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Contextualizacao
Desafios da agricultura do Século XXI:

1)
2)

3)

Atender uma demanda crescente de alimentos com uma dieta
mais diversificada e proteica;

De uma populacao cada vez mais crescente e urbana (2050 =
10 bilhdes de pessoas);

Com uma diversidade de matéria-prima e demanda para
producdo de bioenergia/biocombustiveis e adaptacdes as
mudancas climaticas;

Com uma parcela da populacao em estado de subnutricao;

E uma preocupacao da sociedade cada vez maior com a
seguranca alimentar!
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Contribuicao da logistica na seguran¢a alimentar: Estabilizar a oferta da
producao agropecuaria ao longo da cadeia de suprimentos, no menor
custo logistico possivel e na qualidade desejada.

Atividades Logisticas
* operagoes de pds-colheita
* secagem

fluxo de produtos

\ 4

fluxo de processos

v

fluxo financeiro

® armazenagem . fluxo de informacdes N

* acondicionamento _Produtor rural ~

« transporte ,%% ...... ‘Traders, agentes e cooperativa-, .

* distribuicao P _Unidades de processamento .

* exportacao 0y, T 00 N Atacado, Varejo e Exportacio ™.,

Logistica desejada na Segurancga Alimentar:
Produc¢ao = Consumo + Processamento

Menor Custo Logistico Possivel
Melhor Qualidade do Produto Possivel

Consumidores

.0
*
*
.0
*

.0
*
*
.0
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Contextualizacao

Atividades Logisticas

Perdas Fisicas
(toneladas)

g4 Perdas Monetdrias (RS)

A
[ \

[ Diretas } L Indiretas J

a Perdas~$ ref. ao produto Perdas $ ref. aos custos logisticos do -
: ndo entregue produto no entregue :

Perdas S ref. Ao ICMS do produto n&o
entregue -

Fonte: ESALQ-LOG (2016)

Perda na atividade logistica = desperdicio de recursos produtivos e
ambientais = insustentabilidade do sistema produtivo
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Contextualizacao

Gmceito de perdas fisicas na agrologistica de granéim
solidos agricolas:

Referem-se as perdas em massa de todas as atividades
logisticas de transporte e armazenagem desde a etapa
subsequente a colheita até a entrega no destino final
dentro do territorio nacional e antes do

WOcessamento Oou consumao. /
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Perdas nas atividades logisticas de graos

Indicadores referéncias para quantificacao das perdas

Operacao agrologistica Indicador de perda (%)
Transporte rodoviario de transferéncia o
. ; 0,500%
(fazenda-armazém externo)
Vias de “boa”

Transporte rodoviario qualidade? 0,132%

(destino: portos, centros @ —— """ T T T T T T T T T T T T T T T T T
consumidores e terminais Vias de “n3o boa”

_____________TransporteFerovirio* ___ _________0170% __
______________ Transporte Hidroviario® .~ 0170%
_______ Armazenagem (nivel fazendaouexterna)® ~  0900%

Terminais Portuarios, Ferroviarios e Hidroviarios? 0,250%

'Fontes: APROSOJA (2015), Nascimento et al. (2016) e EMBRAPA (1997), 2Pesquisa com
agentes do setor a partir das premissas consideradas e *SIARMA (2015).
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Perdas nas atividades logisticas de graos

Indices de Perdas

Perdas em funcdo de diferentes atividades logisticas:

» Perdas ocorrem em func3o de diferentes atividades logisticas:

v Armazenagem: (i) Inexisténcia da operacdo de armazenagem:;
(ii)) Armazenagem em nivel de fazenda; Ou, (iii) Armazenagem
externa a fazenda.

v" Qualidade das rodovias: (i) Boa ou (ii) Ndo boa.

v Modalidade de transporte: (i) Unimodal ou (ii) Multimodal.

v’ Canal de comercializacdo: (i) Exportacdo ou (ii) Mercado
Interno.
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Indices de Perdas:

Exemplo -

cas de graos

Realizacdo:

@ Conab

Apaio:

situagdes: (i) armazenagem externa a fazenda e (ii) armazenagem em nivel da fazenda.

Nivel

Fazenda

Armazém
externo

Terminal
multimodal

Porto

(i) Logistica de exportacdo multimodal
(armazenagem externa a fazenda)

(ii) Logistica de exportacdo multimodal
(armazenagem em nivel da fazenda)

[e][o] [0][e][e][e][e]
[e][e]

Perdano |
o006 & 0 o Fazenda com [+ > rmazém |
. . . . Fazenda El@@armazenagem
Transporte o Perda
rodoviario rodovidria 1
v
ooooO o -
........ s Transporte [...e..s
> armazém p_’ . rodovidria 1
Armazém rodoviario ]
Transporte ... perda
rodoviario rodovidria 2
v
-------- Perdono CFTTTRTETY Perdano
Z Z Terminal terminal Z Z Terminal terminal
multimodal e multimodal T
Perda Perda
. Tr.ansp?rt.e == ferrovidria ou o Tr.ansp?rt.e == ferrovidria ou
Ferroviario ou hidroviario hidroviéria Ferroviario ou hidroviario hidrovidria
v v
-------- Perdano CTETETELE> Perdano
porto porto
A A Porto A A Porto

AGRICULTURA, PECUARIA
E ABASTECIMENTO

—> Movimentagdo de grdos ao elo subsequente

....... » Perdas no processo logistico
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Rede da agrologistica multimodal de grdos para exportacdo envolvendo perdas para duas
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Perdas nas atividades logisticas de graos

Indices de Perdas na agrologistica de graos no Brasil

A Qualidade das . Canal de
. rmazenagem . i Modalidade cn .
Agrologistica vias rodoviarias comercializacédo Indice de perda na
. - - 1o
de graos Sem Efxterna a Nivel de “Boa’ “Naoboa’ Unimodal Mulimodal Exportagio Mercado agrologistica (%)
azenda fazenda Interno
1 . 1.905%
2 1.412%
3 1.772%
4 1.278%
[ 5 2.316% |
6 1.825%
7 2.184%
8 1.692%
9 1.659%
10 1.165%
11 1.526%
12 1.031%
13 2.071%
14 1.579%
15 1.939%
16 1.446%
17 0.516%
18 0.382%
19 0.934%
20 0.800%
21 0.267%
[ 22 0.132% |
23 0.685%
24 0.551%
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Funcao de Perdas na agrologistica de graos no Brasil
PERDA,mk = 0 2 B,Armazém, + BzQualidade via; + B4 Modalidade,

+ 35 Canal Comercialiazacdox + a + ¢

Coeficientes da funcao de perdas na agrologistica de graos

Variaveis Sinal Coeficientes Unidade
Intersecéo (a) (+) 0,269 %
ArmazémFazenda(,) (+) 0,895 %
ArmazémExterno (3,) (+) 1,388 %
QualidadeViaBoa (B,) (-) -0,134 %
Multimodalidade ((3,) (+) 0,415 %

