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Technical & efficiency change in the french food industries

à la diffusion de documents scientifiques de niveau recherche, publiés ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

 (Butault, 2008). Over the 1996-2006 period, the productivity of the French food industry decreased by 0.4 % per year (Bontemps et al.,2011).

-0.7 % in the meat industry, (27% of the total turnover of food industries) -0.1 % in the dairy industry, (17 % of the total turnover of food industries) Highly fragmented market.

Few multinational companies selling a wide variety of products + many small and medium sized enterprises.
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Highly fragmented market.

Few multinational companies selling a wide variety of products + many small and medium sized enterprises. We observe firms inputs and outputs (X i , Y i ) t=1,••• ,T over the period t = 1, • • • , T . We define two sequential empirical production sets to compute efficiency scores of a sample of observations:

The Forward Increasing Production Set (FIPS):

P F IP S t = (X, Y ) | Y ≤ t τ =1 n j=1 Yjτ λjτ , X ≥ t τ =1 n j=1
Xjτ λjτ , all λjτ ≥ 0 . We observe firms inputs and outputs (X i , Y i ) t=1,••• ,T over the period t = 1, • • • , T . We define two sequential empirical production sets to compute efficiency scores of a sample of observations:

The Forward Increasing Production Set (FIPS):

P F IP S t = (X, Y ) | Y ≤ t τ =1 n j=1 Yjτ λjτ , X ≥ t τ =1 n j=1
Xjτ λjτ , all λjτ ≥ 0 .

The Backward Increasing Production Set (BIPS): We simulate technical regress on 100 observations over 3 periods.

P BIP S t = (X, Y ) | Y ≤ T τ =t n j=1
y t = x 0.5 t × exp{-0.25 × (t -1)}/ (1 + u t ) (1)
with x t ∼ U [0, 1] and u t ∼ N + (0.2, 0.25).

We simulate technical regress on 100 observations over 3 periods.

y t = x 0.5 t × exp{-0.25 × (t -1)}/ (1 + u t ) (1)
with x t ∼ U [0, 1] and u t ∼ N + (0.2, 0.25).

We estimate output-oriented efficiency using DEA (VRS).
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FIPS 3 FIPS 2
FIPS 1 0.0 0.5 1.0 1.5 Years q q q q q q q BIPS 3 For each subperiod [t 1 , t 2 ], we compute the Malmquist Index (MI) on a balanced panel using (X i , Y i ) t=t 1 ;t 2 . We decompose MI into different elements following Simar and Wilson (1999). Firms are classified with respect to their main production, using a four digit classification level → 41 sectors. 

M I = D V RS t 2 (xt 2 , yt 2 ) D V RS t 1 (xt 1 , yt 1 ) × D CRS t 2 (xt 2 , yt 2 ) / D V RS t 2 (xc, yt 2 ) D CRS t 1 (xt 1 , yt 1 ) / D V RS t 1 (xt 1 , yt 1 ) × D V RS t 1 (xt 2 , yt 2 ) D V RS t 2 (xt 2 , yt 2 ) × D V RS b (xt 1 , yt 1 ) D V RS t 2 (xt 1 , yt 1 ) 0.5 × D CRS t 1 (xt 2 , yt 2 ) / D V RS t 1 (xt 2 , yt 2 ) D CRS t 2 (xt 2 , yt 2 ) / D V RS t 2 (xt 2 , yt 2 ) × D CRS t 1 (xt 1 , yt 1 ) / D V RS t 1 (xt 1 , yt 1 ) D CRS t 2 (xt 1 , yt 1 ) / D V RS t 2 (xt 1 , yt 1 )
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Question to the audience !

On the same sample (poultry), and on the same two periods we compute :

The Malmquist index (MI) and its two main components:

The Hicks-Moorsteen (HM) TFP index along with the efficiency and technical change components.
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Question to the audience !

On the same sample (poultry), and on the same two periods we compute :

The Malmquist index (MI) and its two main components:

The Hicks-Moorsteen (HM) TFP index along with the efficiency and technical change components. Index are equivalent but leads to completly different decomposition with HM values less extreme but not in accordance with the conclusion from FIPS and BIPS.
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M I =

 = Pure efficiency change × Change in the scale efficiency × Pure change in technology × Change in the scale of the technology

Bontemps

  et al. Toulouse School of Economics (INRA-GREMAQ) and (INRA-LERNA) Technical & Efficiency Change in the French Food Industries

  1. DEA with VRS assumption using FIPS and BIPS and bootstrapped test of equality of probability density functions → identification of sub-periods 2. Computation and decomposition of TFP on relevant sub-periods Implemented using R-packages Benchmarking (Bogetoft & Otto 2010) and NP (Hayfield and Racine, 2008).
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  On the same sample (poultry), and on the same two periods we compute :

  [2000 -20006] Results explained by sanitary requirement in 2000 On the Cheese sector, mixed period then TR Bontemps et al. Toulouse School of Economics (INRA-GREMAQ) and (INRA-LERNA) Technical & Efficiency Change in the French Food Industries Thank you for your attention Bontemps et al. Toulouse School of Economics (INRA-GREMAQ) and (INRA-LERNA) Technical & Efficiency Change in the French Food Industries
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  1 Year 2 MI ∆ Pure Eff. ∆ Scale Eff. ∆ Tech. ∆ Scale Tech.

	1996	1998	0.99	0.99	0.99	1.00	1.01
	1998	2006	0.99	1.01	0.99	0.98	1.01
	1996	2006	0.96	1.00	0.97	0.97	1.02
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Data Data Source: Annual accounting survey (INSEE) Bontemps et al. Toulouse School of Economics (INRA-GREMAQ) and (INRA-LERNA) Data Data Source: Annual accounting survey (INSEE) Period: 1996-2006 Bontemps et al. Toulouse School of Economics (INRA-GREMAQ) and (INRA-LERNA) Data Data Source: Annual accounting survey (INSEE) Period: 1996-2006 Data at the firm level: Bontemps et al. Toulouse School of Economics (INRA-GREMAQ) and (INRA-LERNA) Data Data Source: Annual accounting survey (INSEE) Period: 1996-2006 Data at the firm level: One output: total production in value Bontemps et al. Toulouse School of Economics (INRA-GREMAQ) and (INRA-LERNA)

Scores distribution of 2006 firms on BIPS frontiers

Years Two sub-periods : [1996][1997][1998]] and [1998-2006] [1996 -1998] : Technical progress and technical regress