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Chapter 2. Overview of the food and agriculture situation in Japan

This chapter describes the overall economic, social and environmental context in which
Japan’s food and agriculture sector operates, and the natural resource base upon which it
relies. It provides an overview of the general geographical and economic characteristics
of Japan, identifies the main structural characteristics of the food and agriculture sector,
provides an overview of the main food and agriculture outputs and markets; and analyses
the main trends in agricultural productivity, competitiveness and sustainability. It finally
raises a number of challenges the agro-food complex is likely to face in the future.
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2.1. General economic context

Agriculture in the Japanese economy

Japan is the world’s third largest economy, after the United States and the People’s
Republic of China (hereafter “China”), with a relatively small land area and high population
density (Table 2.1). The share of agriculture in GDP has declined to 1.1%, while the share
in employment is 3.4%, both of which are lower than the OECD average (Table 2.2). The
higher share of agriculture in employment than GDP indicates that labour productivity in
agriculture is lower than in the rest of the economy. The majority of those employed in
agriculture are part-time farmers.

The food and agricultural sector, including food manufacturing industries, accounts for
3.4% of GDP and 5.3% of employment. In rural areas, the service industry generates the
majority of employment. Even in the mountainous agricultural region, the employment
share of primary industry is only 12%. Hokkaido, the northernmost prefecture, has a higher
economic share of the food and agricultural sector, where these industries generate 7% of
GDP and 10% of employment in the prefecture. The food manufacturing sector generates
nearly half of employment in the manufacturing sector in Hokkaido.

Despite small shares of agriculture in the economy, agriculture is a major user of natural
resources. Agriculture is the largest user of land and water, accounting for 12% of the total
land area (36% of the total inhabitable area) and 68% of total water withdrawals. Japan is
a mountainous country and forests account for about two-thirds of total land. The
agricultural area decreased by more than 10% over the past two decades due to farmland
abandonment and conversion to non-farm uses (e.g. residential or commercial uses). About
half of farmland is irrigated paddy field used for rice production, while the rest is upland
(dryland) for non-rice production such as wheat and soybeans.

Table 2.1. Contextual indicators, 2017*

GDP GDP_per . Total land Agricultural Arable land Freshwater Freshwater
- capita Population area . resources
USD billion . land per capita resources )
. x usbD million thousand . per capita
in PPP . ” thousand ha hectares billion m3
in PPP km2 m3
(2017) (2017) (2017) (2015) (2015) (2015) (2014) (2014)
Japan 5487 43299 127 365 4 496 0.03 430 3378
Australia 1260 50 588 25 7682 365913 1.93 492 20932
China 23 301 16 807 1386 9425 528 635 0.09 2813 2062
Korea 1973 38 350 51 97 1736 0.03 65 1278
France 2876 42 858 67 548 28727 0.28 200 3016
Germany 4188 50 649 83 349 16 731 0.15 107 1321
Netherlands 904 52799 17 34 1837 0.06 11 652
United 2861 43 314 66 242 17138 0.09 145 2244
Kingdom
EU28 21086 41119 512 4238 184 534 0.21 1505 2968
United States 19 391 59 535 326 9147 405 863 0.47 2818 8844
OECD 56 473 43 624 1295 34 466 1181729 0.30 10 499 8 251

Note: * or latest available year, ** PPP: Purchasing Power Parity.

Sources: Eurostat (20171]), [demo_pjan], http://ec.europa.cu/eurostat/data/database; FAO (2017p2), FAOSTAT
(database), http://www.fao.org/faostat/en/; OECD (20183)), National Accounts (database), https://stats.oecd.org/; UN
(201841), World Population Prospects: The 2017 Revision, https://esa.un.org/unpd/wpp/; World Bank (2018s)), World
Development Indicators (database), http://data.worldbank.org/indicator.
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Table 2.2. Share of agriculture in the economy and in natural resources, 2017*

Gross value Employment Exports Imports Total land area Total water
added withdrawals
(2017) (2017) (2016) (2016) (2015) (2014)
Per cent
Japan 1.1 34 0.7 8.8 12.3 67.6
Australia 3.0 26 16.7 6.7 47.6 23.7
China 8.9 27.0 25 6.6 56.2 NA
EU28 1.3 42 7.3 6.6 435 24.6
France 1.6 26 13.0 9.4 52.5 10.0
Germany 0.6 1.3 5.8 8.1 48.0 1.1
Korea 22 48 1.2 5.9 17.8 60.6
Netherlands 1.8 20 19.8 14.7 54.5 09
United States 1.1 1.6 11.3 5.6 444 35.8
OECD 1.5 46 89 8.1 343 42.1

Note: * or latest available year. 1. Value added in agriculture, hunting, forestry and fishing as a share of total value added.
2. Share of employed persons aged 15 years and over, in agriculture, hunting, forestry and fishing in total NACE activities.
3. Agro-food definition does not include fish and fish products. 4. For EU28, imports and exports include only extra-EU trade.
5. For OECD, imports and exports include both intra- and extra-OECD trade. 6. For EU28, share of total water withdrawals
does not include Austria, Bulgaria, Croatia, Cyprus**, Ireland, Italy, Malta, Portugal and Romania. 7. For OECD, share of total
water withdrawals does not include Chile.

** 1. Note by Turkey: The information in this document with reference to “Cyprus” relates to the southern part of the Island.
There is no single authority representing both Turkish and Greek Cypriot people on the Island. Turkey recognises the Turkish
Republic of Northern Cyprus (TRNC). Until a lasting and equitable solution is found within the context of the United Nations,
Turkey shall preserve its position concerning the “Cyprus issue”. 2. Note by all the European Union Member States of the
OECD and the European Union: The Republic of Cyprus is recognised by all members of the United Nations with the exception
of Turkey. The information in this document relates to the area under the effective control of the Government of the Republic
of Cyprus.

Sources: Eurostat (20186)), /namal0_al0], [lfsa_egan2], http://ec.europa.cu/eurostat/data/database; OECD (2018;77), System
of National Accounts, Annual Labour Force Statistics, http://data.oecd.org/; UN (2018s1), COMTRADE United Nations
Commodity Trade Statistics (database), https://comtrade.un.org/; OECD (20189)), Agri-environmental indicators (database),
http://www.oecd.org/tad/sustainableagriculture/agri-environmentalindicators.htm. World Bank (2018(s1), World Development
Indicators (database) http://data.worldbank.org/indicator.

