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Environmental impact evaluation of innovation in traditional 
food production lines. Part I: methodological framework

In order to improve the knowledge on environmental 
impacts of current production systems and to find the solu-
tions to reduce the negative impacts effective multi-approach 
environmental assessment methodologies are required. The 
environmental impacts assessed in complex systems, such as 
agriculture and food production, are prone to higher uncer-
tainties. Therefore, field-specific standardization of the as-
sessment procedures based on multiple screening studies are 
required to make the assessment outcome less vulnerable. The 
procedure array pairing for the formation of production step 
emission inventory is an important methodological process in 
environmental impact assessment. Initial production data was 
coupled with specialized databases, models found in scientific 
literature and environmental category characterization guide-
lines in order to construct an environmental impact method-
ological framework specific to four case studies of traditional 
food production.

Key words: food industry / traditional food products / en-
vironmental impact / environmental protection

Ocenjevanje okoljskih vplivov inovacij v proizvodnji tradicio-
nalnih živil. 1. del: metodološko ogrodje

Analiza okoljskih vplivov dejavnosti agroživilskega sek-
torja je večplastno opravilo, ki nas pogosto privede do precej 
negotovih ocen. Oceno vpliva na okolje, v kateri hkrati obrav-
navamo več vidikov obremenjevanja okolja, lahko izboljšamo 
s področno-specifično standardizacijo postopkov presoje, ki 
temelji na podlagi konkretnih primerov iz proizvodnje. Obli-
kovanje nabora postopkov za pripravo emisijske evidence posa-
meznih proizvodnih korakov je pomemben proces ocenjevanja 
vplivov na okolje. V našem delu smo eksperimentalne in proi-
zvodne podatke podprli s specializiranimi zbirkami podatkov, 
modeli iz strokovne literature ter smernicami za karakterizacijo 
okoljskih kategorij. Predstavljen metodološki okvir smo obliko-
vali za oceno okoljskega vpliva štirih primerov iz proizvodnje 
tradicionalnih živil.

Ključne besede: živilska industrija / tradicionalna živila / 
vplivi na okolje / varstvo okolja

1 INTRODUCTION

There are many methods that include elements of 
environmental impact assessment, yet only a few of these 
allow a multi-approach comprehension of the environ-
mental load.

The set of agri-environmental indicators to be 
considered ultimately is proposed with great analogy 
by various governmental and international authorities 
involved in impact assessment. The European Environ-

mental Agency (set of agri-environmental indicators 
under the acronym “IRENA”, EEA, 2006), the American 
Environmental Protection Agency (EPA, 2009), the U.S. 
Department of Agriculture (Agricultural Resources and 
Environmental Indicators, USDA, 2006) and the Or-
ganization for Economic Cooperation and Development 
(Environmental Indicators of Agriculture, OECD, 2001) 
all observe the environmental impact of agriculture from 
the shared viewpoints of soil, air and water quality, cli-
mate change, land consumption, biodiversity, ecosystems 
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and human health. More detailed the focus of EEA’s ag-
riculture eco-efficiency indicators points to indicators 
such as energy use, irrigation, emissions of greenhouse 
gases, acidifying substances and tropospheric ozone pre-
cursors.

At the beginning of the environmental impact as-
sessment, the environmental consultant is faced with a 
set of generic recommendations for the environmental 
assessment framework elaboration. Therefore, the proce-
dure for the environmental impact assessment prior to 
the emission inventory construction can vary even for 
the environmental impact studies of the same specific 
field as it is dependent upon the expert selection.

Due to the controversy of the procedures applied 
prior to the emission inventory phase, the methodologi-
cal frameworks are rarely available or even mentioned 
in the literature. Nevertheless, it is our opinion, that the 
pool of the combined data transformation calculations 
presented beside the environmental impact results of 
the case studies represents a relevant source for the field 
specific standardization of environmental impact assess-
ment procedures.

