
transpire in the world economy over the next de®3d&his section attempts to
answer several questions regarding the effectshofa® growth, both on China and
the rest of the world, paying close attention tavN&ealand. Some of the specific

questions include:

* What is the impact on consumption in China?

* How much of this increased demand is met by dom@stduction and how
much by international trade?

« How does China’s growth affect bilateral trade wNew Zealand and the
rest of the world?

 How does China’s growth affect overall trade in Négaland?

* What affect does China’s growth have on world aocheéstic prices?

* What is the impact on welfare and incomes in eagion?

Firstly, the effects that economic growth has orin@s consumption trends are
shown inTable 7.1 As expected, consumption in all commodity groujues

increase. Changes in consumption are caused bghidnege in income resulting
from growth and hence the income elasticities &ee major determinant to the
magnitude of these increases. These results aigstent with empirical evidence
that suggest that food and agricultural products lass receptive to changes in
income while manufactured products are more respensConsumption of dairy

products is expected to experience the strongesttgrout of the food groups while
common staple, rice, sees the weakest growth. siteaario where growth in China

continues on a nine percent growth path over the decade the growth in dairy

® This section excludes the impact of the NZ-China FTA which is covered in the following section.
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consumption is expected to rise by 125.5% perc&@be4 p.a.); meat and wool also
perform adequately with 112.2 percent (7.8% p.ad 405.9 percent (7.5% p.a.)
respectively. Overall, the category ‘other mantifees’ exhibits the highest
response to economic growth; this is in line wikpectations as this aggregation

includes high valued products such as electromeshinery, and vehicles.

TABLE 7.1 — Decomposition of Consumption Growth in China un8elected
Growth Scenarios

3% p.a. 6% p.a. 9% p.a. 12% p.a.
Dairy 31.4% 71.9% 125.5% 200.8%
Meat 29.6% 66.2% 112.2% 171.6%
Wool 27.2% 61.3% 105.9% 171.8%
O. Animal 27.0% 59.5% 98.4% 145.0%
Hort 23.7% 50.8% 83.1% 122.0%
Rice 22.8% 47.7% 76.4% 109.5%
Cereal 26.6% 59.3% 99.2% 149.6%
Bev & Tob 28.7% 63.4% 105.5% 155.7%
O. Food 26.4% 57.7% 95.2% 141.2%
Forestry 34.4% 76.8% 126.8% 184.1%
Fisheries 24.7% 53.4% 86.0% 122.9%
MMR 34.5% 77.7% 129.9% 193.5%
TCF 36.4% 84.0% 148.9% 241.8%
Wood 39.5% 92.6% 163.9% 259.8%
MMP 40.2% 94.9% 170.0% 274.8%
0. Manu 46.0% 111.1% 203.6% 335.2%
Services 35.0% 80.9% 139.3% 211.1%

SOURCE: Model simulation

Given that consumption has increased in all comtgaghioups to varying degrees
the next task is to evaluate where this extra demarsourced from.Table 7.2
shows the changes in volume of production, expartsd, imports in China for each
sector at the nine percent growth rfe. Simulation results show that like
consumption, output has increased across all sedtowever of more interest are
the changes in exports and imports. The imponimel of all sectors has increased
but the export volumes have generally decreasegrarary industry sectors and

increased for manufactured sectors, especiallyléexand clothing (TCF). By

% See Table A3.1in appendix for the details on the other three growth rates.
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subtracting the change in imports from the chamgexports the overall change in
trade can be observed; a positive (negative) vakfects an improvement
(deterioration) in the self-sufficiency ratio ofathsectof> With this information it

can be concluded that as a result of this incregsmaith China will increasingly rely
more on imports in the primary industry sectorpeesally raw minerals and metals
(MMR) and wool, and to lesser extent but importanNew Zealand, dairy products

and forestry.

TABLE 7.2 — Change in Production and Trade Volumes in Chinden the High-
Growth Scenario

A Output A Exports A Imports A Trade ﬁgr:fpeu{

Dairy 4679.4 -12.4 687.7 -700.1 -15.0%
Meat 20318.6 -155.1 984.9 -1139.9 -5.6%

Wool 4060.7 -37.9 1561.7 -1599.6 -39.4%
O. Animal 99702.8 -519.0 2916.6 -3435.6 -3.4%
Hort 98684.4 -849.0 1435.2 -2284.3 -2.3%
Rice 35023.2 48.8 192.3 -143.4 -0.4%
Cereal 17876.0 -193.1 2259.7 -2452.8 -13.7%
Bev & Tob 48826.9 535.5 316.8 218.7 0.4%

O. Food 90285.5 37.8 17693.8 -17656.0 -19.6%
Forestry 45318.8 -100.4 91394 -9239.8 -20.4%
Fisheries 31263.4 -817.4 722.8 -1540.2 -4.9%
MMR 238157.0 -7621.9 139360.8 -146982.7 -61.7%
TCF 389580.8 131446.3 11035.7 120410.6 30.9%
Wood 212570.9 27150.9 7707.2 19443.7 9.1%

MMP 1314219.1 107106.1 88727.6 18378.5 1.4%

0. Manu 1813056.9 652047.6 179510.3 472537.2 26.1%
Services 2417082.0 64134.4 34039.4 30095.1 1.2%

SOURCE: Model simulation and author’s calculations; valbased on constant base-year prices and
exclude any subsequent price effects.

Having seen that China will rely on internationadniets for agricultural produéfs
it is worth considering what role New Zealand igely to play in filling this gap.

® The self-sufficiency ratio is defined as the domestic production (Y;,) as a ratio of domestic
consumption (C;,); a ratio greater than 1 (Y;, > C;;) indicates more than sufficient and is therefore a
net exporter while a value less than 1 (Y;, < C;,) denotes the economy is less than sufficient in that
sector and is therefore a net importer. For evidence of this see Appendix 3, Table A3.2

* From here on, for simplicity, agricultural products include all food products and non-manufactured
tradables.
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Results inTable 7.3show the share of imports to China from selecestiass in New

Zealand and Australia. Both countries contributsignificant share of China’s
shortfall in all animal products. In dairy 35.3 pent of China’s extra import
demands are met by New Zealand and 7.0 percentbiralia while the EU supplies
36.1 percent; this is representative of the respeshare in the world export market.
For meat products New Zealand’s share is 7.9 peraed for Australia is 9.5

percent; the larger USA (27.5%), South America 28, and the EU (18.4%)
regions also make significant contributions. Bethg world’s dominant producer
and exporter of wool Australia makes up the majaritadditional import demand at
65.3 percent; this sector is also important toNleev Zealand wool industry at 13.4
percent. Share of other animal products also featimongly in both countries. New
Zealand’s role in forestry and raw minerals are Ibnmasignificance for China

however they are large in absolute value for Nealai®d.

TABLE 7.3 — Share Share of Additional Chinese Imports of Né&»aland or
Australian Origin for Selected Sectdfs

New Zealand Australia
A Volume % A Volume %
Dairy 242.73 35.3 47.87 7.0
Meat 78.09 7.9 94.01 9.5
Wool 209.92 13.4 1019.75 65.3
O. Animal 195.15 6.7 434.69 14.9
Horticulture 35.45 2.5 18.20 1.3
Cereal 0.01 0.0 494.12 21.9
Forestry 264.70 2.9 109.33 1.2
Fisheries 1.56 0.2 17.75 2.5
MMR 167.32 0.1 9757.70 7.0

SOURCE: Model simulation and author’s calculations

Table 7.4shows the overall effect on exports, imports, érhdlance, and output for
each sector in New Zealand under the Chinese gt scenarioThe strongest
overall performers for the New Zealand economy #re wool and forestry
industries, both of which are important raw materito the growing Chinese

economy, with exports growing at 145.9 and 62.lcear respectively and output

% See Table A3.3 and Table A3.4in appendix for full results.
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increasing by 46.9 and 12.4 percent respectivélgw mineral® and other animal

product$® also perform strongly as exports increase by 266 35.9 percent

respectively and production also increases mode&biry products, currently New

Zealand’s major export industry, sees relativelyabngains as large growth in

exports to China is met by declining exports toeotlegions. Exports and output of
all manufactured sectors decline in New Zealandydver the highly aggregated
nature of these sectors may hide any potential faetes from China’s growtf

conversely, total imports of manufactures increases

TABLE 7.4 — Effect on New Zealand Trade and Production rasyilfrom China’s

High Growth'*
Trade Balance % Change % Change % Change
(USS mil.) in Exports in Imports in Output
Dairy 78.68 2.3 -0.5 1.5
Meat -218 -6.8 -1.3 -4.8
Wool 214.52 1459 25.1 46.9
Other Animal Prod. 196.46 35.9 -6.2 2.8
Horticulture 34.86 3.6 14 1.9
Rice -0.04 -0.2 0.2 0.9
Cereal -0.84 -1.2 3.2 2.0
Bev. & Tobacco -8.6 -1.9 0.2 -0.1
Other Food 38.08 2.8 1.2 0.9
Forestry 307.87 62.1 4.9 12.4
Fisheries 15.94 13.7 6.3 2.1
Raw M&M 304.69 26.6 0.0 10.1
TCF -367.78 -31.0 1.6 -20.7
Wood -219.39 -9.0 3.0 -3.9
M&M Manu. -111.33 -5.7 -0.3 -2.9
Other. Manu -662.02 -19.6 1.5 -8.4
Services -96.46 -0.5 11 0.6

SOURCE: Model simulation

% Further disaggregation reveals that coal contributes much of the growth in raw minerals and metals
sector.

% Other animal products include raw hides and skins — a relatively large industry in New Zealand.

" Eor example, further disaggregation showed that only the paper and paper products of the
manufacturing sector saw gains.

" See appendix tables A3.5 to A3.7 for further data on other countries
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Of considerable interest is the decline in meatoetspand output in New Zealand.
The rise in bilateral exports to China is more thahified by reduced exports to the
rest of the world, especially the EU and the USHhis is best explained by the
increased profitability in using fixed land rescescon wool production and other

animal products and thus transferred away from meat

The changes to domestic prices in New Zealand, ralist and China as well as
changes to the world price index are shownTable 7.5 These results are
consistent with previous findings — world pricesanol (5.77%), forestry (42.13%),
fisheries (66.14%), and minerals and metals (8.6E84)ise the greatest increases
caused by strong demand growth in China. Natur@liyna, the source of this
growth, generally sees the greatest fluctuationdamestic prices of which some
does flow through to the New Zealand and Austrakaonomies. Although the
world price index falls for meat and dairy, domegirices for both rise slightly in
New Zealand and more so for Australia and Chinhis @ecline in the world index
is brought about by falling domestic prices in $oAsia (including India), the EU,
and the USA, consequently this causes a shiftlative prices between nations and
ultimately draws some meat and dairy exports away New Zealand and Australia
and towards the former regions. Prices of manufadt products are expected to
lower significantly as a result of high Chinese remmic growth and the resulting
expansion in production. Price of land in New Aedl is expected to rise by 13.1
percent which is the trend throughout all regiorsept South Asia, Chinese land
prices increase a dramatic 260 percent. Of conteeriNew Zealand may be the
slight decline in wages for both skilled and urigkil There is two points worth
noting here; firstly is a reminder that this GTABael can only account for the trade
effects of third party economic growth and therefany associated technological
spillover effects resulting from Chinese growtreicluded. Secondly, as the prices
of manufactures and services decline, which botkenug a significant proportion of
expenditure, the reduction in wages would be corsgieal through lower prices in

other areas.

