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As the world’s largest developing country, China is marching towards ambitious 
climate goals of achieving peak carbon by 2030 and carbon neutrality by 2060. 
Given that China is the largest buyer of Australia’s iron ore and one of the largest 
buyers of Australia’s coal and liquefied natural gas (LNG), such climate efforts could 
be expected to impact Australia profoundly. This chapter examines how China’s 
transition to carbon neutrality will affect the Australian economy at the national and 
state levels and by industry. Our simulation shows that although China’s imports 
of Australian fossil fuels will fall significantly, the impact of those changes on the 
national economy is negligible. However, the mining sector and those states and 
territories that rely on fossil fuel production will suffer relatively larger effects. 

Introduction
In September 2020, the Chinese Government announced that China would adopt 
‘more vigorous policies and measures’ to see carbon emissions peak before 2030 and 
strive to achieve carbon neutrality by 2060.1 This was China’s first commitment to 
achieving net zero emissions. Since this announcement, widespread attention has 
been devoted to exploring pathways for achieving these goals and their potential 
energy and economic implications for China (for example, He et  al. 2020; EFC 

1  The two targets are sometimes referred as the ‘double carbon targets’ or the ‘3060 targets’.
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2020). As the world’s largest carbon dioxide emitter, China’s ambition to reach net 
zero carbon emissions in less than four decades will require substantial structural 
change in the energy and economic sectors, imposing significant challenges on 
its economy. 

Moreover, the resulting economic impacts and emissions changes could vary 
significantly across its trading partners, caused by the differences in production and 
trade structures, trade volumes and sectoral emissions intensities (Liu et al. 2016; 
Meng et al. 2018). Australia is an example of a country that might appear particularly 
vulnerable to the cross-border impact of China’s climate policy change. In late 2007 
China overtook Japan to become Australia’s largest trading partner, and in 2009 
became Australia’s largest export market (Australian Government Department of 
Foreign Affairs and Trade 2022a). Goods exports to China grew from A$6.0 billion in 
2000 to A$149 billion in 2019, accounting for 38.2 per cent of Australia’s total exports 
in 2019, while goods imports from China grew from A$9.1 billion to A$79.5 billion 
over the same period, accounting for 24.7per cent of total imports (DFAT 2020). 

Understanding the impacts of climate action at home and abroad is plainly relevant 
to Australia’s interests. First, the revenue from its world-leading role as an LNG and 
coal exporter is being challenged by the transition away from fossil fuels to renewable 
energies in other parts of the world, especially its major fossil fuel customers: 
China, Japan and South Korea. Second, understanding the impacts can inform 
Australia’s policies to achieve a  just energy transition domestically (UN 2021). 
Under Australia’s federal system, a  just energy transition will involve supporting 
vulnerable regional communities that are negatively and disproportionately 
affected, such as those where fossil fuel extraction industries have been concentrated 
(Carley et al. 2018). If a significant number of communities are dissatisfied with 
the energy transition, the national agenda will experience significant headwinds. 
Studying the impacts is timely given that the new Australian Labor government 
has legislated a 43 per cent cut in carbon emissions by 2030 (compared with 2005 
levels). This is significantly higher than the previous government’s 26  per  cent 
target and is binding. The  unprecedented suspension of the National Electricity 
Market (NEM)—a wholesale electricity market and the physical power system—in 
June 2022 was a reminder of the potential of a disorderly energy transition to cause 
severe disruptions to public life (AEMO 2022). 

While there are many studies of the emissions relations between Australia and 
China, there has yet to be an investigation of how China’s carbon-neutral transition 
will affect the Australian economy, its industries and regions, as well as critical 
non–fossil fuel exports such as iron ore. Most studies of the Australia–China emissions 
issues focus on embodied emissions, such as Chen et al. (2016), Wang et al. (2019) 
and Huang  et  al.  (2020). Only a  few general equilibrium studies, such as 
Xiang  et  al.  (2017) and Tian  et  al.  (2022), focus on economic and trade policy. 
One study that is close to this is Kemp et al. (2021), which estimates the impacts 
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of changes in China’s, Japan’s and South Korea’s demand for fossil fuel imports 
from Australia. However, most studies in the literature have discussed neither how 
China’s climate policy change could affect Australia’s iron ore exports nor the impact 
on Australia’s regions and sectors.

This chapter investigates the effects of China’s carbon neutrality on Australia from 
2023 to 2060 by undertaking a computable general equilibrium (CGE) modelling 
exercise. Specifically, it examines the impact of China’s changing import demand for 
some key Australian energy and mineral exports, including coal, LNG, iron ore and 
nonferrous ores, on the Australian economy. The results have potential to inform 
policymakers at federal and state levels, as well as industry and community leaders.

This chapter is organised as follows: section two provides an overview of China’s 
climate policy from an Australian perspective. Section three briefly explains the 
research methodology. The policy shocks and simulation results of China’s import 
demand changes for Australian fossil fuels and minerals under carbon-neutrality 
action will be presented in section four, while conclusions and policy implications 
are discussed in section five.