In this part, we present the methodological frame-
work devised for the environmental impact assessment 
of four case studies (fertility management of Brassica sp., 
dairy cow nutrition, milking frequency and ham cure 
composition).

2 METHODs

2.1 LIFE CyCLE ASSESSMENT

LCA is a process of evaluating the effects that a 
product has on the environment over the entire period 
of its life. It can be used to study the environmental im-
pact of either a product or the function the product is 
designed to perform. LCA is commonly referred to as a 
“cradle-to-grave” analysis (EPLC, 2009). Because of their 
high relevance, good quality and availability of data, the 
environmental indicators derived from LCA are reported 
to be effective (Tomassen and De Boer, 2005).

The LCA method is governed by a group of the 
ISO 14000 environmental management standards (ISO 
14040) and is being both promoted and enforced in the 
European Union (EC-JRC, 2009) and the USA (EPA, 
2008), alike.

The LCA study starts with the identification of ob-
jectives. After the study system has been described the 
life cycle inventory (LCI) is developed as a sum of the 
material and energy flows in and out of the unit process. 
In the life cycle impact assessment phase (LCIA) of LCA 
the product system is examined from an environmental 

perspective. The inventory results are transferred into 
contributions to relevant impact categories, such as de-
pletion of abiotic resources, climate change, acidification, 
etc (ISO 14040).

Acidification (AP) is the air emission of gasses, 
such as SO2, NOx, HCl and NH3. The interaction of these 
gasses and other molecules of the atmosphere results in 
the acidification of ecosystems (Audsley et al., 1997). The 
acidification potential is expressed in equivalents of SO2 
emissions.

Eutrophication (EP) is caused by emission of sub-
strates and gasses (like NOx, NH3, PO4-) to the water 
and air that affect the ecosystem’s growth pattern (De 
Boer, 2003). The eutrophication potential is expressed in 
equivalents of PO4 or NO3 emission.

Global warming (GHG) refers to the atmospheric 
greenhouse gasses emissions, which trap some of the re-
flected outgoing solar energy and retain heat somewhat 
like the casting of the greenhouse. Still, without this very 
effect, the Earth’s temperature would be lower than it 
is and life as we know it would not be possible (IPCC, 
2001). The greenhouse gas emissions are expressed in 
equivalents of CO2 emissions.

Tropospheric ozone precursor potential (TOPP) 
represents near ground ozone formation as instigator of 
summer smog. It is the equivalent of ozone formation 
calculated from ozone precursors (GEMIS, 2009).

Use of resources is nowadays treated from the per-
spective of non-renewable resources. However, efficient 
use of resources such as fuels, water and agricultural land 
remains an important topic in agricultural LCAs (De 
Boer, 2003). The resource consumption is assigned to cu-
mulative energy use (CUE).

An important part of the employed resources is 
the area of land used for the production. This limited 
resource should not be overlooked in the studies of en-
vironmental impact concerning agriculture or forestry 
studies (Mattsson et al., 2000).

2.2 CASE STUDIES

The procedural principles of LCA were successfully 
applied to studies of innovative production steps of sev-
eral traditional food production lines (Table 1). The case 
studies include the aspects of primary production (veg-
etable growing – fertilizer treatment, animal husbandry 
– nutrition and stable practices) and processing of the ag-
ricultural products (dry-cured meat) to traditional food 
products.

The first case study was based on fertilizer treat-
ment field experiments conducted by the Institute for 
Food and Agricultural Research and Technology (IRTA). 
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The several field experiments involved the cultivation of 
different Brassica varieties (Trevi, Meridien, Favola), two 
fertilization treatments (organic fertilizer – manure – O; 
mineral fertilizer – M) were tested (Alomar et al., 2007; 
Doltra et al., 2008; Muñoz, 2009).

