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Summary

Diet-related diseases are becoming increasingly common and the food that is con-
sumed places a considerable burden on the environment. In view of the need to
assure a sustainable development in society, it is important to support and promote
the consumption of healthy and environmentally friendly foods. The “Menu Sus-
tainability Index” (MSI) is a scientifically based and user friendly tool that has been
developed for use in Swiss commercial catering establishments to evaluate and
optimise the available foods from both a health and environmental perspective. As
in the approach of food reformulation, this is intended to create an environment
for consumers facilitating balanced and environmentally friendly nutrition. The
MSI also enables kitchen managers and catering staff to enhance their knowledge
of healthy and environmentally friendly dietary choices. The MSI tool is currently
available as a prototype, which is being further developed as part of a research
project.
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Introduction

Our eating habits have a direct influ-
ence on our health and, furthermore,
our choice of food has a considerable
impact on the environment. It has
been estimated that 28% of the en-
vironmental burden in Switzerland
is related to food consumption [1].
It is therefore important and mea-
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environmentally friendly nutrition
both to promote health and protect
the environment.

If this is to be achieved, an appro-
priate range of foods and meals
must be available and these must
be properly evaluated and labelled.
Since out-of-house consumption is
increasingly gaining in importance,
raising awareness of sustainable
nutrition in this catering sector can
reach a broad segment of the popu-
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lation and hence is particularly re-
levant. Apart from the health and
ecological aspects of sustainable
nutrition that have already been ad-
dressed, there are also social, econo-
mic and cultural aspects that need to
be considered [2].

At the moment, there are few avail-
able guides in Swiss commercial ca-
tering establishments to help consu-
mers to select sustainable nutrition.
Although some large caterers offer
a range of meals in accordance with
current nutritional recommendations
or environmentally friendly dishes [3],
there is no comprehensive evaluation
or labelling of the dishes. Moreover,
most catering facility managers do
not possess the necessary knowledge
or suitable tools to compile a range
of sustainable dishes or to optimise
their current selection. This paper pre-
sents such a tool, the so-called “Menu
Sustainability Index” (MSI), which is
currently under development at the
Zurich University of Applied Sciences.

Existing instruments and
methods on the “sustain-
able assessment” of foods

There are currently several tools
available to evaluate the environ-
mental (ecological effects of food
cultivation and processing) and/or
health effects (nutritional balance)
of dishes in commercial catering.
However, other aspects of sustain-
ability, such as social aspects (social
solidarity) and cost-effectiveness
(economic criteria) have hardly been
examined, if at all. ® Table 1 lists a
selection of the available tools.



energy, fat (amount & quality), protein, starch (weight & type of starch
component), amount of fruit & vegetables

weight of fruit & vegetables, fat content and quality, amount of whole
grain products & potatoes

standard values for total fat, saturated fatty acids, sugar, salt, total energy

origin (distance & type of transport), seasonality, production method,
degree of processing, climate & resources (CO,, land use, water shortage/

energy, salt and nutritional fibre content, quantity of saturated fat, mate-
rial, CO,, water footprint, land use

12 reference values of the German Nutrition Society (DGE) in communal
catering & content of essential protein, salt, cholesterol & vitamin B, eco-
logical scarcity method (UBP)

15 or 8 nutrients [precise description: section “Menu Sustainability Index
(MSI)”], ecological scarcity method (UBP)

Bewusst health
Geniellen
(“Conscious
Enjoyment”)
Healthy Meal  health
Index
WHO/Euro- health”
pean Pledge
Eaternity App  environment CO, footprint
BEELONG environment
pollution)

Nutritional health & environ-
Footprint ment
SusDISH health, environ-

ment (& eco-

nomy)
Menu Sus- health & environ-
tainability ment
Index (MSI)

Copyright!
Reproduction and dissemination - also partial - applicable to all media only with
written permission of Umschau Zeitschriftenverlag GmbH, Wiesbaden.