Demographic change

The contraction of the Japanese population and labour force is a major challenge which
increasingly affects the food and agriculture sector. Japan’s total population peaked in 2008
and is expected to decline by 31% by 2065 (Figure 2.1). Its working age population first
began to decline in 1995 and it is expected to decline by 41% over the next four decades.
The country’s fertility rate (1.44 in 2016) is lower than the OECD average (1.73) and one
of the lowest among OECD countries (World Bank, 2018s;). Labour shortages are a reality
with a ratio of more than one job opening per applicant since 2011, and the share of firms
reporting shortages of labour has increased markedly (OECD, 2017[10)).

The ageing population is particularly significant for the economy. The share of the
population aged 65 years or more will rise from around 27% in 2016 to almost 40% in
2055, the highest in the OECD area. The elderly population is projected to reach 73% of
the working age population (15-64) by 2050. Half of the children born in 2007 are expected
to live until the age of 107. This elderly dependency ratio in rural and urban areas is again
the highest among OECD countries (OECD, 2013[11;). The ageing issue is more severe in
rural areas, where both depopulation and ageing are more advanced and growing faster than
in other areas of the country, largely due to the migration of young people to cities (OECD,
201612)).
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Figure 2.1. Japan’s demographic structure, 1950 to 2065
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Note: Children refers to the population under 14 years, working-age population refers to those aged between
15 and 64, and elderly population refers to those aged 65 years and over.

Source: MIC (2017131) 2015 Population Census, http://www.stat.go.jp/english/data/kokusei/index.html, IPSS
(2017114)),  Population  Projections  for  Japan: 2016 to 2065, http://www.ipss.go.jp/pp-
zenkoku/e/zenkoku_e2017/pp_zenkoku2017e.asp.

StatLink =M http://dx.doi.org/10.1787/888933957211

2.2. Characteristics of the agricultural and agro-food sectors in Japan

Production

The total value of agricultural production peaked in 1984 and up to 2010 declined on
average by 1.4% annually. Increasing imports of food and agricultural products and
declining domestic food consumption are the main drivers of this decline. However,
between 2010 and 2017, the value of agricultural production increased on average by 1.9%
annually. As a result, the value of agricultural production in 2017 recovered its highest
level since 2000.

The structure of agricultural production has evolved over time. The share of rice in the
value of agricultural production declined from 43% to 17% between 1965 and 2015
(Figure 2.2). Over this same period, the share of livestock and vegetable production
increased from 23% and 12% to 35% and 27%, respectively. Livestock, vegetable and fruits
now account for more than 70% of the total value of agricultural production.
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Figure 2.2. Composition of agricultural production value in Japan, 1960 to 2017
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Source: MAFF (201815)), Statistics on Agricultural Income 2017 (database),
http://www.maff.go.jp/j/tokei/kouhyou/nougyou_sansyutu/index.html.

StatLink Si=r http://dx.doi.org/10.1787/888933957230

Consumption

In 2016-18, on average, 26% of household expenditure went to food, of which 19% was
consumed outside the home (MIC, 2019(¢)). Similar to the change in the agricultural
production structure, annual consumption per capita of rice declined continuously between
1962 and 2017, from 118 kg to 54 kg (Figure 2.3). The “westernisation” of the Japanese
diet increased consumption per capita of meat and dairy by 6.3 and 4.2 times between 1960
and 2017.

Due mainly to the ageing Japanese population, calorie supply per capita started to decrease
in 1996 and is projected to decline by 11% to 26% between 1995 and 2050 depending on
the alternative assumptions (PRIMAFF, 2014:7)). As the Japanese population continues to
age and to contract, domestic food demand is expected to decline.

Figure 2.3. Per capita supply of food in Japan, 1960 to 2017
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Source: MAFF (2018181), Food Balance Sheet 2017 (database), http://www.maff.go.jp/j/zyukyu/fbs/.
StatLink iz http://dx.doi.org/10.1787/888933957249
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Trade

Japan is the world’s fourth largest importer of agro-food products, after the United States,
China, and Germany (UN Comtrade, 2018s;), and the second largest net importer of agro-
food products after China (MAFF, 2017[19). In 2015-17, the value of its agro-food imports
was 13.4 times larger than that of its exports.

While Japan maintains near self-sufficiency in rice, the food self-sufficiency ratio in calorie
supply declined from 79% in 1960 to 38% in 2017, meaning that more than 60% of calorie
intake depends on imports. Wheat and soybean depend largely on imports. On a value basis,
the self-sufficiency ratio was 65% in 2017, reflecting a recent proportional increase in
domestic vegetables, fruits and livestock products, which have a relatively higher unit price
and added value per calorie.

Japan’s agro-food exports are rapidly growing (Figure 2.4). In particular, agro-food exports
nearly doubled from 2011 to 2017, reaching JPY 497 billion (USD 4.4 billion). In 2016,
the government set a target to increase exports of agro-food, fisheries and forestry products
to JPY 1 trillion (USD 9 billion) by 2019.! The share of agro-food exports in total exports
increased from 0.4% to 0.6% over the same period.

Most Japanese agricultural exports are directed at final consumers rather than to an
intermediate industry use. Processed food products such as alcohol, green tea, snacks,
sauces and seasonings account for the majority of Japan’s agro-food exports. Among the
unprocessed products, apples and beef are the most exported products. Approximately half
of Japan’s agricultural imports are primary and processed products for consumption, while
the rest is for further processing by domestic industries. These products include pork,
maize, poultry, and poultry products.

The United States is Japan’s largest trading partner for agro-food imports, followed by
China, Australia, Thailand, Canada and Brazil (Table 2.3). The majority of Japan’s agro-
food exports goes to Asian countries; Hong Kong and Chinese Taipei are the largest
importers of Japanese agro-food products.

Figure 2.4. Japan’s agro-food exports, 2002 to 2017
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Source: MAFF (2018207), Overview of Foreign Trade of Agricultural, Forestry, and Fishery Products,
http://www.maff.go.jp/j/tokei/kouhyou/kokusai/houkoku gaikyou.html.

