Bull.Fac, Agric.,Cairo Univ.,60:256-263 (2009).

ESTIMATING THE TECHNICAL EFFICIENCY OF VEGETABLE PRODUCERS AT
THE AIR CONDITIONED AND NON-AIR CONDITIONED GREEN HOUSES USING
STOCHASTIC FRONTIER FUNCTION

(Received: 5.2.2009)

By
Kh. N. Alrwis

Faculty of Agriculture and Food Sciences, Agricultural Economics Department, King Saoud
University, Kingdom of Saudi Arabia

ABSTRACT

The study aimed at estimating the technical efficiency of vegetable producing air-
conditioned and non-air conditioned green houses. The study also aimed at examining the effect
of the size of green houses on their technical efficiency within the KSA. The study relied on
basic data collected from enquiry forms which were applied to stochastic sample of air
conditioned and non-air conditioned green houses, representing all regions of the KSA. The
sample included 62 projects of non-air conditioned projects and 22 projects of air conditioned
ones in the summer and autumn of 2007. The study made use of stochastic frontier functions of
production according to actual hypotheses about how to deal with the stochastic errors.

Based on standard estimates of the stochastic frontier function of the non-air conditioned
green houses, it appears that the increase in any of the greenhouse areas, the number of
employees or the variable costs of 10%, leads to an increase in the production of vegetables by a
percentage of 9%, 0.7% and 0.2%, respectively. On the other hand, the increase in the fixed cost,
by a percentage of 10%, leads to a decrease in the vegetable production by 0.6%. The estimated
technical efficiency by use of the stochastic frontier function for the non-air conditioned green
houses ranged from a minimum of 0.10%, a maximum of 0.97% and an average of 0.46%. As
for the air conditioned green houses, it appears that an increase in any of the fixed costs, the
areas of the greenhouse and the variable costs by 10%, leads to an increase of vegetable
production at percentages of 10.6%, 11.1% and 2.9%, respectively. In addition, the estimated
technical efficiency of the stochastic frontier function of air conditioned green houses ranged
from a minimum of 0.13%, a maximum of 0.99% and an average of 0.59.

The study recommended to upgrade the administrative efficiency of the green house
managers, in order to increase production of vegetables of the air conditioned and non-air
conditioned green houses by a percentage of 50.4% and 41.4 , respectively, without any increase
in the economic resources. Furthermore, the study recommended to expand the green house
projects for producing vegetables since they represent a developed technical approach to
increase the production of the vegetables in both quantity and quality, and helps to produce
vegetables in other seasons. Accordingly, the fluctuations in prices can be eliminated. In
addition, green houses rationalize the consumption of water; they save about 60% of water used
in open air agriculture. This comes in line with the water security standards of the Kingdom of
Saudi Arabia.

Key words: green house, stochastic frontier function,vegetable producers.
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B0 grad) Ay o) ASlaal) B AdSall g AbSal) i Aaaal) Cigall B padl) LOY 4583 Be Sl (2) Jgda

Non air-conditinal gave houses Air-conditinal gave houses
firm Technical firm Technical firm Technical firm Technical
Efficiency(TE) Efficiency(TE) Efficiency(TE) Efficiency(TE)

1 0.28 22 0.91 43 0.26 1 0.59
2 0.69 23 0.48 44 0.12 2 0.35
3 0.23 24 0.02 45 0.87 3 0.30
4 0.34 25 0.02 46 0.01 4 0.93
5 0.01 26 0.50 47 0.45 5 1.00
6 0.38 27 0.44 48 0.73 6 0.29
7 0.84 28 0.61 49 0.85 7 0.44
8 0.86 29 0.12 50 0.41 8 0.35
9 0.83 30 0.44 51 0.01 9 0.01
10 0.05 31 0.03 52 0.87 10 0.41
11 0.62 32 0.43 53 0.07 11 0.76
12 0.58 33 0.56 54 0.52 12 0.72
13 0.62 34 0.59 55 0.74 13 0.66
14 0.62 35 0.66 56 0.06 14 0.09
15 0.57 36 0.56 57 0.60 15 1.00
16 0.35 37 0.61 58 0.10 16 0.58
17 0.43 38 0.58 59 0.78 17 0.29
18 0.60 39 0.62 60 0.75 18 0.99
19 0.59 40 0.17 61 0.70 19 0.41
20 0.77 41 0.14 62 0.10 20 1.00
21 0.56 42 0.17 21 0.88

22 1.00

22007 ple i s Chua 34880 dene Cign & g pia 22 5 A0S0 e Apene Cisn & g e 62 O Ailae ULy (e s g Cires 1 add

Ao laia¥) Jal gl Jaasi g NLOGIT dsibas¥! dajall aladiols AiSal) g 48<all & piadll £ 5l 5a aaaad (MLE) (caindl ciliilSall g z U A allaa (3) Jsia
Aghyh (e glaall g3 gil W

Non air-conditinal gave houses Air-conditianed gave houses
Variable Coefficient T test Coefficient T test
Production function
Intercept 2.610 (1.859)
In (Fixed Costs) 0.0013 (0.007) 0.180 (1.480)
In (Area) 0.978 (9.994 ) * 0.967 (6.890)*
In (Labour) 0.472 (1.760)** -0.329 (-1.912%*)
In (otherV.C..) -0.129 (-0.626) 0.184 (1.074)
Log Likelihood 88.023 43.503
Sigma(u) 1.84 0.699
Sigma(v) 0.198 0.283
o
Lambda (1 = —) 9.327 2468
o v
2
Theta (6 = — ) 0.98 0.86
+1
E(U)=
1+6
1 0.54
Exp. Efficiency= 0.51
1+46
Tech. Inefficiency 0.49 0.46
Tech. Efficiency Model (Truncated from both sides)
(Age) 0.0009 (2.254)* 0.125 (1.434)
Experience) 0.397 (5.642)* 0.22 (0.406)
(Family size) 0.467 (0.479) - 0.016 (-0.302)
(**) Denote t-statistic significance level of 5%.
(*) Denote t-statistic significance level of 1%.
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