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Since 2006 sugar beet in Europe has suffered a deep Data EnvehIOpmlen_t Anc";l:}ls_.is (DE'?‘) Is a ma;Tergat?C?-l prOgli?‘mmin_g measgre tEChniCILE)eMVL\J/hiCR In the estimated model, there are 66 efficient farms from the GG emissions Examples of efficient farms ‘

: . : assesses the relative efficiency of comparable decision-making units —producers— or S. : : : 0 - : :
transformatlon In Spaln, Sugar beet haS been the main raw DMU is efficient if and only it the performances of other DMUs do not improve the input pOlﬁt Of vView Whlchorepr:s_ents the 22% of samples. SO, th@SC. DMU f€pf€S€ﬂt DMUS Ha. Efl(;lenCy |npUtS W@lght OUtpUtS Welght
materlal fOr Sugar prOdUCtIOn, b@lng a famlllar farmlng. In that allocation or Output production without Worsening some others inputs or Outputs (Cooper et al_, an efﬁCICHCY of 100 /O_ie_ _1> f‘j:d;they dO .ﬂOt hﬂVC FO .I'nake lmprOVCmeﬂtS ?S (A)) Warea | Wseed WPhytosanit Weertilizer| Wae W20
context, the possible survival of great part of this farming is|| 2004). In this research, DEA is used to model the environmental efficiency from GG emissions they have. ZCLo gaps =0y s =0). Efﬁ“eflcy mefha. md.eX has be€9 90.55%]|| 46 3.0 100 74.31 | 18.22 0.0 746 | 58.61 | 41.39
derived to bio-ethanol elaboration in according to the new EU|| of using sugar beet to bio-ethanol production in Spain, corrected by means of the nitrogen| and the dispersion, measured through the typical deviation is 7.0, situating most|| 93 2.0 100 94.52 | 5.47 0.0 0.0 | 15.44 | 84.55
Strategy_ We have made an empirica| approach to learn about fertilizer emissions i_n cultivation (Piot—lepetit et al., 1997, and Zhang, 2008). Three bad inputs farms index over 85% while 14% of the farms have efficiencies lower than 80%b. 253 25 100 32.24 | 67.75 0.0 0.0 2010 | 70.85
future V|ab|I|ty of the sector with environmental efficiency ?&iﬁ?g'lf&lVlje')ésggi_drgregh . - . - e foll _ SUP— Hect . We should emphasize that Only two are situated under 60%. Distribution of 254 12.0 100 79.84 | 1.43 12.94 5.77 67.54 | 32.46