Exportagéo (3;) (+) 0,247 %
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QUANTIFICACAO DAS PERDAS FISICAS,
ECONOMICAS E AMBIENTAIS NA LOGISTICA
BRASILEIRA DE GRAOS E ESTRATEGIAS DE
MITIGACAO
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Quantificagcao das perdas e estratégias de reducao

Modelagem matematica da cadeia de suprimentos de graos

Fazenda
Armazém — Nivel Fazenda (i1) CL = CARM + CTRANS + CDISTRIBUICAO + CMULTIMODAL

Qg
PMFAZENDA;1 , CARM = Z Z Z TA;;MFAZENDA;;,, + Z Z Z TARM, FR7,,,
T T a7

/Fazenda produtorade gréos (i) /| MFAZENDA;j;,
lelelelolololelole] e
FR7.. »~ OOO000000O

ia
] [Pz,
iip CTRANS = zzz CR7,y R, DT CRLyFRLyjp + ) ") CRéyFRAp +
PFR8;)p & TTT coisTRIBUICAO = | P ZZZCR; I:RBP
Armazém — Externo a Fazenda (a) PFRlOihp 0.2.2 ij FR8jp

ooooooon 20X R + ] R

I:I I:I D || PTARM EXTap z Z Z CRS,pFRSay, + z z Z CR6, FRO,p, +
CMULTIMODAL = | &4 5 P e
ZZZ CR9 FRyp +ZZZ CR10y, FR10, +
T T TR P
ZZZ CFy FFyp, + ZZZ CHyy FHy
T ] P m TP
FR1jp
FR4,ip
PFR1yyjp,
PFR4,;
Jp
.. .
,,,,,,,,,,,,,,,,, Transporte Terminais Armazens
PFR1y, = PLiyFR 1y v (Lip) PMFAZENDA, = p13“ZMFAZENDAmp, v (i1,p)
P2,y = P2i1tFR2)1, v (iLtp) D PR+ D FRSuy 4 FROiy = _ |
e e PTFERRO,, = P10, | 7 T T v(op) | PTARMEXT,, = P14, Z FR7p — Z PFR7;,, |, ¥ (a,
PFR3,10p = P31 FR3i1np v (it,h,p) D PRy — ) PFRS,q — ) PEROy, ! !
[ a i
PFRA,, = Py FRe, ), v (a.j,p) Z Z Z
FR3j1np + ) FR6app + ) FR10j, —
PFRS i = P5,(FRS v (@tp) PTHIDRO,, = P11, | o T T v(hp)
PFR! - PFR6ghp — PFR10;
PFRG,1p = P61, FRO4up v (a,h.p) 2‘: S Z . Z "
PFR7iap = P7iaFR7ap v (i.a,p) FR1jyjp + ) FRéy, +
PFR8;p, = P15;FR8;; ¥ (i,j,p) FRS; FFy, +
\ . , ( ) Z P Z tp
PFR = P16 FR v (Gt
o PRy it p PTPORTOexep = P12icere ZFH,,", =Y PRIy~ [ v e Expp
) T
Legenda PFR10;,, = P17;;,FR10;,,, v (i.hp) ZPFR%irZPF“nn _
= #* Transferéncia do produto p da fazenda para o armazém interno ===+=# Transporte ferroviario do produto p PFFyp = PByFFip veip > PRy, - ) Py,
= =P Movimentacdo da fazenda para o armazém externo a fazenda === Transporte hidroviario do produto p PFHyj, = P9y FHy, v (h,j.p) ' "
do produto p - Perda na operagdo agrologistica

w—p Transporte rodoviario do produto p (impactado pela qualidade
da via do par origem-destino)
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Modelagem matematica da cadeia de suprimentos de graos

Categoria de
atividades logisticas

Atividades logisticas de graos

1. Movimentagao da fazenda ao armazém externo a fazenda
2. Movimentagao da fazenda ao centro consumidor (mercado
domeéstico) ou porto (mercado externo)
3. Movimentacao da fazenda ao terminal ferroviario
4. Movimentagao da fazenda ao terminal hidroviario
Transporte Rodoviario 5. Movimentagdo do armazém externo a fazenda ao centro
consumidor (mercado domeéstico) ou porto (mercado externo)
6. Movimentagao do armazem externo a fazenda ao terminal
ferroviario
7. Movimentagdo do armazém externo a fazenda ao terminal
hidroviario
e 8. Movimentagao do terminal ferroviario ao terminal de destino
Transporte Ferroviario (centro consumidor ou porto)
Transporte Hidrovidrio 9. Movimentagdo do terminal hidroviario ao terminal de destino
(centro consumidor ou porto)
10. Atividade de armazenagem de graos em nivel da fazenda
Armazenagem 11. Atividade de armazenagem de grdaos em nivel externo a
fazenda
12. Atividade de transbordo e armazenagem no terminal
Transbordo e ferroviario
armazenagem nos 13. Atividade de transbordo e armazenagem no terminal
Terminais hidroviario
14. Atividade de transbordo e armazenagem no terminal portuario
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Quantificagcao das perdas e estratégias de reducao

Dimensao das perdas na agrologistica de graos no Brasil

: Graos
Indicadores (Soja e Milho)
Pe{gﬂ;gg'ifs 1,076 1,304 2,381
Perdas fisicas 0 0 0
(% producio) 1,102% 1,535% 1,303%
. 1.317 722 2.039
Perdas econémicas (95.6% custos de (92% custos de (94,3% custos de
(milhﬁo RS) oportunidade e 4.4% oportunidade e 8% custos oportunidade e 5,7%
custos logisticos) logisticos) custos logisticos)
Perdas ambientais
(t CO, adicionadas) 21.533 17.368 39.901
Perdas ambientais 1.53% 1.15% 133%

(% de CO, adicionadas)
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Quantificagcao das perdas e estratégias de reducao
Perdas fisicas de graos por atividade logistica no Brasil

Porto

Transporte
9,04%

Multimodal:
Ferroviario
8,84%
Transporte
Multimodal:
Hidroviario
1,62%

Armazenagem
(externa)
38,81%

Transporte
Rodoviario

13,31% Armazenagem total: 45,53%

Transporte
Rodovidrio Fazenda-
Armazém
21,67%

Armazenagem
(fazenda)
6,72%
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Quantificagcao das perdas e estratégias de reducao

Terminal Ferroviario com Armazenagem - Brasil
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Quantificagcao das perdas e estratégias de reducao

Terminal Ferroviario com Armazenagem (Elevator) - EUA




ISEMINAEIO SOBRE . e @Ccmab _— ﬁéﬁ?ﬁg A~ ﬁﬁ?igﬁ:
EFICIENCIA E REDUCAO DE PERDAS '

NO ARMAZENAMENTO E TRANSPORTE DE GRAOS NO BRASIL

S woio: =2 ABCAO

$ B .
@ L] ASSOCIACAD BRASLERA DE ARMAZENAGEM
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Perdas fisicas de graos (soja e milho) por estado produtor

Ranking Soja Milho Graos (soja e milho)
da Unidade Federativa Produgdo Perdas Perdas Produgdo Perdas Perdas Producéo Perdas Perdas
producéao’ (mil t) (mil t) (%)? (mil t) (mil t) (%)? (mil t) (mil t) (%)?

