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An Analysis of Economic Efficiency of Fruits and Vegetables
Farms: the Case of Strawberries and Tomatoes Farms

Jung, Da-Eun - Yang, Seung-Ryong

This paper analyzes economic efficiency of strawberries and tomatoes farms using
the data envelopment analysis (DEA). We examine how production characteristics
and farm size affect overall efficiency (OE), allocative efficiency (AE), and
technological efficiency (TE). We also survey sample farm households from the
Farm Income Investigation database of Rural Development Administration to
investigate management and cultivation techniques and to analyze economic
efficiency by technique. Implications for improving efficiency are suggested in the
conclusion.
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AT 2 o] gste] AL WrFeHE ub o THPark, 2008). 2 A= Fire S(1985), Sharma
5(1999) FollA AAE HE o] &ate] Br]et EvtE AujErte] AAA FEEA, i
284, 7leged, ‘E"Fﬂ%i%/‘é, TEREEE S Bristathy ZAZA FE &4 (overall
efficiency; OE)2 7] & &4 (technical efficiency, TE)3} | & -& 4 (allocative efficiency, AE)
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Ay
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(Lee et al., 2015).
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Table 48. Output and inputs

Items

Output m Quantities of main product production

Labor | = Employment labor, home labor hours

Variable | QOther | m Chemical and organic Fertilizers cost, Pesticides cost

Inputs | variable | m Material cost, Farming light and heat energy cost, Other fees

input | m Cost of variable capital, Commission farming cost
Inputs
Land | = Arable acreage
Fixed Other | m Repair cost, Small agricultural implements cost
Inputs fixed | = Agricultural machinery expense, Farming equipment expense
input | m Cost of fixed capital, Orchard development cost, Agricultural facilities rent

Table 49. Statistics for inputs by fruits and vegetables

Strawberries Tomatoes
Mean | Min | Max | S.D |Mean| Min | Max | S.D
Variabl Labor (h) 588 | 517 | 1,825 | 316 | 101 92 282 | 182
ariable
Inputs | Other variable input
nputs 7,138 | 6,348 |18,120(12,948| 2,292 | 1,263 | 2,364 | 2,902
An (a thousand Won)
Input Fixed Land (pyeong) 4,177 | 3,871 [45,265(13,000| 660 | 528 | 3,780 | 2,589
ixe
Inpugs | Other fixed input 1, coe 1) 45 116,163]16,502| 1,349 | 35 | 2,055 | 2,488
ot (a thousand Won)
nputs
Variabl Labor (won) 7,803 | 5,000 |12,339| 1,292 | 8,107 | 4,584 [14,529| 1,749
ariable
Other variable input
: Inputs p
Price p (a thousand Won) 1 1 1 0 1 1 1 0
of
input | Fixed Land (won) 808 16 [7,500| 764 | 923 39 | 4,688 971
ixe
Other fixed input
Inputs
P (a thousand Won) ! ! ! 0 ! ! ! 0

Source : Farm Income Survey by Rural Development Administration. Data for farms of strawberries and tomatoes
in 2012 are from National Statistical Office.

Note 1: S.D=standard deviation

Note 2 : Expression in () denotes unit of that variable.
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Table 50. Basic statistics of explanatory variables

Acreage Ratio of agricultural | Ratio of reposal No. of
(pyeong) machinery expense farming cost |farms (ratio)
Mean 3,779 27.3% 0.2%
Environment- | Max 9,989 100% 7.6% 66
friendly farm Min 660 0.0% 0.0% (33.8%)
S.D 2,189 31.5% 1.1%
Strawberry
Mean 4,150 22.6% 0.9%
Conventional Max 11,220 100% 39.6% 129
farm Min 600 0.0% 0.0% (66.2%)
S.D 4,338 24.5% 4.6%
Mean 1,198 30.7% 0.2%
Environment- | Max 3,939 100% 3.3% 60
friendly farm | \fin 160 0.0% 0.0% (39.7%)
S.D 749 32.6% 0.6%
Tomato
Mean 1,051 28.5% 0.4%
Conventional | Max 3,297 100% 11.9% 91
farm Min 200 0.0% 0.0% (60.3%)
S.D 739 30.4% 1.5%

Source : Farm Income Survey by Rural Development Administration. Data for farms of Strawberries and Tomatoes
in 2013 are from National Statistical Office.