China’s climate policy: An Australian perspective
Since 2006, China has been the world’s largest emitter of carbon dioxide. However, in 
2009, China dramatically changed its climate policy when, before the Copenhagen 
Conference of Parties (COP) to the UN Framework Convention on Climate Change 
(UNFCCC) (Watts 2009), it announced its first carbon emissions reduction goal: 
to lower ‘carbon intensity’ by 40–45 per cent from 2005 levels by 2020. In 2015, 
China pledged in its Intended Nationally Determined Contributions submitted to 
the Paris Agreement to reduce its emissions intensity by 60–65 per cent from 2005 
levels by 2030. In 2020, China committed to achieving carbon neutrality by 2060 
(Shi et al. 2021b). China’s long-awaited national emissions-trading scheme (ETS) 
made its debut in July 2021. In a policy planning document released in October 2021, 
China explicitly nominated that, by 2030, carbon dioxide emissions  per  unit of 
GDP would drop by more than 65 per cent compared with 2005 levels, the share 
of non–fossil fuel energy consumption would reach about 25 per cent and the total 
installed capacity of wind and solar power would reach more than 1,200 gigawatts 
(Government of the PRC 2021). By 2060, the share of non–fossil fuel energy will be 
more than 80 per cent of China’s total energy consumption. In November 2021, the 
Chinese Communist Party released its third resolution on the major achievements 
and experiences over its 100-year history with the ‘dual carbon’ targets marked as 
a major achievement in its pursuit of an ‘ecological civilisation’ (Xinhua 2021). 
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China has domestic interests in and international pressure to embrace early and 
strong mitigation actions. Since domestic air, water and soil pollution are closely 
related to energy consumption, it has been estimated that strong climate policies 
could reduce the number of deaths related to China’s particulate matter (PM) 
2.5 and ozone by 23 per cent by 2030, compared with a baseline scenario (Yang 
et al. 2021). Green growth, through innovation and creation of quality jobs, could 
become a new aggregate growth driver (Stern and Xie 2022). A green recovery from 
the Covid-19 pandemic could also encourage strong near-term actions against 
climate change. The continuing pandemic also creates a low-interest environment 
that is suited to boosting economic growth through public-funded infrastructure; 
green infrastructure investment kills two birds with one stone (ADB 2022; IEA 
2020; EAF Editorial Board 2020). Global political economy is another factor that 
can stimulate China’s climate actions. China holds important investment portfolios 
in the power sector of many Belt and Road Initiative countries, many of which 
have also announced their net-zero ambitions. Chinese President Xi Jinping recently 
announced a policy of no new investment in coal-fired power generation abroad. 
Given these potential gains, some have called for China to peak emissions during 
the period of the Fourteenth Five-Year Plan (2021–25)—some five years ahead of 
its earlier-announced target (Yu et al. 2018). 

Amid such calls, calls for an immediate cessation of new coal power generation 
construction has been particularly heightened (Morgan et al. 2022). China’s industrial 
policy on coal indeed indicates its attitude towards climate action. Along with the 
increasing efforts to control carbon emissions, the Chinese Government has been 
promoting coal capacity cuts since 2016 as a part of its supply-side reform agenda 
(Shi et al. 2020; Wang et al. 2022). Additionally, there have been increased penalties 
for workplace safety violations, frequent checks by the Central Supervision Office 
of Ecological and Environmental Protection and a  corruption probe focused on 
the coal industry in the PRC’s largest coal-producing province—all of which have 
greatly reduced previously unreported coal production (Shi and Yang 2022). 

Meanwhile, China is poised to take significant strides in the development of large, 
non–fossil fuel infrastructure projects in the power sector. A total of 11 new nuclear 
energy projects, comprising 21 units, have been approved since 2019. In  the 
wake of regional power shortages in the summer of 2022, the National Energy 
Administration has been actively promoting the approval of new nuclear energy 
projects; the construction of new hydropower projects, on the Jinsha, Lancang and 
Yellow rivers; as well as interprovincial power transmission channels (NEA 2022). 

Local government leaders are likely to adopt overly aggressive emissions reduction 
policies for at least two reasons. First, since emissions reduction has become 
a  political mission and there are no criteria for the appropriate level, central 
government agencies will not risk either adjusting targets or easing the pressure 
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applied to achieve them. Second, local government leaders will tend to overdeliver 
on the targets to protect their interests, as the costs will be borne by the factories 
whose emissions are curbed, which have little power to push back against political 
decisions. As a large and centralised country, China’s national policy goals are often 
decomposed to lower levels of government through the hierarchy of province, city 
and county. Since China committed to peak carbon emissions by 2030 and carbon 
neutrality by 2060, many cities, companies and institutions have proposed radical 
emissions reduction plans (Shi et al. 2021b). However, peaking carbon locally as 
early as possible may not be the best scenario for China. Due to China’s vast size 
and the notable provincial disparities in socioeconomic development and energy 
systems, some provinces are unlikely to keep pace in peaking carbon emissions 
(Shi  et  al.  2021b). Interregional competition has led to forceful ‘campaign-style’ 
carbon reduction policies that harm local economies . In recognising the presence of 
overly aggressive moves to cut emissions, China’s top decision-making body called 
on the country to ‘rectify’ campaign-style activities (You 2021). 

Despite the harms of over-aggressiveness, it is important to recognise that neither early 
emissions peaking nor timely carbon neutrality can be taken for granted. Although 
a portion of China’s Covid-19 stimulus has been poured into 5G, high-speed rail 
and ultra-high-voltage power transmission projects, which could arguably reduce 
emissions, 206 gigawatts of new coal-fired capacity were also given the green 
light in early 2020 (Gosens and Jotzo 2020). Recent power shortages are further 
testing policymakers’ resolve. In the winter of 2021–22 and the summer of 2022, 
several localities endured severe power shortages. A combination of unfortunate 
weather (severe snow or drought, very high or very low temperatures, little wind or 
sunshine), retirement of coal-fired power plants and lack of timely and affordable 
coal supply has contributed to such difficulties (Shi and Yang 2022). There seems 
to be a  tug-of-war between energy security needs and low-carbon development 
needs. The policy inclination is clear: whenever the former is at risk, the latter must 
concede, at least in the short term. In the first quarter of 2022, China’s provincial 
governments approved plans to add a total 8.63 gigawatts (GW) of new coal power 
(Greenpeace East Asia, 2022). Technological breakthroughs and supply chain 
management could pose serious challenges for the dual carbon targets, too. It has 
been reported that experts enlisted by China’s Ministry of Science and Technology 
have identified a  list of critical technologies in support of these targets, among 
which 36 per cent are in the demonstration phase and 50 per cent are either still 
in the research and development phase or remain as concepts (He 2022). Some of 
the rare-earth minerals needed for wind power installations, such as neodymium, 
praseodymium and dysprosium, could face supply shortages. China’s reserves of 
lithium, cobalt, nickel and manganese, which are important for lithium battery 
production for electric vehicles, could also hit development bottlenecks (He 2022). 
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Alongside these challenges, there seems to be momentum worldwide to replan the 
energy transition due to last year’s energy price surge, the power crunch in late 
2021 and the ongoing crisis in Ukraine. The 2022 National People’s Congress 
(NPC) reiterated the importance of coal as a vital part of China’s energy strategy. 
While President Xi announced in April 2021 that China would start cutting coal 
consumption from 2026, in March 2022, he said China could not simply ‘slam 
the brakes’ on coal as the green transition would be a  long and arduous process. 
Premier Li Keqiang’s report to the NPC also announced that the energy targets for 
the Fourteenth Five-Year Plan period would no longer be assessed annually and 
flexibility would be allowed (Shi 2022). Nevertheless, China’s adjustments do not 
necessarily jeopardise its climate commitments. Since there is no prior experience for 
a major and fast-growing developing country to achieve peak carbon amid various 
uncertainties, trial and error are perhaps not surprising. A rational and pragmatic 
action plan is more sustainable than a radical one (Shi 2022).

