








M Table 23: Economic benefits of adopting conventional or Bt maize in three Spanish provinces over
three growing seasons

2002 2003 2004
Conventional maize Bt maize Difference Conventional maize Bt maize Difference Conventional maize Bt maize  Difference
Albacete
Yield 12.14+2.00 12.36 +1.77 0.22 ns 12.01 £+2.29 11.85+1.86 -0.16ns 12,53 £+2.15 12,59 £+151 0.06ns
(tonnes/ha) (n=40) (n=29) (n=43) (n=33) (n=51) (n=37)
Revenues from yield 157820 = 1,606.80 + 28.60 ns 1541.80 + 1540.50 £+ -20.08 ns 1628.90 + 1636.70 + 7.80 ns
(€/ha) 260.19 229.77 297.18 242 .93 286.74 193.95
(n=40) (n=29) (n=43) (n=33) (n=51) (n=37)
Cost of maize borer 13.50 £ 15.42 401 +9.60 9.49** 13.50 £+15.42 4.01+9.60 9.49** 13.50 £+15.42 4.01+£9.60 9.49**
pest sprays(€ /ha) (n=61) (n=42) (n=61) (n=42) (n=61) (n=42)
Seed cost (€ /ha) 163.62+37.32 17492 +4214 -11.30ns 177.43+40.1 180.97 -354ns 176.78 + 32.32 182.84 + -6.05 ns
(n=24) (n=24) (n=30) 35.56 (n=41) 38.32
(n=25) (n=29)
Gross margin 9.49 9.49 9.49
increase for Bt maize
adopters (€ /ha)
Lleida
Yield (tonnes/ha) 11.51 £ 1.66 12.66 * 2.00 1.15ns 1152 +1.60 12.01 +1.64 049ns 11.75+£1.73 1218 £186 043ns
(n=11) (n=10) (n=14) (n=20) (n=17) (n=34)
Revenues from yield 1,496.3 + 16458 + 149.50 ns 1497.6 + 1561.30 + 63.70 ns 1527.50 + 1563.90 + 55.9 ns
(E/ha) 2164 1 260.38 208.51 213.39 224 .58 241.76
(n=11) (n=10) (n=14) (n=20) (n=17) (n=234)
Cost of maize borer 443 +10.51 1.26 +5.07 3.17* 4.43+1051 1.26 £5.07 3.17* 4.43+1051 1.26 £ 5.07 3.17*
pest sprays(€ /ha) (n=52) (n=66) (n=52) (n=66) (n=52) (n=66)
Seed cost (€ /ha) 164.88 + 43.87 193.67 + -28.79 ns 164.88 + 193.67 —28.79ns 164.88 + 43.87 193.67 + -28.79ns
(n=4) 60.2 8 43.87 60.28 (n=4) 60.28
(n=25) (n=4) (n=25) (n=25)
Gross margin 317 317 317
increase for Bt maize
adopters (€ /ha)
Zaragoza
Yield (tonnes/ha) 987 +1.47 11.06 +1.54 1.19%+* 9.46 £ 1.10 10.49 £ 1.66  1.03*** 9.53+1.20 10.64 +1.29  1.11%*
(n=39) (n=49) (n=55) (n=63) (n = 59) (n=70)
Revenues from yield 1,283.10 + 1,437.80 +  154.70*** 1229.80 + 1363.70 £ 133.9%+ 1238.90 + 1383.20 +  144.30***
(€/ha) 190.95 199.63 142.54 215.15 155.49 167.53
(n=39) (n=49) (n=55) (n=163) (n =59) (n=70)
Cost of maize borer 3207 +18.13 12.03 +11.43 20.04**  32.07 £18.13 12.03+11.43 20.04** 32.07+ 18.13 12.03+ 11.43 20.04***
pest sprays(€ /ha) (n=71) (n=87) (n=71) (n=87) (n=71) (n=287)
Seed cost (€ /ha) 17156 + 4443 211.22 + 3418 -39.66*** 174.03 + 42.33 222.20 + —48.17* 178.32 + 40.43 218.95 % —40.64***
(n=55) (n=49) (n=57) 35.91 (n=61) (n=61) 51.18
(n=72)
Gross margin 135.08 105.77 123.70
increase for Bt maize
adopters (€ /ha)