1 Mato Grosso 27.971,43 268,13 0,960% 21.440,78 378,74 1,766% 49.412,21 646,87 1,309%
2 Parana 17.295,71 207,02 1,197% 15.835,78 254,60 1,608% 33.131,49 461,62 1,393%
3 Rio Grande do Sul  15.753,20 273,26 1,736% 5.548,32 82,70 1,491% 21.301,52 355,96 1,671%
4 Goias 8.633,79 80,57 0,934% 9.525,62 169,48 1,779% 18.159,41 250,05 1,377%
5 Mato Grosso do Sul ~ 7.336,88 33,96 0,464% 9.770,22 136,19 1,394% 17.107,10 170,15 0,995%
6 Minas Gerais 3.517,06 49,11 1,396% 6.748,81 100,17 1,484% 10.265,87 149,28 1,454%
7 Bahia 4.533,58 63,05 1,391% 2.631,65 7,14 0,271% 7.165,23 70,19 0,980%
8 Sé&o Paulo 2.356,88 22,64 0,960% 4.627,31 66,06 1,428% 6.984,19 88,70 1,270%
9 Santa Catarina 1.984,73 13,67 0,689% 3.070,80 49,36 1,607% 5.055,53 63,03 1,247%
10 Maranh&o 2.104,65 16,73 0,794% 1.355,47 18,61 1,373% 3.460,12 35,34 1,021%
11 Tocantins 2.418,28 28,05 1,160% 614,75 10,09 1,641% 3.033,03 38,14 1,257%
12 Piaui 1.778,69 4,80 0,270% 1.053,23 1,43 0,136% 2.831,92 6,23 0,220%
13 Para 1.026,73 6,75 0,657% 746,26 6,44 0,863% 1.772,99 13,19 0,744%
14 Rondénia 748,44 7,51 1,005% 777,54 13,44 1,729% 1.525,98 20,95 1,373%
15 Distrito Federal 181,63 0,24 0,132% 530,52 7,19 1,355% 712,15 7,43 1,043%
16 Sergipe - - - 489,06 0,76 0,155% 489,06 0,76 0,155%
17 Acre - - - 90,69 0,48 0,529% 90,69 0,48 0,529%
18 Ceara - - - 86,45 1,03 1,191% 86,45 1,03 1,191%
19 Roraima 54,52 1,04 1,908% 12,96 0,20 1,563% 67,48 1,24 1,838%
20 Amapa 28,95 0,24 0,817% - - - 28,95 0,24 0,829%
21 Espirito Santo - - - 18,19 0,30 1,659% 18,19 0,30 1,649%
22 Pernambuco - - - 11,90 0,03 0,267% 11,90 0,03 0,252%
23 Alagoas - - - 10,80 0,16 1,525% 10,80 0,16 1,481%
24 Amazonas - - - 9,01 0,09 0,984% 9,01 0,09 0,999%
25 Paraiba - - - 1,73 0,00 0,267% 1,73 0,00 0,267%
26 Rio de Janeiro - - - 1,04 0,02 1,525% 1,04 0,02 1,923%

Brasil 97.725,14 1.076,76 1,102% 85.008,88 1.304,72 1,535% 182.734,02 2.381,48 1,303%
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Quantificagcao das perdas e estratégias de reducao

Analise de cenario: Ampliacdo da capacidade de
armazenagem

200.000 95,00%
180.000
90,00%
160.000
140.000 / 85,00%
'§/120.000 80.00%
Q
'8 100.000 /
S
£ 80.000 75,00%
C=>‘ On-Farm Storage vs. Production
Grains Production (t
6000 T000s e
7,100 o 42,859
40.000 43,000 t0 139,999
65.00% 140,000 to 319,999
> [ 320,000 to 759,999
20.000 I 750,000 S 1,479,999
I 1,480,000 to 2,099,989
0 60,00% I 3.000.000 and above

Storage Capacity (ton)
15000000

2007 2008 2009 2010 2011 2012 2013 2014 2015

Capacidade relativa de armazenagem (%) === Capacidade de armazenagem (mil t)
== Producao de soja e milho (mil t)

7500000
3750000

P On-Farm Storage

P Off-Farm Storage
0 200 400 600
——  ——

Miles

Fontes: elaborado pelo autor com base em
dados do IBGE (2016) e CONAB (2016)
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Quantificagcao das perdas e estratégias de reducao

Analise de cenario: Ampliacdo da capacidade de
armazenagem
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Participacdo da armazenagem em nivel de fazenda no sistema de armazenagem (%)
mm Perdas de soja (t) Perdas de milho (t)  —*Redugéo de perdas (%)




PATRIA AMADA

[ SEMINARIO SOBRE — ( Conab mmwwgzzm DA '~ BRASIL
EFICIENCIA E REDUCAO DE PERDAS .. s S ——

NO ARMAZENAMENTO E TRANSPORTE DE GRAOS NO BRASIL ;
Apaio: y “é.?-c AO

Quantificagcao das perdas e estratégias de reducao

QUALIDADE DA VIA vs. PRODUCAO AGRICOLA
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Fonte: CNT (2016); ESALQ-LOG (2017); CONAB (2016); UNICA (2016) Ruim B Péssimo
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Quantificagcao das perdas e estratégias de reducao

Analise de cenario: Melhoria na qualidade rodoviaria

Ranking Milho Soja
(Pr0d995° de Unidade Federativa ~ Cengrio real  Cenario melhorado Redugso de Cenarioreal  Cenario melhorado Redugéo de
graos) (mil t) (mil t) perdas (%)? (mil t) (mil t) perdas (%)?