As the world’s second-largest economy, China’s efforts to reduce emissions will 
inevitably affect other countries’ economies and associated carbon dioxide emissions 
through the supply chain, especially those countries that have close economic 
connections. Australia’s heavy dependence on Chinese markets for its commodity 
exports makes it outstanding among the countries likely to be impacted. In 2019, 
iron ore, nonferrous ores, coal and LNG accounted for more than three-quarters 
of Australia’s total goods exports. For these four goods, China bought 82 per cent, 
35 per cent, 21 per cent and 32 per cent of Australia’s exports, respectively (Table 12.1). 

Table 12.1 Share of Australia’s exports to China (per cent)

2017 2018 2019 2020 2021 Shares of individual 
exports in total Australian 

exports in 2019

Iron ore 81.88 81.22 82.16 80.92 81.96 52.9

Nonferrous ores 31.24 34.59 35.47 32.26 18.23 4.4

Coal 20.64 21.41 21.44 20.60 0.04 9.2

LNG 26.31 31.23 32.43 32.38 36.10 10.9

Source: DFAT (2022b).

Most studies of Australia–China environmental issues focus on embodied emissions, 
not climate policies. Chen et al. (2016) showed that Hong Kong and Beijing import 
large amounts of carbon dioxide emissions from many cities in both China and 
Australia. Wang et al. (2019) simulated the embodied carbon dioxide emissions in 
trade between China and Australia under four different policy scenarios and the 
results showed that a ‘research and development–focused’ scenario could reduce the 
embodied carbon significantly. Huang et al. (2020) estimate the embodied carbon 
dioxide emissions in trade between China and Australia and find that the increased 
trade volume has led to growth in these embodied emissions, while declining 
emissions intensity mitigates this growth. 
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General equilibrium studies that are relevant to Australia and China have examined 
economic or trade policy, but not net zero carbon policies. Xiang  et  al.  (2017) 
analyse the impacts of the China–Australia Free-Trade Agreement (ChAFTA) based 
on a computable partial equilibrium model and the simulation results show that 
ChAFTA will increase coal exports from Australia to China by 35.7 per cent and coal 
exports from China to Australia by 19.9 per cent. Jayanthakumaran and Liu (2016) 
and Tan et al. (2013) indicate that Sino-Australian trade contributes significantly 
to global carbon dioxide emissions reduction. Tian et al. (2022) estimate that the 
Regional Comprehensive Economic Partnership Agreement (RCEP), which covers 
both China and Australia, among other countries, would increase global emissions 
by about 3.1  per  cent. Shi  et  al.  (2021a) examine the economic and emissions 
impacts of rerouting supply chains using Australia–China trade as an example. 
They found net zero emissions in these two countries would result in a significant 
decline in Australia’s coal exports and a more modest decline in its LNG exports, 
while the impact on Australia’s GDP would be relatively small. 

Methodology
This chapter investigates how change in China’s imports of Australia’s four most 
important commodity exports (Table  12.1) will affect the Australian economy 
and regional development. We use a multiregional model of Australia, the Victoria 
University Regional Model (VURM), with the latest 2018 database, to explore the 
economic implications for Australia if China’s demands for fossil fuel and mineral 
imports adjust during its transition to carbon neutrality by 2060. The changes in 
China’s import demands are extracted from the carbon-neutrality simulation using 
the CHINAGEM-E model. As discussed in Feng et al. (2021), CHINAGEM-E is 
an extension of the CHINAGEM model, a dynamic CGE model of the Chinese 
economy.2 The CHINAGEM-E model was developed to analyse energy and 
climate change–related issues in China. It features disaggregated energy sectors, 
a detailed and updated database, a new power generation nesting structure, energy 
and carbon emission accounts, a  carbon tax and a  carbon capture and storage 
(CCS) mechanism. Feng  et  al.  (2021) discuss in detail the assumptions used in 
these scenarios, including the macroeconomic closure, the energy efficiency and 
preference shocks, the CCS assumptions and the carbon emissions pathways. 
Although these assumptions are made by consulting the literature, they are subject 
to uncertainties. Conducting a  thorough analysis of each of these assumptions, 
however, is beyond the scope of a scenario analysis like that of Feng et al. (2021). 
Instead, Feng  et  al.  (2021) tested 14  alternative carbon-neutrality scenarios by 

2  Please refer to Peng (forthcoming) for the details of the CHINAGEM model.
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varying the key underlying assumptions. They found that the core simulation 
scenario results, which are used in the current study, are robust within reasonable 
variations in the tested assumptions.

The VURM was developed by the Centre of Policy Studies at Victoria University, 
Australia. As explained in Adams and Dixon (2015) and Adams (2021), the 
VURM is a bottom-up model of Australia’s six states and two territories. In  this 
model, each regional economy is modelled as an economy in its own right, with 
region-specific households, industries, prices and so on. The regions are linked via 
model-determined changes in interstate trade and movement of labour and capital. 

