Life-Cycle Assessment of chestnut produced in the north of Portugal
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|. CONTEXT V. LIFE-CYCLE IMPACT ASSESSMENT
Portugal & chestnut:

+» 3 largest producer of chestnut in Europe (EU 28); 71" worldwide.

_ Climate change Terrestrial acidification Freshwater eutrophication Marine eutrophication
«+ Annual production of 24.7 thousand tons . kgCO,eqlkgfozenchesin] || hgSO,eqlkgiozenchesinu] || kgPeq/kg frozenchestnu] | kg Neq/ kg frozen chestnu]
<%+ Orchard area of 35 thousand hectares, [1,2]. & 2 3 ¢ - t
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Main production region — north of the country: I _ B :
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» 84% of production; 88% of the chestnut orchard area [2]. 10
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In general, 70-80% of Portuguese chestnut is exported [3]: 2|05 5 :
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Exports [89%] “» France, Italy, Spain hE_s 0 0 0 0
Frozen [65%] T & & & & F & & & F & & & F & & &
Portuguese Internal market [11%] _Ié, \é&&?@ Q&& %Q(g)d \§Q¢@$ Q&& %Q‘&\’Q\ §Q§§¢2§ o N %?(2}\\9\ \é&ﬁ‘@ « N %Qq}@
chestnut Exports [60%] < Brasil [56%)] S
Fresh [35%] < France, Italy, Spain [44%] §
Internal market [40%] =
S FRESH CHESTNUT
; Climate change Terrestrial acidlification Freshwater eutrophication Marine eutrophication
I I AI M S_J [kg CO, eq/kgfresh chestnuf] [ka SO, eq/kgfresh chestnuf] [kg P eq/ kg fresh chestnuit] [kg N eq/kg fresh chestnut]
: O
&) 25 20 15 10
“» Compare the environmental impacts of fresh and frozen chestnut produced In : 8

2011)and P2 (1048 kg 1,

! 7ha, 2010102012) environmental iImpacts of both fresh and frozen chestnut (from 43% in CC :

to 98% In ME). Impacts from cultivation derived mostly from diesel

Portugal (for exports and national consumption). i -
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“* A life-cycle model and inventory was implemented for chestnut cultivation, ) ) ) :
processing and packaging, distribution, retail and final preparation for @iﬁi@ o @,&i@s&i&&& & &i@s@i&&& & ifi S
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consumption:
e ii__________Systemboundaries
i: — '| : i m Cultivation m Processing Distribution m RDC and Retailer ® Household
Cultivation :i Field operations ?e():tiE:E:r?emen | X
e e ver mE—" e hesiments <+ The cultivation stage presented the most significant contributions for the|:

14 kg chesinut Reception, calibration and separation by diameters 2 kg chestnut requirements (41% for P1) and fertilizer use (58% for P2).
(d>30mm) (d<30mm)
Processin , : : : .
Freshand frozfn £ IpRssEEs DI R TER Specific processes fo frozen chestnu < Frozen chestnut presented higher environmental impacts than fresh (from| -

production production

an industrial unitin

24% for TA to 36% in CC), due to higher losses of frozen chestnut at the| :
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Portigal Packaging (PP netbags) Packaging (LDPE bags) processing stage and higher energy requirements for frozen storage at the|
1.15 kg fresh chestnut (kemel and peel) 1kg frozen chestut (kemel) factory, retaitler and household.

e S SN .
| Distribution " ,, ||+ Chestnut distribution to Rome by truck presented the highest life-cycle|:
' National: Lisbon (fuck). ' . 5 - 491900 | . : : . . . . :
vt il Refigerated tansport (045°C) RengE SIS Ale) | impacts in three impact categories (truck had higher impacts than ship, and| :
' (uck) and Bradd (ship). 1! | . .. . . . :
 (peBEel . also the electricity mix in Italy had higher environmental impacts, except for | -
" Regiona ii RDC Storage: alk-in cooler RDC storage: walkin freezer | FWE, in which the highest impacts were calculated for Lisbon, mainly due|:
| distibution () (0 | to electricity consumption in household stage).

' center (RDC) :i |

| and Retaller i: Retailer storage display: ambient T Retailer storage display: low T reach-in i V CO N C |_ U S I O N S
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i I ||+ Resource management practices at the cultivation stage should be

' Household . Storage: chest freezer i improved, e.g. an efficient use of fertilizers and fossil fuels, as this stage

: t Chestnut preparation: boilin { -~ transport, i f TN i : :

| ¥ PR e T - temperature | presented the most significant contributions to the life-cycle impacts
- ! ! of fresh and frozen chestnut.

Functional Unit: 1 kg of\<:: Consumption of 1 kg freshffrozen chestnut kernel

chestnut kernel at consumer i i

(ncluding storage and final “* Frozen chestnut presented higher impacts than fresh,
Kol S mainly due to higher losses at the processing stage

and the additional energy requirements with
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