Data was obtained from a face-to-face survey conducted in 2005 amongst Spanish commercial maize farmers including 184 farmers growing only conventional

maize and 195 farmers growing only Bt maize. The survey gathered data on yields, crop price, seed costs, and applications of pesticide against maize borer

for growing seasons (2002, 2003 and 2004). Results consist of mean values followed by standard deviations and number of cases in parentheses. Number

of cases varies between the variables due to missing data. One-way analysis of variance is used to test the differences among means. ns= not significant at

5%; *P<0.05; **P<0.01; ***P<0.001. Seed costs for 2004 are used for the three years in Lleida due to missing data for 2002 and 2003. Gross margin increase
is computed from adding the differences in revenues from yield, in cost of maize borer pest sprays and in seed costs when they are statistically significant.
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5.7 Aggregated economic impact

5.7.1 Aggregated on-farm economic
impact

Taking the 2004 figure on the total Bt maize-
growing area in Spain (58.219 hectares) along with
a weighted average economic advantage of using
Bt maize (€60.43 per hectare), a rough estimate of
the aggregated economic welfare surplus obtained
by Bt farmers in 2004 would be €3.5 million.

The increase in farmers’ gross margin due to
adoption of Bt maize in Spain is in line with one
of the main objectives of the CAP, that is to improve
the competitiveness of EU agriculture in order to
be ready for more market-oriented production. The
likely impact of adoption of other GM crops in EU
farming (see Chapter 4) also points to a bigger gross
margin for farmers. GM varieties could be regarded
as a means of keeping agricultural activity
sustainable from the economic point of view.

5.7.2 Distribution of welfare between
large and small maize farms in Spain

Another interesting result from the survey is
that adoption of Bt maize technology in Spain is
not statistically related to farm size. Farms cultivating
maize in Spain are quite heterogeneous, but the
only factor prompting adoption of Bt maize was
their perception of corn borer risk. Therefore
currently the welfare created by Bt maize for Spanish
farmers does not seem to be associated with large
farms.

There is a possibility that this situation might
change when the Spanish government (following
EU guidelines) introduces mandatory technical
measures for GM crop farmers to ensure co-
existence with non-GM crops. This will be a novel
cost to add to the balance for Bt maize in Spain,
as discussed in other sections of this report, and
larger farms are likely to cope better with this novel
measure and to implement it at lower unit cost.



B 6. Discussion And Conclusions

This report analyses ex post the issues
surrounding the adoption of the first GM crop
introduced in EU agriculture. It is more than nine
years since the first GM insect-resistant maize,
known as “Bt maize”, was planted in the EU,
exclusively in a single Member State (Spain).
Understanding the adoption of GM crops in the
EU is of interest to policy-makers, scientists and
agricultural circles due to the potential impact of
this technological change on several economic
variables at both farm and aggregate level. The
JRC-IPTS has produced this report with the aim of
presenting evidence about the factors that might
have affected farmers' decision whether or not to
adopt the technology and the economic implications
of their decision.

A survey of Spanish maize farmers was
conducted in three major Bt maize-growing areas
(the provinces of Zaragoza in the Aragon region,
Lleida in Catalonia and Albacete in Castilla-La
Mancha). Three groups of maize grower were
identified: 184 farmers growing only conventional
maize (non-adopters), 195 growing only Bt maize
(full adopters) and, finally, 23 farmers who stated
that they cultivate both types of maize (partial
adopters).

Comparison of the three groups of maize-grower
revealed no statistical differences in the main crop
cultivated in terms of hectares, the main crop
contributing to on-farm income, age, education,
further agricultural training or years of experience
as farmers. No statistical relationship was found
between individuals working as part-time or full-
time farmers and adoption of Bt technology. As
regards participation in institutions such as
cooperatives, agricultural processing companies
or unions, all three groups of farmer show the same
profile. Again, no differences were found between
them in terms of farm labour employed or family
help on the farm either. In addition, the survey
found that adoption of Bt maize in Spain is not
statistically related to farm size or the area under
maize. Finally, no differences were found in the
price which farmers are paid for one kilogram of
grain maize. These results are in line with an analysis
of Bt cotton adoption in China which found no

statistically significant differences in all the variables
studied between Bt and non-Bt farms (Huang et
al., 2003).