In the VURM, investment is allocated across industries to maximise rates of return to 
investors (households, firms). Capital creators assemble, in a cost-minimising manner, 
units of industry-specific capital for each industry. In the version of the VURM used 
for this study, there are 83 industry sectors. Each state has a  single representative 
household and a state government. There is also a federal government. Finally, there 
are foreigners, whose behaviour is summarised by export demand curves for the 
products of each state and by supply curves for international imports to each state. 

As is standard in CGE models, the VURM determines the supply and demand 
for each regionally produced commodity as the outcomes of optimising the 
behaviour of economic agents. Regional industries choose labour, capital and land 
to maximise their profits while operating in a competitive market. In each region, 
a representative household purchases a particular bundle of goods in accordance with 
the household’s preferences, relative prices and its disposable income. Interregional 
trade, interregional migration and capital movements link each regional economy. 
Governments operate within a federal fiscal framework. 

The VURM provides results for economic variables on a year-on-year basis. The results 
for a particular year are used to update the database for the commencement of the 
next year. In particular, the model contains a series of equations that connect capital 
stocks to past-year capital stocks and net investment. Similarly, debt is linked to 
past and present borrowing/saving and the regional population is related to natural 
growth and international and interstate migration. 

Finally, in addition to its economic core, the VURM contains several enhancements 
to facilitate the modelling of environmental issues. These include: 

1. an accounting module for energy and greenhouse-gas emissions that covers each 
emitting agent, fuel and region recognised in the model 

2. quantity-specific carbon taxes or prices 
3. equations for interfuel substitution in transport and stationary energy 
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4. a representation of Australia’s National Electricity Market (NEM) 
5. equations that allow for the adoption of abatement measures (for combustion 

and non-combustion emissions) as functions of the price of greenhouse 
gas emissions. 

The VURM also includes a top-down facility for generating base-case prospects and 
the effects of decarbonisation on real gross regional product (GRP) and regional 
employment for 88 Statistical Area Level 4 (SA4) regions. SA4 are designed for the 
output of a variety of regional data, including from the 2021 Australian Census of 
Population and Housing. For the details of the top-down mechanism, please refer 
to Adams (2021).

We use Australia’s Zero-Emissions Scenario (AZES) from Adams (2021) as 
a baseline scenario. Adams (2021) modelled the impacts on the Australian economy 
of changes necessary for Australia to achieve net zero greenhouse gas emissions 
by 2050. He  simulated two scenarios from 2021 to 2050. The first is a  ‘base 
case scenario’, which models the future development of the Australian economy 
under business-as-usual assumptions. The second is a  ‘zero-emissions scenario’ 
that deviates from the base case due to Australia and parts of the rest of the world 
acting to progressively reduce net emissions to zero by 2050. Since the VURM 
is a  single-country model, it takes into account the rest of the world (RoW) by 
having exogenously positioned export demand schedules for goods and services and 
exogenously imposed foreign currency prices for imports. For international trade, 
in the base case scenario, Adams (2021) assumes that RoW demands for Australian 
products grow in line with recent trends. In the AZES, Adams (2021) assumes 
that most of Australia’s major trading partners pursue a course to zero emissions. 
However, he excluded China and India, assuming they took only limited steps. 
Yet, given the official statements and policy actions already taken by Beijing, which 
will be summarised in the next section, this assumption will be revised, at least with 
respect to China. 

This study tries to fill the gap by shocking China’s import demand changes during 
its net-zero transition on top of the AZES. Specifically, we make the AZES our 
new base, while China’s Carbon-Neutrality Scenario (CCNS) is our new policy 
scenario. The differences between the two simulation results are the impacts of 
China’s carbon-neutrality transition on Australia. 
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Impacts of China’s carbon-neutrality transition 
on the Australian economy, industries 
and regions

China’s carbon-neutrality transition and Australian 
exports of fossil fuels and minerals

We examine the economic impacts on Australia of changes in China’s import 
demand in its net-zero transition. We take the import demand changes from 
our recent research into China’s decarbonisation efforts over the period 2020–60 
using the CHINAGEM-E model. To investigate the economic effects of China’s 
carbon-neutrality efforts, Feng et al. (2021) first designed a business-as-usual (BAU) 
scenario to serve as the benchmark against which policy results are compared, and 
a core policy scenario, the Carbon-Neutrality Scenario (CNS)3. 

Simulation results of the CNS from Feng et al. (2021) show that reaching carbon 
neutrality requires China’s energy structure to significantly change. Coal’s share in 
primary energy consumption will decline from 57 per cent in 2020 to 12.3 per cent 
in 2060, while the share of non–fossil fuels will nearly quadruple, reaching 
74 per cent. Among the non–fossil fuel energy sources, solar and wind power will 
increase the most, with their shares increasing from less than 1 per cent and 3 per cent 
in 2020, respectively, to 31  per  cent and 22  per  cent, in 2060. Total  electricity 
output is higher in the CNS, with non–fossil fuel energy contributing the most. 
For instance, 62  per  cent of total electricity is from coal-fired power generation 
in 2020; this share will fall to 11.5 per cent, while the contributions of solar and 
wind power generation will increase to 36 per cent and 25 per cent, respectively, 
by 2060. The share of bioenergy will also double, from 2 per cent to 4 per cent. 
The  remaining non–fossil fuel electricity will come from traditional hydropower 
and nuclear power (Figure 12.1). 

Such transformation in the energy system is accompanied by changes in China’s 
economic structure. Fossil fuel and energy-intensive sectors will contract 
considerably, while non–fossil fuel energy sectors will boom. 

While Feng et al.’s (2021) simulations project significant structural change, the 
effects of carbon neutrality on the macroeconomy are mild. By 2060, real GDP 
in China will be approximately 1.4 per cent lower than in the baseline scenario. 
In other words, from 2020 to 2060, with climate action, China’s real GDP will 
grow at 3.56 per cent per annum compared with 3.61 per cent per annum without 
climate action. 