Note 1 :S.D=standard deviation

Note 2 : Expression in () denotes unit of that variable.
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Table 51. Gross income, Production cost and Earnings of Facility fruits and vegetables
(unit : a thousand Won/10a)

Strawberries Strawberries Tomatoes Tomatoes
(forcing) (semiforcing) (forcing) (semiforcing)
Gross income 16,592 15,330 18,099 13,783
Operating cost 7,380 6,568 9,691 6,567
Production cost | Home labor cost 2,834 2,794 2,940 2,365
Subtotal 10,214 9,363 12,631 8,932
Earnings 9,211 8,761 8,408 7,217

Source : Rural Development Administration Agricultural Management Information System
Note : Average of during the past five years (2009-2013)

Fig. 19A4] Fig. 30 2002956 2013 d@7kA] 9] AEHE 254, A4, &5 HE5F0]

AEstd ot @7I(EADY 25, 25, AAHIE S FA0 Jou), r(REEEA)] A
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Fig. 19. Trends of annual gross income changes by fruits and vegetables (2002-2013).
Source : Farm Income Survey by Rural Development Administration. Data for farms of strawberries
and tomatoes in 2012 are from National Statistical Office.

Note : Values in ( ) mean yearly growth rate.
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Fig. 20. Trends of annual earnings changes by fruits and vegetables (2002-2013).

Source : Farm Income Survey by Rural Development Administration. Data for farms of strawberries and
tomatoes in 2012 are from National Statistical Office.
Note : Values in ( ) mean yearly growth rate.
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Table 52. Yearly growth rate of high rank items of production cost
Strawberries (forcing) Strawberries (semiforcing)
Propor- Yearly Propor- Yearly
Rank . growth rate 6 growth rate
Items ton Items ton
(2009 1 2001 | 2012 (2009 1 2001 | 2012
2013) | 2013 | 2013 -2013) | 2013 | -2013
Ist |Home labor cost 27.7% | 4.5% | 8.8% | Home labor cost 29.9% | 5.3% |12.0%
2nd | Material cost 19.8% | 7.0% |13.6% | Material cost 20.3% | 6.8% | 3.0%
3rd | Seeds cost 16.2% | 5.7% |16.4% | Seeds cost 14.4% | 7.1% | 2.1%
4th | Employment labor cost | 10.9% | 5.8% |15.9% | Employment labor cost | 9.9% | 6.4% |23.4%
Farming facility Farming facility
Sth . 6.6% | 6.5% | 8.0% . 6.7% |11.5%|36.9%
depreciation cost depreciation cost
6th | Light and heat expenses | 4.8% |17.3% |67.3% | Organic fertilizers cost | 4.1% | 7.3% | 1.6%
7th | Organic fertilizers cost | 3.6% | 4.6% |-2.5% |Light and heat expenses| 3.5% |11.5% 12.4%
Tomatoes (forcing) Tomatoes (semiforcing)
Propor- Yearly Propor- Yearly
Rank 6 growth rate & growth rate
Items fon Items fon
(2009 1 2001 | 2012 (2008 | 9001 | 2012
-2013) | 2013 | -2013 -2012) | 2013 | 2013
Ist | Home labor cost 23.4% | 5.0% |24.6% | Home labor cost 26.3% | 4.0% | 4.6%
2nd |Light and heat expenses | 24.7% |13.0% | 18.8% | Material cost 16.7% | 5.0% | 9.8%
3rd | Material cost 20.0% | 8.0% |28.1% | Light and heat expenses | 14.4% | 14.5% |35.8%
Farming facility Farming facility
4th . 7.0% | 5.1% |28.9% . 9.8% | 8.8% [20.9%
depreciation cost depreciation cost
S5th | Employment labor cost | 6.4% |13.0% | 8.4% | Seeds cost 9.0% |[13.7% (30.9%
Agri. implement
6th L. 4.4% | 8.8% |45.7% | Employment labor cost | 6.5% | 5.2% [14.3%
depreciation cost
Agri. implement
7th | Seeds cost 4.1% [12.5%22.4% . 5% | 6.5% | 2.3%
depreciation cost
Source : Farm Income Survey by Rural Development Administration. Data for farms of strawberries and tomatoes
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BEE4 steto] Rt Teln FAFYUEY B, FEAARAIcER ),
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HIE 30% ol Astel AYEEA ZWeIA Y BTl o A3 ARHR B