: o . The optional input variables are the following: = e WINENE (i icncv values is shown in Fioure 1
anaIySIS_ (Greenhouse Gase§ emlss_lons) callsed by sligar beet SYP= Seeds and seedlings annual costs; FER=Fertilizers annual costs; FIT= Phytosanitary . 2 92 20.0 100 96.42 | 3.5/ 0.0 0.0 7251 | 2748
farr_ns with the-alm of studying e_nvwonmental non-market goods annual costs. And the outputs were the following: 70- | 7 40.0 100 974 | 00 0.0 257 | 8974 | 10.25
den_ved from blo—eth_anol prod_uctlon. GOQdS th_a1_: take part Of_ t_he MDB= Greenhouse gases reduction by bio-ethanol use in CO, t beet equivalents; 60 gl - 185 | 67.0 100 | 40.43|40.43| 10.72 | 8.41 | 100.0 | 0.0
enJ\C/Ironll’n[ental function of this economic activity as a positive|| MDP= nitrous oxides emissions (N,O) by fertilizers use in CO, t N/kg equivalents 50- o Examples of inefficient farms
exiernality. ctiidiace Al CC amiceinne kv ctithetitritina natral far hicn atlhanal 0 -
Y Studies on GG emissions by substituting petrol for bio-ethanol 2 w0 OMUs Ha | Efficiency (%) |  Wares Wseed | Wonytosant | Wrertitr Woe Wroo
Bio-ethanol | Production Efficiency | . Emissions saving | % Km saving L 30 -
[ ] Research Ci/rhoap performance| Bio-ethanol (I/t raw B'OESLZ?MI (CO, t/ha equivalent) | Mixtures s 20 Zedl et 194 Le. = 1oL 100 Ue
(t/ha) (t/ha) material) Mixtures E10 E10 207 DMUs Reference SArea (%) Sseed (%) |SPhytosanit (%) | Skertilizer (%)|  Scc (%) Sn2o (%)
Levy. 1993 6 | 528 1013 e 354 35% 10 j M 195 | 207 | 239 | 243 0.0 0.0 -49.8 0.0 1069 | 1843
THE QUESTIONNAIRE: three basic parts: a) owner 4 78 6.24 101.3 7,800 7.22 56% 0 ‘ ‘ ‘ — ‘ - P W W W T we W W
T N I - M- e b) — — 100 99,9-95 94,9-90 89,9-85 84,9-80 79,9-75 74,9-70 <70 DMUs Ha. Efficiency (%0) Area Seed Phytosanit Fertilizer GG N20
(oISl SIS _ ’ g European Sommision. | g7 | 375 54.1 212 50% % Efficiency 204 | 30.0 | 50.99 0.0 97.5 2.4 0.0 100 0.0
beet farms EXPENSES and C) Income linked to sugar beet : : DMUs Reference SArea (%) Sseed (%) SPhytosanit (%) | SFertilizer (%) |  ScG (%) SN20 (%)
£ , GM et al.. 2002 - _ - _ 6.50 41% Potential average improvement B Surface
arming. _ _ o i, ' 195 207 239 -3.1 0.0 0.0 -40.2 96.2 104.4
SAMPLE DESIGN: was based on five basic principles: a) Rajagopal y 100 - 110 2 370 - - %0 m Seads
Sugar beet farming surface and territorial distribution Zilberman, 2007 ' DMUs Ha. Efficiency (%0) WArea Wseed Whphytosanit | WFertilizer Wea WnN20o
b) Farms Slze C) Productlon economlc Value d) WoodsyBauen, 2003 | 45-80 4,800-7,800 0-70% @ Fertilizer 37 6.0 60.49 96.0 0.0 4.0 0.0 73.2 26.7
= - ’ - - - - ’ ] DMUs Reference SArea (%) Sseed (%) SPhytosanit (%) | Skertilizer (%0) SGG (%) SN20 (%)
, _——
Minimum- numb_er | of_ Individual observations _e) - W Phytosanitary 66 | 73 | 111 | 268 0.0 4.7 0.0 40 1 65 3 64.3
Geographical distribution. We opted for using | | B GEG Emission Save
proportional sample (Festinger, 1998). They were DMUs Ha. |Efficiency (%) Woarea Wseed | Wehytosanit | Wrertilizer | Wae W20
analyzed two productive regions with a level of As a consequence of CAP application, certain beet producers have been expelled ";'ri:r_gf_igxme 167 | 14.0 64.8 0.0 97.5 24 0.0 100 0.0
Significance and representativeness: AndaIUSia and frOm the market, being praCtica“y Iimited tO tWO- Z0ones in S-pa-.in: AndaIUSia a..nd Average potential improvement in Andalusian DMUS Reference SArea(%) Sseed (%) Sphytosanit(%) SFert“izer(%) SGG (%) SNZO(%)
Castilla-Ledn. Castilla-Ledn. In this context, farmers, professional associations and Spanish c ol 55 | 185 | 1951207 | 246| 0.0 0.0 0.0 -32.6 56.0 04.1
- j research centres for beet cultivation have made a great effort which has led to an 15,5% | 7.1% References
SAMELE (_:HARA_‘CTI_ERIZATION' four Odlffere_nt increase on crop yield per ha obtained from the I—I—gD+i investment with important = Surface ADEME (2010). Life Cycle Analyses Applied to First Generation Bio-fuels Used in France.
farming/farm; dedicating an average of 27.5% of Iits Major insights and learnings. Agence de lI'environnement, Maitrise de I'Energie, the

varietal and technological improvements. Three are the main expenditures: seeds,
fertilizers and phytosanitary. Average expenditure per hectare in the North zone,
Castilla-LeoOn, is higher than in the South zone, Andalusia.