3  CNS is the policy scenario in the CHINAGEM-E model while CCNS is the policy scenario in the VURM model.
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Figure 12.1 China’s changing energy mix in the carbon-neutrality scenario
Notes: CNS is the Carbon‑Neutrality Scenario in Feng et al. (2021); NFF is non–fossil fuel.
Source: CHINAGEM‑E carbon‑neutrality simulation results (Feng et al. 2021).

The substantial changes in China’s energy mix imply significant changes to its fossil 
fuel imports. China’s import demand for coal, crude oil and gas will fall sharply. 
By 2050, China’s imports of coal will be nearly 60 per cent lower, gas will be more 
than 47 per cent lower and oil imports will be nearly 35 per cent lower than they were 
in the baseline scenario. By 2060, China’s imports of coal and gas will be more than 
60 per cent lower and its oil imports will be nearly 50 per cent lower (Figure 12.2). 
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Figure 12.2 Significant decline in China’s fossil fuel imports
Source: CHINAGEM‑E carbon‑neutrality simulation results (Feng et al. 2021).

China’s import demand for iron ore and nonferrous ores, however, may fall not 
as much or at all. China’s investment will remain strong with carbon-neutrality 
actions. The steel smelting industry sells a  large portion of its outputs to the 
construction sector, which in turn sells a  large portion of its outputs to firms 
engaged in investment. As the output of the construction sector falls only a little, 
the steel smelting sector also suffers only a minor loss in output (–0.96 per cent in 
2050 and –0.85 per cent in 2060) (Figure 12.3a).4 Since the steel smelting sector 
is the largest user of iron ore in China, the iron ore sector will also suffer a minor 
loss. At the same time, the price of domestically produced iron ore increases due to 
a rise in domestic price levels caused by prices on carbon emissions. There is thus 
a price-induced substitution effect for China to demand more imported iron ore. 
Our simulation results show that, by 2050, domestic iron ore production will be 
3.56 per cent lower, while imports will be only 0.11 per cent lower relative to the 
BAU scenario (Figures 12.3a and 12.3b). By 2060, domestic production of iron 
ore will be 3.07 per  cent lower (Figure 12.3a) while imports of iron ore will be 
0.04 per cent higher than in the BAU scenario (Figure 12.3b).5

4  In China’s carbon-neutrality scenario, for the steel smelting industry, we did not consider green steel production 
and the possible increase in the use of scrap steel. 
5  The application of carbon capture and storage (CCS) mitigates the cost of carbon in the steel smelting 
industry. As a result, steel smelting production stops declining near the end of the 2040s. By the end of 2060, the 
output of steel smelting is 0.85 per cent lower than the BAU scenario. As its upper stream, the domestic iron ore 
industry also stops declining around the same time and, by 2060, its output is 3.07 per cent lower. The increase 
in the domestic iron ore price caused by the increasing carbon price drives iron ore users to look overseas for ore. 
Therefore, imports of iron ore are 0.04 per cent higher than in the BAU scenario in 2060 (Figure 12.3b).
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Figure 12.3a Declining production of iron ore in China
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Figure 12.3b China’s demand for imported iron ore
Source: CHINAGEM‑E carbon‑neutrality simulation results (Feng et al. 2021).

There is a similar story for nonferrous ore imports. As the main downstream industries 
for nonferrous ores, nonferrous smelting (–1.64 per cent in 2050 and –0.94 per cent 
in 2060) is hardly affected by carbon-neutrality action (Figure 12.4a). The carbon 
tax forces domestic nonferrous ore production to drop (by –3.31 per cent in 2050 
and –2.69  per  cent in 2060) and imports to rise (by 1.2  per  cent in 2050 and 
2.85 per cent in 2060) relative to the BAU scenario (Figure 12.4b).



CHINA’S TRANSITION TO A NEW PHASE OF DEVELOPMENT

270

-3.31
-2.69

-1.64

-0.94

-4.00

-3.50

-3.00

-2.50

-2.00

-1.50

-1.00

-0.50

0.00

20
21

20
24

20
27

20
30

20
33

20
36

20
39

20
42

20
45

20
48

20
51

20
54

20
57

20
60

Domestic production - cumulative deviation from baseline (per cent) 

Nonferrous ores Nonferrous smelting

Figure 12.4a Declining production of nonferrous ores in China
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Figure 12.4b China’s increasing demand for imported nonferrous ores
Source: CHINAGEM‑E carbon‑neutrality simulation results (Feng et al. 2021).

In this study, we assume that Australia’s shares of exports to China will remain at 
their 2019 levels.6 Using the shares in 2019, presented in Table 12.1, and the import 
demand changes simulated from the CNS using the CHINAGEM-E model, we 
calculated the annual changes in China’s import demand for the four Australian 

6  International trade was interrupted by Covid-19 between 2020 and 2022 and there was some trade friction 
between China and Australia from 2020, which particularly affected Australia’s coal exports to China. We therefore 
chose 2019 shares in our study.
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products from 2023 to 2050. These are then translated to export demand shocks to 
Australia and implemented as shifts in the corresponding export demand schedules 
in the VURM model. 

We must point out that in this study we use only the results of the core policy 
scenario, CNS, from Feng et al. (2021), which has 14 alternative carbon-neutrality 
scenarios. However, the results of the import demand changes for Australia’s energy 
products we are investigating—coal, natural gas, iron ore and nonferrous ores—are 
very similar among these 14 scenarios with those in the CNS.7 

China’s carbon-neutrality transition and Australian 
exports of fossil fuels and minerals

Our simulation shows that China’s pursuit of carbon neutrality will slow the growth 
of most of Australia’s mining exports (Figure 12.5). In the CCNS, Australia’s exports 
of coal, LNG and iron ore will be 15.9 per cent, 18.4 per cent and 0.14 per cent lower, 
respectively, than in the base case (AZES)8 by 2050. An exception is nonferrous ores, 
whose exports will be 0.44 per cent higher by 2050. 
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Figure 12.5 Australia’s main fossil fuel and mineral exports in the CCNS: 
Cumulative deviation from AZES, 2050 (per cent) 
Source: VURM simulation results. 