ZFV-Unternehmungen (“ZFV
Companies”) [4]

Department of Nutrition, Na-
tional Food Institute, Techni-
cal University of Denmark [5]

WHO Europe [6]

Eaternity [7]

Ecole hételiere de Lausanne

(81

Wuppertal Institute for
Climate, Environment and
Energy GmbH [9]

Martin Luther University
Halle-Wittenberg [10]

Zurich University of Applied
Sciences (ZHAW) [11]

Tab. 1: Selection of existing tools to evaluate meals in commercial catering with respect to health and the environment
*Purpose: specifically for children’s meals for marketing constraints
UBP = eco points (EP); WHO = World Health Organisation

To assess the environmental impacts
associated with meeting the need
for nutrition there are many meth-
ods available, but these methods
have often been designed to address
a variety of problems with different
research objectives [12, 13]. The Eu-
ropean Commission indicates that
the Life Cycle Assessment Method
is the most appropriate approach to
evaluate the environmental effects of
products [14]. In a Life Cycle Assess-
ment, the consumption of resources
and the generation of emissions are
systematically quantified (life cycle
inventory modelling) and the poten-
tial environmental consequences are
then modelled (impact assessment)
[15]. Impact assessment methods
that have already been used in gas-
tronomy to evaluate the ecological
sustainability of meals include CO,!,
ecological®*, water’ and material
footprints*. Further methods include
the land use method’ and the eco-
logical scarcity method (eTable 1).
The ecological scarcity method is a
fully aggregating method. Of the

methods listed, this provides the
most comprehensive impact assess-
ment since it considers numerous
resources (e.g. use of energy, land
and water resources), pollution ca-
tegories (e.g. greenhouse gases, car-
cinogenic pollutants, heavy metals,
herbicides, radioactive emissions)
and categories of waste. The evalua-
tion of the environmental impacts
of products is then based on ecolo-
gical factors, which reflect both the
current emission situation and the
political emission goals within Swit-
zerland [21]. The result is expressed
in so-called eco-points (EP = UBP).

There are also various approaches
to evaluate the “health value” of
foods and meals. One of these is the
so-called nutrient profiling. Accor-
ding to the World Health Organisa-
tion (WHO) [22], this is a scientific
method to evaluate the nutritional
quality of foods and beverages.
The principle of nutrient profiling
is based on the assumption that
some foods make a greater con-
tribution to healthy nutrition than

others. Nutrient profiles are seen as
effective tools to interpret the com-
plex nutritional understanding of a
whole diet to the level of individual
foods [23]. The demands made on
these profiles, however, are very
diverse and have triggered a great
deal of political and scientific debate
[24]. For this reason, there are nu-
merous nutrient profiles that are
compiled in different ways. In the
context of the MSI, future valida-
tion will establish if the principle of
nutrient profiling can be transferred
to complete menus and hence to

! Cumulative greenhouse gas emissions over
the life cycle of a product, expressed in kg
CO, equivalents [16].

2 Area needed for the resources to produce the
product (including area to absorb CO, emis-
sions) [17].

3 Fresh water volume needed for the produc-
tion of a food, including the supply chain
[18].

4 Total mass of all biotic and abiotic (raw) ma-
terials needed for the preparation of foods
[19].

° Total area needed for the preparation of foods
[201.

Ernaehrungs Umschau international | 10/2016 199



Science & Research | Original Contribution

assessment of the menu’s health
value (see the next section).

The Menu Sustainability
Index (MSI)

The Zurich University of Applied
Sciences (ZHAW) has developed the
Menu Sustainability Index (MSI).
This is a tool for the assessment
and optimisation of meals in com-
mercial catering with respect to the
sustainability dimensions environ-
ment and health (from a nutritional
standpoint). Social and economic
aspects have not yet been considered
but will be integrated during sub-
sequent development. Based on the
approach of food reformulation [25,
26], this is intended to provide a tool
for kitchen managers that permits
a “reformulation” of menus and
simplify it for consumers to select
healthy
friendly meals in commercial ca-

and environmentally
tering. It was developed as part of
various university student projects
and is currently available as a proto-
type [27-29]. The MSI does not take
beverages into account.

The MSI differs from the two models
(Nutritional Footprint und SusDISH)
that also incorporate health and en-
vironmental aspects (¢ Table 1) in
the following respect: Whereas the
Nutritional Footprint model from
the Wuppertal Institute combines
the two dimensions of environment
and health in a single index (value),
the MSI evaluates and presents these
two aspects separately. In this way,
it is possible to distinguish between
dishes that are environmentally
friendly but nutritionally unbalan-
ced and those that are environmen-
tally unfriendly but nutritionally
balanced. This permits consumers to
reach a decision based on personal
preference. It is also easier for cate-
ring staff to use this tool as it con-
siders the two dimensions separa-
tely. Furthermore, the MSI employs
the more comprehensive ecological