The variables which did show differences between
types of farmer were those related to insect control.
This is one feature for which Bt technology was
developed. Both Bt and conventional maize farmers
considered the technology capable of reducing
harvest losses due to corn borer, although
conventional growers did so to a lesser extent. The
perceived usefulness of the technology was therefore
higher amongst adopters.

The survey also included information on
farmers' reasons for adopting or not adopting the
technology. Economic variables, such as higher
profit and lower economic risk, were found to be
the main determinants for adoption. Conventional
farmers mentioned reluctance to change their type
of crop, lack of confidence in GM crops and the
higher price for Bt maize seed as the main reasons
for non-adoption. However, in general terms,
conventional farmers would be willing to adopt
the technology if they were to perceive clear
economic advantages. The public controversy
surrounding GM crops in the EU does not seem to
have influenced adoption in Spain. These findings
are supported by previous ex post studies on factors
shaping adoption of GM crops (including Bt maize)
elsewhere (Fernandez-Cornejo and McBride, 2002;
Marra et al., 2003).

Regarding the on-farm implications of farmers'
decisions on what production system to use (Bt or
conventional maize), the survey also gathered data
on the economic and agronomic performance of
Bt maize and conventional maize over the 2002-
2004 growing seasons. Bt maize adopters
experienced higher average yields than conventional
corn growers for the three growing seasons.
However, these higher yields were statistically
significant only for the province of Zaragoza (a
yield increase of 1.110 kg/ha or 11.8%). Bt crops,
like other pest-control technologies, produce
variable yield gains depending mainly on local
pest pressure and damage (Qaim et al., 2006) and
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the fact that Bt technology has not yet been
introduced in varieties suitable for all regions (up
until 2003 there were only two commercial Bt
varieties, whereas now there are over 35). The
same analysis conducted in other countries
produced similar results. Carpenter and Gianessi
(2001) reported that, on average, Bt maize yields
in the USA were higher than those from
conventional maize in 1997, 1998 and 1999. Gouse
et al (2005) also found yield advantages for maize
farmers who adopted Bt maize (10-11%), although
these in turn depended on the place.

Bt maize seed was found to be more expensive
in Spain than conventional seed, but with regional
differences (e.g.€6.05 per hectare in Albacete,
€28.79 in Lleida and €40.64 in Zaragoza, all in
2004). Finally, Bt maize farmers from the three
provinces reported savings in corn borer control
costs (€9.5 per hectare in Albacete, €3.2 per hectare
in Lleida and €20 per hectare in Zaragoza). The
question is, therefore, whether these lower pest
control costs and the differences in yields currently
outweigh the higher seed costs. The findings show
that, on average, farmers who planted Bt maize
achieved an annual gross margin higher than
conventional maize farmers, despite paying a
technology fee. These benefits, however, vary
widely between the three regions studied, ranging
from the highest gross margin differences in Aragon
(€124.82 per hectare) to small differentials in
Castilla-La Mancha (€9.49). This is largely a
consequence of the spatial variability in yield
mentioned above. There is scientific consensus that
farmers use Bt maize as a sort of insurance as it
reduces yield losses by corn borer (Fernandez-
Cornejo and McBride, 2002; Marra et al., 2003).
Beyond that, the economic advantage obtained
will always depend on the level of pest pressure.
Similar results have been found in South Africa,
where the economic performance advantage of Bt
over conventional maize growers ranged from
€19.20 to €119 per hectare.

The number of applications of pesticide to
control corn borer damage was also found to be
related to the type of maize. 70% of Bt maize
growers applied no insecticides to control corn
borer pests, while 53% of non-adopters applied
one or two sprayings. The survey found that, on
average, conventional maize farmers applied 0.86
sprayings a year, while Bt maize farmers applied
0.32. This reduction is modest in absolute terms
because, as shown earlier, the conventional method

of maize borer control that Bt maize is replacing
is not based on heavy use of insecticides.