HAEZAL S 71 URE @82 Table 63 2ot HAAF= FH0] 90%0]4 02 o4
BYT Bty 453 HlFo| i, AIT T AE BT oF 25%(13%)°lth. AT s
& AT 4l w7V M wo
Table 52. General status of fruits and vegetables farming

No. of farms | Ratio (%)

Male 32 94.1

Strawberries
Female 2 5.9

Gender

Male 17 94.4

Tomatoes
Female 1 5.6
Yes 10 294

Strawberries
Urban to rural No 24 70.6
returners Yes 3 16.7

Tomatoes
No 15 83.3
Under the middle school graduation 10 29.4

Strawberries
Highest level High school graduation 17 50.0
of education Under the middle school graduation 7 20.6

Tomatoes
University graduation 4 22.2

27 &7t F wEe AAshE w7k WA 11.8%(@N s7holal, ErkE F7ke] 5
5.6%(17] F7hre] &< 3t AUTE FELA AFF- -r7124 o2 Ag%tE w7
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Table 54. Export & Daily record of farming

No. of farms Ratio (%)
Yes 4 11.8
Strawberries
No 30 88.2
Export
Yes 1 5.6
Tomatoes
No 17 94 .4
Hardly ever 1 2.9
Strawberries Sometimes 6 17.6
Periodically 27 79.4
Daily record of
. Never record 1 5.9
farming
Hardly ever 3 17.6
Tomatoes
Sometimes 2 11.8
Periodically 11 64.7

T AS EE AT e gEHE BY, A F Qs asoe BE w7 Fed
A W&ol B 25.7%, EVLE 55.6%2] F7beto] Frodsta, A K3}
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Table 55. Education status

Average Participation No. of farms
training days P (ratio, %)
Yes 32(94.1)
Production & cultivation techniques 11
No 2( 5.9
Yes 9(25.7)
Strawberries Distribution & sale 2
No 25(71.4)
Yes 11(32.4)
Informatization 20
No 23(67.6)
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Average Participation No. of farms
training days p (ratio, %)
Yes 17(94.4)
Production & cultivation techniques 27
No 1( 5.6)
Yes 10(55.6)
Tomatoes Distribution & sale 43
No 8(44.4)
Yes 8(44.4)
Informatization 2
No 10(55.6)

T8 A& 54 Table 90l Aelstith. TH SE 43 st @7] w7k O
2 AR A FEE ol 8ste WY EvlE 719 61.6%= TR $HE o] &AL
SHTE BFEEA FF FHAA AT FH BTl 12 BY] vt A 5 FH A
HE 9T 71& Bl o381, ENE Frtdd dEMe ¢ FRE dse FL
ek dd FH B FH AFo] FasIH

7t AS o2 F534 S53lU71E st 7 vlSol

26.7%2 21, EvtEE Huk $321 47.1%2] $EAVF EHA7E AAS T st v
= & EntERn 2] s7) =4 Jebgh

FE AR sH2 27 w7k B9 ERA(64.7%), IAEA FAAM23.5%), =
O AFE(4%) =02 SR EntE s EAA(64.7%), THIAH(23.5%), FAA
Hi(11.8%) o= Yebwth wisdelel tal] 27] s7ks AAu(55.9%), H=Au(29.4
%), W (14.7%) olal, EvtE F7h= A 4(50.0%), W2 (34.6%), WI=AEH(15.4%) <
o=z g

Table 56. Production technique status of farms

No. of farms Ratio (%)
Home 28 84.8
Strawberries
Purchase 5 15.2
Seed and nursery
Home 7 38.9
Tomatoes
Purchase 11 61.1
Yes 8 26.7
Strawberries
No 22 73.3
Rotation of crop
Yes 8 47.1
Tomatoes
No 9 52.9
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No. of farms Ratio (%)

Yes 20 69.0

Strawberries
No 9 31.0

Non-cropping

Yes 4 26.7

Tomatoes
No 11 73.3
Aquaculture 8 23.5
Strawberries Cultivated in soil 22 64.7
Both 4 11.8

Farming techniques
Aquaculture 4 23.5
Tomatoes Cultivated in soil 2 11.8
Both 11 64.7
Natural drainage 19 55.9
Strawberries Bed cultivation 10 29.4
Rice straw 5 14.7
Drainage management