1 Mato Grosso 378,74 336,42 11,17% 268,13 238,24 11,15%

2 Parana 254,6 246,28 3,27% 207,02 188,2 9,09%

3 Rio Grande do Sul 82,7 75,27 8,98% 273,26 252,22 7,70%

4 Goias 169,48 166,19 1,94% 80,57 76,54 5,01%

5 Mato Grosso do Sul 136,19 138,71 -1,85% 33,96 36,57 -7,67%

6 Minas Gerais 100,17 93,1 7,06% 49,11 44,67 9,04%

7 Bahia 7,14 5,47 23,41% 63,05 56,97 9,64%

8 Séo Paulo 66,06 66,06 0,00% 22,64 22,64 0,01%

9 Santa Catarina 49,36 47,26 4,25% 13,67 12,97 5,15%

10 Maranhao 18,61 17,13 7,93% 16,73 13,92 16,79%

11 Tocantins 10,09 10,61 -5,20% 28,05 28,88 -2,97%

12 Piaui 1,43 1,39 2,78% 4,8 2,4 50,10%

13 Para 6,44 5,44 15,53% 6,75 5,37 20,49%

14 Rondbnia 13,44 12,18 9,38% 7,51 6,51 13,36%

15 Distrito Federal 7,19 7,17 0,26% 0,24 0,24 0,10%
16 Sergipe 0,76 0,69 9,19% - - -
17 Acre 0,48 0,36 26,02% - - -
18 Ceara 1,03 0,97 6,20% - - -

19 Roraima 0,2 0,19 7,47% 1,04 0,97 7,02%

20 Amapa - - - 0,24 0,2 17,59%
21 Espirito Santo 0,3 0,28 7,55% - - -
22 Pernambuco 0,03 0,02 47,66% - - -
23 Alagoas 0,16 0,16 2,92% - - -
24 Amazonas 0,09 0,08 14,95% - - -
25 Paraiba 0,01 0,01 0,00% - - -
26 Rio de Janeiro 0,02 0,02 20,35% - - -

Brasil 1.304,71 1.231,44 5,62% 1.076,77 987,48 8,29%
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Quantificacdo das perdas e estratégias de reducao

Analise de cenario: Melhoria na qualidade rodoviaria
(Transporte Rodoviario Fazenda-Armazém)

Indicador de

Cenrios perda na Perdas totais de graos E:éﬁngfldi(se
operagao (t) 0 eid 35!
avaliada (%)
Cenario base 0,500% 2.381.480 -
Indicador de Qli)zijlgqlade da via "nao 0,267% 2.140.357,37 10,1%

Indicador de Qualidade da via "boa" 0,132% 2.001.164,58 16,0%
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O Problema das Balancas
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Intervalo da perda relativa no transporte

Fonte: ESALQ-LOG (2016)
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O Problema das Balancas

Possiveis causas para a ocorréncia de diferencas/erros nas
pesagens (erros de balanga):

Balancas nao aferidas corretamente ou sem afericao durante o
periodo de tempo recomendado;

Células de pesagem da balanca comprometidas;

Presenca de sedimentos (sujeiras) na balanca ou no
equipamento de transporte;

Diferenca entre os tipos de balancas (balanca estatica e
balanca de fluxo, por exemplo);

Diferenca entre a precisao da balancas;

Balanca subdimensionada para o objeto pesado; e

Balanca superdimensionada para o objeto pesado.

Fonte: ESALQ-LOG (2016)
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Experimentos Realizados de Quantificacao de
Perdas Fisicas no Transporte Rodoviario de
Graos
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Experimentos Realizados

»Experimento 1: Experimento para a quantificacdo da soja
remanescente nos veiculos apos a finalizacao do processo de
descarga

»Experimento 2: Experimento para avaliacdo de diferenca
de pesagem em balancas rodoviarias estaticas

»Experimento 3: Experimento para mensuracdo de perdas
fisicas de soja em grao no transporte rodoviario

FraLaLeg
n -l I.. -..==
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Experimentos Realizados

»Experimento 1: Experimento para a quantificacdo da soja
remanescente nos veiculos apos a finalizacao do processo de
descarga (Santos e Rondonopolis)

Observagao Peso (kg)

Todo veiculo foi varrido apds o descarregamento,

Carreta ; 0,32
1 . entretanto, tal veiculo apresentou somente cascas de o
Graneleira o . (0,001%)
vagem, as quais ndo apresentam peso representativo.
Somente uma das carrocerias foi varrida apds o
2 Bitrem descarregamento. Tal veiculo apresentou somente 1,69
Graneleiro cascas de vagem, as quais ndo apresentam peso (0,005%)
representativo.
Carreta 19,64
3 . Todo veiculo foi varrido apds o descarregamento !
Graneleira P g (0,073%)
4 Bitrem Somente uma das carrocerias foi varrida apds o 16,09
Graneleiro descarregamento. (0,044%)
5 Bitrem Ambas as carrocerias do veiculo foram varridas apds o 38,30

Graneleiro descarregamento. (0,105%)
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Experimentos Realizados

»Experimento 2: Avaliacdo de diferenca de pesagem em
balancas rodoviarias estaticas (Santos e Guaruja)

,'{'- Peso Bruto (kg) | Peso Tara (kg) | Peso Liquido (kg)

57.430 20.820 36.610

2 57.600 20.980 36.620

3 57.580 20.940 36.640

57.540 20.960 36.580

4 57.580 20.960 36.620
Amplitude da

diferenga Lot 1L 60
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Experimentos Realizados

»Experimento 3: Experimento para mensuracdo de perdas

fisicas de soja em grao no transporte rodoviario

Experimento para mensuragdo de perdas fisicas de soja em gréo no transporte
rodovidario

[Garganta — LEM; Roda Velha — LEM; Pirassununga]
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Experimentos Realizados

Perda de peso em fung¢do do produto - Andlise estatistica

Valores de referéncia nas analises

Modalidade de
transporte

Rodoviario 0,13% 0,05% 0,05%

Farelo de
JoJE

* Estatisticamente ndo foram encontradas evidencias que diferenciem
os niveis de perdas nas operacgoes de transporte de soja e milho. Nesse
contexto, ambos os produtos assumem o mesmo valor de perda (média

das perdas dos dois produtos)

ESALO-LOGC
EouE gu EEER
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ANALISE COMPARATIVA DE PERDAS (BRASIL x EUA): TRANSPORTE DE GRAOS
DESDE A PRODUCAO ATE PONTOS DE AGREGAGAO

Post-harvest losses for soybeans and corn in Brazil (farm to retail Post-harvest losses for soybeans and corn in the US (farm to retail
level) level)
14,00
40,00% 12,00 50,00% 11,50
5 10,00 45,00%
30,00% 00 40,00% 11,00
20,00% 6,00 35,00% 10,50
4'00 30,00%
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2,00 20,00%
T 0@ @O o 0 o0 -
Q7 K O " Q7 & & Y Y QY Y 10,00%
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e I
I Roads in good conditions O’ & O & L DY
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= | 0ss from farm to retail

