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Contextualizagao
Desafios da agricultura do Século XXI:

1)
2)

3)

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

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

Com uma diversidade de matéria-prima e demanda para producao
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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Contextualizagao

Contribuicao da logistica na seguranca alimentar: Estabilizar a oferta da
producao agropecuaria ao longo da cadeia de suprimentos, no menor
custo logistico possivel e na qualidade desejada.

Atividades Logisticas fluxo_de produtos R
° P Ac- i
operagdes de pos-colheita fluxo de processos
* secagem . .
elliXe financeiro
* armazenagem
* acondicionamento e-Lluxo de informacoes _o

* transporte Pr r rural
* distribuicao fo iTraders agentes e cooperatlvas*z,

* exportacao s e
portac 5 N, Unidades de processamento “:,_.‘

LN 8
Atacado, Varejo e Exportagao ‘*:,“

Logistica desejada na Seguranga Alimentar:

*
",
*s

Producao = Consumo + Processamento
Menor Custo Logistico Possivel
Melhor Qualidade do Produto Possivel

"""" Consumidores J

Fonte: Péra (2017)



Contextualizacao

Mercado Interno

Destino

Atividades Logisticas Mercado Externo

Perdas Fisicas . : | Perdas Monetarias
(toneladas) . . (RS)

: [ Quantitativas ][ Qualitativas J : [ Diretas J Indiretas }
. . - s N a
[ PerdasNS ref. ao produto J Perdas $ ref. aos custos logisticos do |-
ndao entregue produto ndo entregue :
\ J
- N -
Perdas $ ref. Ao ICMS do produto -
nao entregue -
\ =

Fonte: ESALQ-LOG (2016)

Perda na atividade logistica = desperdicio de recursos produtivos e
ambientais = insustentabilidade do sistema produtivo
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Perdas nas atividades logisticas de graos

Indicadores referéncias para quantificacao das perdas

Operacgao agrologistica Indicador de perda (%)

Transporte rodoviario de transferéncia

(o)
- _____(fazenda-armazémextemo) _____________ %°%%
Transporte rodoviario Vias de bo? 0,132%
: qualidade
(destino: portos, centros ----—-——"Ff—7"7""-—H—""""""""""""""""""""———
consumidores e terminais Vias de “ndo boa”
multimodais) qualidade? 0,2677%
~_________TransporteFerrovidrio® ______ 0170% _____
___________Transporte Hidroviario* . 0170%0
_____ 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).



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.



Perdas nas atividades logisticas de graos

Indices de Perdas:

Nivel (i) Logistica de exportacao rodoviaria (i) Logistica de exportacdo rodoviaria
(armazenagem externa a fazenda) (armazenagem em nivel da fazenda)
b o @@@@D@@ Pe;dana
Fazenda 00000 [@l[®][®] ruzendacom [ s
© 00 O ruend [@][®] [®] armazenagem S
Transporte f....3 Perda
rodovidrio rodovidria 1
z D I:l D D I:l (75, ; Perda
Armazem = [ e Perdano Transporte [, i
D D D > armazém | rodovidrio > rodovidria 1
externo Armazém
Transporte  fouess Perda
rodoviario rodovidria2 J
A A A l-:'er_da.nt.J ‘ A A A l;e;dana
Portollll I/ 1m0 T g N SRR R T

A A Porto A A Porto

=—> Movimentacdo de grdos ao elo subsequente
....... » Perdas no processo logistico

Rede da agrologistica unimodal de graos para exportacdo envolvendo
perdas para duas situagdes: (i) armazenagem externa a fazenda e (ii)
armazenagem em nivel da fazenda.