Natural drainage 13 50.0
Tomatoes Bed cultivation 4 15.4
Rice straw 9 34.6

Au Al AR WA Al g AEEAF AT 2] e T AR HlFo] 403
%= 78 A eI, O tg0] 25/3F EE(31.2%), A E(22.1%), H71EE(2.6%)
59 otk EvtE w7h= 2] w7kt 2 A HlFo] 48%E M a1, 1t
5ol 25/3% EH'2(24.1%), TH(10.3%) 52 o= YERTE HT A Aulsrke] Wd
W] A7 kel A BREEI e EAdEd, A9y - e AMSShe B2k Bl st
At

E¢ase 7|9 EvtE Frte] dAit A57) QgL ES
7He UL AE o]9d] EAE(25%), U A25(17.9%), B €AE(54%), L&FA5(1.8
%) 5= °l83tRNL, EVLE 7t 9FF £25(263%), B7]E45(21.1), E425(5.3%) 59
T = e
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Table 57. Heating and cooling facilities and Soil disinfection methods (Duplicate response)

No. of farms Ratio (%)
Diesel 17 22.1
Wood pellet 1 1.3
Double/triple tunnel 24 31.2
Strawberries Waterproof 31 40.3
Subterranean heat 1 1.3
Air heat 1 1.3
Heating and cooling Electronic 2 2.6
facilities Diesel 13 448
Wood pellet 2 6.9
Double/triple tunnel 7 24.1
Tomatoes Waterproof 3 10.3
Subterranean heat 2 6.9
Air heat - -
Electronic 2 6.9
Solar heat 28 50.0
Wheat bran 3 5.4
Strawberries High temp. water 1 1.8
Water 14 25.0
Chemical 10 17.9
Soil disinfection
Solar heat 9 47.4
Wheat bran 4 21.1
Tomatoes High temp. water - -
Water 1 53
Chemical 5 26.3
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Table 58. Management present condition
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No. of farms

Ratio (%)

None - -
Local brand 21 63.6

Strawberries
Individual brand 10 30.3
Local & Individual brand 2 6.1

Shipment brand

None - -
Local brand 10 55.6

Tomatoes
Individual brand 7 38.9
Local & Individual brand 1 5.6
Cooperative shipping 24 49.0
check-oft fund program 8 16.3

Strawberries
GAP certification 16 32.7
Participations and Low-carbon certification 1 2.0
activities Cooperative shipping 12 50.0
check-oft fund program 7 29.2

Tomatoes
GAP certification 4 16.7
Low-carbon certification 1 42
=o =
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Table 58. Results of efficiency by fruits and vegetables

Mean Max Min S.D

Overall efficiency 0.47 1.00 0.20 0.15

Technical efficiency 0.61 1.00 0.31 0.17

Strawberries Allocative efficiency 0.77 1.00 0.34 0.12
Pure Technical efficiency 0.74 1.00 0.36 0.17

Scale efficiency 0.83 1.00 0.39 0.14

Overall efficiency 0.52 1.00 0.17 0.18

Technical efficiency 0.67 1.00 0.24 0.20

Tomatoes Allocative efficiency 0.78 1.00 0.33 0.17
Pure Technical efficiency 0.76 1.00 0.39 0.20

Scale efficiency 0.88 1.00 0.41 0.13

Note : S.D = standard deviation

TR EAAY 75 E8FQ FEFEHE(CRS) F7F BlE B2 72%, EVlE
132%% JEIRT 72 HEEH 57k S 72T S7HIRS) HE YEhY =
B2EA &Y SHAA 52 Foirt

Table 60. Results of returns to scale by fruits and vegetables

Strawberries Tomatoes
NO. of farms ratio NO. of farms ratio
CRS 14 7.2% 20 13.2%
DRS 21 10.8% 25 16.6%
IRS 160 82.1% 106 70.2%
Total 195 100.0% 151 100.0%

Note : CRS = Constant Returns to Scale. DRS = Decreasing Returns to Scale. IRS = Increasing Return to Scale.
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Table 61. Effects of explanatory variables on the overall, allocative and technical efficie-
ncies by fruits and vegetables

Overall efficiency Allocative efficiency | Technical efficiency

Coefficient | t-value | Coefficient| t-value | Coefficient| t-value

Scale effect (arable acreage) | -0.054" | -1.964 | -0.136™" | -6.010 0.070 1332

Agricultural machinery

. 0.357" 2.777 0.195 1314 0331 1.949
expense/Production cost

Reposal farming cost

Production cost -0.081 -4.568 -0.028 -1.511 -0.107 -4.089

t i . .
Strawberries Environment-friendly farm

. -1.70E-05 | -1.235 | -3.13E-07 | -0.056 | -2.10E-05 | -1.045
(base: conventional farm)