7% The world price index is a weighted average by commodity of each regions real domestic price.
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TABLE 7.5 — Effect on World and Selected Domestic Pricesltiagufrom High
Growth in China

New Zealand Australia China World Price

(percent) (percent) (percent) Index
Dairy 0.20 2.07 2.01 -2.12
Meat 0.23 2.24 0.89 -1.52
Wool 2.81 6.81 11.66 5.77
Other Animal Prod. 0.71 2.88 12.73 3.78
Horticulture 0.73 3.00 13.78 3.96
Rice -0.13 1.79 -2.54 -1.89
Cereal 0.64 3.35 8.17 0.40
Bev. & Tobacco -0.07 1.90 -20.41 -4.90
Other Food 0.53 1.92 -0.81 -1.87
Forestry 7.52 5.46 49.71 42.13
Fisheries 4.86 4.99 103.82 66.14
Raw M&M 3.36 5.78 10.83 8.65
TCF -1.64 -0.69 -16.41 -9.86
Wood 0.57 1.45 -16.06 -4.14
M&M Manu. 0.42 2.08 -13.57 -3.67
Other. Manu -0.57 0.74 -17.04 -6.78
Services -0.24 1.82 -21.95 -4.13
Land 13.12 12.74 260.07
Unsk. Labour -0.43 1.92 46.81
Skilled Labour -0.30 2.14 5.51
Capital -0.03 2.44 -23.96
Nat. Res. 51.84 33.53 649.20

SOURCE: Model simulation

A desirable task of any CGE analysis is an exanunaif the changes in welfare for
each region and the components that make up tHfaregethis is shown inrable

7.6. Welfare change is measured in terms of equitalariation (EV)> and is made

up of six components — terms of trade effééwllocative efficiency effect§ an
investment-savings (I-S) effe€t,endowment changes, productivity changes, and
population changes. Because of the nature ofGHiAP simulation the last three

components are only applicable to China as thegmawth variables which are held

7 put simply, this welfare measures the change in consumption of utility maximising consumers.
" Terms of trade are the price of exports relative to the price of imports in a region.
> The allocative efficiency effect is the welfare change derive from more efficient use of resources

% put simply, the I-S effect is equivalent of terms of trade within the financial markets
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constant for other regions, the first three comptsere reported iTable 7.6
Naturally, China experiences the greatest welfaraggas a result of its own growth
increasing by US$1.86 trillion, and even when disting for the growth
components this still amounts to US$209 billldnThis is largely due to a more
efficient allocation of resources. Terms of tradeChina, on the other hand,
deteriorate as export prices decline relative tparh prices due to the increased
supply of Chinese products and exports stemming fgrowth. Most regions,
including New Zealand, also see improved welfareaagsult of China’s growth
mostly derived from improved terms of trade withoehtive efficiency making a
smaller positive contribution. For New Zealand faed is expected to improve by
US$700 million or 0.73 percent of GDP; this is mage of a terms of trade
improvement of US$631 million, an allocative eféincy improvement of US$139
million and a small negative I-S effect of US$70liomn. Real GDP in New Zealand
is also expected to improve marginally by 0.14 petcunder the Chinese high-

growth scenario.

Australian welfare improvements follow the samendrdut are roughly double in
magnitude to that of New Zealand (relative to GDRJe regions expected to gain
the most outside of China are its neighbours Honggkand Taiwan and South-east
Asia; Sub-Saharan Africa also performs stronglyalyOndia and South Asia suffer
welfare losses as a consequence of high Chinesétgwehich is most likely a result
of the close competition it has with China in conmmexport markets, especially
textiles and clothing. Overall global welfare gaioutside of China totals US$176

billion.

Lastly, it is useful to evaluate how welfare chaage New Zealand at the other
levels of Chinese growth, shown irable 7.7 Unsurprisingly the welfare gains
accrued to New Zealand rises with Chinese growtirenmteresting however is that
these welfare gains accrue faster than the raggosith. Also New Zealand’s share
of welfare gains to total global gains increasehigher levels of Chinese growth.
This is indicative of the increasing reliance omi@gtural imports at higher rates of
growth.

77 Al currency estimations in this chapter are in US 2004 dollars, the base year of the model.
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TABLE 7.6 — Change in Economic Welfare for each Region urider Chinese
High-Growth Scenario

Welfare Welfare Allocative Terms I-S % Change

(EV) (% of GDP) Efficiency of Trade Effect Real GDP
New Zealand 700 0.73 139 631 -70 0.14
China”® 1862574 111.26 375303  -192552 26413 136.7
HK & Taiwan 13920 2.97 191 15247 -1519 0.04
Australia 8760 1.37 1222 7390 148 0.19
Japan 13899 0.30 2023 15649 -3773 0.04
India -3106 -0.48 -733 -1871 -502 -0.11
USA 30436 0.26 5771 27677 -3012 0.05
Canada 4562 0.47 893 4252 -583 0.09
European Union 20881 0.16 7348 18377 -4844 0.06
SSA 11784 2.25 2207 9890 -313 0.42
Sth. & Cent. Amer 9508 0.48 439 10765 -1696 0.02
MENA 23610 1.65 297 25140 -1827 0.02
SE Asia 14716 1.87 1196 14688 -1168 0.15
South Asia -639 -0.35 169 -487 -320 0.09
ROW 27263 1.16 4368 27408 -4513 0.18
Total 2038868 4.98 400833 -17797 2421 5.65
Total (exc. China) 176294 0.45 25530 174755 -23992 0.06

SOURCE: Model simulation and author’s calculations

TABLE 7.7 — Welfare Changes to New Zealand and Australia undarious
Chinese Growth Scenarios

Slow Growth Medium High Growth Extreme
(3%) Growth (9%) Growth
(6%) (12%)
147 355 700 1352
New Zealand (0.15%) (0.37%) (0.73%) (1.40%)
' 1905 4597 8760 15488
Australia (0.30%) (0.72%) (1.37%) (2.43%)
_ 40920 95410 176294 310994
Total (exc. China) (0.10%) (0.24%) (0.45%) (0.79%)

SOURCE: Model simulation and author’s calculations. Wedfas a percentage of GDP shown in
parentheses.

’® In addition to the components reported China had extra growth components that contribute to
welfare — an endowment effect of USS567 billion, a productivity effect of USS938 billion, and a
population effect of US$148 billion
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7.2. China and New Zealand Free Trade Agreement

New Zealand and China signed a free trade agreeme2®08. As part of this
agreement the majority of bilateral tariffs betwettie two countries are to be
eliminated by 2019. The purpose of this sectioto ianalyse the effects of the tariff
removal within a GTAP framework, this will be exarad both on its own and also
incorporating Chinese economic growth as discudsethe previous sectioff

Issues to be covered include:

* What happens to bilateral trade between New ZeadaddChina?
* The impact on New Zealand’s overall trade to tlst oé the world
* Changes in New Zealand domestic prices and output

* Welfare effects resulting from the FTA

Changes in bilateral trade between New ZealandCdmida as a result of the FTA are
displayed inTable 7.8 The first two columns examine New Zealand’s eigto
and imports from China without considering growth.As expected, dairy
(US$172.4m), meat (US$91.5m), and wool (US$243.4exports increase
substantially, all of which can be attributed t® ability to better take advantage of
its comparative advantage over China in these mitsdhat were previously subject
to relatively high tariffs. More surprising is tieentribution of textiles and clothing
(TCF) with exports to China growing by US$204.8 limil from a small base.
Although this sector was subjected to higher tamtes in China prior to the FTA
guestions still remained as to the magnitude o ithcrease in exports. To examine
this further this sector was disaggregated and tberodelled, this revealed that it is
the textile component of this sector that madehefrhajority of the increase. Given
the labour intensive nature of the textile indusghrg most plausible explanation for
this unexpected growth is the relationship wittapidly expanding wool industry as
a result of the FTA. Despite this growth in TCRers it is outweighed by growth
in imports from China which amounts to US$392.8lionl and makes up over half

of all import growth; again referring to the TCFsdggregated model these imports

7 Incorporating Chinese growth involves simulating the FTA using updated data derived from the high-
growth (9%) simulation carried out in the previous section. Results therefore measure the impact of
the FTA assuming that China grows at nine percent per annum over the next decade.
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are led by wearing apparel. Almost all of the remmg growth in imports is made
up of other manufactured products. Overall theaased value in exports to China
exceeds the imports coming in from China and tmogroving the bilateral trade
balance from New Zealand’'s point of view by US$3®dlion. The last two
columns ofTable 7.8show the changes in trade between the two rediansg
accounted for Chinese growth. These results disglailar export trends to those
already discussed however the effects are magréspecially for animal products
which more than doubled. There is also further &¥S$million improvement in
New Zealand'’s bilateral trade balance with China&mwkhe FTA is simulated based
on the updated high-growth model.

TABLE 7.8 - Change in Bilateral Trade by Sector between Nealahd and China
with implementation of FTA

Without Growth With Growth
Exports to Imports from Exports to Imports from

China China China China
Dairy 173.4 0.1 386.4 0.2
Meat 91.5 0.1 169.4 0.1
Wool 243.4 0.0 544.7 0.0
Other Animal Prod. 26.3 0.0 55.7 0.0
Horticulture 16.4 0.1 40.7 0.1
Rice 0 0.0 0.0 0.0
Cereal 0 0.0 -0.0 0.0
Bev. & Tobacco 0.5 0.2 0.8 0.2
Other Food 72.1 7.6 135.6 8.7
Forestry -0.5 0.1 -34 0.0
Fisheries 0.1 0.0 0.5 0.0
Raw M&M 23.2 4.8 75.4 3.1
TCF 204.8 392.8 283.8 413.7
Wood 30.7 27.9 40.1 56.8
M&M Manu. 43.1 96.0 71.6 175.9
Other. Manu 25.8 109.2 37.9 286.4
Services -2.6 11 -8.0 4.5
Total 948.2 640.0 1831.2 949.9

SOURCE: Model simulation and author’s calculations
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Having analysed bilateral trade flows with Chifable 7.9observes changes in New
Zealand's total world trade resulting from the FWAth China. This shows that
much of the export growth with China is at the exgee of other trading partners.
Total value of meat exports actually decline by W& million and the gains to the
dairy industry are less significant at US$137 milli The outlook for wool exports
(US$500 million increase) however remains stron@hma is the major importer of
New Zealand wool. Again, against expectations, T&Xperiences strong export
growth in New Zealand driven by increased expoftsemtiles and is the second
largest contributor to increased exports in theetsmulation, however at US$294
million does not receive the same boost as othéustnies in the growth-based
simulation. New Zealand's overall trade balanceederates slightly in both

simulations as a result of the FTA.