scarcity method to evaluate en-
vironmental stress and the evalua-
tion of the nutritional quality also
includes more nutrients than in the
Nutritional Footprint leading to
greater differentiation in the results.
The SusDISH concept was developed
as an advisory tool and is a service
offered to catering units to optimise
the dishes they provide with res-
pect to the environment, health and
cost-effectiveness. In contrast the
MSI and corresponding tool are in-
tended to be freely available to Swiss
commercial caterers. The intention
is that kitchen managers should in-
dependently be able to determine the
MSI for their dishes and then imple-
ment improvements. This will en-
hance the knowledge of the kitchen
staff and thus guarantee long-term
improvements in the sustainability
of the meals provided. Although the
method developed is scientifically
based, the focus of the MSI tool is
on user-friendliness.

Evaluation of the nutritional
balance of dishes in the MSI

Two models with different appro-
aches were developed at the ZHAW
to evaluate the nutritional balance
of dishes. Whereas the basis for
calculation in the model of Nu-
tritional Stress Points (NSP) is the
ecological scarcity method the
Nutritional Balance Points model
(NBP) is based on the nutrient pro-
filing model of the Food Standard
Agency (FSA) [30]. The two mo-
dels (as prototypes) are compared
in ¢ Table 2.

In deviation from the D-A-CH
reference values, the Swiss Nu-
tritional Commission gives the
recommended percentage of total
fat in energy supply to adults as
20-40% [36]. The NBP model,
therefore, gives the maximal accept-
able level of total fat according to
the reference value of 40%. The re-
commended portion of added su-
gars, 10% of energy content (En%)
[38], transferred to a midday meal
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(18g sugar) was considered to be
too high. The reason for this as-
sumption is that sugar is mainly
consumed at breakfast and in
snacks between meals. In the NBP
model, it is assumed that a midday
meal without dessert does not con-
tain any major sources of sugar,
apart from the naturally-occur-
ring sugar contained in the vege-
table side dish (mean 8 g/menu).
The nutrition facts used to calcu-
late NSP/NBP values have been
taken from the German Food Da-
tabase (Bundeslebensmittelschliissel,
BLS 3.02).

Both models have advantages
and disadvantages. With the NSP
model, different nutrients can
be directly adjusted with speci-
fied weighting factors, whereas
only indirect weighting is pos-
sible in the NBP model. The latter
is based on the different numbers
of points awarded for qualifying
or disqualifying nutrients. Howe-
ver, weighting in the NSP model is
only possible if consumption data
is known, and this is only due to
be published in Switzerland at the
end of 2016 [39]. For this reason,
the weighting factor in the cur-
rent NSP model is 1.0 for all nu-
trients. One important advantage
of the NBP model is that the deter-
mined score, which always varies
from -40 to 20, allows dishes to
be assessed independently of the
provider or a defined “core menu”
(which is the case in the current
NSP model). Both approaches are
innovative and new, but are based
on know-how from established
methods.

Evaluation of the ecological
burden of dishes in the MSI

To assess the ecological sustain-
ability of dishes, the Life Cycle
Assessment Method was used for
the MSI, in combination with the
method of ecological scarcity esta-
blished in Switzerland expressed as
eco points (UBP) (see [21] for a de-



Selection
criteria for
nutrients

Integrated
nutrients

Reference
values*

References
for reference
values

Basis for
calculations

Results

a) Scientifically proven correlation between the supply of the
nutrient and the risk of nutritional diseases

b) Nutrient is needed to maintain physical functions

©) Supply of nutrients in the Swiss population is not in accor-
dance with the recommendations

Energy, fat (SFA, MUFA, PUFA), carbohydrates, proteins, dietary
fibre, sodium, calcium, magnesium, iron, folic acid, vitamin B,
weight of fruit/vegetables

energy <717 kcal
carbohydrates > 50 En%
proteins <20 En%
fat <30En%
SFA <10 En%
MUFA 10-15 En%
PUFA 7-10 En%
dietary fibres >10g
sodium <984 mg
calcium 2333 mg
magnesium 2117 mg
iron >5mg
folic acid 2133 ug
vitamin B,, >1ug
fruit/vegetables >120¢g

weight

For all the listed reference values, a deviation of +/- 10% is
tolerated in the model (= recommended interval).