7  Among these 14 scenarios, in the Border Adjustment Mechanism (BAM) scenario (which assumes that 
China implements carbon tariffs on energy-intensive imports, such as chemicals, cement and steel, to maintain 
its domestic goods’ price competitiveness) and the Global Mitigation Efforts (GME) scenario (which assumes 
that world prices for energy-intensive goods such as chemicals, cement and steel change by the same percentage as 
China’s domestic prices), the import demands for chemicals, cement and steel reduce substantially compared with 
the CNS. Since the carbon tariff in the BAM scenario and the import price change in the GME scenario are not 
applied on coal, natural gas, iron ore and nonferrous ores, the results of the import demand changes in these two 
scenarios are very similar to those in the CNS. 
8  As we explained, the AZES does not assume China and India are on the path to their carbon-neutrality 
targets. In the AZES, exports of Australia’s coal and LNG will continue to increase at a rate of 0.88 per cent and 
3.96 per cent, respectively, annually from 2021 to 2050. But with the CCNS, the growth of Australia’s coal and 
LNG exports will reduce to 0.2 per cent and 2.28 per cent, respectively, annually.
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The decreased demand for Australia’s coal, LNG and iron ore caused by China’s 
carbon-neutrality action reduces Australia’s terms of trade. Figure 12.6 shows that 
in the middle of this century, Australia’s terms of trade will be 2.92 per cent lower in 
the CCNS than in the AZES.9 
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Figure 12.6 Changes in terms of trade and real devaluation: Cumulative deviation 
from AZES (per cent)
Source: VURM simulation results. 

Impacts of China’s demand changes on the Australian 
macroeconomy 

The macroeconomic impact on Australia of changing import demand from China’s 
carbon-neutrality action is marginal. Figure 12.7 shows the percentage deviations 
from the base case (AZES) values for real GDP and its components from the income 
side. Real GDP is 0.17 per cent lower in the CCNS by the end of 2050. The decline 
in real GDP is mainly because of the lower growth of capital stock. Figure 12.7 shows 
that capital stock is 0.43 per cent lower in the CCNS than in the AZES. This decline 
is due to the deterioration of the terms of trade, which causes structural effects on 
capital, investment and real GDP.10 Lower capital growth means lower investment 
(–0.85 per cent in Figure 12.8). Given fixed employment,11 the real wage rate drops 
(–0.55 per cent; Figure 12.7), reflecting the decrease in the capital–labour (K/L) 
ratio and the consequent decline in the marginal product of labour. 

9  Positive change in real devaluation for the currency means the value of the Australian dollar in the international 
market becomes lower.
10  Please refer to Dixon and Rimmer (2002) for a detailed explanation of the structural effects caused by the 
terms of trade.
11  In the CCNS, we assume that, in the long term, national employment is exogenous and remains at the same 
level as in the baseline scenario, therefore there is no change in employment.
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The impact of China’s carbon-neutrality action on national real household and 
government consumption (C+G) is larger than on real GDP. Figure 12.8 shows that 
real household and government consumption is 0.49 per cent lower in the CCNS 
than in the AZES. The larger drop in real consumption compared with real GDP is 
because of the decline in the terms of trade affecting household income. 
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Figure 12.7 Real GDP and other macro-variables: Cumulative deviation from 
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Source: VURM simulation results.
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Real domestic final demand (C + G + I) drops more relative to real GDP (Y), leading 
to an improvement in trade balance (Export–Import).12 This is accompanied by 
a real devaluation in the Australian dollar and an increase in the competitiveness of 
Australia’s trade-exposed products. In 2050, the real exchange rate is 2.44 per cent 
below its baseline value (Figure  12.6).13 In that year, exports have increased by 
1.08 per cent while imports have fallen by 1.02 per cent (Figure 12.8). 

The impacts of China’s demand changes on Australian 
industries’ production and employment 

Australia’s coal, LNG and iron ore industries will suffer from China’s 
carbon-neutrality transition, while nonferrous ore industries will benefit slightly. 
Meanwhile, as discussed in the previous subsection, the real devaluation stimulates 
exports and increases the competitiveness of import-competing industries on local 
markets, therefore, export-oriented industries (except coal, LNG and iron ore) and 
import-competing industries will benefit from China’s carbon-neutrality transition. 
Figure 12.9 shows the percentage deviations from the base case (AZES) values for 
exports of 81 commodities.14 Except for coal and LNG, almost all the commodities 
that have overseas markets experience an expansion in their exports.
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Figure 12.9 Changes in Australia’s exports by commodity in CCNS: 
Cumulative deviation from AZES (per cent)
Source: VURM simulation results.

12  Recall the basic GDP identity: Y = C + I + G + (X – M). 
13  The positive change of real devaluation in Figure  12.6 means a  decline in the real exchange rate of the 
Australian dollar.
14  Please refer to the Appendix for the list of commodities in the VURM model used in this research.
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Table  12.2 shows deviations from the baseline values for national production 
and employment by Australian and New Zealand Standard Industrial 
Classification (ANZSIC) division in the final year of the simulation period, 2050. 
Percentage deviations in production are shown in the first column; the second and 
third columns relate to employment. Percentage deviations in employed hours are 
shown first; absolute changes in the number of people employed expressed in units 
of 1,000 are shown second. Note that a change in hours can be accommodated by 
a mix of changes in the number of people employed and in hours worked per person. 
In our modelling, we allow for both. 