TABLE 7.9 — Change in New Zealand’s Global Exports and Imgpoesulting from
FTA with China

Without Growth With Growth
Exports to Imports from Exports to Imports from

World World World World
Dairy 55.2 1.5 137.1 33
Meat -60.0 2.8 -137.5 6.3
Wool 218.1 0.5 499.7 1.6
Other Animal Prod. 19.8 0.8 40.2 1.3
Horticulture -0.0 2.5 -0.2 6.3
Rice -0.0 0.1 -0.0 0.1
Cereal -0.1 1.2 -0.2 2.8
Bev. & Tobacco -1.6 14 -3.6 3.0
Other Food 42.2 15.9 76.8 30.4
Forestry -4.6 0.01 -8.4 -0.0
Fisheries -0.9 0.1 -1.6 0.2
Raw M&M -3.4 1.6 8.9 4.4
TCF 230.0 187.0 293.6 254.3
Wood -4.1 23.2 -17.2 46.4
M&M Manu. 9.0 61.5 8.7 115.7
Other. Manu -26.2 92.0 -47.2 203.3
Services -95.2 54.6 -185.5 1135
Total 378.1 446.7 663.6 792.9

SOURCE: Model simulation and author’s calculations
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Table 7.10shows the expected effect on New Zealand domepsties and output
resulting from the FTA with China. With the exceptof TCF and natural resources
all prices increase and these are amplified whem&Sk growth is taken into
account. Most notable is the price rises in w@ob9%) and land (24.15%) as well
as modest price increases for other animal prodtmtswhich New Zealand
predominantly exports. On the other hand, theegrif manufactured products only
marginally increase while TCF prices actually felightly. One positive for New
Zealand is the expected rise in wages through asereinskilled and skilled labour
prices which, again, are magnified when observethéngrowth-based simulation.
Changes in domestic output are most significanthi@ wool industry with an
increase of 69.7 percent whereas dairy and textg®rience moderate increases.
Meat, given the land constraints, makes way forydand wool and subsequently

sees a moderate 3.8 percent decline in output.

TABLE 7.10— New Zealand Domestic Price and Output Changesrasult of FTA

with China
Price A Output
(percent) (percent)

Without With Without With
Land 8.30 24.15 - -
Unskilled Labour 0.74 1.47 - -
Skilled Labour 0.59 1.18 - -
Capital 0.61 1.23 - -
Natural Resources -0.87 -1.76 - -
Dairy 0.75 1.71 0.61 1.50
Meat 0.75 1.73 -1.56 -3.76
Wool 3.31 7.69 49.86 69.69
Other Animal Prod. 0.98 2.44 -0.34 -1.20
Horticulture 1.02 2.57 -0.52 -1.40
Rice 0.50 1.08 -1.53 -3.28
Cereal 1.05 2.62 1.11 1.84
Bev. & Tobacco 0.48 1.00 -0.18 -0.35
Other Food 0.53 1.08 0.55 0.93
Forestry 0.31 0.37 -0.56 -0.94
Fisheries 0.86 1.64 0.17 0.23
Raw M&M 0.26 0.59 -0.81 -1.10
TCF -0.41 -0.27 2.89 4.15
Wood 0.45 0.87 -0.57 -1.26
M&M Manu. 0.34 0.70 -0.53 -1.13
Other. Manu 0.32 0.67 -0.97 -2.20
Services 0.53 1.07 -0.04 -0.05

SOURCE: Model simulation

106



An overview of the welfare effects resulting froimetChina-New Zealand FTA
within the standard model are shownTiable 7.11below. Here New Zealand is the
only region to register meaningful welfare gainsoamting to US$182 million or
0.19 percent in the base-case model, the majofitwhoch is derived from an
improvement in the terms of trade. China’s US$18lion welfare gain is
insignificant relative to the size of its economylost other regions record marginal
welfare losses as a result of the FTA; Australiandpehe worst affected with a
US$44 million loss due largely to a worsening terofistrade, a consequence of
increased competitiveness of New Zealand expdrtgigh this amounts to less than
0.01 percent of GDP.Table 7.12once again highlights the advantage for New
Zealand signing a FTA with a fast growing Chineser®my. Welfare gains,
assuming China’s economic growth continues at pereent, increases the benefit
of the FTA to US$415 million or 0.43 percent of GB#®® New Zealand. This is
more than double that of the standard model whixtludes Chinese growth.
Combining the positive welfare gains from high Gdse economic growth from the
previous section with the gains from the FTA codeire this section, total welfare
gains amount to US$1,115 million which amounts.tt6Ipercent of GDP. China, as
a result of its growth and associated terms ofetideterioration, sees welfare decline
from the FTA with New Zealand, although this isigmficant relative to the size of
its economy. Welfare losses in Australia resgltirom the NZ-China FTA are

magnified with the inclusion of Chinese-based growt

TABLE 7.11— Welfare Effects resulting from NZ-China FTA untther Base-Case

Scenari§’
Welfare Welfare Allocative Terms of I-S
(EV) (% of GDP) Efficiency Trade Effect
New Zealand 181.5 0.19% 33.7 150.7 -2.9
China 18.0 0.00% 29.1 -5.0 -6.1
Australia -43.5 -0.01% -1.6 -40.4 -1.6
World 9.4 0.00% 9.6 -0.3 0.0

SOURCE: Model simulation and author’s calculations

% Welfare effects on other countries shown in appendix table A3.8
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TABLE 7.12— Welfare Effects resulting from NZ-China FTA untter Chinese
High-Growth Scenario

Welfare Welfare Allocative Terms of I-S

(EV) (% of GDP) Efficiency Trade Effect
New Zealand 415.1 0.43% 57.6 359.8 -2.3
China -31.7 -0.00% 75.8 -100.9 -6.6
Australia -84.7 -0.01% -0.2 -81.7 -2.8
World 28.1 0.00% 29.6 -1.5 0.0

SOURCE: Model simulation and author’s calculations

7.3. China and Australia FTA — the effect on New Zaand

Trade talks between Australia and China comment@&05 and to date there have
been fifteen rounds of negotiations, the last agiadin July 2010 (DFAT Australia,
2011). A successful signing of a FTA between thegenations is expected to have
an impact on New Zealand given the similar traduadgterns to that of Australia.
This section analyses, within the high-growth modeiw the signing of a China-
Australia FTA affects the gains established to Nésaland under its FTA with
China®" For this analysis it is assumed that the tagffuctions between Australia
and China are the same as that signed between Malarnd and China and will be
fully implemented by 2020, also it is assumed tBhina will grow at nine percent
per year and thus the simulation is based on thiated data derived frosection
7.1

Much of New Zealand’s export gains came from the@hand textiles industries as
discussed in the previous section, however if Adlistrsigns the FTA with China
much of these gains are erodetiable 7.13quantify these changes in total exports
and imports with both New Zealand and Australiane@jup for FTAs with China.
While wool exports still rise by US$33.3 million Mew Zealand this is substantially
less than the $499.7 million when they are alon¢henFTA with China, this is due
to the increased competitiveness of Australia,vibdd’s largest wool producer and
exporter. For Australia, wool exports to Chinargases by $US2.61 billion which
translates to a $US2.27 billion growth in total Waexports, this makes the

Australian wool industry the biggest winner upog timplementation of a FTA with

® Base case results can be found in the appendix.
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China® Consequently, the increased competitiveness aftrAlisn wool lowers
wool exports (and output) in New Zealand, the upsbkothat dairy, meat, and
horticultural exports (and output) all increase.ustalia, on the other hand, sees
decreased exports in other agricultural produats,atso performs strongly in raw
minerals and textiles. For China, as expectedpmrxgains again predominantly
come from the TCF sector. The value of Chineseomspfrom New Zealand drop
across the board with the inclusion of Australia anFTA, most notably in
agricultural sectors. Overall, both exports angonts are lowered in New Zealand
with the inclusion of an Australia-China FTA witlxport gains falling by 23.7
percent and imports by 21.9 percent, regardleds dret still up overall.

The Australia-China FTA has a depressing effecthenprices in most sectors of the
New Zealand economy with only two exceptions, redtuesources and fisheries.
Wool prices would drop the most, from a 7.79 peréearease with the NZ-China
FTA to a 1.55% increase with the inclusion of Aab&-China FTA. Almost half of

expected rises in both unskilled and skilled labaages under a New Zealand-
China FTA are eroded in this simulation. Land gsiovhich saw a large 24.15
percent increase as a result of the NZ-China FTikdsiced to 7.45 percent with the
addition of Australia. New Zealand production actk sector follows a similar trend
to that of exports, specifically output of wool tees while rising in other

agricultural sectors.

Welfare effects of Chinas’ implementation of FTAghwNew Zealand and Australia,
under high-growth scenario, are shown aboveTable 7.14 In this scenario
Australia gains the most with a welfare improvemehntS$1.91 billion amounting
to 0.30 percent of GDP, largely comprised of teahgsade gains. Welfare gains for
New Zealand amount to US$219 million (0.23%) whishapproximately half of
what was achieved under only the NZ-China FTA sgend-or China, welfare gains
of US$313 million (0.02%) are a reversal from tmeai losses made in the NZ-

China FTA scenario. The rest of the world suffenall loss as a result of these

¥ These values are the differences between the change in wool exports resulting from the already
implemented FTA between NZ and China simulated in the previous section, and the inclusion of an
Australia-China FTA into the simulation as described in this section. For example, Australia lost $0.15
billion in total wool exports under NZ-China FTA but gains $2.12 billion with Australia’s inclusion, a
net gain of $2.27 billion.
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TABLE 7.13— Change New Zealand and Australia’s Global Exaord Import
Changes with Australia’s inclusion of FTA with Chin

New Zealand Australia
Exports Imports Exports Imports
(USS millions)  (USS millions) | (USS millions)  (USS millions)

Dairy 244.7 1.1 -21.9 9.4
Meat 6.0 1.3 -238.4 19.1
Wool 33.3 0.1 21235 8.3
Other Animal Prod. 55.5 0.6 73.0 4.4
Horticulture 253 3.0 -24.1 22.0
Rice -0.0 0.2 -4.5 2.0
Cereal -0.0 0.6 -324.7 0.5
Bev. & Tobacco -0.9 1.8 -14.0 7.2
Other Food 96.3 24.2 -77.9 89.2
Forestry -4.4 -0.0 -04 0.2
Fisheries -2.1 0.4 4.3 0.8
Raw M&M 16.1 3.6 956.9 239.9
TCF 190.1 229.9 969.9 1867.7
Wood -15.3 35.5 42.2 225.6
M&M Manu. 11.3 97.4 344.8 648.6
Other. Manu -36.1 151.3 221.7 1103.2
Services -113.5 68.3 -453.7 322.2
Total 506.2 619.2 3576.7 4570.2

SOURCE: Model simulation

TABLE 7.14— Welfare Effects resulting from a CER-China FTAenmthe Chinese
High-Growth Scenario

Welfare Welfare Allocative Terms of I-S
(EV) (% of GDP) Efficiency Trade Effect
New Zealand 218.8 0.23% 42.6 177.2 -1.1
China 312.6 0.02% 794.6 -292.0 -190.0
Australia 1907.2 0.30% 445.0 1365.4 96.8
Total 820.9 0.00% 824.8 -3.8 -0.2

SOURCE: Model simulation and author’s calculations

FTAs due to deteriorating terms of trade, with Japar0§illion) and the EU

($468 million) seeing the largest decreases. Glale#fare increases in this model
by US$821 million, attributed entirely to improvatlocation of resources resulting
from the removal of distortionary tariffs by therek countries, this gain is

significantly larger with the inclusion of the FT#etween Australia and China.
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TABLE 7.15— Welfare Effects of China signing FTA with onlysthalia

Welfare Welfare Allocative Terms of I-S
(EV) (% of GDP) Efficiency Trade Effect

New Zealand -94.9 -0.10% -8.3 -87.6 0.9
China 204.0 0.01% 672.1 -286.8 -181.3
Australia 2012.9 0.32% 447.7 1463.9 101.2

Total 725.3 0.00% 729.4 -3.8 -0.2

SOURCE: Model simulation and author’s calculations

For comparative purposeBable 7.15below shows the effects on welfare when
considering only a FTA between Australia and Chinghis confirms the adverse
effect to New Zealand from the carrying out of tRiBA. Out of the four possible
scenarios for New Zealand a FTA between Austratid @hina is the worst (-$95
million), followed by no FTA with China by eitheroantry ($0), then FTAs with
China signed by both nations ($219 million), andalfiy the best scenario is an
exclusive FTA with China ($415 million).

