%‘““‘“\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/

b

N

AV

IFPRI°
Productivity in Sub Saharan

Africa

Maximo Torero
m.torero@caqiar.orq

2013 IATRC Symposium Productivity and
Its Impacts on Global Trade

Seville Spain June 2-4



Outline

« Agricultural productivity overview

— Trends in spatial patterns in Labor and Land
— Trends in Total Factor Productivity

* Key constraints

— R&D
— Input markets
— Infrastructure

« Results and implications



Outline

* Agricultural productivity overview

— Trends in spatial patterns in Labor and Land
— Trends in Total Factor Productivity

» Key constraints

— R&D
— Input markets
— Infrastructure

* Results and implications



Measures of Productivity
Partial factor productivity (land and labor)

Total factor productivity and decomposition

— efficiency arising from reallocation of productive
factors

— technical change arising from things that do not
directly relate to the factors of production or the
productivity of the factors
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Share (%) in Africa’s total AgGDP
(annual average 2003-2010)

NIiEgeria ]
M gypt
orocco ||
Algeria |

Sudan |

enya |
South Africa |
Ethiopia |

Tanzania
Cameroon
hana

Tunisia
Congo, Der‘rj. Rep.

Mozambique
Madagascar
Zimbabwe

. Benin
Burkina Faso
Guinea

Niger

Rwanda
Senegal
Angola

Zambia

Chad

. Malawi
Central African Republic
. Togo
Sierra Leone
Namibia
Liberia

Gabon
Mauritius
Mauritania
Burundi
Congo, Rep. of
Swaziland
Botswana
Gambia, The
Equatorial Guinea
Guinea-Bissau
Comoros
Eritrea

Lesotho

Cape Verde
Djibouti
Segchelles
omalia

Sao Tome and Principe
Mayote

* Drivers of trends
at Africa-wide
level (top 9)
— Nigeria
— Egypt
— Morocco
— Algeria
— Sudan*

— Kenya
— South Africa
— Ethiopia

— Tanzania

Source: Benin, et.al (2011). Trends and Spatial
Patterns in Agricultural Productivity in Africa 1961-
0 > 10 15 20 25 2010, ReSAKSS.




Land and labor productivity in SSA
and sub-regions (1961-2009)
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Source: Benin, et.al (2011). Trends and Spatial Patterns in Agricultural Productivity in Africa 1961-2010,
ReSAKSS.



Land and labor productivity in selected
countries (1961-2009)
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Source: Benin, et.al (2011). Trends and Spatial Patterns in Agricultural Productivity in Africa 1961-2010, ReSAKSS.



Summary of Trends

Labor productivity has risen much faster than land

productivity in Africa as a whole

— particularly in the northern region a trend that is driven
by Egypt

In SSA and many other countries, land productivity has
risen much faster than labor productivity

In the southern Africa and in Morocco both measures
have risen at about the same rate

General slowdown in the increase in both land and labor
productivity in the 1990s than in preceding or
subsequent sub-periods.



Spatial Patterns (annual avg. 2005-07)

 Land productiviigl

 Closer for ECA ($690/ha) and SA ($756/ha); significantly higher
in WA ($1300/ha)

* In WA, rising from semi-arid Agro-Pastoral systems of the Sahel
($700/ha), through the higher rainfall Cereal-Root Crop system
($1293/ha) and Root Crop system ($2129/ha), to the sub-humid
and humid Coastal Artisanal Fishing system ($2143/ha)

Source: Benin, et.al (2011). Trends and Spatial Patterns in Agricultural Productivity in Africa 1961-2010, ReSAKSS.
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TFP in SSA (1961=1)
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« Slight improvement in 1960s followed by a rapid
deterioration in TFP and efficiency till mid-1980s
and then recovery starting in 1984-1985

* Very little technical change

Source: Benin, et.al (2011). Trends and Spatial Patterns in Agricultural Productivity in Africa 1961-2010, ReSAKSS.



Major Drivers of the trends in SSA:
Nigeria and South Africa

3 Nigeria
2 _
* Nigeria exerts
downward
pressure

« South Africa
exerts upward
pressure

Source: Benin, et.al (2011). Trends and Spatial Patterns in Agricultural Productivity in Africa 1961-2010, ReSAKSS.