Table 12.2 ANZSIC divisions: Production and employment in 2050

ANZSIC division Percentage 
deviation in 
production

Percentage 
deviation in 

employment 
(hours)

Absolute 
deviation in 

employment 
(1,000 persons)

A. Agriculture, forestry, fishing 1.47 2.32 2.40

B. Mining –3.94 –4.65 –6.62

C. Manufacturing 2.38 2.60 2.68

D. Utilities –0.32 –0.12 –0.44

E. Construction –1.03 –0.98 –0.63

F. Wholesale trade 0.45 0.51 0.60

G. Retail trade 0.06 0.13 0.15

H. Accommodation 0.25 0.24 0.27

I. Transport –0.05 0.13 0.31

J. Information media –0.09 0.00 0.04

K. Financial services –0.28 –0.28 –0.27

L. Rental services –0.70 –0.79 –0.94

M. Professional services 0.07 0.12 0.11

N. Administrative services 0.09 0.10 0.13

O. Public administration –0.44 –0.43 –0.44

P. Education –0.03 –0.02 –0.04

Q. Health –0.33 –0.32 –0.28

R. Arts and recreation –0.17 –0.11 –0.11

S. Other services –0.37 –0.35 –0.28

T. Dwelling ownership –0.08 0.00 0.00

Source: VURM simulation results.

Changes in production in most industries are in line with real GDP. In this section, 
we only discuss the industries with notably large changes compared with real GDP. 
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It is not surprising that mining (B) suffers the most because the slight increase 
in the exports of nonferrous ores cannot offset the significant decline of coal and 
LNG. Mining industry production drops significantly and there are 6,620 fewer 
jobs—a 4.65 per cent decline in total sectoral employment. Since construction (E) 
sells most of its outputs to investment-related services and investment overall 
declines relative to its baseline level (Figure 12.8), construction also suffers.

Agriculture, forestry and fishing (A) has a  significant export share. As discussed 
in the previous section, China’s decarbonisation decreases the real value of the 
Australian dollar, which increases the competitiveness of internationally traded 
industries. Therefore, agriculture, forestry and fishing (A) is projected to experience 
an increase in production (1.47 per cent) primarily due to increased sales to overseas 
markets. With an increase in production, employment also increases (2.32 per cent, 
or 2,400 additional jobs).

Accommodation (H) comprises industries that produce hotel, restaurant and 
food services. It also has a significant export share, reflecting sales in Australia to 
foreign visitors. With a devaluation of the Australian currency, the accommodation 
division is expected to see an increase in production (0.25 per cent) primarily due 
to increased sales to overseas visitors. Sectoral employment is thus projected to grow 
by 0.24 per cent, or 270 jobs.

Manufacturing (C) comprises some industries that are exported-oriented and 
some that are import-competing. The real devaluation of the Australian dollar also 
stimulates the expansion of manufacturing: production increases by 2.38 per cent 
and employment increases by 2.6 per cent, or 2,680 jobs.

The impacts of China’s demand changes on 
Australian regions

Real gross state product (GSP) falls relative to the baseline scenario (AZES) in 
Queensland (QLD), Western Australia (WA), the Northern Territory (NT) and the 
Australian Capital Territory (ACT), and rises in Victoria (VIC), Tasmania (TAS), 
South Australia (SA) and New South Wales (NSW). Figure 12.10 shows projected 
percentage deviations from base-case levels for real GSP. Percentage deviations in 
production and employment (hours) in 2050 are given in Table 12.3, which also 
shows the absolute change in the number of employed persons in 2050.

The pattern of impacts on real GSP reflects the pattern on industries. Just as some 
industries experience output gains relative to the AZES scenario and some experience 
output losses, state results vary due to differences in industrial composition. 
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Figure 12.10 Real gross state product: Percentage cumulative deviations from 
AZES values
Source: VURM simulation results.

Table 12.3 State and territory production and employment in 2050

State/territory Percentage 
deviation in 

real GSP

Percentage 
deviation in 

employment (hours)

Absolute deviation 
in employment 
(1,000 persons)

New South Wales 0.01 0.14 0.16

Victoria 0.47 0.67 0.72

Queensland –1.18 –1.07 –0.92

South Australia 0.70 0.91 0.99

Western Australia –0.77 –0.47 –0.67

Tasmania 1.11 1.30 1.26

Northern Territory –2.77 –2.79 –2.35

Australian Capital Territory –0.17 –0.12 –0.02

Source: VURM simulation results.

Queensland has a  large representation of coalmining, which is the main reason 
China’s decarbonisation is expected to reduce its share in the national economy. 
In  2050, Queensland is projected to have a  real GSP 1.18  per  cent lower than 
in the baseline scenario; employment is down by 1.07  per  cent—equivalent to 
920 fewer jobs.
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The Northern Territory is also projected to contract in output—down by 
2.77 per  cent relative to the baseline levels (AZES) in 2050. The main negative 
influence for the Northern Territory is a large representation of gas extraction and 
LNG manufacturing. Its employment will be 2.79 per cent lower or 2,350 job losses. 

In Western Australia, although gas and iron ore mining and LNG manufacturing 
drive its state production down, its exports of other minerals will partially offset 
the negative effects. The combined effects are that its real GSP is projected to fall 
slightly (by 0.77 per cent, or 670 jobs lost) relative to the baseline. New South Wales 
will also have a slight loss in its output, mainly because of its coal production.

The Australian Capital Territory’s economy is almost entirely service-oriented 
and therefore the fall in its production and employment is consistent with the 
national picture.

By contrast, Tasmania, Victoria and South Australia do not have or only have small 
amounts of coal and LNG production. They benefit slightly from the expansion of 
their export-oriented and import-competing industries. Though New South Wales 
suffers from the decline of its coal production, it will benefit from the expansion of 
its export-oriented and import-competing industries. The combined effects are that 
New South Wales will have a slight increase in its output. 

Conclusion
China’s decarbonisation will cause significant changes in its energy and economic 
structures, which will have important implications for many Australian industries 
and commodities. Applying the multiregional model of the Australian economy 
(VURM), this research explores the implications of China’s changing import 
demand for the Australian economy through impacts on Australia’s main fossil fuel 
and mineral exports. Our simulation shows that though the substantial decline of 
China’s energy imports will reduce Australia’s exports of fossil fuels, it will increase 
other Australian exports, including of nonferrous ores, and the overall impacts on 
the national economy are negligible. 