surface to sugar beet farming; 77% of farms sugar beet
farming Is less than 40% of the total agricultural area
and only 13.25% of them dedicate the whole area to

this_f_arming. Total expe_nse per h_a In CaStiIEf"Leén IS On the other side, energetic farming support can be granted whenever it is
significantly less than In Andalusia (Andalusia salary destined not to food production. Besides, this support can be joined to

W Seads Ministere de I'Ecologie, Energie, du Développement Durable et de la Mer, the Ministere de
I'Alimentation, de I'Agriculture et de la Péche, y FranceAgriMer (FAM). Paris.

Cooper, W. W.; Seidford, L. M.; Zhu, J. (2004). Handbook on Data Envelopment Analysis.

W Phytosanitary Nueva York: Springer.

Festinger L.; Katz, L. (1998). Los metodos de investigacion en las ciencias sociales.
Barcelona: Hurape.
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expenses per ha are higher). North farm dimensions are environmental goods provision because sugar beet production destined to ethanol Nitrous Oxide IPCE r'(gol(t)Gr)é ::Zcr:;trGl;igg"gfs erfol_;nglafjggallntgrregngﬁlﬁzntgla;arllg\lleonntogl?rsn'at\elogﬂ]n;ﬁ e4
.y : , ISSi uitu . \Y .
smaller and familiar than South farm. In Castilla-Leon production helps greenhouse gases reduction. From GG emissions point of view . Fmesions G?nlebra. | Y ) :
productivity level is higher (27%) in the north than In and considering variable scale yields, the 22% of farms have been efficient and o7 Levy, R. H. (1993). Les biocarburants. Commission Consultative pour la production des
the south because varieties planted in the north have a those which are inefficient need to reduce fertilizers and phytosanitary use to Average potential improvement in Castilla-Leon Carburants de Substitution. Paris.
higher average productivity per ha. So sugar beet improve nitrous oxide emissions to atmosphere. 1,1% 9.3% Piot-lepeti, |., Vermersch, D. and Weaver, R. D. (1997). Agriculture’s environmental
46,0% externalities: DEA evidence for French agriculture, Applied Economics,29, 331-338

m Surface

farming In the north present a better economic

B e Larger farms could seem to be more efficient in that aspect. However, small and Rajapogal, D.; Zilberman, D. (2007). Review of environmental, economic and policy aspects of

bio-fuels. Policy Research Working Paper n° 4341. Sustainable Rural and Urban

m Seads

EXPERTS' OPINION: three Focus Groups. They medium Sfize farms are the most efficient ones. Andalusia farms present a higk_\er Fertilizer Development Division, Development Economics Research Group Department, Banco
concluded that sugar beet future is conditioned and GG emission saving. Sugar beet consumption is situated over European production = Phytosanitary Mundial. Nueva York.
’ and surface destined to Bioenergetics farming has been considerably reduced since = GEG Emission Save Woods, H.; Bauen, A. (2003). Technology status and carbon abatement potential of

esp_ec!ally frr]om af ?Cr;ergztlc pomtoof V'few’ oy swtablg 2008. Future trend seems to be directed to import any type of crop to be used as renewable transport fuel in U. K. B/U2/00785REP URN 03/982. Imperial College of
VETISmES el ©o reduce 10% of expenses an raw material suitable for bio-ethanol production. Therefore, there is the possibility London and Centre for Energy Policy and Technology. Londres.

achieve a significant increase of yield (to 150 t/ha). of disappearance of sugar beet production in the European agrarian model. 7 5% Zhang, T. (2008): Environmental performance in China's agricultural sector: a case study in
corn production, Applied Economics Letters, 15:8, 641-645
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