[32-35]

The evaluation of the individual nutrients is based on a two-step

calculation model:

1. Stress (n;): percentage deviation of the menu nutritional value
from the reference value — the greater the deviation, the hig-
her the stress number

2. Weighting (W;): Deviation of the actual consumption in the
Swiss population from the corresponding nutritional re-
commendations — the greater the deviation, the greater the
weighting factor

2 :‘n_ ;7 it W,
NSP1.0 =——F——
n = |[N=K
! K; if N; is not within the recommended interval,
otherwise 0

m: number of nutrients
Ni: energy/nutrient value of a menu
Ki: critical reference value +/- 10% tolerance

Values of 2 0

The higher the value, the more “stressful” is the menu (greater
deviations from the recommendations).
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a) Scientifically proven correlation between the supply of
the nutrient and the risk of nutritional diseases

b) The goals of the Sixth Swiss Nutritional Report (SEB) have
been achieved by increasing or decreasing the supply of

the nutrient (overweight reduced, sugar supply reduced,
supply of fruit and vegetables increased) [31]
©) Supply of nutrients in the Swiss population is not in

accordance with the recommendations

Qualifying Nutrients
UFA
dietary fibre
proteins
fruit/vegetables weight
energy
proteins
fat

UFA
dietary fibres
salt
free sugar (intrinsic)

fruit/vegetables weight

[32, 33, 36, 37]

Disqualifying Nutrients
energy

fat

sugar

salt

700 kcal

15-20 En%

40 En%

75 % of total fat
109

49

8g

1209

The individual nutrients are evaluated with a point sys-
tem (based on the FSA model [30]). The maximal point
number for qualifying nutrients is 5 and for disqualifying
nutrients 10. A point number of 5 always means that the
recommendations for a midday meal (with a portion of
520 g) are reached for the individual nutrient.

NBP 2.0 = X Points qualifying nutrients - 3. Points disqualifying nutrients

Values from -40 to +20

The greater the score, the more balanced is the menu.
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Interpretation of
results

For an optimally composed dish, in accordance with the recommenda-
tions, the NSP value is 0.

The upper limit is determined with a selected “core menu”. The interval
between the lower limit (NSP = 0) and the specified upper limit (NSP =
0.3293) is split by a p-quantile determination into 6 sections with cor-
responding colour category [from dark red (“stressful”, unbalanced) to

dark green (“non-stressful”, balanced)]:

dark green: <0.0823

light green: 0.0824-0.1234

yellow: 0.1235-0.1645

orange: 0,1656-0,2057

red: 0,2058-0,246

dark red: > 0,247

2 (o750 < o750 < Jos62s < Jo.s00 < qoszs < o250
. I
NSP =0,3293 NSP =0
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If all nutrients are within the recommenda-
tions, the score is > 0.

Splitinto four ranges:

balanced: >0to 20
rather balanced: <0to—4
rather unbalanced: <—4to-8
unbalanced: < -8 to —40

Tab. 2: Comparison of the two models developed to evaluate the nutritional balance of dishes
* Reference values are with reference to the recommendation for a midday meal (by thirds, as used by the German Nutritional Society
[DGE]). Target group: adults of normal weight aged between 19 and 65 years, with a PAL of 1.4
** The “core menu” was selected from more than 800 dishes from a large Swiss caterer, in such a way that the nutrient composition
of the menu corresponds as little as possible with the reference values. An NSP value of 0.3293 was calculated for this menu.
En% = energy percent; MUFA = mono-unsaturated fatty acids; NBP = Nutritional Balance Points; NSP = Nutritional Stress Points;
PAL = physical activity level; PUFA = polyunsaturated fatty acids; q = quantile; SFA = saturated fatty acids; UFA = unsaturated fatty acids

tailed description of the method).
The principle reasons for the selec-
tion of the method of ecologi-
cal scarcity were that it covers a
broad spectrum of environmental
impacts, that the weighting of the
individual environmental impacts
is based on Swiss environmen-
tal objectives [21] and that data
is available for many different
foods. Even though this method
is sometimes criticised for giving
an evaluation that is politically de-
pendent [40], experts regard it as
a suitable approach, particularly
for addressing nutritional issues
in Switzerland [41].

The UBP data used, together with
the corresponding metadata,
were compiled by the company
ESU-services Ltd. in Zurich in
2011 [42]. Some common com-
ponents of recipes — such as salt,
rice and drinking water — cannot
be assigned any UBP values from
the data from ESU-services Ltd.
For these foods, UBP data were
taken from the ecoinvent v2.2 da-
tabase [43]. If there were no UBP

values of any sort for a product,
mean values were taken for simi-
lar products (e.g. the UBP value
for vegetables in general was taken
for zucchini). In future develop-
ments of the MSI, existing data
will be replaced by up-dated values
as available, although this is not
expected to result in any consider-
able differences.