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

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

eee0 0o 0 0/ %@@@@@@ o

Nivel

Fazenda o006 0 0 O
® 00 O rozends

Fazenda com [+ armezém

Dl El |§] armazenagem

Transporte  f....y Perda
rodoviario rodovidria 1
Armazém 00000 Perdano ~ Perda
D D D e Geaoém Transpc.th? ....... > Wit
externo Armazém : rodovidrio | |
Transporte e Pe’f{"y
rodoviario rodovidria 2
Terminal X XX iy Perdano | XXX | [ Perdano
z Terminal terminal | Terminal terminal
multimodal i ! .
X multimodal - : X multimodal
Perda Perda
Transporte |....» ferrovidria ou Transporte  |..... ferrovidria ou
Ferroviario ou hidroviario Bidesvidria Ferrovirio ou hidroviario Hidrovidtia
A A A -------- Pefdu ng A A A --------- Pefda fio
Porto A porto | A porto |
A Porto A Porto

—> Movimentagdo de grdos ao elo subsequente
....... » Perdas no processo logistico

Rede da agrologistica multimodal de graos para exportagdo envolvendo
perdas para duas situagdes: (i) armazenagem externa a fazenda e (ii)
armazenagem em nivel da fazenda.



Perdas nas atividades logisticas de graos

Indices de Perdas na agrologistica de graos no Brasil

A Qualidade das . Canal de
i rmazenagem . - Modalidade PRI -
Agrologistica vias rodoviarias comercializacdo Indice de perda na
. - - e 7o
de graos Sem Efxterna a Nivel de “Boa’ “N&o boa” Unimodal Multimodal Exportacdo Mercado agrologistica (%)
azenda fazenda Interno
1 . 1.905%
2 1.412%
3 1.772%
1.278%
|—'45 2.316% |
6 1.825%
7 2.184%
8 1.692%
9 . . . . 1.659%
10 . . . . 1.165%
1 1 . . . ° 1 5260/0
12 . . . . 1 031 0/0
13 . . . . 2.071%
14 . . . . 1.579%
15 ° . . . 1 9390/0
16 . . . . 1.446%
17 . . . . 0.516%
18 . . . . 0.382%
19 . . . . 09340/0
20 . . . . 0.800%
21 . . . o 0.267%
22 . . . . 0.132% |
23 . . . . 0.685%

24 . . . . 0.551%




Perdas nas atividades logisticas de graos

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
Intersecao (a) (+) 0,269 %
ArmazémFazenda(,) (+) 0,895 %
ArmazémExterno (B,) (+) 1,388 %
QualidadeViaBoa (B,) (-) -0,134 %
Multimodalidade (f3,) (+ 0,415 %

)
Exportacéo (B;) (+) 0,247 %
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Quantificacao das perdas e estratégias de reducao

Modelagem matematica da cadeia de suprimentos de graos

Fazenda

Armazém — Nivel Fazenda (i1)

CL = CARM + CTRANS + CDISTRIBUICAO + CMULTIMODAL

/Fazenda produtorade grios (i) [ MFAZENDA;;;p
olelolololololole] e/t

FR7.. -~ {OOO0O0O00000 PMFAZENDA,,
FRS:: ﬁ A CARM = Z Z z TA;;MFAZENDA;;, + Z Z Z TARM, FR7;,,
iip 0 p i 7a p
PFR8;;, & CTRANS = z Z z CR7.. FR7: ZZCleFRl.,w +ZZZCR4ZIFR435‘, +
Armazém - Externo a Fazenda (a) - i b coisTRIBUICAO = | B T P T
ZZZCRB,i FR8;j,
tJr