7.4. Indian Economic Growth

Given the impact that Chinese growth has had onwbdd economy it was
considered worthwhile to examine India, anothegdaemerging economy with
which New Zealand is currently negotiating a fremdé agreement. Simulations
were done based on slow (3%), medium (6%), and (8gb) growth rates over the
next ten years and the welfare effects are showsdiected countries ihable 7.16
While welfare does improve in New Zealand thesengare substantially smaller
than the positive effects realised from the Chinesenomic growth scenarios. For
example, in the high-growth scenario welfare gaamsount to US$28.1 million
(0.029 percent of GDP), most of which is derivaemhiran I-S pricing effect. Outside
of India, MENA, a major oil exporting region, ar&gpected to see the greatest
welfare gains from Indian growth. Conversely,stthe South-east Asian regions,
especially China, that suffer small welfare lossethese Indian growth simulations.
Overall, global welfare, excluding India, increasgss almost US$40 billion. The
final column inTable 7.16shows the welfare effects from simulating highvgioin

both China and India. This specifies that globar®mic welfare improves by
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US$2.82 trillion of which 66 percent goes to Chidé, percent to India, and the
remaining eight percent to the rest of the world.

With respect to the effects on production and trimdBlew Zealand resulting from
high Indian economic growth, as summarised able 7.17 the wool industry sees
the largest gains with output rising by 8.3 percamd export receipts increasing by
25.4 percent, stimulated by a five-fold surge ip@xs to India. Production and
exports are also up for forestry and raw minerats metals. However New Zealand
exports of dairy and meat are both down which mmpmatic of India’s relative
strength in these industries. Overall, both expeceipts and import payments are
slightly lower and thus there is a minimal effect New Zealand’s trade balance.

Prices generally remain relatively stable.

TABLE 7.16— Welfare Changes to Selected Regions under Iridiigin-Growth

Simulation
Slow Growth  Medium Growth High Growth High Growth
India India India India and China
6.0 12.5 28.1 739.5
New Zealand (0.01) (0.01) (0.03) (0.77)
China -389.8 -947.1 -1961.0 1854945.5
(-0.02) (-0.06) (-0.12) (110.8)
Australia 748.7 1777.3 3289.0 12327.5
(0.12) (0.28) (0.52) (1.93)
India 191026.4 436626.9 747735.3 733326.9
(29.8) (68.1) (116.6) (114.4)
3452.9 8370.8 15597.5 41829.6
MENA (0.24) (0.59) (1.09) (2.93)
Total (exc. India) 9267.3 21557.3 39672.4 233152.8°
' (0.02) (0.05) (0.10) (0.58)

SOURCE: Model simulation and author’s calculations. Wedfars a percentage of GDP shown in
parenthese$.Excludes both India and China.

Lastly, a simulation of a potential NZ-India FTA svearried out on the basis that all
bilateral tariffs would be eliminated by 2020. Tinain implication for New Zealand
is that exports to India would more than doubleyéeer much of these gains fall
outside the agricultural sector with wool the omlyception. Imports from India

would increase by a comparatively small 23 perceostly consisting of textiles and
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clothing. The overall effect of the New Zealancbmamy, while small, is that
welfare gains worth approximately US$100 millioe achieved, as shown Trable
7.18 Of concern for India is that very minor welfai@sses are expected and

consequently may hinder the possibility of a corhpresive FTA.

TABLE 7.17- Sectoral Effects to New Zealand from High Growthndia

A Exports A Imports A Price A Output
(percent) (percent) (percent) (percent)
Dairy -0.57 -1.85 -0.26 -0.23
Meat -3.06 -2.26 -0.29 -1.78
Wool 25.43 -4.09 0.12 8.30
Other Animal Prod. 0.52 -1.78 -0.31 -1.08
Horticulture 0.73 -0.31 -0.26 0.58
Rice -1.02 -0.19 -0.26 0.23
Cereal 1.61 -0.89 -0.28 -0.10
Bev. & Tobacco 0.00 -0.36 -0.22 0.06
Other Food -0.38 -0.47 -0.20 -0.02
Forestry 16.79 1.40 1.68 3.98
Fisheries 0.69 -0.07 -0.06 0.11
Raw Min. & Metals 13.67 0.70 1.94 6.46
TCF Products -5.77 -0.29 -0.41 -3.09
Wood Products -1.02 -0.25 -0.04 -0.33
Min. & Metal Manu. -0.81 0.00 0.30 -0.32
Other Manufactures -2.40 -0.22 -0.17 -0.95
Services -0.45 -0.01 -0.32 0.00
Total -0.13 -0.11

SOURCE: Model simulation

TABLE 7.18— Welfare Changes to New Zealand and India reguftiom FTA

Welfare Welfare Allocative Terms of I-S
(EV) (% of GDP) Efficiency Trade Effect
New Zealand 103.0 0.11 15.142 89.791 -1.931
India -28.9 -0.00 -7.25 -20.519 -1.175
World -26.111 -0.00 -25.997 -0.117 0.003

SOURCE: Model simulation
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7.5. Industry Summary

The main purpose of this research was to examiaeinipact to New Zealand’s
major agricultural sectors resulting from free #aglith China in combination with
its economic growti® This section thus summarises the results foddigy, meat,

wool, and forest industries in New Zealand.

7.5.1. New Zealand Dairy Indusffy

Consumption of dairy products in China under thiGECmodel is expected to
increase more in response to high economic growsh the next ten years than any
other food group at 125 percent (or 8.5% p.a.)is Tésult complements the several
empirical studies that established that dairy wasrayst the most responsive food
groups to income. Although production in Chinaxpected to rise to meet much of
this added demand there is nonetheless an increaatiadce of imported dairy
products. With New Zealand being a major dairydpier and exporter it is
expected to supply 35 percent of China’s additiomgdort requirements and in the
process more than double exports to China oveydans. Total export receipts are
lifted by 2.3 percent and dairy production is liftby 1.5 percent with prices up
slightly by 0.2 percent. This translates to a fiefcent income growth for the

industry®

These gains are complemented by the implementatitre FTA between China and
New Zealand with exports to China increasing byudhker 91 percent and total
export receipts by 4.0 percent in 2020. Dairy paithn expands by a further 1.5
percent with prices up by 1.7 percent and thud tataome for the dairy industry
increases by 3.2 percent with the FTA. In totainbining China’s high economic
growth with the FTA sees the New Zealand dairy stdubetter off by 5.2 percent in
2020 amounting to $US410 million.

¥ Growth in both China and India is evaluated at nine percent per annum to 2020 in this section unless
otherwise stated.

® please refer to Appendix Six, Table A6.1 for data.

® Income growth refers to the product of output growth and price change.
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Despite declining exports to China, the New Zealdandy industry, like most other
industries, actually gain from the introductionAufstralia into a FTA with China as
exports to the rest of the world increase. Anease in production is slightly offset
by a decline in prices and in total the Australiair@ FTA adds an additional 1.8
percentage points or $US144 million to the industRinally, the impact stemming
from Indian growth and a NZ-India FTA are both mual due to India’s ability to

meet its own rising dairy demands.

7.5.2. New Zealand Meat Indusify

As expected, growth in meat consumption in Chinso gberforms strongly in

response to high economic growth as Chinese corrsuom for more diverse and
high-protein diets with larger incomes. Consumptid meat is expected to be 112
percent higher in 2020 (or 7.8% p.a.) which ultielhaincreases China’s imports of
meat by over US$1 billion. New Zealand meat expdd China doubles and
contributes approximately seven percent of its immgoowth; however this is more
than offset by reduced exports to the rest of tleeldvwith total exports receipts

down 6.8 percent. Consequently domestic outpmext falls by 4.8 percent with a
slight 0.2 percent increase in price. This sunpgly mediocre performance is
largely due to demands being put on the fixed fandvool production (as discussed

in the next section).

The trend is similar upon the implementation of t#&-China FTA. Once again
exports of meat to China more than doubles whictegated by lower exports to the
rest of the world and thus overall exports falls4§ percent. One positive is that
prices for New Zealand meat producers increase .Byp&rcent although output
declines by 3.8 percent; amounting to a 2.1 perdemp in overall revenue. The
meat industry fares better with the inclusion of fhotential Australia-China FTA
into the model recouping much of the losses froemNlew Zealand FTA with China.
This turnaround again is attributable to wool asriodel predicts that New Zealand
will lose much of its advantage in wool productmith Australia signing an FTA
with China. Incorporating Indian growth and FTAdrthe model follows the same

theme as China but on a smaller scale.

% please refer to Appendix Six, Table A6.2 for data
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7.5.3. New Zealand Wool Indusffy

The New Zealand and Australian wool industriessti@wvn to be extremely sensitive
to the economic activities of China. There are t@asons for this; the first being
that Australia and New Zealand make up for oveetyipercent of Chinese imports,
and the other is that China imports make up apprately half of all of the formers’
exports®® Demand for wool in China increases by 106 per¢@f% p.a.) over ten
years of high economic growth, much of which ha®éoimported. Consequently
New Zealand’s exports to China increases more thiae-fold with global exports
also increasing by 146 percent. Inevitably, domestitput expands significantly
along with a 2.8 percent rise in prices which adgsto a 51 percent increase in
revenue for the industry. The success and incdgaisditability of the wool industry
resulting from Chinese growth draws resources, hart@nd, away from other

agricultural industries such as meat and d3iry.

Further major gains are expected under the FTA Wthna with exports there
almost trebling on top of the gains from Chinesewgh and total exports are lifted
by an additional 138 percent, much of which ishatéxpense of the Australian wool
industry. With prices increasing by 7.7 percend aatput by 70 percent the FTA
revenue to the wool sector is boosted by 83 percditis burst in the growth of
exports to China is largely attributed to the fdnat wool was the highest protected
sector with a 38 percent tariff, however it mustnmted that the potential of these
gains are limited by the tariff-rate quotas (TR@)place for woof® The combined
effect of China’s growth plus an FTA would seewaltve-fold increase in exports to
China, with total exports rising five-fold, totaltput by 156 percent, and prices by
10.7 percent.

¥ Please refer to Appendix Six, Table A6.3 for data
® Derived from GTAP base data.

¥ A drawback of the GTAP model is that (sheep) meat and wool compete for resources despite the
close relationship (McDougall, 2008)

% Unfortunately TRQs cannot be directly modelled within the standard GTAP. A further line of
research on the NZ-China FTA would be to modify the GTAP tablo files to include TRQ into the
model. A GEMPACK licence is required and instructions by Ken Pearson (2005) accessible via the
internet at www.monash.ed.au/policy/gptragrgt.htm.
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These phenomenal gains that are realised undé&tzHehina FTA are all but eroded
with the inclusion of Australia on a level playifigld. The 192 percent increase in
wool exports to China from the NZ-China FTA sceaafrinks to just 7.6 percent,
amounting to a reduction of over $US500 milliontdatal export receipts. This also
filters through as lower output and prices and theducing industry earnings.
However the large benefits to the wool industryrfrbigh growth in China remain
unscathed. The impacts of the India-based sinmnathave much the same effect as

China but from a much smaller base.

