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CLIMATE CHANGE Miitigating agricultural greenhouse gas emissions in China — Status, potential and challenges

Abstract: China country report

This report describes the current state of agriculture in China, focusing on the greenhouse gas
(GHG) emissions it produces and the relevant climate and other socioeconomic policies that
affect its development. We identify options that could reduce agricultural emissions and review
mitigation potential of those options. Finally, we identify barriers to implementing these
mitigation options and some possible solutions to overcoming those barriers.

Kurzbeschreibung: China Landerbericht

Dieser Bericht beschreibt den aktuellen Stand der Landwirtschaft in China, mit einem
Schwerpunkt auf die von ihr produzierten Treibhausgasemissionen und die relevanten
klimapolitischen und sozio6konomischen Rahmenbedingungen, die ihre Entwicklung
beeinflussen. Wir identifizieren Optionen, die die landwirtschaftlichen Emissionen reduzieren
konnten, und vergleichen ermittelte Minderungspotenziale dieser Optionen. Abschlief3end
werden die Hindernisse fiir die Umsetzung dieser Minderungsoptionen und einige mogliche
Losungen zur Uberwindung dieser Hindernisse aufgezeigt.
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1 General characteristics of the agricultural sector and
policy landscape

1.1 Characteristics of agriculture sector

China has the largest area of agricultural land on the planet, land used for crop cultivation and
animal husbandry covers more than 521 million ha (FAO 2022a). At the same time it has only
0.085 ha of arable land per capita (OECD 2018, The World Bank 2023). Arable land refers to land
used for temporary crops, temporary meadows and temporary pastures (FAO 2022b). In
comparison, the global average of arable land per capita was 0.18 ha in 2018 (The World Bank
2023). The share of arable land has fluctuated. The size of Chinese farms was in average 0.6 ha in
2012 (OECD 2012), but has been increasing in recent years in response to demand for higher
farm income and higher efficiency in agricultural production (OECD 2018). Currently, different
types of farms shape agricultural production, including family farms, large-scale state farms and
the dominating smallholder farms (Xu et al. 2023).

Figure 1: Agricultural land as a share of total country area (2019)
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Source: FAO (2022a) data for all countries. Data includes “Cropland” and “Land under permanent meadows and pastures”.

In mainland China, the share of land area categorised as agricultural land amounted to 56% in
2019 (FAO 2022b). The share of arable land has fluctuated. Between 1952 and 1979 China lost
around half of its arable land per capita, due to the construction of roads, housing, and factories
(Lardy 1983). Between 1961 and 1994 the share of agricultural land in mainland China
increased from 36% to 55.7% (FAO 2022b). 26% of agricultural land in 2019 were cropland and
74% were permanent meadows and pastures (ibid). According to the third Chinese national land
survey from 2019, 127.9 million ha are classified as cultivated land, 284.1 million ha are forest
land, 264.5 million ha are grassland and 23.5 million ha are wetlands (NBS 2022).

13
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Figure 2: Agriculture, fisheries, and forestry's contribution to GDP (2019)
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Source: World Bank (2022) data for all countries except New Zealand due to lack of data. Value for New Zealand was taken
from OECD (2021).

Agricultural production has continuously increased. China is the main global producer of
potatoes, wheat and paddy rice. It has been the main global producer of potatoes over the last 20
years and of what and paddy rice over the last 30 years (FAO 2022d). China has also been the
second main producer of maize in the last 30 years (FAO 2022d). Total crop production
increased from around 508.3 megatons (Mt) in 1977 (pre reform) to 1827.5 Mt in 2020 as result
of economic and land reforms as well as technological development (Garnaut et al. 2018, FAO
2022d). Cereal production more than doubled in this time, while vegetable and fruit production
increased more than tenfold, also making China one of the largest vegetable producers in the
world. China is also the largest producing and consuming country of pork (You et al. 2021).

Imports and exports of agricultural products have increased since World Trade Organisation
(WTO) accession in 2001. In terms of import and export value in USD, China was the third
largest food exporter and the largest net importer of food in 2019 (FAO 2021). According to the
Chinese National Bureau of Statistics (2023), the value of exported food and live animals in
2020, was over 63.5 billion USD and imports amounted to 122.8 billion USD. The main imported
foods are meat, followed by fruits and vegetables (FAO 2021). Despite being among the top
producers of grains, China does not export significant amounts of maize, wheat or rice and even
is one of the top three importers of rice (FAO 2021).