I Roads in good conditions
—— Average age (years) of the fleet

= | 0ss from farm to retail
—— Average age (years) of the fleet
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SAO PAULO RESEARCH FOUNDATION . . "
University of Sdo Paulo THE LEMANN INSTITUTE FOR BRAZILIAN STUDIES

Brazil

The University of lllinois at Urbana-Champaign

ADM Institute for the 10 ACES
Prevention of Postharvest Loss ABE DeparnaRl

UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN

Agricultural and
Biological Engineering
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Sistema de Informacodes de Perdas de Pds-Colheita

Sistema de Informacdo de Perdas de Pds-
Colheita do Grupo ESALQ-LOG
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Estratégias para mitigagé’o de Eerdas

v Incentivo a renovacio de frota no pais

v Estabelecimento de protocolos e rotinas de
fiscalizacao de operacdes logisticas

v’ Calibragem periédica de balancas

v Treinamento de profissionais

v Ampliacio da capacidade na fazenda

v Melhoria nas condicdes das rodovias brasileiras

v Melhoria nos coeficientes gerenciais e técnicos em
todas as operacoes
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Sistema de Informacdes de Perdas de Pds-Colheita

Ferramentas Disponiveis no SIPPOC:

» Calculadora de Perdas na Logistica

» Base de Indicadores de Perdas de Pds-Colheita

» Mapa de Indicadores de Perdas Regionais de S3o Paulo
» Mapa de Indicadores Logisticos de S50 Paulo

Projeto: Desenvolvimento de um "Sistema de Informacao de

perdas de pds-colheita na agricultura do Estado de Sao Paulo":
contribuicao para a seguranca alimentar
Apoio: Fundacao de Amparo a Pesquisa

A FAPESP
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Sistema de Informacdes de Perdas de Pds-Colheita

Disponivel em: https://esalqglog.esalq.usp.br/

e O 0 6 @

INSTITUCIONAL TREINAMENTOS E EVENTOS BIBLIOTECA COMUNICAGAD CONTATO INTRANET WEBMAIL

Fretes (SIFRECA)

Armazenagem (SIARMA)

Perdas (SIPPOC)

Projetos

Boletins

Museu da Logistica

ESALO-LOG Visita/Otimiza-Log

Dia-Log



https://esalqlog.esalq.usp.br/

ISEMINAliIO SOBRE - S @(Zonah e Bﬁéﬁﬁ ?Eﬁx‘g‘ﬁ“_
EFICIENCIA E REDUGAO DE PERDAS ‘B ovinno FEDERAL

NO ARMAZENAMENTO E TRANSPORTE DE GRAOS NO BRASIL
PR e SZABCAO

Calculadora de Perdas na Logistica

Calculadora de Perdas na Logistica

Produto GRAQOS v

Operacédo de Transporte Selecione v

Tipo de Destino Selecione v

Operacao de Armazenagem Selecione v

QOutras Analises
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Calculadora de Perdas na Logistica

Atividade Logistica Perdas (t) Perdas Relativas (%)
r = Armazenagem (Fazenda) 0,45 55.84 %
Calculadora de Perdas na Logistica _
Transporte Rodoviario (Fazenda -> Terminal Ferroviario) 0,02 307 %
Terminal ferroviario 0,12 15,36 %
Transporte ferroviario (terminal ferroviario - porto) 0,08 10,42 %
GRAOS v
Produto Porta 0,12 15,30 %
Operagéo Vultimodz! '
Quantidade Perdida 0,8059 t
Destino Exportacéo M indice de Perda 0.0161 %
Perda Econdmica R$ 967,0368
v
Armazenagem FeEEmiE Perda Ambiental (Emiss&o de GEE na Logistica) 0.557 Kg CO2
Atividade Logistica Nivel de Perda
Armazenagem (Fazenda) 0.9 17 Perda Nutricional SOJA MILHO TRIGO
Calorias (mil) 3.635,76 294189 275757
Transporte Rodoviario (Fazenda -= Terminal Ferroviario) 0.05 % Proteinas (kg) 319,07 7572 91,08
Terminal Eerroviario 0.25 v Carbohidratos (kg) 263,78 597,12 612.79
Gorduras (kg) 17429 38,35 13,85
Transporte Ferroviario (Terminal Ferroviario -= Porto) 0.7 %
nac
Porto ;
Perdas em Area Produtiva (ha) Perda por Atividade Logistica

I

Distancia Total Rodovié

4
Distancia Total Ferroviz
Preco do Produto

3

Transp Ferr (Term Ferr -> Porta) : 10.4 %

Quantidade Movimenta
:

1

Term Ferrovidrio - 15.4 %
o
o

Transp rodov (Fazenda -> Term Ferrov) - 3.1 %

Values

Armazenagem (Faz): 55.8%

® soja @ Milho Trigo

High harts com Highcharts com
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Base de Indicadores de Perdas de Pds-Colheita

Base de indicadores de Perdas de Pos-Colheita

Produto ** Selecione o produto ** v

Pais " TODOS PAISES ™ v

Nivel na Cadeia de 5
*TODOS OS NIVEIS ** v

Suprimentos

QOutras Analises
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Base de Indicadores de Perdas de Pds-Colheita

Base de indicadores de Perdas de Pds-Colheita

Soja

Soja

Soja

Soja

Soja

Soja

Soja

Soja

Brasil

Brasil

Brasil

Brasil

Brasil

India

Brasil

Brasil

0.35%

0.08%

5.00%

10.30%

10.00%

0.05%

001%

2002

2017

2017

2002

2002

2015

2017

2017

Armazenagsm

Armazenagem - Fazenda

Armazenagem Externa

Colheita

Total

Total

Transbordo/Armazenagem

Transbordo/Armazenagem

Entrevista

Entrevista/Analise
estatistica

Entrevista/Analise
estatistica

Entrevista

Entrevista

Dados
secunddrios

Entrevista/Analise
estatistica

Entrevista/Analise
estatistica

Ministério de Agricultura
Comissée técnica para reducio
das perdas na agricultura

Ministério de Agricultura
Comiss#e técnica para reducio
das perdas na agricultura

Ministério de Agricultura
Comissée técnica para reducio
das perdas na agricultura

Terminal ferroviario

Terminal hidrovidrio
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Mapa de Indicadores Regionais de Perdas de SP
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INDICADOR LOGISTICO
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» Densidade rodovidria

» Capacidade estatica de armazenagem (toneladas)
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» Participacdo da armazenagem na fazenda em relac3o a capacidade
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» Producdo de soja (toneladas)



I SEMINARIO SOBRE

EFICIENCIA E REDUGEO DE PERDAS

NO ARMAZENAMENTO E TRANSPORTE DE GRAOS NO BRASIL

PATRIA AMADA
woizo. @ Conab oyttt PESBRASIT

RIS e S ABCAD
Mapa de Indicadores Logisticos de SP

+

Densidade Rodoviaria (km/mil km 2)

" Ay
.