7.5.4. New Zealand Forest Industry

China sees strong demand for forestry productespanse in high economic growth
with consumption expected to increase by 127 peesr the ten years (8.5% p.a.).
As a result import demand for forestry productsexpected to rise by over 400

percent transpiring to lift New Zealand forestrypexs to China by 506 percent and
increasing total export receipts by 62 percent.thVdutput up by 12.4 percent and
prices raised by 7.5 percent this results in a p@r@ent increase in industry revenue
in New Zealand. The effect of high Indian growtdshmuch the same effect on New
Zealand forestry although due to India’s economingpesmaller than China the

benefits are on a smaller scale.

While economic growth in both China and India igély advantageous to the New
Zealand forestry sector, the effects of the FTAhw@thina is minor in comparison.
This is because of China having to extend any peatfal treatment of many forestry
products to all WTO member as a condition of ensyd products exempted from
this condition were already subjected to low tariffThe result of an FTA with India

reveals the possibility of minor gains to the sexto

%! please refer to Appendix Six, Table A6.4 for data
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Chapter Eight
CONCLUSION

The main contribution of this research has beeguantify the effects of China’s
growth on New Zealand within a computable genecplildrium framework. In
general, the GTAP results of this thesis are ie hvith other studies discussed in
Chapter 6.4, namely that South Asia is negativéfgceed from China’'s growth
while the rest of the world benefits to varying tesgs. However previous studies
have not modelled New Zealand on its own and hastad aggregated them with
Australia or the rest of the world. This researettifies this and finds that the New
Zealand economy benefits from China’s growth, estigcits agricultural sector.
Research was then extended to incorporate New z@al&TA with China and the
extra gains resulting from China’s growth. Finallpdia’s recent high growth
performance and current trade negotiations with Nm&land was also modelled,
both of which prove to also be beneficial to Nevaldad albeit on a smaller scale.

Since China initiated widespread economic reforromf1978 she has experienced
rapid and unprecedented economic growth averagiwey aine percent. As a
consequence of strong growth her consumption pattes changed significantly.
Although the expenditure share on food has declitestes have gradually shifted
away from traditional and towards a Western typet.di Consumption of beef,
mutton, dairy products, apples, and kiwifruit in0OZOwere at least three times that of
1990, all of which are key exports for New Zealarfékoducers in China that have
until recently adapted well to the changing dontestinsumption patterns are now
facing stiffer competition from imports. Given tiidew Zealand is a land-abundant
country with a comparative advantage in agricultymaduction, a question was
posed as to what impact Chinese economic growthrade relations would have on

New Zealand economy, especially in the agricultaegitor.

It is useful to look at past trends in bilaterade with China to evaluate how recent
growth has impacted trade relations between then@tions as this provides clues as
to what may happen in the future. From virtuallytrade in 1972, trade with China
is now worth NZ$11.6 billion making them New Zeal&nsecond largest trading
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partner in 2010. Major merchandise exports inchwdel, sheep meat, forestry, and
dairy products. Some smaller agricultural expodrkets have also seen strong
growth from a low base; these include kiwifruitywj and beef. Imports from China

mainly consist of labour-intensive manufacturepeeglly clothing.

With strong growth in China expected to continu¢hi@ medium term a GTAP CGE
model was used in this research to evaluate thaagtgm New Zealand to 2020. A
common attempt within other GTAP models on growtipacts is to project the
world economy forward to the target year and theplément any shocks based on
this updated global economy. A problem with ttppr@ach is the heavy reliance on
long term projections on a world economy which tate many unpredictable turns,
as highlighted by the recent global recession.telt this research has taken an
incremental approach which may be interpreted asatiditional impact stemming
from Chinese growth over and above the effect ah&r developments over the next

ten years.

Addressing each of the research questions of lieisig in turn, the first asked how
agricultural consumption in China would likely evel with sustained economic
growth. Results suggest that China’s consumptfaal @agricultural products would
increase, with dairy and forest products most &éfic Following on from this, the
second questioned how reliant would China be oromspgo meet increased demand
for agricultural products. It is clear that impordf all agricultural sectors rise

significantly relative to output growth.

With reference to the third research question qagryhat impact China’s growth
will have on key agricultural exports in New Zealamesults suggest that New
Zealand’s dairy, wool, other animal products, ftmgsand coal are the industries
that have the most to gain from Chinese growth. ti@nflip side all manufacturing
aggregations suffer as a result of Chinese growftverall, economic welfare
improves in New Zealand by 0.73 per cent in 2020 r(eeasured in E.V. terms)
assuming that China continues to grow at nine perper annum, largely due to

better terms of trade.

Another important development has been the regest ttade agreement between

New Zealand and China which was also modelled GIif AP under two scenarios —
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one using the original GTAP data and the otherrpoating the effects of Chinese
growth. An FTA with China provides a one-off inase in welfare of 0.19 percent
for NZ, however this welfare measure more than temulto 0.43 percent when
accounting for China’s growth at an expected rdteioe percent, this provides a
positive response to the fourth research questi¥viool is the big winner with
increased prices by 3.3 (7.7) percent and outpub®y70) percent and there are
more moderate gains to dairy, cereals, and textilBespite some fears, there is a
positive impact on both unskilled and skilled labouChina does not appear to
benefit directly from an FTA with NZ. This is natrprising given that New Zealand
Is very small relative to the Chinese economy aaui iinimal protection prior to the
FTA. An important conclusion for New Zealand istttChina’s economic growth
extends the advantages gained from a FTA with thelowever if Australia, a close
competitor in many of New Zealand’s export markatsp sign a FTA with China,
some of these gains will be eroded. In total,abmbined impact of high economic
growth in China and the free trade agreement vignt lifts economic welfare of
New Zealand by 1.16 percent by 2020 holding groawttd policy in other countries
constant. It must be recognised nonetheless tteatgtobal economy is a very
dynamic system and as such any results obtainedwiktibe affected by changes of

other economic events, especially involving Newlded or China.

TABLE 8.1 - Simulated Welfare Effects on New Zealand undeows Scenarios
measured in E.V. (US$ m.)

Chinese Growth Base (no FTA) NZ-China FTA ANZ-China FTA
Base - 181 80
3% 147 243 114
6% 355 319 159
9% 700 415 219
12% 1352 521 296

SOURCE: Model simulation

The possibility that Chinese growth may deviatarfrthe high growth scenario of
nine percent was considered throughout the researdra summary of the welfare
effects on New Zealand are summarisedable 8.1 Welfare gains to New Zealand

prove to be relatively sensitive to economic grovith China and moderately

120



sensitive to bilateral trade arrangements. Théafps that larger China’s economic
growth leads to more than proportional gains to Mealand and the positive effects

of the FTA agreement signed with them.

The main policy implication for New Zealand is thehile a multilateral solution to
free trade remains elusive, bilateral trade agre¢snerovide a viable alternative in
the meantime. In modelling FTAs with China andind is New Zealand that
receives the greatest welfare gains in both peagentand absolute terms.
Conversely, being left out the regional trade agyets can have adverse effects, as
evidenced by the Australia-China FTA model. TherefNew Zealand’s recent
signing of a FTA with China was a sensible decisaod current negotiations with
other countries, especially India, is highly recoemaled.

Possible future extensions of this research coeldobdisaggregate sectors beyond
the capabilities of the standard GTAP model in orite evaluate the effects of
China’s growth on New Zealand agricultural industrigh more detail. Secondly,
given the importance of wool to free trade with 1@hin this research and being
subject to tariff-rate quotas (TRQ), one may wishiricorporate TRQs and other
non-tariff barriers into the model. Finally, inrmes of objectives of this thesis and
the research questions statedSection 1.1answers have been provided based on

established economic theory using a state-of-thestimation package.
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Appendix One
SELECTED GTAP NOTATION

GTAP Base Data Flows

GOVEXP
MTAX
NETINV
PRIVEXP
SAVE
TAXES
VDEP
VDFA
VDFM
VDGA
VDGM
VDPA
VDPM
VIFA
VIFM
VIGA
VIGM
VIMS
VIPA
VIPM
VIWS
VKB
VOA (endow)
VST
VXMD
VXWD
XTAX

Government expenditure

Import tax revenue (or subsidy)

Net Investment

Private household expenditure

Savings

Domestic tax revenue (or subsidy)

Value of depreciation (of capital stock)

Value of firms domestic purchases at agenitsesr

Value of firms domestic purchases at markatgs

Value of government domestic purchases at &sganices

Value of government domestic purchases at etgrkices

Value of private household domestic purchagesgents prices

Value of private household domestic purchagesarket prices

Value of firms imports at agents prices
Value of firms imports at market prices
Value of government imports at agents prices
Value of government imports at market prices
Value of imports at market prices by source
Value of private household imports at agenisgs
Value of private household imports at marketgs
Value of imports at world prices by source
Value of start of period capital stock

Output at agents prices of endowmeaitso(EVOA)
Value of exported international trade transgiooh
Value of exports at market prices by destioati
Value of exports at world prices by destinatio

Export tax revenue (or subsidy)
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Variables Analysed

ALLOC
DQDS
DQO
DQXS
DTBALI
DTOT
ENDW
IS

pm
POP
pw
qgdp
go
TECH
TOT
viwcif
viwcom
viwreg
Viws
vxwcom
vxwd
vxwfob
vxwreg
WELFARE

yev

Change in value of allocative efficiency (figgle component)
Domestic sales (change)

Domestic output (change)

Bilateral exports by destination and commodiityange)
Trade balance (change)

Bilateral exports by destination (change)

Change in endowments (welfare component)
Investment-savings effect (welfare component)

Domestic price by commodity (percentage change)
Change in population (welfare component)

World price index (percentage change)

Real GDP (percentage change)

Quantity of domestic output (percentage change)

Change in technology (welfare component)

Change in value of terms of trade (welfare congnt)

Value of regional imports by commodity (perdage change)
Value of world imports by commodity (percagé change)
Value of regional imports by destinationrgentage change)
Value of imports by source and commodity(patage change)
Value of world exports by commodity (percegeg change)
Value of exports by destination and commog@grcentage change)
Value of regional exports by commodity (pamtage change)
Value of regional exports by destinationr¢eatage change)
Value of regional welfare change measure8Y terms

Regional income measured in EV terms (percentagnge)
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Appendix Two
GTAP AGGREGATIONS

TABLE A2.1 —Regional Aggregations

Notation Aggregated Region Countries

NZL New Zealand New Zealand

CHI China China

AUS Australia Australia

JAP Japan Japan

HKT Hong Kong and Taiwan Hong Kong
Taiwan

SEA Southeast Asia Cambodia, Indonesia, Laos,
Malaysia, Myanmar, Philippines,
Singapore, Thailand, Vietnam,
Southeast Asia n.e.c.

IND India India

RSA Rest of South Asia Bangladesh, Pakistan, Sri Lanka,
South Asia n.e.c.

CAN Canada Canada

USA United States of America United States of America

SCA South and Central America Argentina, Bolivia, Blazi
Chile, Columbia, Costa Rica,
Ecuador, Guatemala, Mexico,
Nicaragua, Panama, Paraguay,
Peru, Uruguay, Venezuela,
Central America n.e.c.
South America n.e.c.

EU-27 European Union Austria, Belgium, Bulgaria,

Cyprus, Czech Republic, Denmark,
Estonia, Finland, France,
Germany, Greece, Hungary,
Ireland, Italy, Latvia,

Lithuania, Luxemburg, Malta,
Netherlands, Poland, Portugal,
Romania, Slovakia, Slovenia,
Spain, Sweden, United Kingdom,
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MENA Middle East & North Africa Armenia, Azerbaijan, Egypt,
Georgia, Iran, Morocco,
Tunisia, Turkey,
Western Asia n.e.c.,
North Africa n.e.c.