StatLink Sism http://dx.doi.org/10.1787/888933957268
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Table 2.3. Major agro-food trade partners of Japan, 2015-17

Imports % Exports %
United States 235 Hong Kong, China 21.7
China 11.9 Chinese Taipei 15.2
Australia 7.0 United States 14.9
Thailand 6.8 China 8.7
Canada 6.1 Korea 74
Brazil 49 Singapore 4.1
France 3.2 Thailand 4.1
Italy 3.0 Viet Nam 34
Korea 2.5 Australia 24
New Zealand 24 Netherlands 1.8
Other 28.7 Other 16.3
EU28 15.4 EU28 7.3

Source: MAFF (2018201), Overview of Foreign Trade of Agricultural, Forestry, and Fishery Products,
http://www.maff.go.jp/j/tokei/kouhyou/kokusai/houkoku gaikyou.html.

International trade flows suggest that Japan does not have a comparative advantage in the
agriculture and food sectors, either in gross or value-added terms. The Revealed
Comparative Advantage (RCA) indicator compares the country's share in world agro-food
exports with its share in world exports of all goods — a ratio above parity indicates
comparative advantage and vice versa.? Japan's RCA in gross trade flow is estimated at
0.04 for agricultural goods and 0.09 for food products (2005-14) suggesting that Japan is
not competitive both in agricultural and food products (Figure 2.5). However, the RCAs
estimated in value-added trade flow terms are higher than those estimated by gross trade
flow, indicating Japan’s relatively high value-added positioning in agro-food trade.

Figure 2.5. Revealed comparative advantage of agricultural and food products, 2005-14
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Note: The value-added RCA is defined as the share of value-added originating from a given sector in a country’s
exports divided by the share of value-added originating from this sector in world exports.
Source: OECD (20171217), Statistics on Trade in Value-Added (database), https://doi.org/10.1787/tiva-data-en.

StatLink SisM http://dx.doi.org/10.1787/888933957287
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Increasing trade in agro-food sectors within global value chains have the potential to offer
new opportunities to add value to agricultural production. The degree of a country’s
participation in global value chains can also reveal the role of its trade in enhancing
competitiveness and innovation, and thus its exposure to globally competitive production
and processes. Participation in Global Value Chains (GVCs) can be analysed through the
import content of exports (backward participation) and the extent to which domestic value
added from an industry in a given country form part of the value of another country’s
exports (forward participation) (Greenville, Kawasaki and Beaujeu, 201722).

Japan’s overall participation in GVCs is close to average compared with other OECD and
non-OECD countries (OECD, 2017217). It’s agricultural products have a relatively higher
degree of backward integration in foreign value chains, in which 13% of the value added
that consumers paid for agricultural products originated abroad (compared to 8% for the
world). Reflecting the low level of agricultural exports, the forward integration of Japan’s
agriculture into the value chain outside the country is very low; only 2% of the agricultural
value added is exported (compared to 11% for the world).

However, the value-added flows between Japan’s agriculture sector and other domestic and
foreign sectors is larger than what GVC indicators seem to reveal. For instance, 31% of
agricultural value added comes from other domestic sectors (26% for the world), which
represents a significant backward linkage to domestic manufacture and service industries
(Table 2.4). In particular, the share of value added from domestic manufacturing sector is
relatively large. Domestic service sector is playing an important role in the presence of
stronger competition, helping differentiate, customise and improve product quality,
bundling them with products and services, and helping develop closer, more longstanding
relationships with customers.

The degree of forward linkage between Japan’s agriculture and domestic value chains is
particularly high. Overall, 57% of agricultural value-added ends in the production of other
sectors in the country (43% for the world), indicating a strong forward linkage of Japan’s
agriculture with domestic industries, in particular food processing.

Table 2.4. Agriculture backward and forward linkage with value chains, 2014

World Japan China Korea gtn;:g Australia  France  Germany K%r;g%dm
Sources of value added used for the production of agriculture
Sector shares of value added in %:
Agriculture 61 51 78 57 52 55 60 53 45
Industry 9 14 9 13 12 8 7 6 9
Service 17 17 8 10 27 26 14 26 19
Foreign countries 13 17 5 21 8 11 19 15 17

Destination of agricultural value added by domestic and foreign demand
Shares of domestic and foreign demand, direct and indirect (through other sectors), in total value added of agriculture,%:

Direct domestic 36 30 26 28 18 11 13 16 31
Indirect domestic 43 57 57 47 51 39 39 27 37
Direct exports 10 1 2 2 21 29 24 14 9
Indirect exports 1" 1 16 24 10 21 25 43 23

Source: Author’s calculation from 2014 ICIO GTAP database (Greenville, Kawasaki and Beaujeu, 201723)).
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Farm structure

Japan has experienced a significant transformation in its agriculture in the last few decades.
The number of agricultural workers declined from 4.8 million in 1990 to 2.1 million in
2015, with an accelerated pace of decline in the last decade (Figure 2.6). Similarly, the
number of commercial farm households declined from 3 million in 1990 to 1.3 million in
2015.2 The number of business and semi-business farms declined faster than side-business
farms. As a result, the share of side-business farms in commercial farm households
increased from 40% to 59% between 1990 and 2015.

Figure 2.6. Evolution of farm households and agricultural workers in Japan, 1990 to 2015
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Source: MAFF (2016247) Census of Agriculture and Forestry, http://www.maff.go.jp/j/tokei/census/afc/.

StatLink Si=m http://dx.doi.org/10.1787/888933957306

The average age of agricultural workers increased from 59.1 to 66.4 years between 1995
and 2015. In 2015, 63% of agricultural workers were more than 65 years old. This contrasts
with many OECD countries; for example, only 32% of farm managers in the European
Union were aged more than 65 years old. Moreover, in Japan, aged farmers are
concentrated in small farms. Larger, business farms tend to be operated by younger farm
managers. Farm managers under 54 years old account for 39% of farms of more than
10 hectares, but only 11% of farms less than 1 hectare (Figure 2.7).

Because of the increasing dominance of side-business and non-commercial farms in the
number of farm households, production and resource use are increasingly concentrated on
a small number of large-scale business farms. These farms often convert their legal status
to that of a corporation to strengthen farm management capacity and hire non-family
workers. The number of farm corporations more than doubled between 2005 and 2015
(Table 2.5).
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Figure 2.7. Age distribution of farm managers by farm size in Japan, 2015

Share of each age group of farm managers for each farm-size class

<54 years old 055 to 64 years old 0>65 years old
%
100

90 f
80

70 f
60

50

40 t

30

20

0

<1 1-3 3-5 5-10 >10

Hectares

Source: MAFF (201624)), Census of Agriculture and Forestry, http://www.maff.go.jp/j/tokei/census/afc/.