The second case study was based on nutritional re-
search carried out by the French National Institute for 
Agricultural Research (INRA). The experiments were fo-
cused on the effects of dairy diet supplementation with 
vegetable oil on the nutritional quality of dairy fat. The 

ration fed to cows (Ho-Holstein, Mo-Montbèliarde) was 
based on different amounts of hay, maize silage, cereal 
mix, soybean meal and extruded linseeds with and with-
out vitamin E (C-control/traditional, ELS-with extruded 
linseeds, ELSvE-with extruded linseeds and vitamin E) 
(Ferlay et al., 2007; Martin et al., 2008).

The third case study was based on a set of milking 
frequency observations carried out by INRA, likewise. 
The experiment consisted of three groups (TDM – cows 
milked twice daily/traditional, ODM – cows milked once 

Process Case study Region
Agricultural & production practices
traditional alternative

Fertility  
management

Vegetable cultivation; 
Brassica sp.

Spain mineral fertilizer  
treatment

organic fertilizer 
treatment

Feed ration  
composition

Vegetable oil supplementation;  
extruded linseed.

France traditional  
ration

addition of 
extruded linseed

Milking  
frequency

Comparison of 
once and twice daily milking.

France twice daily  
milking

once daily  
milking

Curing mix  
manipulation

Reduction of sodium chloride /  
substitution with potassium lactate.

Spain high NaCl content  
in cured ham

reduction of  
Na+ level

Table 1: Case studies considered in the framework of environmental impact assessment of traditional foods
Preglednica 1: Študije, vključene v ogrodje ocenjevanja vplivov na okolje v proizvodnji tradicionalnih živil

Case study Functional unit Main data sources Assigned to location
Vegetable cultivation; 
Brassica sp.

t marketable yield
ha of land used

Alomar et al., 2007
Doltra et al., 2008
Muñoz, 2007 & 2009
MITERRA-EUROPE, 2007 
AEMET, 2009 
EUSOILS, 2009

Lleida & Tarragona, 
(Cataluña, Spain)

Vegetable oil supplementation; 
extruded linseed.

t ECMa

ha of land used
Ferlay et al., 2007
Martin et al., 2008
Martin, 2009
NRC, 2001 
MITERRA-EUROPE, 2007 
GEMIS 4.5, 2009

Marcenat 
(Chantal, France)

Comparison of once and twice 
daily milking.

t ECMa

ha of land used
Martin et al., 2007
Pomiès, 2009
NRC, 2001 
MITERRA-EUROPE, 2007 
GEMIS 4.5, 2009

Monts-Dore 
(Auvergne, France)

Reduction of sodium chloride /  
substitution with potassium lactate.

t green ham
t cured ham

Fulladosa et al., 2007
Gou et al., 2007
Serra et al., 2007
Arnau, 2007 
Garcia, 2009
Fulladosa et al.,2009
GEMIS 4.5, 2009

Spain

Table 2: Functional units and data characteristics
Preglednica 2: Funkcionalne enote in glavni viri podatkov

a = energy corrected milk (Sjaunja et al., 1991)
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daily, ODMc – cows milked once daily, with calves). 
The cows were fed ad libitum with a pre-mixed ration of 
grass, maize silage, hay, straw and concentrates (Martin 
et al., 2007; Pomiès, 2009).

The last case study was based on experiments aimed 
to reduce the concentration of sodium chloride in dry 
cured ham, performed by IRTA. Potassium lactate was 
used as a substitute to Sodium chloride in ham cure (S 
– traditional NaCl, SR – reduction of NaCl, SRL – NaCl 
substitution with K-lactate) were tested in the experi-
ment for their effect on weight loss and sensory charac-
teristic (Arnau, 2007; Fulladosa, 2007; Gou, 2007; Serra, 
2007).

3 METHODOLOGICAL FRAMEWORK

A well defined scope of the environmental impact 
assessment is essential. A highly specific LCA, for exam-
ple, can be employed to discover the points in the pro-
duction where the potential for environmental burden-
ing is the highest. On the other hand, conceptual LCA 
can be set on evaluating the potentials of known environ-
mental impact production hot spots (EEA, 1997).

