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Motivation

The measurement of the aggregate efficiency is useful to quantify the gains (or
losses) in the sector-level productivity due to

— re-structuring (as represented by the covariance term) and

— actual productivity gains at the firm level (as represented by the average efficiency).
In this sense, the aggregate efficiency can show the degree to which output is
produced at the benchmark level of productivity.

Fare and Zelenyuk (2003) discussed the issue of the aggregate efficiency, whereas
Fire and Karagiannis (2017) further derived the general principles for theoretically
consistent aggregation of the efficiency scores. Karagiannis (2015) also related the
aggregate, average and structural efficiency.

Lithuanian dairying sector has faced important changes in several directions which
basically correspond to those observed in the other Central and Eastern European
countries:

— The entrance to the European Union (EU) in 2004 marked an increasing support for the

livestock farming, yet the intensity of support has been higher for the crop farms in general
due to the Single Area payment Scheme.

~ The phasing-out of small dairy farms has been continuing due to relatively low profitability
and relatively high labour intensity {if compared to the other farming types).

Research Framework

The relationships between farm size and performance (TE)
are important in identifying the sources of changes in the
aggregate efficiency.

In our case, we adapt the covariance decomposition
approach by Olley and Pakes (1996) in order to unveil the
relationships between farm size and performance.

Data envelopment analysis is used to calculate the
technical efficiency measures.

We identify the most influential farms in the context of the
OP decomposition.

The farm-level data from Farm Accountancy Data Network

(FADN) are applied. The data cover the period of 2004-
2016.
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Technology and Efficiency
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Aggregate efficiency and Olley-Pakes
decomposition
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Influencial observations

Number of times a certain efficient farm acts as a peer for
inefficient farms

Number of times an efficient farm is assigned with the highest
value of the intensity variable (weight)

Reference share (Torgensen et al., 1996) is defined as the
share of the output gap that is due to a particular efficient
farm:

IS k
/1.(,*,‘)
s AZk r)

p= =IIK £
;y _k=lyk
Benchmarking share (Johnson, Zhu, 2003):
> i
P z#(;&d)

Data Used

The research relies on the FADN data for Lithuanian specialist dairy
farms.
The productive technology is modelled by considering the four
inputs:
— Labour is measured in hours worked and includes both family and
hired labour.
— Herd size is measured in livestock units (LSU).
— Intermediate consumption includes specific costs (feed, veterinary
expenses etc.) and overheads.
— Capital assets include the value of machinery and buildings.
A single output is considered, i.e. total output which includes crop,
livestock and other outputs.
Intermediate consumption, capital assets and output are measured
in monetary terms (Euro). The technology is defined for each time
period independently, thus, we do not apply deflation.
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Descriptives
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Decomposition of the covariance term

Eff, Peer Eff. Peer Eff. Peer Eff. Peer
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The characteristics of the most
influential

peer farms
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The distribution of Lithuanian milk
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and size/efficiency combinations
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Conclusions

+ The identification of the most influential peer dairy farms allowed to
describe the two models to follow in Lithuanian dairy farms, i.e. small- and
large-scale farms. The average herd size for the relatively large farms of up
to 200 livestock units was observed, whereas the corresponding limit for
the relatively small farms was some 40 livestock units. The increased herd
size was related to higher share of the hired labour.

* Following reasonable farm structure may allow ensuring successful
operation of Lithuanian dairy farms which have access to resource
endowments needed for this type of farming (grasslands and water
resources).

+ The decomposition of the aggregate efficiency confirmed the impact of
the restructuring on the sector-level efficiency. Specifically, the covariance
term tended to increase during 2004-2016 thus indicating the increasing
importance of the linkages between farm size and technical efficiency.

» The decomposition showed that the relatively small low-efficiency

efficiency farms contributed to the covariance term thus confirming the
phasing out of inefficient farms.
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