Desenvolvimento Apoio

R Il 192.45-22679

Il 22680+
| 100 km |
50 mi

Litoral Sul Paulista
Densidade (km/mil km 2). 134.05

IA Indicador logistico

0,00 — 28,24
28,35 — 56,69
56,70 — 85,04
8505 — 113,39
113,40 — 141,74

B 141,75 -170,09

[l 17010198 44




ISEMINAI‘E}O SOBRE B el @conab ,‘Gmlgﬁﬁ?ﬁg '; Péiﬁtxgﬁi
EFICIENCIA E REDUCAO DE PERDAS B oo rroens

NO ARMAZENAMENTO E TRANSPORTE DE GRAOS NO BRASIL

ASSOCIACAD BRASKEIRA B ARMAZENAGEM

Contribuicdes do Grupo ESALQ-LOG na tematica de perdas

v' Estudos setoriais das perdas na cadeia de
suprimentos

v Laudos técnicos de diagndsticos de perdas nas
atividades logisticas

v’ Otimizac3o de sistemas logisticos para reducdo das
perdas

v Andlise de impactos econdmicos e ambientais das
perdas

v'Artigos cientificos disponibilizados na Biblioteca do
ESALQ-LOG ESALO-LOC



I SEMINARIO SOBRE . ( ) Conab mmcum'ﬂ'.'ﬁém - "Eﬁlxgam
EFICIENCIA E REDUgﬁO DE PERDAS ' O~ AR L

NO ARMAZENAMENTO E TRANSPORTE DE GRAOS NO BRASIL _
s =2 ABCAO

L J . ASSODIACRD BRASLERA B ARMAZENAGEM

Contribuicdes do Grupo ESALQ-LOG na tematica de perdas

“Modelagem das perdas na agrologistica de graos no

EAVRR— Brasil: uma aplicacao de programag¢ao matematica”
Modelagem darsperdasdr;a:?:logisllcadegraosno Brasil: uma Disponllvel para download em:

| http://www.teses.usp.br/teses/disponiveis/3/3148/tde-
ool o B s e o 17072017-160658/publico/ThiagoGuilhermePeraCorrl7.

Ciéncias

d
Area de Concentragdo: 'Lf

Engenharia de Sistemas Logisticos

Orientador: Prof. Dr. José Vicente Caixeta
Filho

S&o Paulo
2017



http://www.teses.usp.br/teses/disponiveis/3/3148/tde-17072017-160658/publico/ThiagoGuilhermePeraCorr17.pdf
http://www.teses.usp.br/teses/disponiveis/3/3148/tde-17072017-160658/publico/ThiagoGuilhermePeraCorr17.pdf
http://www.teses.usp.br/teses/disponiveis/3/3148/tde-17072017-160658/publico/ThiagoGuilhermePeraCorr17.pdf

I SEMINARIO SOBRE ) winisterooa PP PATRIA AMADA
Realizacio @ Conab AGRICU II_

= = vura,recuieia 2~ BRAS
EFICIENCIA E REDUCAO DE PERDAS SR

ENT GOVERND FEDERAL
NO ARMAZENAMENTO E TRANSPORTE DE GRAOS NO BRASIL

. ;.. ks '-., Apaio: aABCAo

® ' [ . ASEOCIACRO BRASAEAA DS ARSMAZENAGEM

Contribuicdes do Grupo ESALQ-LOG na tematica de perdas

Int. J. Logistics Economics and Globalisation, Vol 7, Ne. 3, 2018 209

Postharyest losses during the transportation o Artigo: “Post-harvest losses during the transportation of
grains from farms to aggregation points”

José Vicente Caixeta-Filho*

Department of Economics, Management and Sociology.,
Escola Superior de Agricultura “Luiz de Queiroz” (ESALQ).
University of Sdo Paulo (USP), Brazil

Email: jose caixetai@usp.br

*Comresponding author

Thiago Guilherme Péra

Group of Research and Extension in Agromndustrial
Logistics (ESALQ-LOG),
Escola Supenor de Agricultura "Lz de Quetroz” (ESALQ).

R Disponivel para download em:

Absiract: All of Brazil's and productive gams tend to
bleed away as its fam products pmhwghthex.mumpomhan—atslaga
mainly due to logistic and To improve the

for food security, one can avoid losses along the supply chain. This research is
miended to zdapt ndicators and mitigation shategres denved through research

T e T https://www.inderscienceonline.com/doi/abs/10.1504/
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Reducing post-harvest. ksses (PIL) permits the improvement of food seoority and  food  salety,
reduction uf unnecessary resourse use and incease of food supply chain adors’ profits. Most published
studies have addressed the problem gualitatively, mainky dwe w dilficully chiaining necesary data,
Thiz paper seeks o understand how macroeconomic conditions. influence PHL of grains (rice, maize,
soybeans and wheal], which are (he main source of Teod for humans and animals, through the

JEL chssification: ourstruction of an econumetric model using global level panel data From publicly available databases.
m3 Results suggesl thal increasing production Lo feed the ipreasing population oflen imeodves a dilfioull
me trade-olL Seme countries seeking on-famm production gains lck post-harvest infretruciure, especially
o in food storage and food markeling, which contribule o a sharp increase in the PHL level There i
Keywards: alsy evidence that econvmic development non-linearly reduoces grains’ ML in all dimensions,

Posi barvest beos © 2013 Instivutionof Chemical Engineers. Published by Elsevier BV, Al ights reseroed.
Econom: development

Economein: model

Agribusiness

1. Introduction PParfitt et al, 2010; Shafiee-Jood and Cai, 2006). In developing and

There are several definitions of post-harvest losses (PHL), a
term that can be used interchangeably with food loss and waste
(FLW) (Chaboud and Daviron, 2017; Sheahan and Barrett, 2017)
In this work, PHL are defined as the unintentional decrease in
the quantity of food produced for human consumption at all
stages of the food supply chain (FC) regardless of the cause or
destination,” not including retail and final consumption stages.
F5C consists of a series of activities needed to deliver food through
multiple stages (production, handling and storage, processing,
distribution, retailing) from farms to the final consumer [HLPE,
2014; Shafiee-Jood and Cai, 2006). Gustavsson et al. (2011) esti-
mated that almost one-third of global food production in terms

transitional countries, carly stage FSC loss is generally greater
than food waste, while food waste is greater than food boss in
developed and industrialized countries (Cardoen et al, 2005a;
Gustavsson et al, 20011). Fig. 1 shows the difference in food loss
levels between developing countries (lower income levels) and
developed countries (higher income levels ) for grains (rice, maize,
soybeans and wheat ).

