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Policy Brief 

Benefits of a Modified Traffic  
Light Labelling System for Food Products
 
The prevalence of cardiovascular diseases, type 2 diabetes mel-
litus, and other diet-related chronic diseases is increasing world-
wide due to the global rise in overweight and obesity. Numerous 
ways to communicate nutritional information to consumers can 
be considered to effectively improve eating habits, thereby 
counteracting this development. Traffic light labels have been 
discussed in Germany as a possible tool to communicate easy-
to-understand information about the nutritional value of food 
products. However, the design of traffic light labels discussed 
to-date is aimed only at reducing the intake of fat, saturated 
fatty acids, sugar, and salt. The aspect of consuming adequate 
amounts of vitamins, minerals, and dietary fibre has been ne-
glected so far. Traffic light labelling including information on 
this aspect of a healthy diet would significantly improve the po-
tential for promoting healthier diets.

Christine Burggraf 
Ina Volkhardt 
Toni Meier

Issue No. 28 
October 2016

A healthy diet provides a balanced supply of impor-
tant macronutrients, micronutrients, and other di-
etary components to prevent deficiency diseases. 
It simultaneously reduces the risk of diet-related 
chronic diseases caused by an oversupply of certain 
critical nutrients. In the medium and long term, con-
suming too much salt, refined carbohydrates, and 
fats – especially saturated fatty acids – increases 
the risk of overweight, obesity, and diet-related 
chronic diseases, such as cardiovascular diseases, 
diabetes mellitus type 2, and certain cancer diseases. 
In this context, the World Health Organization (WHO 
2015a) warns of a global overweight and obesity cri-
sis. In Germany, 52% of the adult population is cur-
rently considered overweight. Furthermore, in 2008, 
direct healthcare costs resulting from the exces-
sive consumption of sugar, salt, and saturated fatty 
acids totalled EUR 16.8 billion in Germany (i.e. EUR 
205 per person) (DESTATIS 2013; Meier et al. 2015). 
A voluntary traffic light label conceived and imple-
mented by the British Department of Health (2013) 
is a possible tool to make the content of total fat, 
saturated fatty acids, sugar, and salt in foods read-
ily comprehensible using the green, yellow, and red 
traffic light colours. A green traffic light indicates 
a correspondingly low fat, sugar, or salt content per 
100 g of the food product (or per 100 ml in case of 
liquids), whereas a red traffic light signals a corre-
spondingly high content of fat, sugar, or salt and is 
also intended to encourage reduced consumption 
of the food product labelled this way. The goal of 

traffic light labels is to offer orientation for con-
sumers regarding the fat, sugar, and salt contents 
of a food product, encouraging consumers not to 
exceed the upper reference intake values for their 
average daily intake of these dietary components.

While consumers generally want easy-to-under-
stand nutritional information on food packaging, 
such as traffic light labels, scientific studies on the 
effectiveness of the current British traffic light la-
belling show inconsistent results (see, e.g., Temple 
and Faser 2014; Emrich et al. 2017). One possible 
reason for this is that the nutritional information 
of current traffic light labels does not adequately 
represent the complex nutritional quality of food 
products. The traffic light labelling discussed so far 
is only aimed at reducing the intake of components 
considered risky (e.g., disqualifying nutrients such 
as fats, saturated fatty acids, sugar, and salt), since 
they increase the risk of diet-related chronic dis-
eases if consumed in excess. However, the aspect of 
an adequate supply of nutrients considered positive 
from a nutritional perspective (e.g., qualifying nutri-
ents such as vitamins, minerals, fibre, etc.) by pre-
venting deficiency-related diseases is disregarded 
in the current traffic light label.¹ This Policy Brief 
proposes modified traffic light labelling, which is 
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¹ In view of the current supply situation (without supple- 
menting) in Europe, the risk of an excessive intake of 
vitamins, minerals, fibre, and the like is disregarded and 
these components are designated simply as “positive”  
in the following. 
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the first that also takes into account the adequate 
intake of dietary components considered positive 
from a nutritional perspective and discusses fur-
ther innovative improvements.