The UBP values determined do not as
yet provide any information about
the “strength” of the environmental
stress of a menu. For this purpose,
minimal or maximal values must
be defined so that an index is gene-
rated. As already mentioned in the
NSP model (¢ Table 2), this has been
performed on the basis of specified

2 (o.750 < Qo.750 < Qo.625
I
UBP =7275

“core menus” (selected from more
than 800 recipes of a large Swiss
caterer); the very low or very high
UBP values are used to define the
upper and lower limits of the index.
The range between these extremes
is divided into six sections using a
p-quantile calculation, marked in
the colours dark red (high environ-
mental stress) to dark green (low
environmental stress) (¢ Figure 1).

Application of MSI

The Institute of Applied Simula-
tion of the ZHAW has developed a
program based on Access (the MSI
tool) for the automatic calculation

< Jo.500 < Jo.375 < Qo.250
. ]
UBP =1 285

Fig. 1: Division of the defined UBP intervals into 6 sections with the

p-quantile classification

> 5781: dark red section; 5029-5 780: red section;

4 280-5028: orange section; 3 531-4 279: yellow section;
2783-3530: light green section; < 2782: dark green section
q = quantile; UBP = eco points
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or allocation of NSP/NBP and UBP
values, as well as index calculation
and the graphical presentation of
the results. Recipes can be entered
into this tool and menu descrip-
tions can be printed out directly,
including the specific MSI and an
information sheet. The interface
of the database is based on the
existing order and recipe data-
bases of large caterers. It is also
possible to integrate the database
into the programs of commercial
caterers. This means that there is
little additional work for the user
of the MSI. ¢ Figure 2 shows three
print-outs of the MSI. The “health
evaluation” of the spring rolls is
inferior to that of the breaded pork
cutlet or the vegetable lasagne due
to the high fat and low carbohy-
drate content (percentage relative
to the dishes’ energy content). Yet
because of the lack of meat, the
spring rolls and vegetable lasagne
lie in the green (favourable) section
for eco points, while the meat dish
is in the yellow section.

Conclusion and outlook

There are many possible ways
of quantifying environmental
stress as well as the nutritional
quality of dishes. The MSI intro-
duced in this article is a tool that
links both aspects. Moreover, it is
based on scientific principles and is
also user friendly. Because of the
structure of the MSI tool — based
on the order and recipe databases
of large caterers — the MSI can be
determined with little additional
effort and can aid kitchen mana-
gers in compiling environmentally
friendly and healthy menus. The
MSI can increase the knowledge of
the kitchen staff and, in the long
term, serve to optimise the food
available to consumers. The ob-
jective should be to offer as many
dishes with good ratings for both
health and environment as possible
(see the example “vegetable lasagne
with salad side-dish”; ¢ Figure 2)
which consumers enjoy eating.

breaded pork cutlet (Switzerland)
crispy sticks

lemon wedge

peas & carrots

my selection
healthy food

[ 1 »
e environmentally-conscious food @
- —

Chinese spring roll (vegetarian)
sweet chili dip
Asiatic savoy cabbage salad

my selection
healthy food
- .
e environmentally-conscious food @
[ ]

vegetable lasagne (homemade)
menu salad

my selection
healthy food

[ 1 e
@ environmentally-conscious food@
[ e

Fig. 2: MSI print-outs, as generated by the Access tool
Examples: breaded pork cutlet, vegetarian spring roll and vegetable la-
sagne; evaluation of the nutritional balance on the basis of the NSP model
NSP = nutritional stress points; MSI = Menu Sustainability Index
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The MSI is the first instrument in
Switzerland that integrates both
detailed environmental and health
aspects of nutrition and which can
be used to evaluate and distinguish
dishes in commercial catering.

In the course of a research pro-
ject — supported by the Mercator
Switzerland Foundation - both
models to evaluate nutritional ba-
lance (NSP and NBP) are further
developed and validated with the
help of external experts. The focus
is also on the integration of cur-
rent UBP values and the scientifi-
cally based derivation of standard
values to classify eco points as
high or low. Initial studies have
already been performed and there
are various approaches that must
be validated. In addition, the rese-
arch project is evaluating various
methods to present the MSI results
with diverse modes of commu-
nication. A field trial at 2-3 esta-
blishments within a large Swiss
catering firm to check the efficacy
of these measures is planned for
2017.