Annual Average Growth Rate in TFP
by Region (%, 1985-2005)
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« High TFP growth in western, but little technical change
« Southern Africa outperforms in technical change
« Technical change in the central region was also high

Source: Benin, et.al (2011). Trends and Spatial Patterns in Agricultural Productivity in Africa 1961-2010, ReSAKSS.



Annual Average Growth Rate in TFP
by country (%, 1985-2005)
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« Except South Africa, average or below average
performance for Big 9 agricultural economies

Source: Benin, et.al (2011). Trends and Spatial Patterns in Agricultural Productivity in Africa 1961-2010, ReSAKSS.
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« AgR&D infrastructure and capacities have eroded
over time through years of neglect, primarily from
lack of public funding for agR&D.

« Growth in spending on agR&D and number of
researchers have only recently picked up; reflects the
trends in agricultural productivity growth

annual average growth rate (%)
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Meeting the Maputo 10% target
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Except Ethiopia, none of Big 9 has achieved target



Agricultural R&D spending
as a share of AQGDP (%)

How much is spent on agR&D?

AgR&D spending as a share
a of agGDP (%), 2008

Source: Beintema and Stads (2011)
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Only 8 of the 31 countries studied met the NEPAD 1% target

Except Kenya and South Africa, the other big agricultural economies
spent less than 0.5 percent

The other high performers (Botswana, Burundi, Mauritania, Mauritius,
Namibia, and Uganda) together account for only 3.2 percent of Africa’s
total agGDP; little impact on the performance for Africa/SSA as a whole



e

How has the increase in agR&D
expenditure been allocated?

CSsSIR, Ghana

ab —DRD, Tanzania
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« Tanzania: capital investments in 2002-2004 and

« Uganda: operating costs

operating costs in following years



What types of investment are
needed?

« Those that deliver location-specific technologies
and account for diversity of potentials in and
constraints faced by farmers

— But many small economies and limited
capacities and resources for developing
effective agR&D systems

— Regional agricultural R&D strategy can help fill
these gaps and facilitate scale economies.

— African centers of excellence initiatives are
laudable

— Need complementary polices and extension
systems that enhances and maximizes the
technology spillovers from centers to all places
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Missing input markets: fertilizers

Fertilizer application rates by region

World
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Sub-Saharan Africa

South Asia
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East Asia & Pacific
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Source: Minot and Benson (2008). “Fertilizers subsidy in Sub-Saharan Africa, New Wine or just
New Bottles”



Missing input markets: fertilizers
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Source: Minot and Benson (2008). “Fertilizers subsidy in Sub-Saharan Africa, New Wine or just
New Bottles”



Maize Yield Response to Fertilizer

Yield Response to 1 kg N fertilizer
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Input markets — Fertilizers: Global patterns
high dependence of SSA on imported fertilizer

Imports of fertilizer as a percentage of consumption in sub-Saharan Africa, Latin
America and South Asia, 2002-2007
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Note: Data on fertilizer nutrient consumption and imports obtained from the FAOSTAT Online database.



Fertilizer prices

« During the food price crisis of 2007-2008, fertilizer prices exhibited higher spikes than
oil and agricultural prices.

Real monthly ammonia, urea, corn and crude oil prices, 2002-2011
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* Industry reports indicate that leading fertilizer producers achieved record profits in
recent years (e.g., Potash Corp reported a gross margin of US$ 4.86 billion in 2008
versus US$ 474 million in 2000).



Global patterns

Top-5 countries control more than 50% of the global production capacity

Canada & Russia alone explain more than half of potash global capacity.

Basically the same countries (China, US, India & Russia) control most of the production capacity
of urea and DAP/MAP.

Distribution of world fertilizer production capacity by country, 2008-09
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Others, 341
401 China, 23.3
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Note: Based on capacity of operative plants in 2008-09 according to IFDC Worldwide Fertilizer Capacity Listings by Plant.



* In some cases, only one company operates in the country (e.g.

Global patterns

Top-4 FIRMS generally control more than half of EACH Major COUNTRY

production capacity

potash and in Morocco for DAP/MAP).

, in Belarus and Germany for

»  Figures do not include associations/partnerships between firms.

Concentration of fertilizer production capacity in main producing countries, 2008-09
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Listings by Plant.