Current traffic light labelling

To date, the British traffic light labelling classifies 
foods according to their nutrient content of (satu-
rated) fats, sugar, and salt using the three traffic 
light colours (green, yellow, and red). For instance, 
the following classification is specified for the traf-
fic light labelling of the absolute fat content per 
100 g of a food product: green for a fat content of 
less than 3 g, yellow for a fat content between 3 g 
and 17.5 g, and red for a fat content of more than 
17.5 g (Department of Health 2013). The traffic 
light classification of the absolute nutrient con-
tent per food product has been established by an 
expert commission and is based on the EU refer-
ence values in terms of the upper reference values 
for a moderate daily intake of fat, saturated fatty 
acids, total sugar, and sodium (in the form of ta-
ble salt). Figure 1 shows an example of such a traf-
fic light label.

The EU reference values are based on the recom-
mendations of the European Food Safety Authority 
(EFSA) and are documented in Regulation (EU) No. 
1169/2011 of the European Parliament and Coun-
cil of 25 October 2011 on the provision of food in-
formation to consumers (EU 2011). They have al-
ready been largely applied for nutritional labelling 
by the European confederation of food and drink 
industries (FoodDrinkEurope 2016).² These EU ref-
erence values (reference intakes, RI) for fat, sugar, 
and salt apply for adults of normal weight aged 
18 years and over with an assumed daily energy 
intake of 2,000 kcal for women and 2,500 kcal for 
men. For some people with a low average physical 
activity level (PAL < 1.4) and especially for older 
consumers, these assumed daily energy intakes 
are significantly above the corresponding German 
guideline values (DGE et al. 2015). Furthermore, be-
cause RIs are intended for the nutrition of adults, 
the assumed energy intakes also have to be con-
sidered too high for children. The reference value 
for sugar specified by the EU has to be viewed 
critically as well. The EU reference value of sugar 
is defined as total sugar, meaning all mono- and 
disaccharides contained in a food product (with 
the exception of polyols used as sugar substitutes, 
such as the sugar alcohols mannitol, sorbitol, and 
isomalt). Therefore, unlike the sugar reference val-
ues of other institutions, the EU reference values 
of 90 g total sugar for women and 110 g total sugar 
for men do not refer only to added sugar but to all 
types of sugar added to and naturally occurring 
in the food product, including lactose (DGE 2007). 
Furthermore, the additional reduction of the ref-
erence value for the daily intake of free sugar to a 
maximum of 5% of total calorie intake proposed 
by the WHO is not yet considered in the EU refer-
ence values (WHO 2015b).³

Modification of traffic light labelling

Relative nutrient content per food product

The content of dietary components considered pos-
itive could also be classified by a modified traffic 
light label, similar to the current traffic light clas-
sification of dietary components considered risky. 
Yet in the case of positive nutrients such as vita-
mins or minerals, the adequate minimum intake val-
ues according to the EU nutrient reference values 
(NRV) would be applied, rather than the upper ref-
erence intake values (RI) as for fat, sugar, and so-
dium. However, in order to determine the content of 
(saturated) fats, sugar, and salt as well as vitamins 
(e.g., vitamin D, vitamin B12, and folic acid), miner-
als (e.g., iron, calcium, and magnesium), and fibre 
in a uniform and comparable manner, the modified 
traffic light classification should be based on the 
relative nutrient content instead of the absolute 
nutrient content used in the current British traf-
fic light system.

The relative nutrient content corresponds to 
the percentage reference intake (% RI) informa-
tion on food packaging. The relative nutrient con-
tent per 100 g serving is the nutrient content per 
100 g of the food product relative to the reference 
value proposed by the EU for the daily intake of 
the respective nutrient. Thus, the relative nutri-
ent content for components considered positive 
from a nutritional perspective as well as those 
considered risky is calculated as follows, per 100 g  
of a food product:

Relative nutrient content 
per 100g of food product

Nutrient amount per 100g  
of food product

Reference value of this nutrient
=

 
The calculation of the relative nutrient content 

will be illustrated below using the example of a pizza 
Margherita (Figure 1), respectively for a risky com-
ponent already included in the current traffic light 
label (such as total fat), and for a new, positively 
considered component that is included in the new 
labelling system proposed in this Policy Brief (such 
as calcium). Depending on the preparation method, 
100 g of a pizza Margherita provides about 5 g of 
fat and about 50 mg of calcium. The EU reference 
value for total fat intake limits the average daily 
fat intake to a maximum of 70 g (EU 2011). For 
the relative fat content of a pizza Margherita, this 
results in a value of 0.071, which means that con-
suming 100 g of such a pizza already covers 7.1%  
of the tolerable fat intake per day. According to 
current traffic light labelling, this value would  