All in all, it can be concluded that adoption of
Bt maize in Spain has been a consequence of
farmers trying to increase their profit, reduce the
risk of yield losses due to corn borer or both.
Empirical analysis has found that Bt maize can
increase yields and bring farmers tangible economic
benefits. However, when considering the future
adoption and impact of GM crops in the EU, a new
dimension has to be added: the costs incurred in
order to ensure co-existence with non-GM crops.
EU Member States have targeted GM crop farmers
as the ones who have to take any measures
necessary at farm level. No such framework for co-
existence targeted on GM crop farmers is in place
in other parts of the world where GM crops are
cultivated. This raises new questions for adoption
of GM crops by EU farmers and its economic
balance.
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B Annexes

Annex A: General description of the sample

B Table Al: Main agricultural source of income on the farm

Activity Number of farmers Percentage
Cereals 309 76.9%
Vegetables 9 2.2%
Vineyards 12 3.0%
Olive groves 2 0.5%
Citrus and other fruits 25 6.2%
Bovine: meat 6 1.5%
Sheep/goats 5 1.2%
Pigs 9 2.2%
Other agricultural products 25 6.2%
Total 402 100.0%
B Table A2: Farm area cultivated by province
Province Mean Number of farmers Standard deviation
Albacete 53.73 105 86.094
Lleida 31.51 134 46.106
Zaragoza 50.69 163 50.310
Total 45.09 402 61.187
B Figure Al: Histogram for farm area cultivated
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Annex B: Comparison Between The Three Types Of Farmer

B Table B1: Chi-square test for main farming source of income

Value Degrees of freedom si gnif? ngrﬂzt?ztlgi ded)
Pearson Chi-square 17.758 16 0.338264718
Likelihood ratio 21.446 16 0.161984514
Linear-by-linear association 1.9608 1 0.161422986
Number of valid cases 402

B Table B2: Chi-square test for main crop cultivated in terms of hectares

Value Degrees of freedom si gnif? sg&gtglgi ded)
Pearson Chi-square 16.20 32 0.99083953
Likelihood ratio 21.01 32 0.93137269
Linear-by-linear association 1.36 1 0.24381691
Number of valid cases 402

M Figure B1: Farmers' age
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M Table B3: Farmers' age
Type of farmer Mean Number of farmers Standard deviation
Non-adopter 54.17 184 13.151
Full adopter 53.28 194 12.527
Partial adopter 53.87 23 11.478
Total 53.72 401 12.738
B Table B4: ANOVA of farmers' age by type of maize
Sum of squares Df Maen squares F Sig.
Between groups 75.363 2 37.682 0.231 0.794
Within groups 64831.355 398 162.893
Total 64906.718 400
M Table B5: Level of education for whole sample of farms
Education Cases Percentage
Without studies 28 7.0%
Primary school unfinished 129 32.1%
Primary school finished 142 35.3%
Secondary 55 13.7%
Vocational studies (non-agricultural) 13 3.2%
Other non-agricultural studies 1 0.2%
Agricultural training 19 4.7%
Veterinary 1 0.2%
Agricultural engineer (medium degree) 5 1.2%
Agricultural engineer (higher degree) 3 0.7%
Other university degree 2 0.5%
Total 398 99.0%
NA 4 1.0%
Total 402 100.0%
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B Table B6: Contingency table for farmers' education by type of maize

Education Non-adopters Full adopters | Partial adopters Total

Without studies 15 (8%) 13 (7%) 0 (0%) 28 (7%)
Primary unfinished 66 (36%) 59 (30%) 4 (17%) 129 (32%)
Primary finished 63 (35%) 70 (36%) 9 (39%) 142 (36%)
e e rae ) | sy | ssasw | s@ew | eoumd
Agricultural training 8 (4%) 9 (5%) 2 (9%) 19 (5%)
Higher education 3 (2%) 8 (4%) 0 (0%) 11 (3%)
Total 181 (100%) 194 (100%) 23 (100%) 398 (100%)