1.2 Socio-economic dimensions

China’s population exceeded 1.41 billion people in 2020 (NBS 2023) and is currently undergoing
a period of demographic change. The working age population is declining as of 2015 and rural
areas have a high share of population over the age of 65 (OECD 2018). China’s population is
projected to peak before 2030 and to stay below 1.5 billion people (UN 2022). More recent

15
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Figure 3: Agricultural employment as a share of total workforce (2019)
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Source: World Bank (2021) data for all countries except Argentina due to data discrepancy. Value for Argentina was taken
from ILO (2021).

1.3 Greenhouse gas emissions from the Agriculture, Forestry and Other
Land Use (AFOLU) sector and drivers

According to FAOSTAT estimates, emissions from agriculture, excluding emissions, amounted to
789.6 MtCOze in 2019 and made up 6% of national emissions (Figure 4). Emissions from
agricultural soils! made up 31%, enteric fermentation 23%, rice cultivation 19%, manure
management 7% and, crop residues 4% and burning of residues 1%. On-farm energy use
contributed 15% of emissions.

The latest available GHG emissions data provided by the Chinese Government to the United
Nations Framework Convention on Climate Change (UNFCCC) is from 2018 and included in its
third Biennial Update Report (BUR) (China 2023). According to national data, agricultural
emission accounted for 6.1% of Chinese emissions in 2018 (China 2023). The relative
importance of the different emission sources is comparable to the FAOSTAT estimates. China
reported non-carbon dioxide emissions in five categories of agricultural emissions, namely
enteric fermentation, manure management, rice cultivation, agricultural soils and field burning
of agricultural residues. According to the BUR agricultural emissions from these categories
amounted to 793 MtCOze in 2018. The highest share arising from enteric fermentation (28.7%),
followed by emissions from agricultural soils (28.1%), rice cultivation (24,7%), manure
management (17.7%) and field burning of agricultural residues (0.8%). The inventory uses a
combination of tier 1 and 2 methodologies from the 1996 Intergovernmental Panel on Climate
Change (IPCC) guidelines. Only CH4 emissions from rice cultivation are calculated using a tier 3

1 This number refers to emissions from application of synthetic fertiliser and manure to soils and manure left on pastures.
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methodology. The Global Warming Potential (GWP) values are from the second IPCC Assessment
Report.

According to the Academy of Global Food Economics and Policy at China Agricultural University
(AGFEP), the Chinese agri-food system contributed 8.2% to national GHG emissions in 2018,
namely 1.09 Gt COz2e (AGFEP 2022). This estimate includes emissions from agricultural
activities, agricultural land use and energy used for intermediate inputs and food processing.

Figure 4: China’s GHG emissions profile (2019)
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Source: Gltschow et al. (2021) for energy (excl. on-farm energy use), industry, waste, and other sectors. FAO (2022c) for
agriculture and agriculture-related emissions.23

According to information reported in the second BUR agricultural emissions declined in 2018,
compared to the value reported for 2014 (830 MtCOe) (China 2018a). According to FAOSTAT
data agricultural emissions peaked in 2016 at about 840 MtCOze and have since then slightly
declined (Figure 5). Compared to 1994, agricultural emissions in 2019 increased by about 10%.
This increase was mainly driven by emissions from synthetic fertiliser (45%), manure applied to
soils and pastures (36%) and on farm energy use 42%. Emissions from manure management,
rice cultivation and enteric fermentation decreased by 9%, 8% and 6% respectively.

2 The PRIMAP-hist dataset used for all non-agriculture-related emissions combines multiple datasets but prioritises country-
reported data (Glitschow et al. 2021, Glitschow et al. 2016). FAO data may differ from nationally reported agricultural emissions
under the UNFCCC, and thus agricultural emissions reported under PRIMAP-hist, as a result of data uncertainties and differing
methodological approaches to reporting emissions in this sector. We use FAO for these graphs for non-Annex I countries since it
includes a complete time series from 1990 to 2019, has a higher level of detail for non-Annex 1 countries (e.g. enteric fermentation
emissions per category of animal), and to maintain consistency across the assessed countries.

