%‘““‘“\N Ag Econ sxes
/‘ RESEARCH IN AGRICUITURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their
employer(s) is intended or implied.


https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/

4/8/24, 10:09 AM

USDA

=——=  United States Department of Agriculture
Economic Research Service

BE An official website of the United States government Here’s how you know

Amber Waves

USDA

=——=  United States Department of Agriculture
Economic Research Service

USDA i

) Ecoromic Mesearch Service (/)

Amﬁer Waves

Finding: Agricultural Research and Productivity

USDA ERS - World Agricultural Output and Productivity Growth Have Slowed

MENU

December 07,2023

World Agricultural Output and Productivity Growth

Have Slowed

by Keith Fuglie (/authors/ers-staff-directory/keith-fuglie/), Stephen Morgan

(/authors/ers-staff-directory/stephen-morgan/), and Jeremy Jelliffe (/authors/ers-staff-

directory/jeremy-jelliffe/)

https://ers.usda.gov/amber-waves/2023/december/world-agricultural-output-and-productivity-growth-have-slowed/

1/5



4/8/24, 10:09 AM USDA ERS - World Agricultural Output and Productivity Growth Have Slowed

Agriculture draws on significant land and water resources as well as
manufactured goods to produce food and industrial raw materials for textiles
and biofuel to meet the needs of a growing world population. Increasing
agricultural productivity helps meet these demands using existing resources.
The USDA, Economic Research Service data product on International Agricultural
Productivity (https://www.ers.usda.gov/data-products/international-agricultural-
productivity/) tracks the total volume of global agricultural output (the amounts
of crop, animal, and aquaculture commodities produced at constant prices) and
the total amounts of land, labor, capital, and materials (inputs) used to produce
this output for the world as a whole and for individual countries. Over the last six
decades (1961 to 2021), world agricultural output increased at an average annual
rate of 2.3 percent, faster than the 1.2-percent average growth rate for input use.
This means world agricultural total factor productivity (TFP) — the ratio of total
output to total input — grew 1.1 percent a year. In other words, improvement in
total productivity was responsible for nearly half the growth in world agricultural
production.

The accompanying chart shows the average rate of world agricultural growth by
decade since the 1960s and breaks down the sources of that growth into the
shares from four changes:

« bringing more land into production (without changing yields),

« extending irrigation to land,

« raising yields by intensifying the use of capital, labor, and material inputs per unit
of land, and

« improving total factor productivity.
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In the 1960s and 1970s, the additional use of resources such as fertilizers —
known as input intensification — to increase yields was the main driver of world
agricultural growth. Since the 1990s, growth in agricultural TFP has been the
major source of output growth. Agricultural TFP increases when farmers adopt
new technologies and practices that help them use their resources more
efficiently. In addition, long-term investments in research and development
(R&D) are key to determining how well agricultural TFP growth can be sustained.

From 2011 to 2021, world agricultural output grew at an average annual rate of
1.94 percent, far slower than the 2.74-percent growth of the previous decade
(2001-2010). The slowdown primarily was tied to a slowing rate of growth in
agricultural TFP, which declined to 1.14 percent a year in 2011-21 from 1.93
percent a year the previous decade. The effects of slower productivity have been
widespread around the world.

Several factors may have contributed to the slowing growth rate for world
agricultural productivity. Climate change is increasing the frequency of extreme
weather events, which could lead to a reduction in average yields. Public and
private investments in agricultural R&D may not be keeping pace with the need
for new technologies, including technologies to address challenges from
changing climate conditions, pests, and diseases. Lack of access to, or
restrictions on, the use of some new technologies, barriers to trade, and global
conflict and war also have had detrimental effects on agricultural production and
productivity.
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Growth rate in global agricultural output slowed over past decade as
rate of total factor productivity (TFP) slowed

Average annual output growth (percent)
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Maote: TFP = total factor productivity. TFP measures the amount of agricultural output
produced from the combined set of land, labor, capital, and material resources used in farm
production. Input intensification is the increased use of resources per acre to increase
production.

Source: USDA, Economic Research Service (ERS) using the ERS International Agricultural
Productivity data product, September 2023 update.

This article is drawn from...

International Agricultural Productivity (/data-products/international-agricultural-
productivity/), by Keith Fuglie, Jeremy Jelliffe, and Stephen Morgan,
USDA, Economic Research Service, September 2023
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(/conferences/data-training-webinar-u-s-and-international-agricultural-
productivity/), by Sun Ling Wang and Stephen Morgan, USDA, Economic
Research Service, December 2023
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