The key results of our analysis can be summarised as follows: first, by the middle of 
the century, Australia’s coal and LNG exports will decline by nearly 16 per cent and 
19 per cent, respectively, compared with a scenario that does not consider China’s 
carbon-neutrality actions. Second, Australia’s iron ore exports will suffer a minor 
decline. Exports of nonferrous ores could increase slightly given the assumption that 
China will not increase the use of scrap steel and switch to ‘green steel’ production. 
Third, declining demand for fossil fuels in China will cause Australia’s terms of 
trade to fall, leading to negative structural effects on capital, investment and real 
GDP. Fourth, the slight devaluation of real exchange rate increases Australia’s 



12. THE TRANSITION TO CARBON NEUTRALITY IN CHINA AND ITS IMPACTS ON AUSTRALIA

279

competitiveness. As a  result, Australia’s exports are 1.08  per  cent higher and its 
imports are 1.02 per cent lower in the middle of the century. Fifth, the effects of 
China’s net-zero transition on Australian industries are a mixed story with fossil fuel 
industries losing, while some other industries, especially export-oriented ones, gain. 
Sixth, the regions with high coal and LNG industry concentrations, such as the 
Northern Territory and Queensland, are disproportionately and negatively affected. 
The slight increase in other mineral exports in the case of Western Australia cannot 
fully offset the negative effects of the decline in LNG and iron ore exports. 

This chapter has several caveats. First, the impacts of China’s carbon-neutrality 
transition are simulated by demand changes in just four products: coal, LNG, iron 
ore and nonferrous ores. Impacts through trade of other products in both directions, 
and the response of the Australian economy, have not been considered. We also have 
not considered the increasing use of scrap steel. If these assumptions are changed, 
export of iron ore might decline further and the increasing demand for Australia’s 
nonferrous ores could also change. Another limitation is that while Australia can 
benefit from decarbonisation in China and elsewhere through its development of 
critical minerals and hydrogen, the current versions of both the CHINAGEM-E 
and the VURM models have not included these emerging industries that will 
potentially play an important role in both countries’ carbon-neutrality transitions. 
Taking the steel industry as an example, replacing coking coal with hydrogen in 
steelmaking will affect Australia’s coal exports, but it could benefit from exporting 
hydrogen-related energy-intensive products. By processing iron ore using hydrogen 
for the early stages of steelmaking, Australia could export to China more processed 
iron (ingot) rather than iron ore (Garnaut 2019). The third limitation is that these 
results do not consider the effects of China’s efforts to diversify the sources of fossil 
fuel and iron ore imports. We assumed that the shares of Australia’s main exports to 
China are the same as their 2019 levels. A further argument for improvement is that 
using a global model instead of the CHINAGEM-E could capture more nuanced 
impacts through interactions in global trade. 
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Appendix
Table A12.1 List of commodities and industries in the VURM model, 2019 version

1 SheepCattle Sheep and beef cattle
2 Grains Grains production
3 DairyCattle Dairy cattle
4 OtherCrops Other crop production
5 SugarCane Sugarcane production
6 Cotton Raw cotton and ginning
7 OtherAg Other agriculture
8 FishHuntTrap Fishing, hunting and trapping
9 Forestry Forestry and logging
10 AgSrv Agricultural services
11 Coal Coalmining
12 Oil Oil extraction
13 GAS Gas extraction
14 LNG LNG production
15 IronOre Iron ore mining
16 OthNonFeOre Nonferrous metal ore mining
17 NonMetMins Non-metallic ore mining
18 MiningSrv Exploration and mining support services
19 MeatProds Meat products
20 DairyProds Dairy products
21 SugarManuf Refined sugar processing
22 OthFoodProds Other food products
23 DrinkProds Beverages and tobacco
24 TCF Textiles, clothing and footwear
25 WoodProds Wood products
26 PaperProds Pulp and paper products, printing
27 PetrolRefine Petroleum refinery products
28 OtherChems Other chemical products
29 NonMetCement Non-metallic mineral products
30 IronSteel Iron and steel manufacturing
31 Alumina Alumina smelting
32 Aluminium Aluminium refining
33 OtherMetals Other non-ferrous metals
34 MotorVehicle Motor vehicles and parts
35 OtherTranEqp Other transport equipment
36 OtherMan Other manufacturing
37 ElecCoal Electricity generation: coal
38 ElecGas Electricity generation: gas
39 ElecHydro Electricity generation: hydro
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40 ElecOther Electricity generation: non-hydro renewable
41 ElecSupply Electricity supply
42 GasSupply Gas supply and products
43 WaterSupply Water and drainage products
44 ResidBuildng Residential construction
45 NonResBld Non-residential construction
46 CvlEngCnstct Civil engineering
47 ConstrucSrvc Construction services
48 WholeTrade Wholesale trade services
49 RetailTrade Retail trade services
50 Accommodation Accommodation services
51 Restaurant Restaurant and food services
52 RoadFreight Road freight transport
53 RoadPassngr Road passenger transport
54 RailFreight Rail freight transport
55 RailPass Rail passenger transport
56 AirTrans Air transport services
57 OthTrans Water and other transport services
58 Commun Communication services
59 BankFinance Banking services
60 Insurance Insurance services
61 Superann Superannuation services 
62 RentHire Non–real estate rental and hiring services 
63 OwnerDwellng Ownership of dwellings 
64 RealEstateSr Real estate business services
65 LegalSrv Legal services
66 ProfSciTech Professional, scientific and technical services
67 AdminSupport Other business services
68 PubAdminReg Public administration
69 Defence Defence services
70 PreSchool Preschool education services 
71 PrimSchool Primary school education services
72 SecdrySchool Secondary school education services
73 TechVocOthEd Technical education services
74 TertiaryEdu Tertiary education services
75 HealthSrv Healthcare services
76 ResidCare Residential care services
77 ChildCareSrv Childcare services
78 OthSocAsst Other care services
79 ArtsRecreate Arts and recreational services
80 Gambling Gambling services 
81 OtherSrv Other services
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