StatLink Si=r http://dx.doi.org/10.1787/888933957325

Table 2.5. Number of corporate farms in Japan, 2005, 2010 and 2015

2005 2010 2015
Farm co-operatives 1663 3077 5163
Corporation 6016 8395 12115
Other co-operative organisations 643 652 810
Other forms 378 387 769
Total 8700 12 511 18 857

Note: “Farm co-operatives” refers to farms engaged in commercial activities and excludes farm households. It
does not include co-operatives consisting of one household. “Corporation” refers to joint stock co-operation,
unlimited and limited partnership, limited liability companies based on the Companies Act, and mutual
companies based on the Insurance Business Act. “Other co-operative organisations” refers to agricultural co-
operatives, agricultural mutual insurance organisations, agricultural related associations or forestry co-
operatives etc.

Source: MAFF (2016(241), Census of Agriculture and Forestry, http://www.maff.go.jp/j/tokei/census/afc/.

The average farm size increased from 1.4 hectares to 2.2 hectares between 1990 and 2015.
Despite the slow increase in average farm size, concentration of land use to large farms
accelerated in the last decade. For example, the share of farms operating more than
10 hectares of land increased from 34% to 48% between 2005 and 2015 (Figure 2.8). In
Japan, farm structure is polarised so that the largest 3% of commercial farms cultivate
nearly half of total farmland, although a large number of small-scale operations remains in
the sector. This polarisation of agricultural structure is widely observed among OECD
countries. In the European Union, the 7% of farms that were of 50 hectares or more in size
account for a little over two-thirds (68%) of the European Union's utilised agricultural area
in 2013 (Eurostat, 2017}2s)).

It is estimated that this 3% of large farms, with more than JPY 30 million (USD 278 000)
of sales, accounted for 53% of total output in 2015 (Figure 2.9). This is similar to the EU15,
where 3% of all holdings with more than a standard output of EUR 250 000 (USD 311 000)
were responsible for 55% of total agricultural economic output in 2013.
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Figure 2.8. Distribution of farm size in Japan, 2005, 2010 and 2015
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Source: MAFF (2016241), Census of Agriculture and Forestry, http://www.maff.go.jp/j/tokei/census/afc/.
StatlLink Si=m http://dx.doi.org/10.1787/888933957344
Figure 2.9. Distribution of output in Japan and EU15
Share of output by each farm-size class (in sales) in the total value of outputs
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Note: Farm-size class is expressed in JPY. The output value of each farm-size class in Japan is calculated by
multiplying the number of farms by the median value of each class. For the classes of JPY 500 million
(USD 4.1 million) or more, which is the highest class of the original statics, JPY 1 billion (USD 8.3 million) is used
as the median output.

Source: MAFF (201624)) Census of Agriculture and Forestry, http://www.maff.go.jp/j/tokei/census/afc/; Eurostat
(201725)), Farm Structure Survey 2013 (database), https://ec.europa.eu/eurostat/statistics-
explained/index.php/Farm_structure_statistics.

StatLink =™ http://dx.doi.org/10.1787/888933957363
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Farm income

In Japan, the income gap between farm and non-farm households became negligible. The
agriculture, forestry and fisheries household earned 98% of average household income and
owned 29% more financial assets in 2014 (MIC, 20152)). Inter-regional inequalities in
income in Japan are exceptionally low by OECD standards: in 2010, Japan had the second-
lowest level of inequality among regions in GDP per capita. Moreover, inequality across
Japanese regions has fallen over time, while it has increased in most other OECD countries
(OECD, 201612)).

The income equality between farm and non-farm households is largely due to increasing
non-farm income opportunities in rural areas. In 2015, two-thirds of rural communities are
within a 30-minute drive of an urban centre, while over 90% are within an hour’s drive
(MAFF, 20161247). This implies that the vast majority of hamlets are effectively within the
commuter belts of reasonably large cities.

The share of farm income including subsidies among semi-business and side-business farm
households was only 10% and 14% in 2017, respectively (Figure 2.10). The majority of
income of side-business farm households are pension and other transfer income. In contrast,
business farm households earn the majority of household income from farming. However,
they are more dependent on subsidies, which accounted for 22% of the income of business
farm households in 2017.

Figure 2.10. Composition of farm household income in Japan, 2017
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Source: MAFF (2018127)), Survey on Farm Management Statistics on Type of Management (individual
management), http://www.maff.go.jp/j/tokei/kouhyou/noukei/einou_syusi/index.html.

StatLink Sism http://dx.doi.org/10.1787/888933957382

2.3. Productivity performance of agriculture in Japan

Total factor productivity (TFP) — the ratio of total output quantity to the total input quantity
in a given sector — is a standard measure of productivity. According to the United States
Department of Agriculture (USDA), Japan’s TFP growth in primary agriculture in 2001-
15 averaged 2.5% a year, which is 0.8 percentage points above the OECD average
(Figure 2.11). Productivity growth after the 2000s accelerated in comparison to the 1990s.
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Decomposing TFP growth into total output and input growth in different time periods
shows the dynamics of productivity growth. Recent TFP growth in Japan’s primary
agriculture is mainly driven by the faster decline in inputs than outputs (Figure 2.12). In
particular, labour input declined on average by 6.6% in 2001-15. Output growth has slowed
since the 1990s and has been negative over the last two decades.

Figure 2.11. Agricultural total factor productivity growth, 1991-2000 and 2001-15
Annual growth rates
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Note: The statistical data for Israel are supplied by and under the responsibility of the relevant Israeli authorities. The use
of such data by the OECD is without prejudice to the status of the Golan Heights, East Jerusalem and Israeli settlements in
the West Bank under the terms of international law.

Source: USDA, Economic Research Service (20182s)), International Agricultural Productivity (database),
https://www.ers.usda.gov/data-products/international-agricultural-productivity.

StatLink =M http://dx.doi.org/10.1787/888933957401

Figure 2.12. Decomposition of total factor productivity growth in Japan, 1961 to 2015
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Source: USDA, Economic Research Service (20182s)), International Agricultural Productivity (database),
https://www.ers.usda.gov/data-products/international-agricultural-productivity.