PTARMEXT,, ZZZCRZ.HFRZ.HP + ZZZ CR3,unFR3iunp 4
FR3 ZZZCRSMPFRSE,F +ZZZCR6“ FR6amp +
ithp
CMULTIMODAL =
Z Z Z CR9; FROyp + Z Z Z CR10y, FR10pp +
Z Z Z CFy FFy, + z Z Z CHy; FHy,
FR1;j; ip CTP & T
FR4aip PFR1;y;
iljp
PFR4,;
p
s Transporte Terminais Armazéns
PFR1iyjp = PLiyjFRLiyjp v (Lj.p) PMFAZENDAy, = P13, ZMFAZENDA“,F,, v (i1, p)
PFR2iy0p = P20y, FR2; v (iLtp) FR2utp + ), FRSayp + ) FROip =
1p = P2uFR2isgp iLtp PTPRRROC = P10, z Z z v(p | [PTARMEXT,, = P14, ZFR?iZP 72 PFR7;qp |, ¥ (a,p) |
PFR310p = P30 FR3i1p v (i1, h,p) ZPFRZH., Zmzsm me“, T T
PFR4,, = P4,FR4,, v (a,i.p)
Ty - Zst,,,,,,+z FR6,,“,+ZFR10M
atpi =228t viatp PTHIDROY, = P11, ¥ (h,p)
. Destina (j) . d Z PFR3;, — z PFR6 1, — Z PER10;,,
Centros Consumidores  Portos (JEEXP) PFR64hp = P6ah FR6,np v (a,h,p)
' N PFR7,y,, = P7,FR7,5p v@ap) ZmM +Z PR +
PFRS;j, = P15,FR8;, vGi.p) z FRS;, Z FRyp +
PFR9y, = P16;:FR9;, vt
& St hen) PTPORTOjpxp , = P12;cpp ZK'HMD zPFlep V (j € EXP,p)
Legenda PFR10jy, = P17, FR10;, ¥ (i,h, p) z PFRA,, — z PFR,, —
— . . - PFFy, = P8 FFy, v (4p)
ransferéncia do produto p da fazenda para o armazém interno ++===# Transporte ferrovidrio do preduto p ZPFFHP ZPFH,,IP
===» Transporte hidrovidrio do produto p PEHyjp = POyFHyj v (hj,p)

= =® Movimentagio da fazenda para o armazém externo a fazenda
do produto p B rerda na operagio agrologistica
—p Transporte rodoviario do produto p (impactado pela qualidade
da via do par origem-destino)



Quantificacao das perdas e estratégias de reducao

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
domeésticao) ou porto (mercado externo)

3. Movimentagao da fazenda ao terminal ferroviario

4. Movimentagao da fazenda ao terminal hidroviario

5. Movimentagio do armazém externo a fazenda ao centro
consumidor (mercado doméstico) ou porto (mercado externo)

6. Movimentagao do armazém externo a fazenda ao terminal
ferroviario

7. Movimentagao do armazém externo a fazenda ao terminal
hidroviario

8. Movimentagéo do terminal ferroviario ao terminal de destino
(centro consumidor ou porto)

9. Movimentagao do terminal hidroviario ao terminal de destino
(centro consumidor ou porto)

10. Atividade de armazenagem de graos em nivel da fazenda

Transporte Rodoviario

Transporte Ferroviario

Transporte Hidroviario

Armazenagem 11. Atividade de armazenagem de graos 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




Quantificacao das perdas e estratégias de reducao

Dimensao das perdas na agrologistica de graos no Brasil

| Graos

Indicadores ' (Soja e Milho)

Perdas fisicas

(milh3o t) 1,076 1,304 2,381
F(’;rgfgg’jé%f’) 1,102% 1,535% 1,303%
.. 1.317 722 2.039
Perdas economicas (95.6% custos de (92% custos de (94,3% custos de
(milhéo 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)



Quantificacao das perdas e estratégias de reducao

Perdas fisicas de graos por atividade logistica no Brasil

Porto
9,04%

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

Armazenagem
(externa)
38,81%

Armazenagem total: 45,53%

Transporte

Rodoviario Fazenda-
Armazém Armazenagem

21,67% (fazenda)
6,72%



Quantificacao das perdas e estratégias de reducao

Perdas fisicas de graos (soja e milho) por estado produtor

Ranking Soja Milho Graos (soja e milho)
da Unidade Federativa Produgdo  Perdas Perdas Produgédo Perdas Perdas Produgéo Perdas Perdas
produgéo’ (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 1,635% 182.734,02  2.381,48 1,303%