After the project has been comple-
ted, the MSI will be available to all
commercial caterers. Each user will
have to pay the licence fees for the
UBP values stored in the MSI and
the nutrient databases.

The next step is for the MSI to be
further developed into a compre-
hensive sustainability assessment
tool by the inclusion of the sus-
tainability dimension “social”.

Ernaehrungs Umschau international | 10/2016 203



Copyright!
Renrod

p ion and i ion - also partial - applicable to all media only with
written permission of Umschau Zeitschriftenverlag GmbH, Wiesbaden.

Science & Research | Original Contribution

5. Lassen AD, Biltoft-Jensen A, Hansen GL et I to the fifth assessment report of the inter-

Acknowledgement al. (2009) Development and validation of a governmental panel on climate change.

Wwe .WiSh to than.k Re'?é HAU.CK (scientist at the new simple Healthy Meal Index for canteen Cambridge University Press (2013)

Institute of Applied Simulation, ZHAW) for . o ) .

programming the MS! tool and for implemen- meals. Public Health Nutr 13: 1559-1565  17. Chambers N, Simmons C, Wackernagel M.

ting all concepts for optimisation. WHO Europa. WHO Regional Office for Sharing nature’s interest: ecological foot-

Europe nutrient profile model. Kopenhagen prints as an indicator of sustainability.
(2015) Routledge (2014)
7. Eaternity. URL: www.eaternity.org/appe  18. Mekonnen MM, Hoekstra AY. The green, blue

Dr. Claudia Miiller' * tite-for-change Zugriff 27.05.16 and grey water footprint of crops and de-

MSc. Matfh.ias Stucki? 8. Ecole Hoteliere de Lausanne. beelong: the rived crop products. Value of Water Research

MSc. Patrizia Zehnder' . e .

Dipl. Jona Ebker' ecological food indicator. URL: www.ehl. Report Series No. 47. UNESCO-IHE, Delft/

BSc. Marie Wohlleben' edu/eng/Industry/Food-Indicator  Zugriff Netherlands (2010)

MSc. MPH Beatrice Baumer' 27.05.16 19. Lettenmeier M, Rohn H, Liedtke C et al. Re-

! Zurcher Hochschule fiir Angewandte Wis- 9. Lukas M, Rohn H, Lettenmeier M et al. source productivity in 7 steps. How to de-

an‘nSCh.aften (ZHAW) - (2015) The nutritional footprint - inte- velop eco-innovative products and services

Life Sciences und Facility Management . . . . . .

Institut far Lebensmittel- und Getrinke- grated methodology using environmental and improve their material footprint. Wup-

innovation and health indicators to indicate potential pertal Institute for Climate, Environment

Reidbach, 8820 Wédenswil/Schweiz for absolute reduction of natural resource and Energy (2009)

? E-Mail: claudia.mueller@zhaw.ch use in the field of food and nutrition. J Clean ~ 20. Hischier R, Weidema B, Althaus H-J et
’ ZU.FCher Hochschule fir Angewandte Prod [doi: http://dx.doi.org/10.1016/]. al. Implementation of life cycle impact as-
Wissenschaften (ZHAW) . . i
Life Sciences und Facility Management jelepro.2015.02.070] sessment methods. ecoinvent report No. 3,
Institut fiir Umwelt und Natiirliche 10. Meier T, Gartner C, Christen O. Bilan- v2.2. Swiss Centre for Life Cycle Inventories,

Ressourcen zierungsmethode susDISH - Nachhaltigkeit Diibendorf (2010)

Griiental, 8820 Wadenswil/Schweiz in der Gastronomie ~ Gesundheits- und Um-  21. Frischknecht R, Biisser Knopfel S, Flury K
weltaspekte in der Rezepturplanung gleicher- et al. Okofaktoren Schweiz 2013 gemafs der
mafen berticksichtigen. DLG-Mitteilungen Methode der okologischen Knappheit. Metho-

Conflict of Interest 01/2015, Frankfurt (Main) dische Grundlagen und Anwendung auf

The authors declare no conflict of interest. 11. Ziircher Hochschule fiir Angewandte Wis- die Schweiz. (Umwelt-Wissen Nr. 1330).