StatLink Sy http://dx.doi.org/10.1787/888933957420
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The Japan Industrial Productivity Database, however, shows that the productivity growth
of the agricultural sector has been lower than the manufacturing sector (RIETI, 2015p9).
The productivity gap between the agriculture and manufacturing sectors has widened since
1970. There has been a sustained lower productivity growth for agriculture since the 1990s.
Within the manufacturing sector, electronics, transportation and precision machinery
achieved high productivity growth, but productivity growth in the food manufacturing
industry remains consistently lower than other manufacturing industries.

2.4. Sustainability performance of agriculture in Japan

Agriculture is often considered as a part of a “managed nature” or so called Satoyama that
is indispensable for conserving the country’s natural environment (Cabinet Office,
2014307).* However, agricultural production can negatively impact the environment,
including through soil and water pollution (OECD, 2015317). The agricultural sector plays
a key role in natural resource management as it accounts for 36% of its total inhabitable
land and 68% of total water withdrawal.

The total amount of inputs and emissions — including fertilisers, pesticides, water and
energy consumption, as well as greenhouse gas (GHG) emissions — has decreased in
Japanese agriculture, but this does not necessarily mean the environmental performance of
the sector has improved. The nitrogen balance per hectare in Japan decreased by 0.3%
between 1993-95 and 2013-15, while it fell by 35% in the EU15 and by 24% in the OECD
area. Similarly, phosphorus balance per hectare decreased on average by 58.5% between
1993-95 and 2013-15 in the OECD area, whereas the decrease of Japan’s phosphorus
balance remained at 24.5% (Figure 2.13). The nitrogen and phosphorus balance of Japan
remains one of the highest among OECD countries.

Rice production plays an important role in Japan’s agricultural environmental performance
as it accounts for more than half of total farmland use and 94% of agricultural water
withdrawal in Japan (MLIT, 201832)). The rice sector is also the largest source of methane
(CH4) emissions, accounting for 45% of the national CH4 emissions in 2016 (MOE, GIO,
2018337). At the same time, rice paddy fields provide non-commodity outputs such as
conserving biodiversity and natural habitat. In particular, the usage of paddy fields —
shallow water is retained during the growing period of rice while fields are drained before
harvest — creates habitats for diverse organisms (Maeda, 200134)). Rice paddy fields also
recharge about 20% of groundwater by percolating through soil (Mitsubishi Research
Institute, 200135)). They retain water and slow the passage of water, which contributes to
flood prevention. The irrigation canals of paddy fields can also prevent landslides (OECD,
2015p17).
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Figure 2.13. Japan’s agri-environmental performance compared to the OECD and EU15
averages, 1993-95 to 2013-15
@ Japan OOECD OEU15

1993-95=0
40

20

m

e B il -

40

60 F

80 F

-100

Nitrogen balance Phosphorus balance Direct on-farm energy Water use Greenhouse gas emissions
consumption

Notes: All indicators are calculated per unit of agricultural land. For water use, the 2013-15 average was replaced by
2012-14. Greenhouse gas emissions excludes LULUCF emissions.

Source: OECD (2018y9), Agri-environmental indicators (database),
http://www.oecd.org/tad/sustainableagriculture/agri-environmentalindicators.htm.

StatLink Sw=m http://dx.doi.org/10.1787/888933957439

Nutrient balance

Fertiliser use and manure application are the main nutrient inputs of today’s agriculture to
nature. Nitrogen is a key nutrient for crop growth and 40-60% of applied nitrogen is
estimated to be absorbed by crops, but during and after fertiliser and manure application,
some of these nutrients volatilise in the form of ammonia (NH3) and nitric oxide (NO)
(Mosier et al., 199836; Sebilo et al., 201337;). Excessive nitrogen leads to eutrophication
of surface water which can cause biodiversity loss and pose risks to human health if
concentrated in ground water. Moreover, rice paddy farming can lead to loss of soil
nitrogen to gaseous nitrogen (N2) or nitrous oxide (N>O) through denitrification.’ N> a
major product of denitrification, is neutral from an environmental perspective, but N>O is
a GHG and acidifies soil and water (Goulding, 201633;; OECD/Eurostat, 200739)).

Japan’s nitrogen balance in 2013-15 was 177.7 kg per hectare, the second highest among
OECD countries and 2.8 times higher than the OECD average (Figure 2.14 Panel A).
Manure has been the largest source of nitrogen input in Japan, 1.5 times higher than that
from inorganic fertilisers. However, the intensity of inorganic nitrogen input was also
above the OECD average (89.1 kg/hectare versus 60.8 kg/hectare) in 2015, although this
represented a decrease from 104.7kg/hectare in 1995 (OECD, 201897). A high degree of
fertiliser use and livestock production, combined with a low share of pastureland,
contribute to the high intensity of nutrient inputs in Japan (Shindo, 20124)).

A survey conducted by the Ministry of Environment (MOE) (2018(417) found that more than
half of underground water contamination in Japan was due to excess nitrogen originating
from agriculture. The share of monitoring sites in agricultural areas that exceeded
recommended drinking water limits, however, was low (Figure 2.15). For surface water,
only two out of 3 156 river sites were found to be contaminated by an excess of nitrogen,
and no excess levels were found in lakes and oceans (MOE, 201842)). Nitrogen leaching in
groundwater is much lower from paddy fields due to denitrification (OECD/Eurostat,

INNOVATION, AGRICULTURAL PRODUCTIVITY AND SUSTAINABILITY IN JAPAN © OECD 2019


http://www.oecd.org/tad/sustainableagriculture/agri-environmentalindicators.htm
http://dx.doi.org/10.1787/888933957439

50 | 2. OVERVIEW OF THE FOOD AND AGRICULTURE SITUATION IN JAPAN

20073907). Indeed, the largest source of N,O emissions in 2016 was agriculture — agricultural
soils and manure management accounted for 26% and 19% of N>O emissions, respectively
(MOE, GIO, 201833)).

Figure 2.14. Nitrogen and phosphorus balance in OECD countries, 1993-95, 2003-05 and
2013-15

Balance (surplus or deficit) expressed as kg nitrogen or phosphorus per hectare of total agricultural land
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1. Countries are ranked according to the average amount of nitrogen or phosphorus balance in 2013-15. Chile
and Israel are excluded due to data availability.