The evident scope of these case studies was to re-
view and assess the environmental impacts of identi-
fied production steps. yet, the underlining goal was the 
overview of the suitability and development status of the 
LCA method, the available publicly available tools and 
data relevant to the agriculture and food production in 
the EU.

The main function of the selected processes is the 
production of food. Therefore, the final representation 

Process Category Emissions Transformation to emissions Category characterization
Vegetable oil  
supplements s

&

Milking  
frequency s

GHG CH4 enteric fermentation – energy intake; NRC, 2001 IPCC, 2006
CH4 from manure – VS excretion; Fox, 2004
N2O from manure – N excretion; NRC, 2001

AP NH3 to air – urinary N; Bannink, 1999 EMEP / CORIANIR, 2006
EP N leaching

N & P runoff
MITERRA-EUROPE, 2007 c Lindfors et al., 1995

Wenzel, et al. 1998
from feed production GEMIS 4.4 & 4.5 & Schmidt et al., 2004

Curing mixture 
manipulation g

from Ca production GEMIS 4.4 & 4.5
from K production
from lactic acid production Vink et al., 2007

Vink et al., 2003
Lindfors et al., 1995
Wenzel et al., 1998
IPCC, 2006 
Brentrup et al., 2004a & b

from NaCl production Gonzalez & Overcash, 2000

Fertility 
management s

GHG direct N2O 
from manure

– N applied;
EMEP/CORIANIR, 2007

IPCC, 2006

indirect N2O 
from manure
direct N2O 
from mineral

– soil organic carbon 
   and sand content;
EMEP/CORIANIR, 2007

AP NH3 to air EMEP/CORIANIR, 2007 Wenzel et al., 1998
EP NH3 air-water Brentrup, 2004a & b

NO3 leaching – N balance; Brentrp et al., 2000 Lindfors et al., 1995
Wenzel, et al. 1998N & P runoff Smith et al., 2001a & 2001b

from fertilizer production GEMIS 4.4 & 4.5

Table 3: Framework of environmental impact assessment for studied process innovations: GHG, AP and EP categories
Preglednica 3: Konceptualni pregled postopka ocenjevanja okoljskih vplivov, okoljske kategorije: toplogredni plini, potencial za zakisa-
nje in potencial za evtrofikacijo

c = method in development; s = site specific; g = general
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the environmental impacts assessed was expressed per 
tone of food product and per hectare of agricultural land 
used for the production (Table 2).

The hot points previously identified were taken as a 
backbone (objectives identification & LCI construction) 
for the LCA assessment boundaries (Osojnik Črnivec & 
Marinšek-Logar, in press).

3.1 INVENTORy AND CATEGORy CHARACTER-
IzATION

The experimental data obtained at INRA and IRTA 
(TRUEFOOD, 2009) was supported with the expert data-
bases on e.g. fodder composition, nutrition data, weather 
data, soil characteristics and similar (Table 2). To obtain 
an emission inventory, initial parameters were coupled 
with models found in scientific literature. The characteri-
zation to categories was performed in accordance with 
available environmental impact assessment guidelines 
(Table 3).

Emissions to air (greenhouse & acidification induc-
ing substances) were assessed with the aid of EMEP/
CORINAIR Emission Inventory Guidebook (2007) and 
the IPCC Guidelines for National Greenhouse Gas In-
ventories (2006).

The preliminary results from a model-in-develop-
ment, MITERRA-EUROPE, funded under the European 
Commission, Directorate-General Environment (service 
contract “Integrated measures in agriculture to reduce 
ammonia emissions”) were used for the localization of 
emission eutrophication potential in the regions of the 
experiments.

