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The starting point 
The price crisis: level and volatility 

2 

11-12 June 2015 

4th AIEAA Conference, Ancona 

Innovation, productivity and growth: towards sustainable agri-food production 

0 

50 

100 

150 

200 

250 

300 

1/
19

90
 

7/
19

90
 

1/
19

91
 

7/
19

91
 

1/
19

92
 

7/
19

92
 

1/
19

93
 

7/
19

93
 

1/
19

94
 

7/
19

94
 

1/
19

95
 

7/
19

95
 

1/
19

96
 

7/
19

96
 

1/
19

97
 

7/
19

97
 

1/
19

98
 

7/
19

98
 

1/
19

99
 

7/
19

99
 

1/
20

00
 

7/
20

00
 

1/
20

01
 

7/
20

01
 

1/
20

02
 

7/
20

02
 

1/
20

03
 

7/
20

03
 

1/
20

04
 

7/
20

04
 

1/
20

05
 

7/
20

05
 

1/
20

06
 

7/
20

06
 

1/
20

07
 

7/
20

07
 

1/
20

08
 

7/
20

08
 

1/
20

09
 

7/
20

09
 

1/
20

10
 

7/
20

10
 

1/
20

11
 

7/
20

11
 

1/
20

12
 

7/
20

12
 

1/
20

13
 

7/
20

13
 

1/
20

14
 

7/
20

14
 

1/
20

15
 

Monthly Food Price Indices (2002-2004=100) 

  Food Price Index    Cereals Price Index 
Source: FAO 
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Monthly Food Price Indices, deflated (2002-2004=100) 

  Food Price Index    Cereals Price Index 
Source: FAO 



DISEI 

Dipartimento di scienze per 

l’economia e l’impresa 

A rapidly increasing literature 

• Determinants of price spikes 
Abbott et al. (2009), Piesse and Thirtle (2009), Timmer 
(2010), Headey and Fan (2010), Gilbert and Morgan 
(2010), Trostle (2010), Abbott and De Battisti (2011), 
OECD-FAO (2011), FAO-IMF-UNCTAD (2011) 

- structural factors: supply (productivity slow-down, 
adverse ToT change) vs. demand (food-feed, food-
fuel) 

- non-structural factors: weather, oil spikes, financial 
crisis, financial speculation, policy response 
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A rapidly increasing literature 

• Impact on the poor and food insecure 
Zezza et al. (2008) 

FAO-WFP-IFAD (2008, 2009) 

- SSA and Asia, poorest, landless, female-headed 

- at least 930 mln food insecure (2007) 

• Prospects 
OECD-FAO (2013) 

- volatility slow-down 

- … but agricultural production expansion slow-
down in the incoming years 
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Our viewpoint 

• The analysis of speed and magnitude of global 
supply response and of its determinants is 
important to understand price instability 

- the more inelastic the agricultural supply, the 
stronger the degree that harvest and demand shocks 
translate into price spikes 
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Research questions 

• To what extent domestic food commodity 
prices and their volatility influence supply 
response of wheat, rice and maize? 

• Do non-price factors, namely inputs use, 
financial deepening and climatic factors, have 
an incidence on agricultural supply response? 

• What is the role played by financial deepening 
in a context of domestic price volatility? 
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Features of our study 
• only few works focused on supply response to prices 

at global level (Subervie, 2008; Haile, 2013) 
• none of them make use of domestic price volatility 
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Variables This Paper Subervie (2008) Haile (2013) 

Prices 

International prices   

Domestic prices: level and volatility  

Price of inputs   

Dependent 

Acreage   

Yield   

Production   

Crops 

Wheat   

Maize    

Rice   

Soybean  

Aggregate  

Non-Price 

Financial deepening   

Agricultural value added (%GDP)  

Yield shock   

Inputs usage  
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Features of our study 

• Specification 
- System - Generalized Method of Moments (GMM-

sys): GMM-sys more asymptotically efficient than the 
GMM-diff, as it explores much more moment 
conditions 

• Robustness 
- instruments over-identifications: Sargan test, H0: 

"instruments are valid” 

- GMM-sys performance: AR(1) and AR(2) Arellano-
Bond tests 

- autocorrelation of residuals (Arellano-Bond, 1991; 
Blundell-Bond, 1998) 9 
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Econometric model 

• Specification 
- data availability and the meaningfulness of some 

variables largely determined our selection of 
variables 
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Econometric model 

• Specification 
- panel econometric estimation based on a standard 

version of the Nerlove model (Nerlove, 1956, 1971; 
Askari and Cummings, 1977)  
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Unit root tests 

• Two tests 
- LLC (Levin-Lin-Chu, 2002) H0 (unit root) 

- Hadri (2000) H0 (no unit root) 

• Results 
- LLC-lev: H0 (unit root) not rejected for almost all the 

series under examination (whether or not a trend is 
included generates different results) 

- LLC-diff: H0 rejected 

- Hadri-lev: H0 (no unit root) rejected 

- Hadri-diff: H0 not rejected 

 All series are I (1) processes 
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GMM-sys estimates of world yield response 
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GMM-sys estimates of world acreage 
response 

15 

11-12 June 2015 

4th AIEAA Conference, Ancona 

Innovation, productivity and growth: towards sustainable agri-food production 



DISEI 

Dipartimento di scienze per 

l’economia e l’impresa 

GMM-sys estimates of world output 
response 
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Concluding remarks 

• Price volatility leaves the farmers uncertain 
about whether they are going to be paid a high 
price or not in the market, this affects 
investment decisions on production with 
relevant impacts on yields: this risk averse 
behaviour is evident among wheat and maize 
producers 

• Lack of access to credit tends to exacerbate the 
effect of price movements on welfare of 
producers 
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Concluding remarks 

• Positive relationship of financial deepening with 
yield responses, suggesting policy makers to 
improve local financial systems with well 
targeted policy reforms of the financial sector in 
order to facilitate lending and borrowing 
between financial institutions and poor 
households 

• Positive impact of fertilizers use and negative 
impact of fertilizers prices on the dependent 
variables in almost all the models 
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Thank you 
 

alessandro.carraro@unifi.it 
donato.romano@unifi.it 
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