Quantificacao das perdas e estratégias de reducao

Analise de cenario: Ampliacdo da capacidade de
armazenagem

200.000 95,00%
180.000 S35
160.000
140.000 85,00% Q
3 120,000 & E
= i 80,00% &
Py a.
E 100.000 / g
k= 75,00% &
g £9.00) s On-Farm Storage vs. Production
=4 f'\; Grains Production (ton)
60.000 ) 7,099 and bel
70,00% 7,100 legéjgw
43,000 10 139,999
40.000 140,000 to 319,999
65,00% 320,000 to 759,009
20.000 [ 760,000 to 1,479,999
I 1,480,000 to 2,099,099
0 60,00% I 3,000,000 and above

Storage Capacity (ton)

15000000
7500000
3750000

»- On-Farm Storage
Off-Farm Storage
0 200 400 600
——  ——

Miles

2007 2008 2009 2010 2011 2012 2013 2014 2015

Capacidade relativa de armazenagem (%) === Capacidade de armazenagem (mil t)
e= Produ¢io de soja ¢ milho (mil t)

Fontes: elaborado pelo autor com base em
dados do IBGE (2016) e CONAB (2016)




Quantificacao das perdas e estratégias de reducao

Analise de cenario: Ampliacdo da capacidade de

dmazenagem
3.000.000 25%
21,67%
2.500.000 20% 5
16,25% =
= 2.000.000 %
@ 15% &
= o
2 1.500.000 13,00% i
2 0.75% 10% 2,
& 1.000.000 2
s
. 0%

15% 30% 45% 60% 75% 100%
Participagdo da armazenagem em nivel de fazenda no sistema de armazenagem (%)
mm Perdas de soja (t) Perdas de milho (t)  —*Redugao de perdas (%)



Quantificacao das perdas e estratégias de reducao

QUALIDADE DA VIA vs. PRODUCAO AGRICOLA

90,00%

80,00%
5 70,00%
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~
=
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30,00%

20,00%
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10,00%

® Séo Paulo
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Goiads
{ ]
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q
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10.000 20.000 30.000 40.000 50.000
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Fonte: CNT (2016); ESALQ-LOG (2017); CONAB (2016); UNICA (2016)
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Quantificacao das perdas e estratégias de reducao

Analise de cenario: Melhoria na qualidade rodoviaria

Ranking Milho Soja
(produgéo de Unidade Federativa ~ Cenario real  Cenario melhorado  Reducdode | Cenarioreal Cenario melhorado Redugao de
gréos) (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 S&o 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 Maranh&o 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 Rondonia 13,44 12,18 9,38% 7,51 6,51 13,36%

15 Distrito Federal 7,19 717 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%




Quantiﬁcagﬁo das Eerdas e estratégias de redugéo

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

2.450,00
2.400,00 .
= 2.350.00 . Potencial de
E 2'300’00 y=103362x +1864,6 . reducdo das
z R perdas’
S 2.250,00
=T
2 2.200,00 _
( = _
£ 215000 .
S 2.100,00
Indicadorde Q £ 205000 10,1%
2.000,00 e
Indicador de 1.950,00 16,0%

0,000% 0,100% 0,200% 0,300% 0,400% 0,500% 0,600%

Nivel de perda na operagao "Transporte Rodovidrio Fazenda-Armazém"

@® Perdas de graos(mil t) - Linear (Perdas de graos(mil t))



Quantificacao das perdas e estratégias de reducao

Estratégias para mitigacao de perdas

v Incentivo a renovacdo de frota no pais

v" Estabelecimento de protocolos e rotinas de fiscalizacdo de operacdes
logisticas

v’ Calibragem periédica de balancas

v’ Treinamento de profissionais

v Ampliacdo da capacidade na fazenda

v Melhoria nas condicdes das rodovias brasileiras

v Melhoria nos coeficientes gerenciais e técnicos em todas as operacdes



O Problema das Balancgas
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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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Calculadora de Perdas na Logistica