M Table B7: Chi-square test farmers' education and types of maize

Value Degrees of freedom Asymptotic significance (2-sided)
Pearson Chi-square 13.481 10 0.198026714
Likelihood ratio 14.961 10 0.133498207
Linear-by-linear association 7.2286 1 0.007174996
Number of valid cases 398

M Table B8: Contingency table for further farming-related training and type of farmer

Further courses

Non-adopters

Full adopters

Partial adopters

Total

Yes 83 (46%) 90 (47%) 11 (48%) 184 (46%)
No 99 (54%) 103 (53%) 12 (52%) 214 (54%)
Total 182 (100%) 193 (100%) 23 (100%) 398 (100%)

M Table B9: Chi-square test for further farming-related training and type of farmer

Value Degrees of freedom Asymptotic significance (2-sided)
Pearson Chi-square 0.0648 2 0.968128518
Likelihood ratio 0.0648 2 0.968138095
Linear-by-linear association 0.0645 1 0.799582256
Number of valid cases 398




M Figure B2: Experience as farmer (years)
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B Table B10: Experience as farmer and on the farm where currently working (years)

Types of farmer Experience as farmer (years) Experience on current farm
Non-adopters Mean 36.06111111 32.44751381
No 180 181
Standard deviation 15.08825578 14.90875048
Full adopters Mean 33.98963731 31.515625
No 193 192
Standard deviation 15.11035435 14.71722165
Partial adopters Mean 38.47826087 36.34782609
No 23 23
Standard deviation 13.5976922 13.64021026
Total Mean 35.19191919 32.22222222
No 396 396
Standard deviation 15.03745654 14.75268218
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B Figure B3: Experience as farmer and types of maize
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B Table B11: Non-parametric one-way analysis of variance of experience as farmer and on the farm
where currently working

Fxperience as farmer (years)

Sum of squares Df Mean square F Sig.
Between groups 663 2 331 1.47030924 0.23111595
Within groups 88656 393 225
Total 89319 395

Sum of squares Df Mean square F Sig.

Experience on current farm (years)

Between groups 496 2 248 1.14150563 0.32039431
Within groups 85471 393 217
Total 85968 395




M Table B12: Chi-square test for dedication to farming and type of maize

Value Degrees of freedom Asymptotic significance (2-sided)
Pearson Chi-square 1.282960937 2 0.52651236
Likelihood ratio 1.494330218 2 0.47370756
Linear-by-linear association |0.628972566 1 0.42773243

Number of valid cases 400

M Table B13: Other occupations and types of maize

Non-adopters Full adopters | Partial adopters Total

Paid labour on other farms 2 (6%) 7 (21%) 0 (0%) 9 (14%)

Paid labour in a non-agricultural activity 13 (39%) 9 (27%) 0 (0%) 22 (33%)
Owns a business, bar, restaurant, shop 3 (9%) 4 (12%) 0 (0%) 7 (11%)
Owns an office or professional consultancy 8 (24%) 8 (24%) 1 (100%) 16 (24%)
e e doroay o | gy | auzw | oow | 7ai
Other sources of income 4 (12%) 1 (3%) 0 (0%) 5 (8%)
Total 33 (100%) 33 (100%) 1 (100%) 66 (100%

B Table B14: Chi-square test for other occupations and types of maize

Value Degrees of freedom Asymptotic significance (2-sided)
Pearson Chi-square 8.342893218 10 0.595382
Likelihood ratio 8.27222751 10 0.602265
Linear-by-linear association {1.028213233 1 0.310578

Number of valid cases 66

B Table B15: Contingency table for farmers' participation in cooperatives and other associations

Institution

Non-adopters

Full adopters

Partial adopters

Total

Cooperative 125 (68%) 145 (74%) 19 (83%) 289 (72%)
Agricultural processing company 25 (14%) 21 (11%) 1 (4%) 47 (12%)
Farmers' association or union 3 (2%) 4 (2%) 1 (4%) 8 (2%)
Other 1 (1%) 0 (0%) 0 (0%) 1 (0%)
None 30 (16%) 25 (13%) 2 (9%) 57 (14%)
Total 184 (100%) 195 (100%) 23 (100%) 402 (100%)
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B Table B16: Chi-square test for farmers' memberships by type of maize