2. Data for 1993-95 nitrogen average refer to 1995 for Portugal and the United Kingdom while for Estonia,
Hungary, Lithuania, and Luxemburg data are not available.

3. Data for 1993-95 phosphorus average refer to 1995 for Portugal and the United Kingdom while for Estonia
and Hungary are not available.

4. Data for 2003-05 nitrogen and phosphorus average refer to 2004-05 average for Estonia.

5. For Switzerland, total agricultural area includes summer grazing.

Source: OECD (2018y9)), Agri-environmental indicators (database),
http://www.oecd.org/tad/sustainableagriculture/agri-environmentalindicators.htm.

StatlLink Sarsm™ http://dx.doi.org/10.1787/888933957458
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Unlike nitrogen, phosphorus, another important nutrient, is scarce in nature and exploited
from mineral resources. Phosphorus uptake rates by crops are estimated to be 10%-15%
(Roberts and Johnston, 2015(437). The runoff of excess phosphorus in water increases toxic
substances produced by cyanobacteria and produces algae, which restricts oxygen in the
water and causes biodiversity loss (Chorus and Bartram, 199944;; Hitzfeld, Hoger and
Dietrich, 2000ps)). In view of past applications and the accumulation of phosphorus in the
soils, phosphorus application rates have declined in many OECD countries (OECD,
2013 467)-

However, the phosphorus balance in Japan was 59.9 kg per hectare in 2013-15, the highest
of all OECD countries and 11.7 times higher than the OECD average (Figure 2.14 Panel B).
Inorganic fertilisers account for 48% of phosphorus input and the intensity of inorganic
phosphorus fertilisers in 2015 was substantially higher than the OECD average
(36.2 kg/hectare versus 6.9 kg/hectare). The type of soil in Japan, Andosols, which has
strong phosphate fixation (i.e. low phosphorus availability) caused by aluminum and iron,
requires more intensive phosphorus input (FAO, 2015p7).

The amount of phosphorus runoff from farmland is estimated to be less than 2% for most
cases, mainly because phosphorus is easily fixed by soil and little flows out (Mishima et al.,
2003s7). However, phosphorus runoff increases when accumulated phosphorus reaches a
certain level (Heckrath et al., 1995u0)). In the case of Japan, accumulated phosphorus
increases the risk of eutrophication by overflow from paddy fields and surface runoff from
upland farm fields in the rainy and the typhoon seasons (Mishima et al., 20034s1).

Figure 2.15. Agricultural areas exceeding recommended drinking water limits for nitrates in
groundwater, OECD countries, 2000-10
Share of monitoring sites in agricultural areas exceeding nitrates limits
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Note: The figures refer to: 2000 for Japan, Korea, Turkey and United States; 2001 for Greece; 2002 for Australia,
Finland, Hungary and Norway; 2003 for Denmark, Italy and Spain; 2005 for Belgium (Flanders), Portugal and Slovak
Republic; 2008 for France and Poland; 2009 for Switzerland; and 2010 for Austria, Ireland, Israel, Netherlands and
United Kingdom.

Source:  Adapted from OECD (2013u46), OECD Compendium of Agri-environmental Indicators,
http://dx.doi.org/10.1787/9789264181151-en.

StatLink Sisr http://dx.doi.org/10.1787/888933957477
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Pesticides

Annual sales of chemical pesticides declined in quantity by 38% between 1994-96 and
2014-16. In 2014-16, 42% of pesticides sales were fungicides, followed by insecticides
(33%) and herbicides (24%) (OECD, 201897). The chemical pesticides sales also declined
from 17 kg/ha in 1994-1996 to 11.8 kg/ha in 2014-16, although in 2011-15 it was the
second highest among OECD countries (Figure 2.16). The intensive use of pesticides in
Japan is due in part to its topography and humid temperate climate, which increases the
occurrence of insects and mould.

Rice paddy fields are one of the most important non-point sources of pesticide water
contamination in Japan. Since rice paddy fields are linked with the circulation of basins,
pesticide discharge to water bodies sourced from paddy fields can be lethal to the aquatic
environment. Moreover, extensive use of pesticides may adversely affect beneficial
microorganisms in the soil and other species (Hussain et al., 2009;s0}; Parsons, Mineau and
Renfrew, 2010[51]).

Pesticide residue in food poses potentially serious detrimental health effects if it exceeds
maximum residue limit (MRL). Globally, an average of 200 000 deaths per year from toxic
exposure to pesticides is reported (UN, 2017;s27). In the case of Japan, however, the level
of domestically-produced agro-food products that exceeded the MRL was only 0.003% in
FY 2015 (MHLW, 2015;s3)). Pesticides were handled in accordance with the regulations by
all farmers surveyed in FY 2015 and FY 2016 (MAFF, 2018;s4)).

Figure 2.16. Pesticides sales per agricultural land in OECD countries, 2011-15
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Notes: Figure excludes New Zealand due to data availability. Data for 2011-13 are not available for Norway;
data for 2013-15 are not available for Chile; data for 2014 and 2015 are not available for Israel, and data for
2015 are not available for Switzerland.

Source: OECD (2018y9)), Agri-environmental indicators (database), http://stats.oecd.org/.

StatlLink Sars™ http://dx.doi.org/10.1787/888933957496

Water

Japan is located in the easternmost part of the Monsoon Asia, one of the world’s heaviest
rainfall regions. Average annual precipitation reaches 1 668 mm, 1.8 times more than the
OECD average. However, the country’s annual available quantity of water resources per
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person is 3 397 m?, which is less than one-eighth of the OECD average (Figure 2.17). The
amount of precipitation varies by season and region due to the country’s mountainous
topography.

Japan’s steep topography requires good water management to preserve water resources as
well as prevent water-related disasters such as floods, landslides and drought. Rice paddy
fields are effective in retaining rainfall and flood reduction (Sujono, 2010;ss; OECD,
2015317). Paddy fields store water, lower the peak flow of rivers, and increase groundwater
recharge, and most of the water that flows down to rivers and groundwater is reused
downstream for agriculture and other purposes (Matsuno et al., 2006;s¢;; MLIT, 2018;32)).
The decline of rice paddy fields is a concern in Japan from a water management
perspective.