Atividade Logistica Perdas (t) Perdas Relativas (%)
s = 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 %
Produto GRAOS N
Porto 0,12 15,30 %
Operacio Multimodal v
Destino Exportacio v Quantidade Perdida 10,8059 t
indice de Perda 0,0161 %
Armazenagem Fazenda v Perda Econémica RS 67,0368
Atividade Logistica Nivel de Perda Perda Ambiental (Emiss&o de GEE na Logistica) 0.557 Kg CO2
Armazenagem (Fazenda) 08 %
Perda Nutricional SOJA MILHO TRIGO
i ari 005 o
Transporte Rodoviario (Fazenda -> Terminal Ferroviario) % Calorias (mil) 3635.76 204189 2757,57
Terminal Ferroviario 0.25 oz Protainas el 21an7 7572 a1 ng
Perdas em Area Produtiva (ha) Perda por Atividade Logistica

Transporte Ferroviario (Terminal Ferroviario -» Porto)

Parto

Outros Pardmetros

Distancia Total Rodoviaria Percorrida

Distancia Total Ferroviaria Percorrida Transp Ferr (Term Ferr —> Porto) : 10.4 X

Values

Preco do Produto

Quantidade Movimentada

Armazenagem (Faz) - 5.8 %

Term Ferroviario - 15.4 %

0

T rod ‘azenda -> T Ferrov) -3.1%
® Soja @ Milho Tiigo e ok e - Term
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Mapa de Indicadores Regionais de Perdas de SP
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Mapa Indicadores Regionais de Perdas de 5P

Produto

SOJA

NIVEL CADEIA SUPRIMENTO

PERDAS TOTAIS (% DA PRODUCAQ)

» Perda por nivel na cadeia de suprimento: perda na armazenagem (fora da fazenda),
perda na armazenagem (dentro da fazenda), perda no transporte de transferéncia
entre fazenda e armazém, perda na multimodalidade ferroviaria, perda no
transporte rodoviario, perda no porto, perdas totais (toneladas) e perdas totais (%

da producao da mesorregiao).



Mapa de Indicadores Regionais de Perdas de SP

PERDAS TOTAIS (% DA PRODUCAD)

Indicador regional de perda SOJA (% da producdo)

Assis
1.33
Atividade Logistica Perdas (% da produgdo)

Perda na Armazenagem - Nivel Fazenda (% da produgdo) 0.081%
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Mapa de Indicadores Logisticos de SP
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Mapa Indicadores Logisticos de SP b
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Participa¢ao da armazenagem na fazenda em relagao a capacidade total de armazenagem (%)
Producdo de milho (toneladas)

Producdo de soja (toneladas)
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Mapa de Indicadores Logisticos de SP

Densidade Rodoviaria (km/mil km 2)
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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; (ii) 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

efficiency of food distribution. DisponI’VEI para download em: LI K

Ohjectives

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, types 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 (hree phases: (i) identification of sixly major arlicles
published in national / international journals and conferences that evaluate issues of
PHL. in Brazil from 2000 and on; (i) development of indicators for meta-analysis,
according to definition of PHL categories, methodologies and melrics proposed by
Caixeta-Filho (1999); and. (iii) classification of articles based on (ii) eriteria.

The indicators for meta-analysis of the articles are:

« Group of agricultural products: subdivided into vegetables, grains, seeds.
flowers and fruits.

