Regional Productivity Growth:
Progress and Challenges

Total Factor Productivityf FP)s the largest driver @flobalagricultural output growth, but the progress
toward productivity on a regional level has been uneven.

TheGreen Revolution in tHE960sand the generations of innovations that stemmed from it, set in motio
some of the largest productivity gains in the twentieth century. It introducedliéiding seeds to
millions of farmers, along with access to fertilizers, irrigation and nesighiAs farmers began to use
those inputs more efficiently, the contribution of inputs per land area to agricultural output declined.

The seed technologies developed during the Green Revolution
sparked decades of seed innovations. Today, these
technologies are being used in conjunction with cultivation
techniques such as conservation agriculture (CA) to further
increase yield, reduce water use and improve soil health.
Farmers Ernesto Bastida Olivares and Josefina Ruiz Cano of
Mexico proudly displayin g their maize crop, which was planted
with improved maize seed and CA methods.
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The global growth in productivity is substantial dootimbepolitical, environmental and socio
economic forces are slowing or reversitige gains of previous decades

As the global population continues to grow and there are more people to feed, farmers in many parts
the world are pening new land for agricultural productionncrease their outpuft the same time
rapid urbanizatia is creating competition for land and water resources

To maximize the productive capacity of sealand and wateismaller farms are being consolidated
into larger operations.

As consolidation continues, the economic and social structures of reesd aould change profoundly.
Mitigating the potential negative consequencegliesecommunities requires deliberate action and
investment by governments, in partnership with the people whosailafesing changed.

Future TFP growth will be drivenitoyovations such aadvanced crop and livestock breediagddata
systems that monitor plant growth and animal health

However public-sector investments in the research and development (R&D) that drive agricultural
innovation has sleved in manyountries. bwer public investments constrict the innovation pipeline.
Privatesector research investments, while significant, cannot make up the public R&D funding gap.

The charts below show the sources of agricultural output growth
by incomelevel,with examples from specific countries and regions.
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High-lncome Countries and the United States

Sources of Growth in Agricultural Output:
High-Income Countries, 1961-2015

4

3

N

o

Rate of Growth (% per year)

-1

-2

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 1961-70 1971-80 1981-90 1991-00 2001-10 2006-15" 2011-15"
|

1 BTFP M Inputs/Land M Irrigation M Land Expansion == Qutput

|

I*Depicts data for the most recent ten-year period. **Depicts data for the most recent five-year period.
lSource: USDA Economic Research Service (2018).
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In high income countries, productivifgnerates nearly all agricultural output grovRhoductivity
enhancing innovations inclu@evanced crop and livestock breeding, improved animal care, precision
agriculture and better nutrient managemémntthe twentyfirst century, however, more land and inputs
havebeenput into production, indicating that a renewed emphasis on policiassatmentdo

stimulate productivity growth is urgently needed.
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Over the last 25 yeaitse contribution of TEP to agricultural outpubwthin the U.Shas declined

steadily. This has coincided with the stagnation of pikltor investments in aguttural researcho
develop the technologiemndpracticesfarmers need to improve their produityivWidespread

adoption of agricultural innovations and best practices are the most significant drivers of TFP growth.

Sources of Growth in Agricultural Output:
United States, 1961-2015
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*Depicts data for the most recent ten-year period.
Source: USDA Economic Research Service (2018).

© 2018 Global Agricultural Productivity Report® (GAP Report®)
h--------------------------------‘

2018 Global Agricultural Productivity REp@GAP Repd®
Regional Productivity Growth: Progress and Challenges




UpperMiddle Income Countrieand China

Sources of Growth in Agricultural Output:
Upper-Middle Income Countries, 1961-2015
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*Depicts data for the most recent ten-year period. **Depicts data for the most recent five-year period.
'Source: USDA Economic Research Service (2018).
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TFP growth in uppeniddleincome countries has beeltivenby the strong performance cbuntries

like Chinaand BrazilThe southern cone nations of Argentina, Brazil, Paraguay and Uruguay are the
worl des | ar gest n etare peordusteFavtolabiegublic palicdban dttrac marei ¢ u |
investment, along wittarm consolidatiohavecreated efficiencies in input use, especially the
widespread uptake of advanced mechanization and seed technologies.

Adoption of conservation agulture practices is reducing the amount of inputs per hectare, but the
uptick in land expansion needs to be carefully moniteneldeversed to avoid deforestation.
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Chinais striving to maximize the efficiency of its land, labor and water resourfeesltibs large and
increasingly middlelass population. The government has prioritized agricultural development and foo
security as a driver of its rural economy. To@dyna invests twice as much as the U.S. in agricultural
research and developmeraninvestment that W stimulate productivity growth in coming decades.

Yet, China cannot produce all the food their population requires. China increasingly relies on trade to
import food and feed for livestock and to help meet the growing Chinese codsuraad for meat,
dairy and other high value foods.

Sources of Growth in Agricultural Output:
China, 1961-2015
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The estimates of agricultural land in China have been revised many times
over the decades and are not precise enough for TFP analysis. USDA ERS
uses “sown area” as its measure of quality-adjusted cropland for China and
assumes that the growth in sown area is due to the expansion of irrigation.
Sown area generally exceeds the total amount of cropland due to double
cropping. If anything, cropland in China is likely to be slowly declining, but
sown area is still rising due to the greater use of multiple cropping.

*Depicts data for the most recent ten-year period. **Depicts data for the most recent five-year period.
Source: USDA Economic Research Service (2018).
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LowerMiddle-Income Countries andonduras

Sources of Growth in Agricultural Output:
Lower-Middle Income Countries, 1961-2015
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*Depicts data for the most recent ten-year period. **Depicts data for the most recent five-year period.
'Source: USDA Economic Research Service (2018).
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Producersn lowermiddle income countries have made consistent progress in productivity growth, but
the most recentive-year trend indicates thahoreland is being put into production to increase output

Despite their progress and potential, these agricultural economies are very fragile. Producers are
challenged by competition in the global marketplax® pests and disease, inadequate postharvest
storage climate change and political instability.
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Honduragds the fifthlargest coffee producer in the world and expd@® millionmetrictons of

bananasn 2017With its mountainous terrain, the amount of land available for agricultelatigely

small, sancreasing theroductivityof large-scale banana production and smsthle coffeefarming

has been critical to the growth of these sectors. But crop pests and disease are destroying banana a
coffee crops, threatening the economic prospedtaical communities, whekmne-in-five people live in
extreme poverty

Political instability and violence also create uncertainty{fardurarrural laborers anavidespread
corruptionimpedes investmembr economic growth. Honduras has potential featgr agricultural
productivity, but these constraints must be addressed through a greater comrtotreéim and
progress towardbetter governanceé.

Sources of Growth in Agricultural Output:
Honduras, 1961-2015
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*Depicts data for the most recent ten-year period. **Depicts data for the most recent five-year period.
'Source: USDA Economic Research Service (2018).
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L owerlncome Countries and Sit#aharan Africa

L-------------------------------

While TFP is rising in lenvcome countries, land expansion is still the largest contributor to output
growth. To protect biodiversity and wildlife and to efficiently use land and water resources, increasing
productivity on currently cultivated land ne¢d$e prioritized. The increased contribution of inputs to
output growth is driven largely by the low labor productivity of-scal# labofintensive farming

systems and difficulty accessing mechanization.
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