SSA Sub-Saharan Africa Botswana, Ethiopia, Madagascar,
Malawi, Mauritius, Mozambique,
Nigeria, Senegal, South Africa,
Tanzania, Uganda, Zambia,
Zimbabwe,
Western Africa n.e.c.,
Central Africa,
South Central Africa,
Eastern Africa n.e.c.,
Southern Africa n.e.c.

ROW Rest of World Albania, Belarus, Caribbean,
Croatia, Kazakhstan, Kyrgyzstan,
Korea, Norway, Russian Federation,
Switzerland, Ukraine,

Oceania n.e.c.,

East Asia n.e.c.,

North America n.e.c.,
EFTAn.e.c,

Eastern Europe n.e.c.,
Europe n.e.c.,

Soviet Union (former) n.e.c.

TABLE A2.2 —Sectoral Aggregations

Notation Aggregated Sector Commodities

dairy Dairy Raw milk
Dairy products

meat Meat products Cattle, sheep, goat, horse meat
Meat products n.e.c.

wool Wool Wool, silk-worm cocoons

o.ani Other animal products Cattle, sheep, goats, hdglise3
Animal products n.e.c.

hort Fruit, vegetables, and nuts Vegetables, fruit, nuts

rice Rice Paddy rice
Processed rice

cereal Wheat and grains Wheat
Cereal grains n.e.c.
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bevtob

Beverages and tobacco

Beverages and tobacco

o.food

Other foods n.e.c.

Oil seeds
Sugar cane, sugar beet
Sugar
Plant-based fibres
Crops n.e.c.
Vegetable oils and fat
Food products n.e.c.

forest

Forestry products

Forestry

fish

Fish and seafood

Fishing

mmr

Minerals and metals

Coal
Qil
Gas
Minerals n.e.c.
Ferrous Metals
Metal n.e.c.

tcf

Textiles, clothing, and footwear

Textiles
Wearing apparel
Leather products

wood

Wood and paper products

Wood products
Paper products, publishing

mmp

Mineral and metal products

Petroleum, coal products
Chemical, rubber, plastic products
Mineral products n.e.c.

Metal products

O0.man

Other manufactures

Electronic Equipment
Motor vehicles and parts
Transport equipment n.e.c.
Machinery and Equipment n.e.c.
Manufactures n.e.c.

service

All services

Electricity, gas, and water distrilouti(3)
Construction (1)
Trade (1)
Transport (3)
Communication (1)
Financial and business services (3)
Public Administration (1)
Dwellings (1)
Other Services (1)
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Appendix Three
SELECTED GTAP DATA

List of Tables

Table A3.1

Table A3.2

Table A3.3

Table A3.4

Table A3.5

Table A3.6

Table A3.7

Table A3.8

Table A3.9

Changes in Production and Trade Volumme£hina under

various growth scenarios

China’s Self-Sufficiency by Commoditydan various growth
scenarios

Allocation of China’s Additional Imporisom Each Region
under the high-growth scenario

Share of China’s Additional Imports frétach Region under
the high-growth scenario

Percentage Change in Value of Exposdsltiag from high
China Growth

Percentage Change in Value of Imposslteg from high
China Growth

Change in Domestic Output resulting flmgh China Growth

Welfare Effects resulting from NZ-ChiR&A under the
Chinese High-Growth Scenario

Welfare Effects resulting from CER-ChFBA under the
Chinese High-Growth Scenario
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TABLE A3.1- Changes in Production and Trade Volumes in Chim@er various growth scenarios

DQO China Output

DQXS China Exports

DQXS China Imports

Dairy
Meat
Wool

O. Animal
Hort

Rice
Cereal
Bev & Tob
O. Food
Forestry
Fisheries
MMR
TCF
Wood
MMP

0. Manu
Services

3%

6%

9%

12%

3%

6%

9%

12%

3%

6%

9%

12%

1167
5345
1037
27331
28044
10445
4775
13296
25269
12303
8903
63174
96802
52244
313263
405066
605274

2675
11980
2345
60246
60232
21869
10657
29326
55032
27454
19356
142435
220642
121111
735950
978581

4679 7509

20319 31290
4061 6608

99703 147118
98684 145190
35023 50204
17876 27054
48827 72137
90286 133910
45319 65832
31263 44928
238157 356041
389581 635721
212571 333622

1314219 2119560
1813057 3062798

1400715 2417082 3679226

-8
-60
-18
-200
-369
19
-77
143
217
-26
-322
-2071
33792
7530
28072

-13
-110
-29
-367
-634
39
-139
317
300
-67
-590
-4655
75130
16383
62430

-12
-155
-38
-519
-849
49
-193
536
38
-100
-817
-7622
131446
27151
107106

3
-26
-43
-599
-911
71
-212
851
50
-118
-961
-10114
216691
39784
168628

142899 344934 652048 1151040

14238

34186

64134

114047

180
254
369
709
367
54
569
100
4531
1232
135
27882
3844
2196
25184
56705
10927

410
574
858
1646
831
115
1301
206
10229
3790
347
70556
7668
4772
54775
118672
22647

688
985
1562
2917
1435
192
2260
317
17694
9139
723
139361
11036
7707
88728
179510
34039

943
1405
2519
4502
2113

274
3351

418

27087
19557
1335
248973
12998
11169
126692
228294
43237

SOURCE: GTAP simulation; values based on constant baseprazes and exclude any subsequent price effects.
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TABLE A3.2— China’s Self-Sufficiency by Commodity under uaigrowth scenarios

SUFFICIENCY BASE 3% 6% 9% 12%
Dairy 0.894 0.884 0.877 0.875 0.882
Meat 1.029 1.008 0.993 0.982 0.979
Wool 0.794 0.767 0.746 0.727 0.717
O. Animal 0.997 0.991 0.986 0.983 0.980
Hort 1.012 1.004 0.999 0.995 0.993
Rice 1.003 1.001 1.000 0.999 0.998
Cereal 0.943 0.930 0.921 0.913 0.910
Bev & Tob 1.004 1.002 1.001 1.000 1.000
O. Food 0.964 0.935 0.910 0.887 0.869
Forestry 0.934 0.928 0.915 0.896 0.871
Fisheries 1.022 1.009 1.001 0.995 0.993
MMR 0.800 0.765 0.730 0.691 0.649
TCF 1.446 1.433 1.420 1.416 1.429
Wood 1.066 1.070 1.070 1.068 1.065
MMP 0.955 0.958 0.961 0.966 0.972
0. Manu 1.056 1.091 1.129 1.180 1.253
Services 1.000 0.999 1.000 1.002 1.007

SOURCE: GTAP simulation
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TABLE A3.3- Allocation of China’s Additional Imports from HaRegion under the high-growth scenario

DQXs NZL HKT AUS JPN IND USA CAN EU_27 SSA SC_AMER MENA SE_ASIA STH_ASIA ROW Total
Dairy 242.7 1.9 47.9 1.8 1.7 84.3 7.7 248.6 13 4.8 9.5 111 0.4 23.9 687.7
Meat 78.1 12.2 94.0 1.1 0.2 270.1 86.4 181.6 4.2 222.4 6.6 11.5 0.1 16.3 984.9
Wool 209.9 11 1019.8 0.9 5.3 25.8 7.3 160.6 3.0 34,5 13.5 0.2 4.9 75.1 1561.7
O. Animal  195.2 69.4 434.7 34.6 2.0 996.5 196.4 750.1 17.9 27.7 104 83.5 0.3 98.0 2916.6
Hort 35.5 8.0 18.2 4.3 15.9 180.3 16.7 32.7 19.4 78.0 49.8 871.7 2.0 102.7 1435.2
Rice 0.0 0.2 0.0 0.4 1.8 0.1 0.0 0.7 0.5 0.7 0.6 185.1 0.8 1.3 192.3
Cereal 0.0 0.0 494.1 0.0 2.2 887.8 814.5 39.9 3.5 1.0 6.5 0.8 0.0 9.3 2259.7
Bev & Tob 0.7 45.7 5.2 7.6 0.4 24.7 3.6 170.0 3.0 18.5 3.6 19.2 0.1 14.6 316.8
O. Food 109.6 137.9 175.3 263.0 234.9 5556.3 496.4 702.1 557.6 5099.3 93.8 2882.7 42.4 1342.3 17693.8
Forestry 264.7 38.4 109.3 12.6 16.2 532.4 90.8 537.9 1400.7 27.6 9.7 2308.3 6.9 3783.9 9139.4
Fisheries 1.6 7.9 17.8 13.5 14 14.0 27.5 41.2 11.2 21.0 6.8 124.0 6.5 428.5 722.8
MMR 167.3 3913.5 9757.7 79373 64534 4802.0 35059 8709.1 17399.5 162334 30385.0 10185.9 142.2 19768.4 139360.8
TCF 26.8 3214.0 60.7 2076.0 197.0 429.4 57.9 1334.0 16.8 311.2 59.5 710.9 374.3 2167.4 11035.7
Wood 88.1 842.9 65.6 678.6 15.0 1437.0 6924 1472.7 28.8 560.5 14.5 1170.5 0.4 640.2 7707.2
MMP 74.3 14919.9 375.1 16657.0 866.9 8476.6 1346.4 12523.0 238.1 1305.8 3283.2 10822.9 19.1 17819.3 88727.6
0. Manu 27.1 25930.5 174.7 408269 353.6 16881.3 982.2 35964.8 108.0 1404.8 458.8 29848.0 9.9 26539.7 179510.3
Services 96.6 7224.4 284.6 1191.1  322.7 4499.6 647.6 14359.6  327.2 684.7 1307.0 1128.4 81.0 1884.9 34039.4
Total 1618.1 56367.8 13134.6 69706.7 8490.8 45098.3 8979.7 77228.4 20140.8 26036.0 35718.8 60364.8 691.2 74715.7 498291.7

SOURCE: GTAP simulation; values based on constant baseprézes and exclude any subsequent price effects.
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TABLE A3.4- Share of China’s Additional Imports from Each iRegunder the high-growth scenario