In 2015, 68% of Japan’s total water abstraction was used for agriculture, of which 94% was
directed to paddy field irrigation (MLIT, 201832). As freshwater withdrawal accounts for
95% of water use in agriculture, the reliance of groundwater in agriculture sector is the
second lowest among OECD countries in 2013 (OECD, 2018;97). Overall, agricultural water
use has been stable since 2005, due largely to the offset of the decrease in paddy fields and
the increase of other use (Cabinet Office, 2018s7)).

Figure 2.17. Annual precipitation and per capita water availability in OECD countries, 2014
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Source: FAO (2018ss1), AQUASTAT (database), http://www.fao.org/nr/water/aquastat/main/index.stm.

StatLink Sarsm™ http://dx.doi.org/10.1787/888933957515
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Energy use and GHG emissions

Reflecting the low economic share of agriculture, the share of agricultural energy
consumption in Japan’s total final energy consumption was 1.2% in 2016 (Figure 2.18).
However, on-farm energy consumption in 2016 was 3.4 million tonnes of oil equivalent,
about twice the OECD average (OECD, 20189)).

Japan introduced the feed-in tariff scheme for renewable energy in 2012 to expand
renewable energy production. This scheme requires electric utility companies to purchase
electricity generated from renewable energy sources with a fixed price set by the
government for a fixed period. The cost of purchasing electricity from renewable energy
sources is transferred to consumers as a surcharge that is proportional to their use of
electricity. Due mainly to this scheme, the share of renewable energy in the total primary
energy supply increased from 2.1% to 5.5% between 1990 and 2017 (OECD, 2018s9)).
This scheme also accelerated the production of renewable energy in the agricultural sector
utilising agricultural dam and water channels, as well as photovoltaic solar panels built
above the farmland (Farming Photovoltaics) (MAFF, 2018e)).

Bioethanol production decreased from 52 tonnes in 2000 to 39 tonnes in 2018. Biodiesel
production increased from 6 tonnes in 2008 to 11 tonnes in 2018, but the quantity remains
marginal. Renewable energy derived from biomass source is mainly waste-based in Japan.®
The use of agriculture waste such as the non-edible parts of crops and thinning or scrap
woods, is low as costs of transportation and conversion into fuel are high. The crop-based
biofuel production has not reached the stage of wide practical use mainly because of
competition with food production and the high cost of production.

Figure 2.18. Energy use in OECD countries, agriculture and total, 2016
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Note: Figure excludes Chile and Germany due to data availability.
Source: OECD (201891), Agri-environmental indicators (database), http://stats.oecd.org/.

StatLink Sisr http://dx.doi.org/10.1787/888933957534
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Japan’s total GHG emissions was 1.3 million tonnes of carbon dioxide (CO,) equivalent in
2016, 7.3% lower than the level in the peak year of 2013. The reduction of GHG emissions
was mainly driven by lower emissions from the energy sector — precisely the increase of
renewable energy use and the re-operation of nuclear power plants after the Great East
Japan Earthquake and the Fukushima accident of 2011 (MOE, 2018;). However,
emissions are still 3% higher than the 1990 level.

Globally, the agricultural sector is one of the largest contributors of GHG emissions,
accounting for approximately 20% of total emissions (FAO, 2018;s2;). However, the
agricultural sector in Japan represented only 2.6% of total national GHG emissions in 2015,
the lowest share in OECD countries (Figure 2.19). GHG emissions from the agricultural
sector decreased by 10.9% between 1990 and 2016. Agricultural GHG emissions in Japan
are mainly CH4 originating from rice cultivation (42%), followed by CH4 from livestock
enteric fermentation (22%) and N»O by fertiliser application (16%) (MOE, GIO, 201833;).
CH,4 emission from agriculture accounts for 76.9% of the country’s total CH,s emission.
GHG emissions from rice cultivation increased by 4.2 % between 2003-05 and 2013-15
(OECD, 2018j9)). The increase of CH4 emission from rice production highlights that
policies seeking to minimise CH4 emissions from rice paddy fields is particularly effective
in reducing GHG emissions originating from the Japanese agricultural sector.

Figure 2.19. Share of GHG emissions from agriculture in OECD countries, 2015
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Note: Chile is not included due to data availability.
Source: OECD (2018y9)), Agri-environmental indicators (database),
http://www.oecd.org/tad/sustainableagriculture/agri-environmentalindicators.htm.

StatLink SisM http://dx.doi.org/10.1787/888933957553

Climate change

Japan’s average annual temperature increased at a rate of 1.19°C per century, which is
higher than the global average of 0.85°C (IPCC, 20133;). The prevalence of extreme high
temperatures has increased in Japan since around 1990 and the number of days with a
minimum temperature below 0°C has decreased. The mean sea surface temperature around
Japan increased by 1.11°C per century, which is also higher than the global average of
0.54°C. The average temperature in Japan is projected to rise by 4.5°C by the end of the
21t century (2076-2095) from the late 20" century (1980-1999), with more frequent
extreme weather events (JMA, 2018e4)).
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The impact of climate change on agricultural productivity are evident in the quality of rice
(e.g. occurrence of white immature grain, cracked grain, and chalky rice kernels), which is
projected to decline nationwide due to an increase in temperature during the ripening period
(MAFF, 201857). Although the Intergovernmental Panel on Climate Change (IPCC)
(2014¢66)) projects a reduction of rice yields in western Japan, overall rice yields are
expected to increase up to the mid-21* century (Government of Japan, 2018;s7;; MAFF,
2018651). More vulnerable to climate change, perennial crops are similarly affected by the
change in weather patterns, including a decline in quality and alterations in the type of
disease and pests (MAFF, 2018¢s;; IPCC, 2014(667). Nonetheless, the net impact on the
national agricultural production remains uncertain. As temperatures rise, primary
agricultural production sites on certain commodities may experience economic loss, but the
country’s northern region may be able to increase agricultural production as the
temperature becomes similar to that of current major agricultural production areas.

Japan is relatively susceptible to water related disasters, but the frequency of strong
typhoons reaching Japan is projected to increase (MAFF, 2018;6s7). In addition to typhoons,
IPCC (2014(s6)) warns that the frequent occurrence of long-term heatwaves increases
extreme rainfalls and droughts in Japan. Japan Meteorological Agency (JMA) (2018ss))
estimates that climate change is one factor of the recent heavy rains and heatwaves. More
frequent extreme weather events combined with natural disasters will likely be a major risk
to future agricultural production in Japan.