The reduction of PHL levels can be motivated by four main
objectives. Firstly, a decrease in PHL could improve all four pillars
of food securty, through increase in food availability [quantity],
improvement of food access due to reduction in prices, increase
of food utilization owing to the decrease of qualitative PHL, and
higher stability obtained by an increase in stored food (Afognon

et al, 2015; Sheahan and Barrert, 2017

www.sciencedirect.com/science/article/pii/S
235255091930123X
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Thiago Guitherme Péra, Augusto Hauber Gameiro, Daniela Bacchi Bartholomen, A rtl g O : A n Ove rv' ew Of t h e State = of-t h e -a rt Of

Fernando Vinicius da Rocha, José Vicente Caixeta-Filho

Group of Research and Exiension in Agro-industrial Logistics (ESALQ-LOG), post h a rvest I Osse S i n B ra Zi I ”

University of Sao Paulo, Brazil
Introduction

Food security is gaining importance due to population increase and scarcity of natural
resources. Bourne (1977) recommends three ways to achieve food security: (i) increase
in arable land; (i) increase in productivity through intensive use of technology: and (iii)
increase in growing seasons per year. However. another important alternative focus on
reduction of postharvest losses within operations between rural producer and consumer
(Lipinski et al., 2013).

Brazil has being an important food supplier through agricultural expansion. Thus, it is
important to understand the state of art of postharvest losses (PHL) to strengthen the

L v
Disponivel para download em: LINK
Objectives
The objective of this study is to perform a meta-analysis of the main items of
postharvest losses in Brazil, involving the following indicators: products, Lypes of
losses, cause of resources, methodologies, metrics losses and year of publication

The contribution of this study is to identify opportunities for future studies involving the
theme of PHL..

Methodology

This studied was divided into three phases: (i) identification of sixty major articles
published in national / international journals and conferences that evaluate issues of
PHL in Brazil from 2000 and on; (ii) development of indicators for meta-analys
according to definition of PHL categories, methodologics and metrics proposed by
Caixeta-Filho (1999); and, (iii) classification of articles based on (ii) criteria.

The indicators for meta-analysis of the articles are:

# Group of agricultural products: subdivided into vegetables, grains, sceds,
flowers and fruits

# Type of loss: (i) Quantitative - direct damage to products. handling, packaging,
storage and transport (usually considered as ways for spread of diseases and
physiological disorders); and (ii) Qualitative - involves losses related to
biological, microbiological and chemical activities (usually affects organoleptic
and nutritional properties of products);

= Cause of loss: related to causes of loss such as packaging and handling, storage,
transport, and physiological disorders, diseases and pests;

% Panar nresented in the “Paster Presentation” of the Sessinn “Pastharvest | nss Scenarins and
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doi: 10 17265/2161-62642016.05 005
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Postharvest Losses in the Wheat Logistics Chain: A
Brazilian Case Study

Daniels Bacchi Bartholomeu, Femando Vinicius da Rochs, Thisgo Guilherme Péra and José Vicente
Caixeta-Filho

Research and Extension Group in Agroindsirial Logistics (ESALQ-LOG), University af Seo Paulo (USP), Piracicaba, Sio Paula,
Pastal Coude | 3418900, Brazil

Abstruet: This poper highlighied the losses cecurming along the wheat supply chain in Rio Grande do Sul (RS), Brazsl, which
acoounts for almost half af the domestic wheat production. Based on a field research, a questionnaire was applied 10 representive
agents in the market. Then the wheat supply chain in the state of &S was characterized and loss rates in each stage of that chain were
quantified. Typically, lasses during transpartation in the domestic market account for about 11.8% of the total amount of wheat grain

that leaves the farms. Lasses during harvest and siorage in cooperatives, which account for 93 2% of total ksses, stand out in this D 1 4 I d I d . L I K
el il e P e e Isponivel para aownioad em:

siraiegies are suggesied to reduce food kosses in different links of he logistics chain, such as 1o evidence and quantify the wheat _—
losses, bn manage bosses and set reduction tangets and to give affention o anspartation service levels.

Key wards: Postharvest losses, wheat, supply chain, fxod security.

1. Introduction bandling and storage, 4% during processing and
packaging, 12% during marketing and distribution,
and 35% during consumption.

However, estimates of food losses differ widely
among siudies that have been carried out already,
imcluding at international level. Moresver, lack of data
and outdated information make it difficult to compare
different regions and types of products. Anyway,
Parfitt et al. [2] highlight how important it is to draw a
distinction between losses of perishable food items
from those of non-perishable items, as they have very
different charscteristics and causes.

In the case of non-perishable foods, such as com,
wheat, rice and soybeans, for example, losses in
developed countries are significantly lower (between
0.07% and 2.81%) than those recorded in developing
countries [3]. It is suggested that because much of the
grain production ends up being stored, many studies
should focus on bosses during this stage of the supply
chain. This is the case, for example, of a study which
modeled losses caused by Sirophifus zeamais and

Studies sugaest that global food production must
increase by about 70% to make it possible t0 feed the
world population in 2050, However, the limited
resources, such as arable kand, water and energy, may
imposz serious difficulties for food production io
respand to this need. Increasing  agricultural
productivity has heen a frequent quest to meet the
growing demand for food and ensure food secur]

I this context, it is important to find sirategies to
increase the food availability. Since it is estimated that
25% calories are not consumed by humans due fo

losses that oceur st different stages of the food
production chain, reducing losses is seen as a win-win
strategy. Besides contributing to food security, it also
reduces the pressure on the environment, especially on
ecosystems, climate and water sources.

Acconding to data from Lipinski et al. [1], about 24%
of these losses occur during production, 24% during

© ing author: Dunicl Bacchi Barthol PR,

st el s o : Rhyzopertha deminica in siored wheat [4]. However,
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e oo A e Artigo: “Losses in the transportation of fruits and
R vegetables: revisiting a Brazilian case study model”

Introduction

According to Caixeta-Filho (1999), there are saveral transportaion models applied to Brazil
documented by the international literature. The two pioneering ones (Lave et al., 1966, for the
Northeast region; and Whitman, 1968, for the Southeast region), were inspired under normative
approaches, and had as the main objective tho identification of foasible transport projects, as
well the evaluation for an entire mode or sector through the application of a formal network
model. Linear programming was the technigue used to basically determine for each commodity
the pattern of shipments from sources to sinks that results in the lowest total transportation cost.
Both of them do not pay attention to the eventual losses in the transportation, excopt for the
trealment given by Whitman (1968) 1o the increase on vehicle operating cosis due to the
variations of road surlace type, vertizal profile, horizontal alignment and side clearances.

Also according to Caixeta-Filho (1999), the majority of Brazilian goods flow through the country

by road transport, with the occurrence in some years of more than 90% of the agricultural ° ya

production being transported by trucks. The statistics about losses vary, according to the D I d I d L] LI K
sourca, o the cause and to the eventual methodology to measure them. According to Borges I s po n Ive pa ra OW n oa e m .