Value Degrees of freedom Asymptotic significance (2-sided)
Pearson Chi-square 5.979742728 8 0.649501114
Likelihood ratio 6.565035137 8 0.584203288
Linear-by-linear association |2.010061098 1 0.156259025

Number of valid cases

402

M Table B17: ANOVA for cultivated area by type of maize

ANOVA Sum of squares Df Mean square F Sig.
Between groups 2172.94 2 1086.47 0.289174 0.7490387
Within groups 1499 104.65 399 3757.15
Total 1501 277.59 401

B Table B18: ANOVA for maize-growing area in 2004 and type of maize

ANOVA Sum of squares Df Mean square F Sig.
Between groups 686.1482 2 343.1 1.216298 0.2975
Within groups 103235.5 366 282.1
Total 103921.6 368

B Table B19: Chi-square test for land tenure and type of farmer (three groups of farmer)

Value Degrees of freedom Asymptotic significance (2-sided)
Pearson Chi-square 13.94 4 0.007488523
Likelihood ratio 13.63 4 0.008556893
Number of valid cases 401

B Table B20: Chi-square test for land tenure and type of farmer (full adopters and non-adopters)

Value Degrees of freedom Asymptotic significance (2-sided)
Pearson Chi-square 3.055772 2 0.216994
Likelihood ratio 3.089226 2 0.213394
Linear-by-linear association | 0.325296 1 0.568442
Number of valid cases 378




B Table B21: ANOVA for farm area owned (hectares) and types of maize

Sum of squares Df Mean square F Sig.
Inter-group 1401.82 2 700.91 1.16280 0.31549
Intra-group 88 005.59 146 602.78
Total 89 407.41 148

M Table B22: Paid employed farm labour in maize farms surveyed in Spain

o | Nt | et | S
orars | Prden | venenin | s umber
(non-family) of days worked)
Non-adopters Mean 0.12 0.09 1.27 7.37
NO 184 184 183 174
Stand. Dev. 0.58 0.36 3.58 17.69
Full adopters Mean 0.16 0.11 1.72 13.18
NO 194 194 194 178
Stand. Dev. 0.64 0.44 5.29 40.77
Partial adopters Mean 0.00 0.09 1.74 8.91
NO 23 23 23 22
Stand. Dev. 0.00 0.29 6.24 22.72
Total Mean 0.13 0.10 1.52 10.23
NO 401 401 400 374
Stand. Dev. 0.60 0.39 4.65 31.16
M Table B23: ANOVA table for paid employed farm labour
ANOVA Sum Df Mean square F Sig.
Number of permanent workers Inter-group 0.58 2 0.29 0.81484 0.44345
Intra-group 141.42 398 0.36
Total 142.00 400
Number of workers from the Inter-group 0.03 2 0.01 0.08905 0.91482
family registered as wage-earners
Intra-group 61.98 398 0.16
Total 62.01 400
Number of workers in peak Inter-group 19.73 2 9.86 0.45590 0.63421
periods Intra-group 8 590.18 397 21.64
Total 8 609.91 399
Number of days worked Inter-group 3 006.90 2 1503.45 1.55260 0.21307
Intra-group | 359 254.78 371 968.34
Total 362 261.68 373
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B Table B24: Family help on the farm by type of maize grower

Type of farmer

Help from family members Non-adopters Full adopters | Partial adopters Total
Always 24 (13%) 25 (13%) 5 (22%) 54 (14%)
Fixed plus seasonal 8 (4%) 15 (8%) 0 (0%) 23 (6%)
Seasonal 70 (39%) 72 (38%) 6 (26%) 148 (38%)
NO help 78 (43%) 79 (41%) 12 (52%) 169 (43%)
Total 180 (100%) 191 (100%) 23 (100%) 394 (100%)

B Table B25: Chi-square test for family help

Value Degrees of freedom Asymptotic significance (2-sided)
Chi-square 5.89089 6 0.43552
Number of valid cases 394