DQXS NZL HKT AUS JPN IND USA CAN  EU_27 SSA SC_AMER MENA SE_ASIA STH_ASIA ROW Total
Dairy 35.3%  0.3% 7.0% 03%  03% 123% 11%  36.1%  0.2% 0.7% 1.4% 1.6% 0.1% 3.5% 100.0%
Meat 7.9% 1.2% 9.5% 0.1%  0.0% 27.4% 88%  18.4%  0.4% 22.6% 0.7% 1.2% 0.0% 1.7% 100.0%
Wool 134%  01%  653%  0.1%  0.3% 1.7%  05%  103%  0.2% 2.2% 0.9% 0.0% 0.3% 4.8% 100.0%
O.Animal  g79%  24% 14.9% 12%  0.1%  342%  6.7%  257%  0.6% 0.9% 0.4% 2.9% 0.0% 3.4% 100.0%
Hort 2.5%  0.6% 1.3% 0.3% 1.1%  12.6%  1.2% 2.3% 1.4% 5.4% 3.5% 60.7% 0.1% 7.2% 100.0%
Rice 0.0%  0.1% 0.0% 02%  09%  01%  0.0%  0.4% 0.3% 0.3% 0.3% 96.3% 0.4% 0.7% 100.0%
Cereal 0.0%  00%  219%  00%  01%  39.3% 36.0% 1.8% 0.2% 0.0% 0.3% 0.0% 0.0% 0.4% 100.0%
Bev&Tob 29  14.4% 1.6% 24%  01%  7.8% 1.1%  53.6% 1.0% 5.8% 1.1% 6.1% 0.0% 4.6% 100.0%
0. Food 0.6%  0.8% 1.0% 1.5% 13%  31.4%  2.8%  4.0% 3.2% 28.8% 0.5% 16.3% 0.2% 7.6% 100.0%
Forestry 29%  0.4% 1.2% 0.1%  02%  5.8% 1.0%  5.9% 15.3% 0.3% 0.1% 25.3% 0.1% 41.4% 100.0%
Fisheries (29 1.1% 2.5% 1.9%  0.2% 1.9% 3.8%  5.7% 1.6% 2.9% 0.9% 17.2% 0.9% 59.3% 100.0%
MMR 0.1% 2.8% 7.0% 5.7% 4.6% 3.4% 2.5% 6.2% 12.5% 11.6% 21.8% 7.3% 0.1% 14.2% 100.0%
TCF 02%  29.1%  0.5% 18.8%  1.8% 3.9%  05% 12.1%  0.2% 2.8% 0.5% 6.4% 3.4% 19.6% 100.0%
Wood 1.1%  10.9%  0.9% 8.8%  02%  18.6%  9.0%  19.1%  0.4% 7.3% 0.2% 15.2% 0.0% 8.3% 100.0%
MMP 0.1%  16.8% 0.4% 18.8%  1.0% 9.6% 1.5%  14.1% 0.3% 1.5% 3.7% 12.2% 0.0% 20.1% 100.0%
O.Manu  o0% 144%  0.1% 22.7%  02%  9.4%  05%  20.0%  0.1% 0.8% 0.3% 16.6% 0.0% 14.8% 100.0%
Services 03%  212%  0.8% 3.5%  0.9%  132%  1.9%  42.2% 1.0% 2.0% 3.8% 3.3% 0.2% 5.5% 100.0%
Total 03% 113%  2.6%  14.0% 17% 9.1% 1.8% 155%  4.0% 5.2% 7.2% 12.1% 0.1% 15.0% 100.0%

SOURCE: GTAP simulation and authors calculations; valueselaon constant base-year prices and exclude @isgguent price effects.
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TABLE A3.5- Percentage Change in Value of Exports resultiogfhigh China Growth

vxwfob NZL CHN HKT AUS JPN IND USA CAN EU_27 SSA SC_AMER MENA SE_ASIA STH_ASIA° ROW | vxwcom
Dairy 2.3 -12.8 -3.2 -10.5 9.6 15.7 10.2 5.0 15 -7.1 1.3 -2.0 0.0 13.1 -4.8 1.0
Meat -6.8 -9.6 4.6 -15.9 0.6 26.3 8.0 6.7 1.6 -11.6 2.9 -4.6 -11.2 25.7 -4.7 0.5
Wool 1459 -64.7 170.8 63.2 199.5 1105 835 2579 109.2 27.1 64.4 67.2 21.8 131.6 105.3 71.3
O. Animal  35.9 -20.2 31.7 36.6 38.2 7.3 35.0 15.5 6.7 1.2 2.3 0.3 9.0 4.9 7.7 10.1
Hort 3.6 -20.3 8.0 0.6 11.0 8.0 4.5 0.6 1.0 -2.7 0.9 0.1 25.0 6.7 6.2 1.6
Rice -0.2 8.9 -8.6 -7.6 3.8 7.9 3.6 -0.7 0.9 -1.2 14 -1.8 1.1 11.4 -1.5 3.2
Cereal -1.2 -27.9 -7.0 53 5.4 18.0 8.5 21.4 2.7 -1.9 14 0.2 -3.8 11.9 -0.5 5.9
Bev&Tob -1.9 26.8 8.8 -5.1 -0.2 1.8 -0.2 -0.7 -0.8 -2.4 -1.3 -1.2 -1.2 0.8 -1.8 -0.7
0. Food 2.8 -0.6 0.1 -3.8 11.0 12.5 17.4 4.6 1.3 -3.4 9.3 -2.7 3.7 8.9 1.9 4.3
Forestry 62.1 -68.7 175.3 129.5 107.1 37.7 45.7 35.0 30.3 107.5 26.7 19.8 157.8 40.9 116.7 79.2
Fisheries 13.7 -43.8 20.6 20.1 33.2 20.9 11.8 9.1 6.9 8.9 12.7 7.0 22.2 26.3 20.9 8.9
MMR 26.6 -41.0 44.2 20.2 119.5 96.8 40.1 14.4 26.0 11.5 19.9 13.1 20.8 45.3 12.0 17.2
TCF -31.0 73.7 -13.7 -30.8 5.2 -19.0 -246 -221  -20.6 -34.6 -26.2 -24.9 -25.8 -11.8 -18.6 14
Wood -9.0 81.6 6.1 -12.7 6.7 3.9 -0.4 -7.1 -2.5 -14.1 -5.7 -9.1 -9.2 3.2 -8.8 1.5
MMP -5.7 79.2 22.1 -10.4 10.3 -1.2 0.6 -3.7 -0.6 -10.5 -4.9 -9.8 2.1 0.0 -0.1 4.2
0. Manu -19.6  143.6 1.6 -23.9 -7.8 -12.2 -8.2 -15.5 -8.6 -22.6 -16.6 -20.8 -4.0 -4.2 -7.7 5.0
Services -0.5 71.3 -0.2 -8.3 4.2 5.5 1.8 2.1 2.4 -6.0 1.0 -2.3 -0.3 6.2 0.5 3.4
vxwreg -0.8 102.9 3.7 1.5 -1.0 2.4 -1.5 -4.2 -2.8 0.3 -1.9 -0.2 -1.4 -4.1 0.1 5.0

SOURCE: GTAP simulation
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TABLE A3.6— Percentage Change in Value of Imports resultrogifhigh China Growth

viwcif NZL CHN HKT AUS JPN IND USA CAN EU_27 SSA SC_AMER MENA SE_ASIA STH_ASIA ROW | viwcom
Dairy -0.5 144.2 5.9 8.8 -0.7 -94 -2.6 -2.2 -1.8 5.7 -11 2.3 11 -11.4 2.3 0.9
Meat -1.3 121.7 7.5 134 -1.6 -10.1 -4.3 -2.1 -2.1 8.1 -0.8 2.5 5.4 -10.0 0.9 0.5
Wool 25.1 217.5 -11.8 42.2 -7.6 -35.2 -0.3 -1.0 -0.2 -13.4 -12.2 -21.2 -12.6 -17.7 -19.5 70.6
O. Animal  -6.2 155.5 -3.1 2.3 -1.5 -6.0 -2.1 0.1 -14 2.0 -0.4 0.3 -0.1 -5.6 -4.3 9.8
Hort 14 154.9 2.6 33 -1.9 -6.4 -0.2 -0.2 -1.6 1.8 -0.2 0.1 3.8 -6.0 0.7 1.5
Rice 0.2 82.7 -2.7 6.9 0.5 -10.0 -2.7 0.3 -1.7 2.7 0.3 1.0 53 -5.9 0.9 2.9
Cereal 3.2 143.4 -0.5 8.7 0.4 -8.8 0.1 4.2 -14 2.2 0.8 -0.2 2.4 -4.8 -0.5 5.8
Bev&Tob 0.2 58.6 3.2 3.1 -0.3 -3.5 -1.6 -1.7 -1.9 2.3 -0.8 0.6 0.3 -4.5 0.0 -0.7
0. Food 1.2 107.6 2.4 5.2 0.1 -7.3 -1.9 -0.9 -2.2 2.6 0.3 0.7 0.4 -7.2 0.8 4.6
Forestry 4.9 434.0 9.3 6.9 -4.1 -15.7 -1.9 -8.5 -4.1 8.5 -5.2 -5.6 10.5 -15.3 22.8 78.4
Fisheries 6.3 306.9 6.1 4.5 2.5 -5.7 3.1 4.9 0.4 2.1 3.9 2.3 5.0 -5.0 9.7 7.8
MMR 0.0 240.0 11.6 5.8 1.9 5.5 -2.1 1.9 0.9 2.3 3.3 1.8 5.4 -0.4 2.5 17.1
TCF 1.6 39.0 10.1 7.2 9.0 8.7 3.1 -4.3 -1.5 6.8 -0.5 -3.3 -7.1 -4.2 -2.3 2.1
Wood 3.0 58.7 7.5 7.0 5.2 -5.7 2.2 -2.4 -2.0 3.1 -2.7 0.4 -11 -5.6 2.0 2.1
MMP -0.3 76.6 6.6 5.0 3.9 -0.3 0.2 -2.8 -2.0 2.2 -0.6 1.4 0.5 -2.1 1.8 4.5
0. Manu 1.5 65.0 2.7 5.5 14.2 1.0 3.7 -4.4 -1.0 4.2 -2.2 0.7 -2.0 -3.2 0.6 5.4
Services 11 56.0 6.3 5.9 0.8 -4.8 -1.8 -2.5 -1.9 4.8 -0.7 2.8 1.6 -5.9 1.8 1.3
viwreg 1.0 88.8 5.3 5.7 5.8 1.3 1.4 -3.2 -1.4 3.7 -1.0 1.0 -0.3 -3.8 1.3 5.3

SOURCE: GTAP simulation

148



TABLE A3.7 - Percentage Change in Domestic Output resultingifhigh China Growth

qo NZL CHN HKT AUS JPN IND USA CAN EU_27 SSA SC_AMER MENA SE_ASIA STH_ASIA ROW
Dairy 15 122.4 -0.6 -2.7 0.3 -0.2 0.5 0.8 0.8 -1.0 1.3 0.4 0.4 -0.1 0.3
Meat -4.8 102.9 -11 -7.8 0.4 104 0.7 2.9 11 -0.3 0.8 0.1 -0.7 2.1 -0.3
Wool 46.9 103.4 115.7 34.5 2.6 1.9 441 24.4 57.9 2.6 10.0 -8.7 -0.1 5.5 5.9
0. Animal 2.8 96.2 1.0 0.4 0.8 -0.1 2.0 5.0 1.8 1.4 1.0 0.5 0.8 -0.4 0.4
Hort 1.9 80.5 -0.4 -0.7 0.6 0.6 1.2 0.8 1.2 0.5 1.1 0.5 3.9 0.7 0.5
Rice 0.9 75.8 -1.4 -3.4 -0.1 0.3 2.8 0.5 1.3 -1.2 1.1 -0.9 0.4 0.8 -0.2
Cereal 2.0 95.1 -2.1 15 1.3 0.5 4.7 16.6 1.7 0.3 1.9 0.2 -0.5 2.5 0.3
Bev&Tob -0.1 104.6 11 -1.3 0.2 -0.1 0.2 0.5 0.5 0.9 0.3 0.6 0.6 0.0 0.3
0. Food 0.9 81.8 -0.5 -1.1 0.2 0.7 2.2 2.8 0.8 -1.0 3.0 -0.2 1.0 1.3 0.2
Forestry 12.4 126.1 31.8 7.2 1.9 2.2 3.5 -0.6 3.7 12.8 0.6 2.0 18.6 1.2 22.2
Fisheries 2.1 81.3 2.0 1.8 1.8 0.0 1.8 2.7 1.2 1.0 2.1 1.0 2.1 0.6 3.7
MMR 10.1 115.9 12.0 7.3 22.3 12.6 5.8 5.8 11.3 4.6 7.4 3.8 6.1 8.9 4.5
TCF -20.7 1311 -16.9 -20.1 -10.6 -8.1 -11.1 -15.3 -8.9 -18.8 -12.1 -18.4 -20.1 -7.9 -16.7
Wood -3.9 155.8 -2.6 -3.8 -1.2 0.1 -0.6 -3.4 -0.4 -6.4 -2.2 -3.3 -7.0 1.7 -4.6
MMP -2.9 162.3 5.5 -5.5 0.0 -1.6 -1.3 -2.5 -0.2 -6.2 -1.7 -6.9 -2.0 -0.1 -2.4
0. Manu -8.4 199.9 -2.2 -11.9 -5.5 -5.0 -4.5 -10.4 -4.5 -11.1 -8.3 -13.2 -3.0 -3.6 -6.5
Services 0.6 138.7 0.4 0.6 0.6 -0.2 0.4 0.7 0.4 0.0 0.6 0.5 1.0 0.4 0.7
CGDS 3.1 112.4 8.0 4.4 3.7 -0.5 2.7 2.2 2.6 7.8 1.4 3.7 6.4 0.4 2.8