= Type of loss: (i) Quantitative - direct damage to products, handling, packaging,
storage and transport (usually considered as ways for spread of discases and
physiological disorders); and (ii) Qualilative - involves losses related to
hiological, microbiological and chemical activities (usually affects organoleptic
and nutritional propertics of products);

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

* panar nresented in the “Poster Presentation” nf the Sessinn “Pastharvsst | nss Scenarios and
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Abstract: This paper hig s ooruring along the wheat supply chain in Rio Grande do Sul (RS), Brazl, which

accounts far almost half of the domestic wheat production, Based on a field research, a questionnaire was applied 10 represenaative

‘agems in the market. Then the wheat supply chain in the state of RS was characterized and ks rates in each stage of that chain were

quantified. Typically, lasses during transpartation in the domestic market account for about 11.8% of the tatal amount of wheat grain ° ’

that leaves the farms. Losses during harvest and storage in conperatives, which accaunt for 93 2% of total ksses, stand ot in this [ ]

e e T b e Dt g b Disponivel para download em: LINK
stralegies are suggesied to reduce food basses in different links of the logistics chain, such as 10 evidence and quantify the wheat —_—

Insses, bo manage bosses and set reduction tgets and fo give atlention 1o Eransporiatian service levels

Key wards: Postharvest losses, whest, supply chain, food security.

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

However, estimates of food losses differ widel

Studies sugaest that global food peoduction must
increase by sbout 0% to make it possible to feed the
world population in 2050. However, the limited
resources, such as arable land, water and energy, may
impose serivus difficulties for food production to
respond to this meed. Increasing  spricultural
productivity has been a frequent quest 1o meet the
growing demand for food and ensure food seeurity.

In this context, it is important 1o find strategies to
increase the food availability. Since it is estimated that

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

In the case of non-perishable foods, such as comn,
wheat, rice and soybeans, for example, losses in
developed countries are significantly lower (between
0.07% and 2.81%) than those recorded in developing

25% calories are not consumed by humans due to
losses that occur at different siages of the food
production chain, reducing losses
strategy. Besides contributing to food security, it also
reduces the pressure on the environment, especially on
ecosystems, climate and water sources.

According to data from Lipinski et al. [1], about 249
of these losses occur during production, 24% during

5 Seen s & win-win

countries [3]. It is suggested that because much of the
grain production ends up being stored, many studies
should focus on losses during this stage of the supply
chain_ This is the case, for example, of a study which
modeled losses caused by Sitophifus seanais and
Rhyzopertha dominica in stored wheat [4]. However,

« ling suthor: Daniels Bacchi Barth . Ph D

research field: agroindustrial lagistics
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Losses in the P ion of fruits and vegetables: revisiting a i case study
model’

I Artigo: “Losses in the transportation of fruits and
R vegetables: revisiting a Brazilian case study model”

Introduction

According to Caixeta-Filho (1999), there are several transportaion models applied to Brazil,
documented by the international literature. The twa 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 the identification of feasible transport projects, as
well the evaluation for an entire mode or sector through the application of a formal network
model. Linear programming was the technique 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, except for the
treatment given by Whitman (1968) to the increase on vehicle operating costs due io the
variations of road surface type, vartical profile. horizontal alignment and side clearances.

Also according to Cabteta-Filho (1999). the majority of Brazilian goods fiow through the country

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

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

(1992), the Brazilian siuation, 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

ratos betwoen 20 and 100% for the more perishable products, such as some fruits and

vagetables

Objectivas

The purpose of this abstract is to revisit the model proposed by Caixeta-Filho (1999) 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 vegetables. However, we believe
that the model can be adapted to different situations and agricultural segments.

Methods

To model the problem of losses in the transportation of fruits and vegetables, two basic aspecls
have to be taken into consideration by Caixeta-Filho (1993): it is not a very clear phenomenon,
aither under the logistic or the biclogical and chemical view; and that there is no consensus in
the pertinent literature that those losses have to be minimized.