For the vegetable cultivation case study, the amounts 
of nutrients in fertilizers and cauliflower marketable yield 
were taken as the backbone of the environmental impact 
assessment. Nutrient losses were estimated for NO3 – 
leaching (with the aid of N field balance, Brentrup et al., 
2000, 2004a & 2004b) and for N and P runoff (Smith et 
al., 2001a & 2001b).

The NO3 leaching model required the input of cli-
matic parameters (precipitation), which were obtained 
for the Cataluña region from the Spanish meteorological 
agency (AEMET, 2009).

The production of manure is a part of the environ-
mental impact balance of the animal production system 
and it should be assigned to the animal product produced 
(milk, meat …), therefore, the environmental impact of 
manure production in this case is null.

The production of mineral fertilizers was estimated 
with the aid of GEMIS 4.5 (2009).

In the case studies of vegetable oil supplementation 
and milking frequency, the nutritional data was taken as 

the basis for environmental impact assessment. In the 
first stage, the cows’ nutritional requirements and the 
amounts of feed components (indigestible dry matter, 
crude protein & nitrogen, phosphorus, potassium, so-
dium … intake) were estimated (NRC, 2001).

The intake parameters were coupled with existent 
nutrition-based models (NRC, 2001; Fox, 2004) to assess 
the levels of excreted nutrients.

The environmental impact of feed production was 
modelled separately with the GEMIS 4.5 database and 
tool (2009). For soy meal feed component, production in 
the Americas and transport to EU was assumed.

Bran wheat (a component of the linseed mixture) is 
as by-product of the milling process. As it is in excess in 
the market it serves as a component in animal feed. It has 
been assumed (LCA Food Database, 2007) that one kg 
bran displaces one kg of barley.

Straw is a by-product of crop production and is the 
source of dietary fibre. It has been assumed that 1kg of 
straw displaces its nutritional equivalent of roughage (ap-
prox. 0.9 kg hay).

The production efficiency of dairy cows accounts for 
milk yield and milk composition. For the standardiza-
tion purposes, fat corrected milk (Gaines, 1927) – FCM 
(milk yield usually adjusted to 4 or 3.5% fat) and energy 
corrected milk (Sjaunja et al., 1991) – ECM (milk yield 
adjusted to 3.14 MJ/kg; 38.3 MJ fat / kg, 24.2 protein / 
kg, 4.61% lactose & 0.2% citric acid) are commonly used. 
For the final expression of the environmental impact, 
energy corrected milk was calculated with the equation 
proposed by Sjaunja et al. (1991). Hence the composi-
tion of the milk in the experiment differed significantly 
amongst the tested groups; ECM enabled a more relevant 
comparison of the environmental impacts than the com-
parison of mere milk yields.

Additionally to the milking frequency experimen-
tal groups TDM, ODM and ODM-c, a ‘calf-allocation’ 
group, ODMc-a, was created for the calculation and 
evaluation purposes. In the case of the group ODMc, the 
full environmental impact cannot be assigned merely to 
milk produced, as beef meat is the outcome of the calves’ 
production. Therefore in the group ODMc-a, the nutri-
tional requirement of the diary cows in the ODMc group 
were subtracted the requirements for milk consumed by 
calves.

In the potassium lactate production, the production 
lines of potassium, calcium sulphate and lactic acid are 
involved (Fig. 1). Lactic acid is produced from sugars by 
fermentation. Agents, such as calcium sulphate are used, 
to neutralize the fermentation broth and fixate the prod-
uct (calcium lactate is formed). For K-lactate production, 
the calcium ions are replaced via ion exchange with po-
tassium (PURAC, 2009).
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GEMIS 4.5 data was used to calculate the environ-
mental impact of calcium sulphate (gyps) and potassium 
production. As plaster is an input as well as an output of 
the production (it is recovered in the process), the en-
vironmental impact from gyps production was omitted.

The production of lactic acid was extrapolated from 
data reported by Vink et al. (2003) and Vink et al. (2007).