Intercept term 0408 | 16271 | 0624 | 42437 | 0644 | 19374
R 0.139 0.113 0.100
Heteroskedasticity test 8.723" 7.363" 6.219

Scale effect (arable acreage) | -0.057 -1.787 0.104 1.868 | -0.199™" | -3.852

Agricultural machinery

. -0.880 -1.164 0.261 0.391 -1.656 -1.781
expense/Production cost

Reposal farming cost

Production cost -0.040 -2.055 0.016 0.810 -0.096 -3.454

Tomatoes Environment-friendly farm

(base: conventional farm)

*

-5.83E-05"°| -4.605 |3.69E-05"| 2999 | -1.E-04™ | -6.501

Intercept term 0450 | 21.065 | 0.529™ | 25769 | 0.826™ | 27.963
R? 0.137 0.105 0.289
Heteroskedasticity test 5.539 15.485™ 12.383™

Note 1 : Single, double, and triple asterisks(*) denote significance at the 10%, 5% and 1% levels respectively.

Note 2 : Heteroskedasticity test result is z?-statistic. Single, double, and triple asterisks(*) denote significance at
the 10%, 5% and 1% levels respectively and that menas null hypothesis which ‘Hy : residual has
normality’ is rejected.
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Table 62. Efficiency status of farms surveyed

Mean Max Min S.D

Overall efficiency 0.35 1.00 0.13 0.16

Strawberries Technical efficiency 0.56 1.00 0.23 0.18
Allocative efficiency 0.61 1.00 0.38 0.14

Overall efficiency 0.35 0.68 0.12 0.17

Tomatoes Technical efficiency 0.60 1.00 0.17 0.26
Allocative efficiency 0.59 0.97 0.30 0.13

Note : S.D = standard deviation
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Table 63. General status of fruits and vegetables farming and efficiencies
OE TE AE
Male 0.35 0.57 0.61
Strawberries
Female 0.32 0.47 0.64
Gender
Male 0.34 0.59 0.59
Tomatoes
Female 0.43 0.76 0.57
Yes 0.28 0.52 0.56
Strawberries
Urban to rural No 0.37 0.58 0.64
returners Yes 0.30 0.56 0.56
Tomatoes
No 0.36 0.61 0.60
Under the middle school
. 0.43 0.62 0.68
Strawberries graduation
Highest level of High school graduation 0.33 0.57 0.59
education Under the middle school
. 0.26 0.45 0.59
Tomatoes graduation
University graduation 0.36 0.69 0.54

Note : OE = Overall Efficiency, TE = Technical efficiency, AE = Allocative efficiency

7] E71 A FF BH} FURW EHHE 57b Aol EEAH Aolvt A o
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Table 64. Export & Daily record of farming and efficiency

OE TE AE
Yes 0.36 0.58 0.62
Strawberries
No 0.35 0.56 0.61
Export
Yes 0.26 0.85 0.30
Tomatoes
No 0.35 0.58 0.61
Hardly ever 0.32 0.56 0.58
Strawberries Sometimes 0.39 0.61 0.66
Periodically 0.34 0.55 0.61
Daily record of farming Never record 0.25 0.51 0.49
Hardly ever 0.38 0.65 0.62
Tomatoes
Sometimes 0.28 0.57 0.50
Periodically 0.38 0.64 0.60
Note : OE = Overall Efficiency, TE = Technical efficiency, AE = Allocative efficiency
Table 65. Education status and efficiency
A\./erage Participation OE TE AE
training days
Production & cultivation " Yes 0.35 0.56 0.62
techniques No 0.28 0.51 0.58
Yes 0.43 0.65 0.65
Strawberries Distribution & sale 2
No 0.32 0.53 0.60
Yes 0.38 0.59 0.63
informatization 20
No 0.33 0.55 0.61
Production & cultivation ”7 Yes 0.34 0.59 0.59
techniques No 0.43 0.76 0.57
Yes 0.31 0.51 0.60
Tomatoes Distribution & sale 43
No 0.40 0.71 0.58
Yes 0.35 0.58 0.60
informatization 2
No 0.35 0.61 0.59