senschaften (ZHAW), Fachstelle Nachhal- Bundesamt fiir Umwelt BAFU, Bern (2013)
tigkeit und Energie. Nachhaltigkeit -  22. WHO. Nutrient profiling: report of a tech-

References ausgewahlte Projekte. URL: www.zhaw.ch/ nical meeting London, United Kingdom, 4-6

de/lsfm/institute-zentren/ilgi/nachhalti October 2010. (2011)

1. Jungbluth N, Itten R, Stucki M. Umwelt- gkeit-und-energie/nachhaltigkeit/ Zugriff — 23. Azais-Braesco V, Goffi C, Labouze E (2006)
belastungen des privaten Konsums und 27.05.16 Nutrient profiling: comparison and critical
Reduktionspotenziale. Uster Verlag, Bern — 12. Patyk A, Reinhardt GA. Diingemittel - Ener- analysis of existing systems. Public Health
(2012) gie- und Stoffstrombilanzen. Friedr. Vieweg Nutr 9: 613-622

2. von Koerber K. Nachhaltige Erndhrung & Sohn Verlagsgesellschaft mbH, Braun-  24. Hoffmann S. Angewandtes Gesundheitsmar-
und thre fiinf Dimensionen: Umwelt, Wirt- schweig/Wiesbaden (1997), S. 223 keting. Springer Gabler, Wiesbaden (2012)
schaft, Gesellschaft, Gesundheit und Kultur.  13. Demmeler M. Okologische und Gkonomische ~ 25. BLV. Ubersicht tiber Reformulierungsinitia-
In: Schockemahle J, Stein M (Hg). Nachhal- Effizienzpotenziale einer regionalen Lebens- tiven in Europa — Schlussbericht. (2015)
tige Erndhrung lernen in verschiedenen mittelbereitstellung — Analyse ausgewdahlter ~ 26. WHO Regional Office for Europe. Euro-
Eméhrungssituationen. Handlungsmoglich- Szenarien. Dissertation, Technische Univer- pean Food and Nutrition Action Plan
keiten in padagogischen und sozialpadago- sitdt Miinchen (2008) 2015-2020. WHO (2014). URL: www.
gischen Einrichtungen. Klinkhardt Verlag, ~ 14. European Communities (EC). Integrated euro.who.int/ _data/assets/pdf_
Bad Heilbrunn (2015), S. 16-45 product policy: building on environmental file/0008/253727/64wd14e_FoodNu

3. Eaternity (2014). Essen fiir ein gutes Klima life-cycle thinking. Communication from the tAP_140426.pdf Zugriff 27.05.16
- Nachhaltigkeit auf unseren Tellern. Medi- Commission to the Council and European — 27. Grabherr P. Entwicklung eines konsumenten-
enmitteilung der Eaternity AG 26. Mai Parliament. COM(2003) 302 Final. Brus- freundlichen Instruments um die Nachhal-
2014. URL: www.eaternity.org/assets/ sels, 18.06.2003 tigkeit von Mentis in der Gemeinschaftsgas-
de/2014-05-26%20Pressemitteilung-Eat  15. ISO. Environmental management - life cycle tronomie zu bewerten. Masterarbeit, Ziircher
ernity-Compass.pdf Zugriff 27.05.16 assessment - principles and framework. Hochschule fiir Angewandte Wissenschaften

4. ZFV-Unternchmungen: «Bewusst geniessen!» IS0 14040:2006; second edition 2006-06 (ZHAW) (2012) [unveroffentlicht]

- Eine Offensive der ZFV-Unternehmungen. (2006) 28. Ebker J.  Weiterentwicklung des
URL: http://bewusstgeniessen.zfv.ch  16. IPCC. Climate change 2013: The physical Menii-Nachhaltigkeits-Index: Ein Tool zur

Zugriff 27.05.16

science basis. Contribution of working group

204 Ernaehrungs Umschau international | 10/2016

Beurteilung der Nachhaltigkeit von Meniis



2

3

3

32.

33.

3

3

3

3

o

0.

—_

-~

o

j=N)

~

in der Gemeinschaftsverpflegung. Diplom-
arbeit, Friedrich-Schiller-Universitat Jena
und Ziircher Hochschule fiir Angewandte
Wissenschaften (ZHAW) (2014) [un-
verdffentlicht]

Wohlleben M. Menii-Nachhaltigkeits-Index
(MNI) - Entwicklung eines wissenschaftlich
fundierten, validierten ,Ernahrungs-In-
dex”. Bachelorarbeit, Hochschule Fulda und
Ziircher Hochschule fiir Angewandte Wis-
senschaften (ZHAW) (2016) [unveroffent-
licht]

Department of Health, Obesity Team.
Nutrient Profiling Guidance. (2011) URL:
www.gov.uk/government /uploads/system/
uploads/attachment_data/file/216094/
dh_123492.pdf Zugriff 27.05.16

. Keller U, Battaglia Richi E, Beer M et al.