Thus, the treatment to be given to losses in the transportation in his study considers that: a) the
road conditions are fundamental when considering the distance to be driven. Therefore,
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 (1099) stated that there were also distinct cosls associated to aach of
those logistic options. These functions and the respective costs for them wera 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
problem. The prablem was as one of g the wt surplus observed
in the trade of each specific product, taking into consideration the possibility of having available

* Paper presented in the “Orzl Presentztion” of the Session “Postharvest Loss Scenario/Status” of “The
First Internationz| Congress on Postharvest Loss Prevention” held in Rome (ftaly], during the moming of
October 5, 2015, by José Vicente Caixsta-Filho
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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 contractual retention). related to the
different stages of sugar logistice (road and rail tramsport, transshipment and port
operations in the terminals), were accounted. From field rezearch, interviews and
database obtained with represemtative agenmts 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 m each logistics step and to visually identify the various types of
physical losses in logistics operations, as well as the existing handling care in cases
imvolving loss minimization. In the case of sugar originated in the State of Sio Paula,
the percentage of total export losses, which ranged from 0.233% to 0.333%, with an

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

varyied from 0.583% to 1.179%, with an average of 0.752%. For flows of Minas
Gerais, through the road mede, the levels of total lesses ranged from 0.255% to 0.355%,
with an average of 0.303%. In the case of multimedz] options, intervals ranging from

0.376% to 1.1

were observed, with zn average of 0.743%. It was thus demonstrated
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tomato posthavest losses in Brazil”

Group of Research and Extension in Agro-industrial Logistios (ESALG-LOG), University of Sao Paulo,
Brazil

Introduction

Tha supply of iomatoes for consumption or procassing is a relatively complex activity, especially
given the perishability of the fruit. Large-scale plants require large volumes of raw material.
Evidence confirms that there are significant logistics losses (Gameiro et al., 2007). In 2013 the
Brazilian production of tomatoes was 4.187 million fons. in an area of 62,690 hectares.
generaling a gross value of agricullural production estimated at R$ 5.220 billion or US$ 2.420
billion (IBGE, 2015). Part of that volume is destined for industrial processing of foods such as
sauca, extracts, pulps, calchups, juices etc. The proper management of the raw material is a
key point for the competitivenass in the sector.

It is known that the tomato fruits are highly perishable with a very thin peel, becoming a fragile
material for handling and transporting. The fruit has in its composifion approximately 83% to
95% water. Empirical evidence report high values of existing losses in supply, therefore efforts
1o optimize the supply logistics are required.

:::::im of this paper is to present some progress made in recent years relaled io Dispo n IIVEI pa ra down I Oa d e m : LI K

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

Methods

‘Woe will discuss three research resulls developed by ESALG-LOG Group: Costa & Caixeta-Filho
(1098}, Gameiro of al. (2007) and Gamairo ot al. (2008). Henceforth we refer to these results as
P1 {from “paper 17), P2 and P3, respactively. Wa will highlight the progress and discuss the
difficulties and mitations met. Thus, we aim to contribute to the discussion of a research and
development agenda regarding the tomato PHL issue for the coming years.

P1 intended to analyze the economic effects of post-harvesting losses for tomato for fresh
consumplion, spocifically during its transport and commearcialization, 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 alasticities

In P2 and P3 we followed closely the whole process of harvesting and industrial supply of
tomatoes in a facility located in the Brazilian Midwest ragion. In P2, the data collected in the
field were harvest iruit weights, wailing times, load dispesal on trucks and losses involved. For
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 travaling and waiting to
unload at the facility). We obtained the weights by appropriate scales bath in the field and in
factory. Samples of 30 kg fruits were prepared, placed in polypropylene bags and placed at
three differant heights in the buckets. For each time two samples were prepared. Thus, in total,

* Paper presented in the "Oral Presentation” of the Session “Assessmant Methods and Metrics of PHL
Wigzsurement” of “The First Internationz| Cangrass on Postharvest Loss Prevention” held in rome

{it=ly), during the sfternoon of October 5, 2015, by Augusto Hauber Gameiro.
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