3 While on-farm energy use is generally reported under the energy sector emissions for both PRIMAP-hist (Glitschow et al., 2021)
and national data, we include it as an agriculture-related emissions source in this study because it is part of agricultural production
(fuel use in harvesters, stable heating, grain drying etc.) and its relevance in several countries in terms of magnitude and mitigation
potential. We refer to 2019 instead of 2020 data which was the latest data available at the time of writing, due to COVID-related
economic dynamics that affected national emissions in 2020.
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According to the second BUR, agricultural emissions in 2014 increased by 37.1% compared to
data reported in 1994 (605 MtCOze, excluding on-farm energy use). This was mainly driven by
an increase in emissions from manure management of 11%. Emissions from rice cultivation
were reported to have increased by 1.2%. Emissions from agricultural soils decreased by 3.1%
and emissions from enteric fermentation decreased by 10.4%. On farm energy use was not
reported in the Chinese BUR. The National Bureau of Statistics provides information on the “use
of agricultural diesel”, the latest available figure for 2019 indicates a use of 19.34 million tons
(NBS 2023).

It is not clear what emissions are included under the agricultural soil emissions category by
China, hence a comparison with FAOSTAT data is difficult. But assuming it includes manure left
on pasture, manure applied to soils and synthetic fertiliser application, and using the same GWP
values as the Chinese BUR, FAO estimates for agricultural soil emissions are higher. There are
also differences in the trends for each of the emission categories, while FAOSTAT data indicates
an increase in emissions from agricultural soils, the BUR indicates a decrease. While the BUR
data indicates a slight increase in emissions from manure management, and a larger increase in
emissions from enteric fermentation, FAOSTAT data indicates a decrease.

Figure 5: Agriculture-related emissions in China (1990-2019)
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Source: FAO (2022c).

According to FAOSTAT, the LULUCF sector was a sink in 2019, removing 649 Mt COze., mainly
through forest lands. In the second BUR, the LULUCF sector was also reported as a sink in 2014,
with net removals of 1151 Mt COze. The largest share of CO, removals came from forest lands
(73%), followed by harvested wood products (9.6%), grasslands (9.4%), agricultural soils
(4.2%) and wetlands (3.9%.). CH4 emissions from wetlands were 1.72 Mt. Most LULUCF

19
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categories are calculated using tier 2 methodologies, only emissions from croplands were
calculated with tier 3 and other land with tier 1. In the third BUR net removals from LULUCF
amounted to 1257 MtCOze.

Figure 6: LULUCF emissions in China (1990-2019)
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Source: FAO (2022c). Includes FAO categories “Forestland”, “Net forest conversion”, “Forest fires”, “Fires in humid tropical
forests”, “Forest fires”, “Savanna fires”4, and “Drained organic soils”. Note that FAO data differs from national data and
uses forest activity data in 5-year intervals, meaning data is averaged over the 5-year periods and can highly fluctuate
between those intervals. This report uses FAO for consistency with the other non-Annex | countries in this report series. The
most recent data on emissions from LULUCF reported by China is from 2014, where a sink of 1,115 Mt CO,e was reported
(China 2018a).

1.4 Governance structures and agricultural policy framework

Agricultural policy in China is guided by the “Chinese Communist Party (CPC) Central Committee
on work related to agriculture, rural areas and farmers”4 Two ministries are relevant for policy
formulation and implementation, namely the Ministry of Agriculture and Rural Affairss and the
Ministry of Natural Resourcesé. Both ministries are represented in the Chinese State Council
through their minister. The State Council is the highest administrative organ of the executive
branch’. The National Development and Reform Commission (NDRC), a department under the
State Council tasked with overall economic and social government planning and strategic

4 http://english.moa.gov.cn/Institutional

5 http://english.moa.gov.cn/
6 https://www.mnr.gov.cn/jg/sdfa/201809/t20180912_2188298.html

7 https://english.www.gov.cn/archive/chinaabc/201911/22 /content WS5ed77233c6d0b3f0e9499854.html
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