The emission inventory of González & Overcash 
(2000), based on energy sub-modules was used to gain 
insight into the environmental impact of salt production.

Emissions to air (greenhouse & acidification induc-
ing substances) were assessed with the aid integrated 
procedures of the GEMIS 4.5 tool and additional char-
acterization factors for greenhouse gas emissions (IPCC, 
2007), acidification potential (Wenzel et al., 1998,), eu-
trophication (Lindfors et al., 1995, Wenzel et al., 1998, 
Brentrup et al., 2004) and photochemical ozone creation 
potential (EEA, 2000).

4 CONCLUsIONs

The LCA application in the agricultural sector is rap-
idly accelerated by the need to assess the environmental 
impact growing of currently controversial energy-crops 
(zah et al., 2007) and a need to relevantly define the term 
“renewable energy”.

The primary production originating from agricul-
ture is commonly recognized as the largest contributor 
to the environmental impact of food production (Berlin, 
2002; Foster et al., 2006, Williams et al., 2006). As the 
environmental impacts assessed in complex systems are 
prone to higher uncertainties field – standardization of 
the assessment procedures based on multiple screening 

studies is required to make the assessment outcome less 
venerable.

The individual array of procedures paired for each 
environmental impact of the observed production steps 
is an important result. The study – specific environmen-
tal assessment protocols, applied models and databases 
are suitable for latter preparation of guidelines for envi-
ronmental impact assessment in specific fields of agricul-
ture and food production.

For a relevant environmental impact several con-
ditions have to be fulfilled. Firstly, the production data 
of appropriate detail have to be available. Secondly, the 
direct emission measurements or alternatively the meth-
odology for conversion of the existent production data to 
the emissions inventory should be available, as it is not 
the goal of the environmental consultants to develop new 
assessment models.

During the environmental impact assessment of 
selected innovations, we encountered several appropri-
ate and well validated models for the evaluation of nu-
trition-related environmental impact (e.g. NRC, 2001; 
Fox, 2004). The transfer of nutrients in the environment 
is sufficiently covered (e.g. EUROHARP, 2004), and the 
procedures, methods and models in the field of food pro-
duction are less widespread (e.g. Foster et al., 2006; Roy 
et al., 2009).

As global warming is an important topic, the meth-
odology for the assessment of GHG emissions is well 
established. The Intergovernmental Panel on Climate 
Change (IPCC, 2007) and the European Environmental 
Agency (EMEP/CORIANIR, 2006) both provide guide-
lines and workbooks for the assessment of GHG emis-
sions applicable to the field of agriculture and food pro-
duction, as well.

The assessment of the acidification and eutrophi-

 

Basic 
sugars Fermentation 

Lactic 
acid Neutralization Calcium 

sulfate 

Calcium 
lactate Ion exchange Potassium 

ion source 

Potassium 
lactate 

Mining 

Mining 

Figure 1: Production of potassium lactate
Slika 1: Proizvodnja kalijevega laktata
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cation potential is not yet a unified task. The acidifica-
tion and eutrophication – related emissions in the dealt 
cases are specific to the production location. However, 
general data are available (EUSOILS, 2009), the MITER-
RA-EUROPE approach is inclining to the local approach 
(NUTS-2 resolution) and the composition of EU agricul-
tural soils is to be mapped out (EuroGeoSurvey, 2009). 
The data on land use and energy consumption is not eas-
ily available, yet it can be assessed with a relative low-ef-
fort when sufficient production data is at hand. The data 
on photochemical ozone creation potential is commonly 
scarce in the public domain and should be expected to 
become more accessable with further development of the 
global warming assessment methodology.

It is necessary to widen the life cycle inventories to 
the national detail. Commercial databases dispose with a 
wide array environmental data for specific processes or 
products, but (at least for those connected with agricul-
ture) their national / spatial / local relevance is question-
able.