SOURCE: GTAP simulation
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TABLE A3.8— Welfare Effects resulting from NZ-China FTA untther
Chinese High-Growth Scenario

WELFARE Total 1alloc_A1l 5 tot_E1 6I1S_F1
NZL 415.1 57.6 359.8 -2.3
CHN -31.7 75.8 -100.9 -6.6
HKT -25.3 -3.3 -24.7 2.7
AUS -84.7 -0.2 -81.7 -2.8
JPN -17.0 -2.1 -20.6 5.7
IND -7.9 0.0 -6.6 -1.3
USA -50.6 -5.7 -30.9 -14.0
CAN 3.5 -1.4 41 0.8
EU_27 -94.4 -61.1 -37.6 4.3
SSA 1.1 0.1 0.7 0.4
SC_AMER -15.3 -9.4 -10.0 4.1
MENA -1.8 -2.3 -1.9 2.4
SE_ASAIA -28.3 -4.0 -27.2 2.9
STH_ASIA -11.3 -1.5 -6.9 -2.8
ROW -23.2 -12.7 -17.1 6.5
Total 28.1 29.6 -15 0.0

SOURCE: GTAP simulation

TABLE A3.9— Welfare Effects resulting from CER-China FTA urtte
Chinese High-Growth Scenario

WELFARE Total 1alloc_A1 5 tot_E1 61S_F1
NZL 218.8 42.6 177.2 -1.1
CHN 3126 794.6 -292.0 -190.0
HKT -125.3 -11 -139.6 15.4
AUS 1907.2 445.0 1365.4 96.8
JPN -306.5 -96.0 -249.8 39.3
IND -151.9 -52.2 -90.0 -9.7
USA -185.2 -18.5 -101.7 -65.0
CAN 27.7 0.2 22.3 5.2
EU_27 -468.4 -221.6 -268.5 21.7
SSA -32.8 -3.1 -32.0 2.3
SC_AMER -44.6 -14.3 -52.7 22.4
MENA -7.5 -4.5 -19.0 16.0
SE_ASAIA -184.0 -21.6 -183.4 21.0
STH_ASIA -66.2 -8.9 -41.3 -16.0
ROW -73.0 -15.9 -98.5 41.4
Total 820.9 824.8 -3.8 -0.2

SOURCE: GTAP simulation
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TABLE A4.1— New Zealand Dairy Industry

EXPORTS TO CHINA

EXPORTS TO INDIA

TOTAL EXPORTS

OTH ER CHANGES

Base Simulated Change Base Simulated Change Base Simulated Change Output Price Revenue| Terms of

Exports Exports Exports Exports Exports Exports Change Change Change Trade
Sim 1 183 426 133.3% n n n 3389 3468 2.3% 1.5% 0.2% 1.7% 89.7
Sim 2 183 356 94.9% n n n 3389 3444 1.6% 0.6% 0.8% 1.4% 25.6
Sim 3 426 813 90.6% n n n 3468 3605 4.0% 1.5% 1.7% 3.2% 60.0
Sim 4 183 813 344.7% n n n 3389 3605 6.4% 3.2% 1.9% 5.2% 149.7
Sim 5 426 407 -4.4% n n n 3468 3512 1.3% 1.0% -0.3% 0.7% -9.2
Sim 6 426 801 87.9% n n n 3468 3712 7.1% 4.0% 1.0% 5.0% 36.4
Sim 7 183 801 338.3% n n n 3389 3712 9.5% 5.7% 1.2% 7.0% 126.1
Sim 8 n n n 1.7 2.2 28.3% 3389 3370 -0.6% -0.2% -0.3% -0.5% 2 -1.
Sim9 n n n 1.7 15.7 823.9% 3389 3377 -0.4% -0.4% 0.2% -0.2% 4 5.
Sim 10 n n n 2.2 20.0 818.2% 3370 3338 -0.9% -0.9% 0.3% -0.6% 110
Sim 11 n n n 1.7 20.0 1078.1% 3389 3338 -1.5% -1.4% 0.0% 1.4 9 8
Sim 12 183 406 122.4% 1.7 1.6 -4.4% 3389 3441 1.5% 1.1% .1%0 1.0% 85.9
Sim 13 406 772 90.0% 1.6 14.0 764.0% 3441 3550 3.2% 0.7% .9%1 2.6% 64.1
Sim 14 183 772 322.5% 1.7 14.0 725.9% 3389 3550 4.8% 1.7% 1.8% 3.6% 150.0

SOURCE: GTAP simulation and author’s calculations (US$ imilk); n = not directly relevant
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TABLE A4.2— New Zealand Meat Industry

EXPORTS TO CHINA EXPORTS TO INDIA TOTAL EXPORTS OTH ER CHANGES
Base Simulated Change Base Simulated Change Base Simulated Change Output Price Revenue| Terms of

Exports Exports Exports Exports Exports Exports Change Change Change Trade
Sim 1 74 152 106.2% n n n 3245 3025 -6.8% -4.8% 0.2% -4.6% 81
Sim 2 74 165 123.9% n n n 3245 3185 -1.8% -1.6% 0.8% -0.8% 24
Sim 3 152 322 111.2% n n n 3025 2888 -4.5% -3.8% 1.7% -2.1% 50
Sim 4 74 322 335.5% n n n 3245 2888 -11.0% -8.2% 1.96% -6.49 132
Sim 5 152 146 -4.3% n n n 3025 3092 2.2% 1.5% -0.3% 1.2% -9
Sim 6 152 318 108.9% n n n 3025 3031 0.2% -0.5% 1.0% 0.5% 29
Sim 7 74 318 330.7% n n n 3245 3031 -6.6% -5.0% 1.21% -3.99 110
Sim 8 n n n 1.1 1.1 -1.4% 3245 3145 -3.1% -1.8% -0.3% 2.1% 0
Sim9 n n 1.1 4.2 288.5% 3245 3212 -1.0% -0.6% 0.2% -0.4% 5
Sim 10 n n 1.1 4.1 285.2% 3145 3083 -2.0% -1.2% 0.3% -0.9% 10
Sim 11 n n 1.1 4.1 279.9% 3245 3083 -5.0% -3.3% 0.03% -3.206 1(
Sim 12 74 146 97.4% 1.1 0.9 -20.9% 3245 2917 -10.10% -6.7% -0.1% -6.8% 75
Sim 13 146 305 109.1% 0.9 3.0 249.8% 2917 2756 -5.5% -4.3% 1.9% -2.5% 53
Sim 14 74 305 312.7% 1.1 3.0 176.69 3245 2756 -15.1%  90.8 1.83% -9.1% 128

SOURCE: GTAP simulation and author’s calculations (US$ imilk); n = not directly relevant
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TABLE A4.3— New Zealand Wool Industry

EXPORTS TO CHINA EXPORTS TO INDIA TOTAL EXPORTS OTH ER CHANGES
Base Simulated Change Change Base Simulated Change Output Price Revenue

Exports Exports Exports Exports Change Change Change

Sim 1 65.8 283.5 330.8% n n 147 362 146% 46.9% 2.8% 51.19
Sim 2 65.8 309.2 369.9% n n 147 365 148% 49.9% 3.3% 54.89
Sim 3 283.5 828.1 192.1% n n 362 862 138% 69.7% 7.7% 82.79

Sim 4 65.8 828.1 1158.6% n n 147 862 485% 156.3%  10.7%  183.8%

Sim 5 283.5 62.5 77.9% n n 362 197 -46% 257%  -2.2% -27.39
Sim 6 283.5 305.1 7.6% n n 362 395 9% 4.6% 1.5% 6.2%
Sim7 65.8 305.1 363.7% n n 147 395 169% 58.0% 4.4% 65.00
Sim 8 n n n 4 500.3% 147 185 25% 8.3% 0.1% 8.49
Sim 9 n n n 4 450.1% 147 161 9% 3.7% 0.3% 4.19
Sim 10 n n n 25 390.1% 185 262 42% 17.0% 1.2% 18.4
Sim 11 n n n 4 2842.2% 147 262 78% 26.9% 1.3% 28.5

Sim 12 65.8 284.5 332.5% 349.29 147 385 161% 51.7% 7%2. 55.8%

Sim13 | 2gas5 812.8 185.6% 144.39 385 893 132% 68.5% 7.9% 81.9%
Sim14 | 58 812.8 1135.2% 997.50 147 893 50696 162.69%10.8%  191.1%

SOURCE: GTAP simulation and author’s calculations (US$ imilk); n = not directly relevant




TABLE A4.4— New Zealand Forestry Industry

EXPORTS TO CHINA EXPORTS TO INDIA TOTAL EXPORTS OTH ER CHANGES
Base Simulated Change Base Simulated Change Base Simulated Change Output Price Revenue| Terms of
Exports Exports Exports Exports Exports Exports Change Change Change Trade
Sim 1 57 346 505.7% n n n 496 804 62.1% 12.4% 7.5% 20.99 63
Sim 2 57 57 -0.9% n n n 496 492 -0.9% -0.6% 0.3% -0.3% 2
Sim 3 346 343 -1.0% n n n 804 796 -1.0% -0.9% 0.4% -0.6% 3
Sim 4 57 343 499.8% n n n 496 796 60.4% 19.8% 7.92% 29.29 66
Sim 5 346 348 0.5% n n n 804 807 0.4% 0.2% -0.1% 0.1% 1
Sim 6 346 345 -0.3% n n n 804 800 -0.5% -0.6% 0.3% -0.4% 2
Sim 7 57 345 503.8% n n n 496 800 61.2% 20.1% 7.79% 29.5% 65
Sim 8 n n n 33 135 303.4% 496 579 16.8% 4.0% 1.7% 5.7% -9
Sim 9 n n n 33 42 25.5% 496 501 1.0% 0.1% 0.3% 0.4% 1
Sim 10 n 135 166 23.3% 579 601 3.7% 0.7% 0.7% 1.5% 4
Sim11 n 33 166 397.3% 496 601 21.1% 6.5% 2.42% 9.1% -5
Sim 12 57 336 488.0% 33 122 263.89 496 871 75.5% 14.9% %9.4 25.7% 79
Sim 13 336 327 2.7% 122 149 22.7% 871 878 0.99 -0.5% 0.9% 0.4% 8
Sim 14 57 327 471.9% 33 149 346.49 496 878 77.0% 25.1% 35%9. 38.0% 87

SOURCE: GTAP simulation and author’s calculations (US$ imilk); n = not directly relevant
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