B Table B26: Contingency table for number of tractors and types of maize

Type of farmer

Tractors Non-adopters Full adopters | Partial adopters Total
1 109 (65%) 103 (57%) 7 (32%) 219 (59%)
2 34 (20%) 54 (30%) 13 (59%) 101 (27%)
3 18 (11%) 18 (10%) 0 (0%) 36 (10%)
4 3 (2%) 4 (2%) 2 (9%) 9 (2%)
5 2 (1%) 0 (0%) 0 (0%) 2 (1%)
>6 1 (1%) 1 (1%) 0 (0%) 1 (0%)
Total 167 180 22 369

B Table B27: Chi-square test for number of tractors and types of maize

Value Degrees of freedom Asymptotic significance (2-sided)
Three groups of farmer 26.7979 12 0.00826
Main groups (without partial
adopters) 8.38286 6 0.21137




B Table B28: Number of combine harvesters/seed drills

Bt maize in Spain

Type of farmer

Harvesters/seed drills Non-adopters Full adopters | Partial adopters Total
1 54 60 6 120
% 76% 80% 67% 7%
2 9 11 2 22
% 13% 15% 22% 14%
3 6 4 0 10
% 8% 5% 0% 6%
4 2 0 0 2
% 3% 0% 0% 1%
5 0 0 1 1
% 0% 0% 11% 1%
Total 71 75 9 155
0 100% 100% 100% 100%

B Table B29: Chi-square test for number of combine harvesters/combiners

Value Degrees of freedom Asymptotic significance (2-sided)
Three groups of farmer 20.506 8 0.00858
Main groups (without partia
adopters) 2.80831 3 0.42213

B Table B30: Chi-square test for CB damage by type of maize

Value Degrees of freedom Asymptotic significance (2-sided)

Pearson Chi-square 79.315 16 0.000
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Abstract

This report analyses the process of adoption by farmers of the only GM crop cultivated in Europe. Bt maize is a transgenic
crop resistant to an important group of pests (the maize borers). The study also provides the first large-scale empirical
evidence on the agronomic and economic performance of this crop in the EU. The research was carried out in Spain, the
EU member state with highest adoption rate of Bt maize in agriculture (reaching 60% in some regions) since it was first
introduced in 1998. The report used data from a survey carried out among 402 commercial maize farms, including both
adopters and non adopters of Bt maize during three growing seasons (2002-2004). Farmers were based in three Spanish
provinces (Zaragoza, Lleida and Albacete] situated in leading Bt maize growing areas of Spain. All farmers were producing
maize for feed manufacturing.

The survey found that Bt maize, like other pest-control technologies, produced variable impacts on maize yields in different
provinces, ranging from neutral to 11.8% yield increase. The regional variability depends mainly on local variations of pest
pressure and damage. Yield gains for growers of Bt maize were translated into revenue increase since no differences were
found in the price paid to farmers for Bt or conventional maize. Regarding production costs, Bt maize growers paid more
for the seeds than conventional growers, but had reduced insecticide use and costs. On average, growers of conventional
maize applied 0.86 insecticide treatments/year to control borers versus 0.32 treatments/year applied by Bt maize growers.
All things considered, the impact of Bt maize adoption on gross margin obtained by farmers in different provinces ranged
from neutral to & 122/ha and year. In the survey, the reason most quoted by farmers for adopting Bt maize was "lowering
the risk of maize borer damage" followed by "obtaining higher yields".

Finally, the report compared the socio-economic profiles of farmers adopting or not Bt maize varieties. No differences
were found for the two groups of farmers for variables such as land ownership, farm size, experience as maize grower,
education or training. The report concludes that the differences in yields and gross margin are therefore attributable to
the adoption of Bt maize varieties.



The mission of the JRC is to provide customer-driven scientific and technical support for the conception,
development, implementation and monitoring of EU policies. As a service of the European Commission, the
JRC functions as a reference centre of science and technology for the Union. Close to the policy-making
process, it serves the common interest of the Member States, while being independent of special interests,

whether private or national.

EUROPEAN COMMISSION

3-N3-8LLZZ-VN-41

ISBN 9v8-92-79-05737-3

** * %
&% Publications Office
* *
PAY

* ok Kk Publications.eu.int 8 9 2 7 9 O 5 ? 3 7 3