Note : OE = Overall Efficiency, TE = Technical efficiency, AE = Allocative efficiency
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Table 66. Production technique status of farms and efficiency

OE TE AE
Home 0.34 0.57 0.59
Strawberries
Purchase 0.28 0.40 0.66
Seed and nursery
Home 0.42 0.67 0.62
Tomatoes
Purchase 0.30 0.56 0.57
Yes 0.33 0.53 0.61
Strawberries
No 0.33 0.56 0.61
Rotation of crop
Yes 0.34 0.60 0.57
Tomatoes
No 0.34 0.60 0.58
Yes 0.36 0.57 0.62
Strawberries
No 0.35 0.57 0.62
Non-cropping
Yes 0.28 0.46 0.63
Tomatoes
No 0.35 0.64 0.56
Aquaculture 0.33 0.53 0.62
Strawberries Cultivated in soil 0.38 0.60 0.63
Both 0.20 0.41 0.53
Farming techniques
Aquaculture 0.33 0.54 0.64
Tomatoes Cultivated in soil 0.25 0.39 0.63
Both 0.37 0.66 0.56
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OE TE AE
Natural drainage 0.35 0.57 0.62
Strawberries Bed cultivation 0.33 0.53 0.62
Rice straw 0.45 0.72 0.63
Drainage management
Natural drainage 0.31 0.56 0.58
Tomatoes Bed cultivation 0.28 0.42 0.65
Rice straw 0.57 0.90 0.62

Note : OE = Overall Efficiency, TE = Technical efficiency, AE = Allocative efficiency
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Table 67. Heating and cooling facilities, Soil disinfection methods and efficiency (Duplicate

response)
OE TE AE
Diesel 0.28 0.53 0.54
Wood pellet 0.19 0.51 0.38
Double/triple tunnel 0.33 0.57 0.58
Strawberries waterproof 0.35 0.56 0.61
Heating and cooling
. Subterranean heat 0.47 0.53 0.87
facilities

Air heat 0.47 0.53 0.87
Electronic 0.36 0.55 0.64
Diesel 0.30 0.55 0.56

Tomatoes
Wood pellet 0.40 0.62 0.64
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OE TE AE

Double/triple tunnel 0.33 0.59 0.60

waterproof 0.39 0.79 0.48

Subterranean heat 0.35 0.56 0.62

Air heat - - -

Electronic 0.31 0.53 0.59

Solar heat 0.35 0.56 0.61

Wheat bran 0.57 0.64 0.83

Strawberries High temp. water 0.41 0.78 0.53

Water 0.28 0.51 0.56

Chemical 0.30 0.49 0.62

Soil disinfection
Solar heat 0.40 0.71 0.55
Wheat bran 0.40 0.65 0.64
Tomatoes High temp. water - - -
Water 0.33 0.62 0.54
Chemical 0.30 0.61 0.54
Note : OE = Overall Efficiency, TE = Technical efficiency, AE = Allocative efficiency

BACS BAste] B9} BrlE F7h BF A4 HAS 6ok pE HAC ko] &
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Table 68. Management present condition and efficiency

OE TE AE
None - - -
Local brand 0.34 0.56 0.61
Shipment brand | Strawberries
Individual brand 0.39 0.59 0.64
Local & Individual brand 0.27 0.49 0.56
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OE TE AE
None - - -

Local brand 0.33 0.58 0.59

Tomatoes
Individual brand 0.36 0.61 0.60
Local & Individual brand 0.43 0.76 0.57
Cooperative Yes 0.33 0.58 0.57
shipping No 0.33 0.61 0.55
Check-off fund Yes 0.29 0.53 0.56
program No 0.25 0.43 0.57

Strawberries
Yes 0.33 0.57 0.57

GAP certification

No 0.27 0.48 0.57
Low-carbon Yes 1.00 1.00 1.00
Participations certification No 0.39 0.60 0.58
and activities Cooperative Yes 033 0.58 0.59
shipping No 0.35 0.55 0.64
Check-off fund Yes 0.40 0.59 0.68
program No 0.34 0.57 0.60

Tomatoes
Yes 0.31 0.50 0.62

GAP certification

No 0.34 0.55 0.63
Low-carbon Yes 0.43 0.76 0.57
certification No 0.38 0.60 0.59

Note : OE = Overall Efficiency, TE = Technical efficiency, AE = Allocative efficiency
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