{1992), the Brazilian siluation, in terms of losses, is not different from the other developing or

less developed countries. They account, in general terms, for something around 30%:, achieving

rates between 20 and 100% for the more perishable products, such as some fruits and

vegetables

Objectives

The purpose of this abstract is to revisit the model proposed by Caixeta-Filho (1929) and o
discuss the potential for its replication to other situations and other agricultural products. The
model was originally proposed for the logistics of fruits and vegatables. However, we baliove
that the model can be adapted to different situations and agricultural segmants.

Mathods

To model the problem of losses in the transportation of fruits and vegetables, two basic aspects
have to be taken into consideration by Caixeta-Filho (1999): it is not a very clear phenomenon,
gither under tha logistic or the biological and chemical view; and that there is no consensus in
the pertinent literature that those losses have to be minimized.

Thus, the treatmeant to be given 1o lossas in the transportation in his study considers that: a) the
road conditions are fundamental when considering the distance 1o be driven. Therefora,
adjustment factors are assumed as a mean of homogenizing distance values for different types
of road surface, by vehicle type; b) the level of losses varies according to the logistic option to
be utilized. Caixeta-Filho (1999) stated that thera were also distinct cosls associated to each of
those logistic options. These functions and the respective costs for them were therafore
incorporated in his analysis.

In view of that, a normative approach was apparently demanded and it seems that the use of
mathematical programming techniques was the most appropriate one for the treatment of tha
prablem. The problam was as one of g the wr surplus observed
in the trade of each specific product, taking into consideration the possibility of having available

* Paper presented in the “Oral Presentation” of the Session “Postharvest Loss Scenario/Status” of “The

First In ionzl Congress on Postharvest Loss Preve " held in Rome (taly), during the morming of
October 5, 2015, by José Vicente Caixsta-Filho
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When cne delivers the sugar in bulk from an origin to 2 certain destination, a Dispo n I’vel pa ra down I oa d e m : LI K

series of physical loszes (quantitative and qualitative) can be cbserved. Such physical
loszes imply, directly and indirectly, monetary losses. This article aims at measuring
phyzical losges (quantitative and qualitative) in the supply chain of bulk sugar, from the
moment the product output leaves the production units to the exporting vessel. Different
losz indicators (real losses, breaking technical and contractuzl retention), related to the
different stages of sugar logistics (road and rail trenspert, transshipment and port
operations in the terminals), were accounted. From field research, mterviews and
database obtained with representative agents of the sector, it was possible to
characterize the logistic processes in handling flows with selected export destinations
and also to identify differences in infrastructures according to the agents mvelved. It
was also possible to understand the procedures and particularities involving the
weighing of vehicles in each logistics step and to visually identify the various types of
physical loszes in logistics operations, as well as the existing handling care in cases
involving loss minimization. In the case of sugar originated in the State of Sio Paulo,
the percentage of total export losses, which ranged from 0.233% to 0.333%, with an

average of 0.283%. Specifically for the multimodal corridor, the range of total losses

varyied from 0.583% to 1.179%, with an average of 0.732%. For flows of Minaz

Gerais, through the road mode, the levels of total loszes ranged from 0.255% to 0.333%,
with an average of 0.303%. In the case of multimedzl options, intervals ranging from
0.376%to 1.1

were observed, with an average of 0.745%. It was thus demonstrated
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Group of Ressarch and Extension in Agro-industrial Logistics (ESALQ-LOG), University of Sao Paula,
Brazil

Introduction

The supply of tomatoes for consumption or processing is a relatively complex activity, especially
given the perishability of the fruil. Large-scale plants require large volumes of raw matenal.
Evidence confirms that there are significant logistics losses {Gameiro et al., 2007). In 2013 the
Brazilian production of tomatoes was 4.187 million tons, in an area of 62,680 hectares,
generating a gross value of agricultural production estimated at R$ 5.220 billion or US$ 2.420
billion (IBGE, 2015). Part of that volume is destined for indusirial processing of foods such as
sauce, extracts, pulps, calchups, juices ete. The proper management of the raw material is a
key point for the competitiveness in the sector.

It is known that the tomato fruits are highly perishable with a vary thin peel. becoming a fragie
material for handling and transporting. The fruit has in its composition approximately 83% to
95% water. Empirical evidence report high values of existing losses in supply, therefore efforts
10 optimize the supply logistics are required.

Objectives

g ot of e e & pr s s s B o s i Disponivel para download em: LINK

methods of estimation of post-harvest losses of tomato for both fresh consumption and for —
industrial processing in Brazil.

Methods

‘Wae will discuss three research results developed by ESALQ-LOG Group: Gosta & Caixeta-Filho
{1996), Gameiro ot al. (2007) and Gameiro et al. (2008). Henceforth we refer 1o these results as
P1 {from “paper 17}, P2 and P3, respectively. We will highlight the progress and discuss the
difficulties and limitations met. Thus, we aim fo conlribute to the discussion of a research and
development agenda regarding the tomato PHL issue for the coming yoars.

P1 intended to analyze the economic effects of post-harvesting losses for tomato for fresh
consumption, specifically during its transport and commaercialization, since the producing area of
Apiai city to the “Mercado Municipal of Piracicaba™. in Piracicaba city (both in Sao Paulo State).
Three agents were identified in this commercialization channel: the producer, the middle-man
and the retailer. It was analyzed, through non-linear programming technigues, the variations of
prices. quantities, revenues and margins in relation to the increase of the transportation and
retail market losses, as well the changes in the supply and demand price elasticilies.

In P2 and P3 wae followed closely the whole process of harvesting and industrial supply of
tomatoes in a facility located in the Brazilian Midwest region. In P2, the data collected in the
field were harvest fruit woights, waiting times, load disposal on trucks and losses involved. Far
the estimation of tomalo PHL, we carried out an experiment in which we measured the weight
differance of samples arranged in loads of 8 trucks that had waiting times properly controlled.
The fruit waiting times inside the boxes in the field after manual harvest were found (waiting to
load the trucks) and the fruit waiting time in the truck body (during traveling and waiting to
unload at the facility). We obtained the weights by appropriate scales both in the field and in
factory. Samples of 30 kg fruits were propared, placed in polypropylone bags and placed at
three different heights in the buckets. For each time two samples wera prepared. Thus, in total,

* paper presented in the “Orzl Presentation” of the Session “Assessment Methods and Metrics of PHL
IWezsurement” of “The First Internationz| Congrass on Fastharvest Loss Prevention” held in Rome

{11aly), during the afternoon of October 5, 2015, by Augusto Hauber Gameiro.
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