Sechster Schweizerischer Ernahrungsbericht.
Bundesamt fiir Gesundheit, Bern (2012)
Forschungsgruppe ,Good Practice — Ge-
meinschaftsgastronomie” (Hg). Schweizer
Qualitatsstandards fiir eine gesundheits-
fordernde Gemeinschaftsgastronomie. 1.
Aufl., 2. tiberarb. Fassung, Berner Fachhoch-
schule, Fachbereich Gesundheit, Bern (2015)
Deutsche Gesellschaft fiir Erndhrung,
Osterreichische Gesellschaft fiir Erndhrung,
Schweizerische Gesellschaft fiir Ernahrungs-
forschung, Schweizerische Vereinigung
fiir Erndhrung (Hg). Referenzwerte fiir die
Nahrstoffzufuhr. Neuer Umschau Buchver-
lag, Neustadt an der Weinstrafe (2008), S.
240

. Schweizer Gesellschaft fiir Ernahrung (SGE).

Schweizer Lebensmittelpyramide. Hinter-
grundinformationen. SGE, Bern (2011), S.
1-6

Krebsliga Schweiz, Bundesamt fiir Gesund-
heit. 5-am-Tag. (2010) URL: www.5amtag.
ch Zugriff 27.05.16

. Eidgendssische Erndhrungskommission

(EEK). Fette in der Ernahrung. Aktua-
lisierte Empfehlungen der Eidgendssis-
chen Erndhrungskommission. Supplemen-
tum zum Expertenbericht “Fette in der
Erndhrung” mit den aktualisierten Emp-
fehlungen. Bundesamt fiir Gesundheit (Hg),
(2013)

Bundesamt fiir Gesundheit (BAG). Salz
2013-2016.
pier zur Reduktion des Kochsalzkonsums.
Bern (2013), 10.1.2013. URL: www.bly.
admin.ch/dam/blv/de/dokumente/le
bensmittel-und-ernachrung/ernaehrung/

Strategie Strategiepa-

38.

39.

40.

4

[

42.

43.

salz-strategie-bag-2013-2016-finale.pdf.
download.pdf/salz-strategie-bag-2013-
2016-finale.pdf

WHO. Diet, nutrition and the prevention of
chronic diseases. Report of the joint WHO/
FAO expert consulation. WHO Technical
Report Series, No. 916 (TRS 916) (2003).
URL: www.who.int/dietphysicalactivity/
publications/trs916/download/en/ Zugriff
27.05.16

menuCH. Nationale Ernahrungserhebung
menuCH. URL: http://menuch.ch Zugriff:
27.05.16

Gaillard G. Stellungnahme der Forschungs-
anstalt Agroscope Reckenholz in der Land-
und Ernahrungswirtschaft. Agroscope Reck-
enholz-Tanikon ART, Ziirich (2011), S. 1-3

. BAFU (2011) Faktenblatt - Zur Anwendung

der Methode der dkologischen Knappheit
(UBP-Methode) fiir ékobilanzanalysen (in
der Land- und Ernahrungswirtschaft) (Ver-
gleich Stellungnahme ART vom 14. Juni
2011 zur UBP-Methode). Bundesamt fiir
Umwelt, Bern (2011), S. 1-3

Jungbluth N, Keller R, Konig A et al. Life
cycle inventory database on demand:
EcoSpold LCI database of ESU-services.
ESU-services Ltd., Zirich (2011). URL:
www.esu-services.ch/data/data-on-de
mand/ Zugriff 27.05.16

ecoinvent Centre. ecoinvent data v2.2, ecoin-
vent reports No. 1-25.CD-ROM. Swiss Cen-
tre for Life Cycle Inventories, Duebendorf,
Switzerland (2010)

DOI: 10.4455/eu.2016.042

Copyright!

Reproduction and dissemination — also partial - applicable to all media only with

written permission of Umschau Zeitschriftenverlag GmbH, Wiesbaden.

Ernaehrungs Umschau international | 10/2016 205