It will become necessary to assess a wider array of 
environmental categories for agricultural activities. Hu-
man and ecosystem toxicity, biodiversity depletion and 
water consumption are relevant environmental issues re-
quiring relevant and publicly available indicators.

The example of the systematic guidelines on 
GHG emission assessment and/or reporting (EMEP/
CORINAIR, 2006; IPCC, 2007) should be taken forward 
to the construction of national environmental impact in-
ventory guidelines. As different levels of detail are neces-
sary for different assessment types, the procedures should 
be flexible and allow some different degrees of focus.

The first step towards the conceptual national 
guideline framework is the summarization of case-spe-
cific studies and existent guidelines. Amongst others, the 
guidelines on LCA tailored to production of crops (Bren-
trup et al., 2004a & 2004b), soy meal (Lehuger, 2009) and 
farming (Thomassen et al., 2009) were taken into con-
sideration whilst performing this environmental impact 
assessment.

The increasing availability of the tools (such as 
GEMIS, or the recently developed versatile application, 
openLCA)and databases (like the European based ELCD, 
or the NREL LCi database from the US) in the public do-
main, further support the development of the national 
and EU guideline formation (e.g. International Reference 
Lyfe Cycle Data System – ILCD, in development).

5 POVZETEK

V celokupni oceni vpliva proizvodnje živil na okolje 
nosijo postopki kmetijske pridelave večji delež od vseh 

ostalih postopkov procesiranja, razvoza in prodaje (Ber-
lin, 2002; Foster et al., 2006, Williams et al., 2006).

zaradi raznolikih in pogosto nejasnih postopkov 
ocenjevanja okoljskih vplivov nas lahko okoljsko vre-
dnotenje kompleksnih proizvodnih sistemov privede do 
ocen z visoko negotovostjo. Vendarle pa so tudi takšne 
začetne študije lahko v pomoč pri potrebni standardi-
zaciji področno-specifičnih postopkov presoje vpliva na 
okolje.

S tem namenom je prvi del našega prispevka na-
menjen predstavitvi metodološkega ogrodja, ki smo ga 
uporabili za ocenjevanje okoljskega vpliva, temelječega 
na metodi ocenjevanja življenjskega cikla. Na podlagi 
predstavljenega nabora postopkov smo ocenili spremem-
bo okoljskih vplivov pri uvajanju inovacij v proizvodnje 
linije na štirih primerih (raba gnojil v pridelavi cvetače, 
sestava obroka krav molznic, pogostnost molže in spre-
minjanje sestave zorilne mešanice v proizvodnji pršuta).

Eksperimentalne podatke smo pridobili iz inšti-
tutov INRA in IRTA. Prejete podatke smo podkrepili s 
podatki iz specializiranih baz podatkov (npr. sestava kr-
mil, vremenski podatki, sestava in značilnosti tal itd.). 
Proizvodne podatke smo pretvorili v emisije s pomočjo 
ustreznih modelov iz znanstvene literature. Iz popisa 
emisij smo izračunali doprinos k posameznim kategori-
jam okoljskih vplivov v skladu z razpoložljivimi smerni-
cami za presojo vplivov na okolje. 

Emisije v zrak (toplogredni plini in prekurzorji ki-
slega dežja) smo ocenili s pomočjo vodnika EMEP/CO-
RINAIR (2007) in smernicami IPCC (2006). za geograf-
sko umestitev ocene evtrofikacijskega potenciala smo 
uporabili uvodne rezultate projekta MITERRA EUROPE 
(2009).

V prvi fazi smo pridobljene nabore postopkov pove-
zali individualno za oceno vpliva posameznega proizvo-
dnega koraka na okolje. Ti študijam-specifični protokoli 
presoje vplivov na okolje in uporabljeni modeli ter baze 
podatkov so primerni tudi za kasnejšo pripravo smernic 
za poročanje vplivov na okolje v obravnavanih področjih 
kmetijske dejavnosti in proizvodnje živil.
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