2.5. Summary

Agriculture in Japan showed a long period of contraction until recently. Since 1990, the
value of Japan’s agricultural production declined more than 25%, and the number of
commercial farm households and agricultural workers decreased by more than 50%. The
food and agriculture sector continues to be under pressure to raise productivity in order to
keep up with the highly competitive manufacturing sector and to increase its exposure to
international competition. Although TFP growth in agriculture is higher than the OECD
average, the sector’s productivity growth remains lower than that of the manufacturing
sector.

The working-age population started to decline in 1995 and is expected to contract further
by 41% over the next four decades. The declining working-age population and the ageing
population have significant implications for Japan’s agriculture from both production and
consumption sides. The shortage of labour in agriculture is already causing severe
constraints in many agricultural operations. Declining population and ageing will reduce
the size of the domestic food market in the medium to long term. The future growth of the
agriculture and food sector thus depends on the production of high-value-added products
for the domestic and overseas markets.

Japan is the second largest net importer of agro-food products after China. Despite policy
efforts to maintain food self-sufficiency, more than 60% of calorie intake depends on
imports. Trade flows show that Japan does not have a comparative advantage in agriculture
and food products. However, rapid economic growth in East Asia boosted demand for
Japanese agro-food products and the country’s agro-food exports more than doubled
between 2012 and 2018, opening new market opportunities for the future.

Resource reallocation to more profitable sectors and more productive large-scale farms
drive productivity growth of Japan’s agriculture. The value share of rice in agricultural
production declined from 43% in 1965 to 17% in 2015, while that of livestock and
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vegetables increased to 35% and 27% in 2015 from 23% and 12% in 1965, respectively.
Westernisation of the Japanese diet has reduced rice consumption by more than half from
its peak, and increased the consumption of meat and dairy products.

Structural changes in agriculture has accelerated over the past two decades. As a result, the
structure of agricultural production is polarised with a small number of large, commercial
farms dominates the sector. At present, the top 3% of large farms producing more than
JPY 30 million (USD 278 000) accounts for more than half of total production. The farm
structure in Japan is now similar to that of the EU1S5, and the future performance of the
sector will depend more on improving productivity and sustainability performance at the
farm level than on concentration of land to large-scale farms.

Income disparity problems between farm and non-farm households has gradually
disappeared due to increasing off-farm employment opportunities in rural areas. In contrast,
large farms depend on farm income and are thus more vulnerable to income risk associated
with agricultural production and markets. They are typically incorporated farms and hire
regular employees, separating agricultural production operations from overall business
management. The number of corporate farms doubled between 2005 and 2015.

The evolution of Japan’s agricultural structure and the global trend towards more integrated
value chains require a change in the implicit policy assumption that the government needs
to support small-scale family farms that are disadvantaged in the economy. Developing a
favourable policy environment for entrepreneurial farms to enable innovation,
entrepreneurship, and sustainable resource use has become more relevant.

Despite the declining share of primary agriculture in the economy, controlling the impact
of agriculture on natural resources is important as the sector uses 36% of the country’s total
inhabitable land area and accounts for 67% of total water withdrawal. The evolution of
Japan’s agricultural structure requires producers to take more responsibility of their
environmental performance.

There is significant room to improve the environmental performance of Japanese
agriculture. Japan has one of the highest nutrient surpluses among OECD countries,
indicating the potentially high risk of environmental pressure on soil, water and air. While
many OECD countries have reduced their agricultural nutrient surpluses, Japan’s progress
has been much slower. For example, the nitrogen balance in Japan decreased by only 0.3%
between 1993-95 and 2013-15, while it fell by 35% in the EU15 and by 24% in the OECD
area — in both cases from lower initial levels. Future growth in Japanese agriculture can no
longer depend on the intensive use of inputs and natural resources.

The impact of climate change on agriculture is already evident. The prevalence of extreme
high temperatures has increased in Japan since around 1990 and days with minimum
temperatures below 0°C have decreased. More frequent extreme weather events combined
with natural disasters will likely be a major risk to future agricultural production. Increasing
preparedness for climate change is critical to ensuring the sustainability of agriculture
production in Japan.
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Notes

! The value of exported agro-food, fisheries and forestry products was JPY 907 billion (USD 8.2
billion) in 2018, of which agro-food products amounted to JPY 566 billion (USD 5.1 billion).

2 In general, RCA values greater than 1 indicate a comparative advantage and that a country
specialises in exports for that sector, meaning that the sector is competitive within the economic
system of the country with respect to other sectors. Values less than 1 indicate that a country has not
specialised in that sector and that it has no comparative advantage.

3 A farm household in Japan’s agricultural statistics is a household that cultivates more than
0.1 hectare of land or has more than JPY 150 000 (USD 1379) in annual sales of agricultural
products. Farm households are divided into commercial farm households and self-sufficient farm
households. Agricultural workers are defined as farm household members of 15 years or older who
mainly engage in farming. Commercial households are farm households that cultivate more than
0.3 hectare of land or sell more than JPY 500 000 (USD 4 596) of farm products and are further sub-
categorised as follows according to the extent of non-farm employment: 1) Business farm
household: a farm household whose farm income is more than half of the total household income
and which has at least one family member (less than 65 years-old) engaged in farming more than
60 days per year; 2) Semi-business farm household: a farm household whose farm income is less
than half of the total household income and which has at least one family member (less than
65 years-old) engaged in farming more than 60 days per year; 3) Side-business farm household: a
farm household in which no member either engages in farming more than 60 days or is less than
65 years-old.

4 Satoyama is located between villages (sato) and the mountains (yama) in which rich biodiversity
have been fostered for centuries thanks to continued human management of the land. MOE selected
500 Satoyamas as important biodiversity sites in an attempt to conserve the lands but the selection
does not legally bind the use of land or farming methods.

3 Denitrification is a reduction of nitrates or nitrite by heterotrophic bacteria in soil that results in the
escape of N or N,O into the air. Denitrification is common in anaerobic soils and is encouraged by
high soil temperatures. It occurs during and after flood irrigation and/or heavy rainfall.
Denitrification process is important for soil bacteria because it supplies them with oxygen but it can
also result in N>O emissions.

® The government set rates for biomass plants that burn liquidified biomass from thinning or scrap
woods at JPY 32 (USD 0.3) per kilowatt-hour and agricultural waste (methane fermentation) at
JPY 39 (USD 0.4) per kilowatt-hour through the feed-in tariff scheme.
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