Empirical model

We estimate the following dynamic price model.

In Py =a In Pyt ,Bmktstructureijt + X l.jté‘ +&

El.jt = C, + ul.jt
where p;; is the price of urea in country / from region j at year t; mktstructure, is
a measure of market concentration; Xj;is a vector of controls; c; is a country
specific effect and uy, is an idiosyncratic shock.

We use annual data on urea for 38 countries during1970-2002.

The panel nature of our data permits us to exploit differences in market structure
across countries and time.

Estimate model following Arellano & Bond (1991) GMM procedure to

account for the potential correlation of c; with some of the Xj;, and the

potential endogeneity of market structure and the lag of price.



RESULTS

effect of market concentration on urea prices

« Positive correlation between concentration and prices (when significant).
« Elasticities range between 0.82 and 1.65.

Concentration measure Arellano-Bond
difference GMM
Model1  Model 2

Top-4 ratio on production capacity

Measure 1 0.032 0.316
Measure 2 0.718 0.817*
Top-4 ratio on number of plants

Measure 1 -1.013 -0.858
Measure 2 0.976**  1.155%*
HHI on production capacity

Measure 1 0.979 1.058
Measure 2 0.672 0.558

HHI on number of plants

Measure 1 1.642* 1.654*
Measure 2 0.998**  0.921**
Main producer & share imports/consumption Yes No
Among top-4 producers & share No Yes
imports/consumption

Regional fixed effects Yes Yes
Year fixed effects Yes Yes

*kk

Note: * significant at 10%; ** significant at 5%; *** significant at 1%. Measure 1 corresponds to the weighted average of the measure of market
concentration at the country and regional levels; Measure 2 is the measure of market concentration at either the country or regional level, depending
on whether most of the urea consumed is from local production or imports.



SIMULATION ANALYSIS

increasing competition

It is worth further evaluating the potential impact that increased competition
in the industry could have on low-income countries.

We conduct a basic simulation analysis.

First simulate the general impact of increased competition on prices, fertilizer intake,
crop production and rural income.

(use elasticities derived above and from other related studies)
Then perform a cost-benefit analysis for selected countries.

(Ghana, Kenya, Senegal and Tanzania in SSA; Bangladesh and India in SA)

Based on the top-4 concentration ratio results, a10% increase in
competition leads to:

Conservative scenario: 8.2% decrease in prices.
Optimistic scenario: 11.6% decrease in prices.



SIMULATION ANALYSIS (3)

increasing competition

Net present value of simulated policy in selected countries in sub-Saharan Africa and South Asia
(time horizon of 40 years)

sub-3S aharan Africa South Asia

5% discount rate | 208 1.1 206 5% discount rate ‘&1,9_
. o . ‘
3% discount rate 308 -77 343 3% discount rate ?,6

0 200 400 600 800 1,000 1,200 0 5,000 10000 15000 20,000 25000

US$ million US$ million
Ghana ®wKenya w»Senegal Tanzamna Bangladesh mIndia

« NPV in 4 countries in SSA: US$1 billion (3% discount rate); US$561 million (5% discount rate).

« NPVin 2 countries in SA: US$21.4 billion (3% discount rate); US$15.6 billion (5% discount rate).
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Ratio of prices

Africa’s infrastructure services several times
more expensive than elsewhere
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Infrastructure will require an additional US$31
billion a year and huge efficiency gains

| |
Spending needs $93

All figures in US$ billion a year
Source: World Bank



Infrastructure will require an additional US$31
billion a year and huge efficiency gains

0< > |
Spending needs $93

Funding gap $31

4 :
' Increasing

Improving operational ¢ cost recovery $4.7

efficiency $7.5

Prioritizing
public spending $3.3

Spending budgeted
All figures in US$ billion a year resources $1.9 Source: World Bank
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Results and Implications

Agricultural productivity growth in Africa, and
particularly in SSA, has been impressive since the mid-
1980s

But the performance represents a mere catching up
with the levels achieved in the early 1960s, and there
has been very little technical change

Sustaining growth in labor productivity faces challenge
of population growth and slowdown in land availability

To allow this growth to continue there is a need for:

— Policy improvements and significant investments in agricultural
R&D

— Reduction of the infrastructure gap

— Increase competition and dependability on access to fertilizers
and seeds