² Some of the EU reference values of FoodDrinkEurope deviate 
from the D-A-CH reference values in Germany, Switzerland, 
and Austria (DGE 2007). A possible use of national reference 
values would have to be discussed as part of European 
traffic light labelling. 
³ For comparison, see the recommendations of the WHO,  
the American Institute of Medicine, or the Eurodiet Nutrition 
Population Goals. In its definition of sugar (“free sugar”), 
the WHO considers, in addition to added sugar, only types of 
sugar that occur naturally in honey, fruit juice, fruit juice 
concentrate, and syrup.
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correspond to a yellow traffic light for the fat con-
tent (see Figure 1) because, as explained above, a 
yellow traffic light indicates a fat content between 
3 g and 17.5 g per 100 g of food product.

For calcium, which has not been included in the 
traffic light system to date, the EU nutrient ref-
erence value recommends an average daily intake 
of 800 mg calcium for an adult (EU 2011).⁴ Hence, 
the relative calcium content is 0.063, meaning that 
100 g of such a pizza would cover 6.3 % of the av-
erage daily calcium demand. Thus, such a modi-
fied approach based on the relative nutrient con-
tent offers a consistent way to not only evaluate 
the content of risky nutrients but also the content 
of positive dietary components such as vitamins, 
minerals, and fibre in relation to their respective 
reference values. Another possible approach to cal-
culate the relative nutrient content would be the 
nutrient density.⁵

Assignment and representation of  
traffic light colours 

Based on the calculated relative nutrient contents, 
the dietary components of foods can then be clas-
sified with the three traffic light colours. For the 
risky nutrients that are already included in the traf-
fic light label (salt, [saturated] fats, and sugar), the 
classification thresholds for the absolute nutrient 
contents from the Department of Health (2013) can 
be easily converted to the corresponding thresholds 
for the relative nutrient contents for green, yellow, 
or red traffic light classifications. The higher the 
relative nutrient content of the risky nutrient, the 
less beneficial to health the food product tends to 
be in general, and the more likely the traffic light 
signal is to be red.

For the proposed modified traffic light labelling 
presented here, an independent expert commission 
would similarly have to define the thresholds for 
green, yellow, and red classification of the traffic 
lights regarding the relative contents of vitamins, 
minerals, and other dietary components consid-
ered positive. However, in contrast to the classi-
fication of risky nutrients, the higher the relative 
content of a positive dietary component is, the 
healthier the food product is in general and the 
more likely a green indicator will be.

A remaining disadvantage of the current la-
belling system is that hard cut-off values for the  

classification thresholds of nutrient contents for 
the three distinct traffic light colours red, yellow, 
and green are difficult to derive by statistical meth-
ods. Moreover, the considerably wide classifica-
tion ranges of the nutrient contents for the three 
traffic light colours (e.g., a fat content between 
3 g and 17.5 g for a respective yellow traffic light) 
do not allow a differentiated nutritional compari-
son of food products very well (DGE 2009). Yet de-
fining a continuous colour gradient for the traffic 
light signals is an easily implemented solution to 
this problem. That means, instead of the current 
three distinct colours for a specific traffic light 
signal, a traffic light colour with correspondingly 
adjusted green, yellow, and red colour proportions 
would be applied depending on the relative nutri-
ent content. Food products with a total fat content 
of 4 g and 16 g, for example, would no longer be 
uniformly labelled with an identical yellow traffic 
light indicator, but with a blend of yellow and very 
little red proportions for a fat content of 4 g, and 
a blend of yellow and a lot of red proportions for a 
fat content of 16 g (also see Figure 2).

Selection of potential risky and  
healthy dietary components

The selection of nutrients included in the traffic 
light label should be based on a significant link be-
tween the intake of the respective nutrient and 
the resulting disease burdens and healthcare costs. 
Such a relationship is well-proven in the current 
scientific literature for the excessive consump-
tion of (saturated) fats, sugar, and salt (see, e.g., 
Plass et al. 2014), which is why these risky com-
ponents should continue to be included in traffic 
light labelling.⁶

The necessary selection of components that are 
beneficial for health is far more complex. However, 
the selection process of Katz et al. (2009) might be 
suggested, which, among others, calls for mainly 
positive answers to the following questions: Does 
peer-reviewed literature provide a strong support 
for the association between the respective nutri-
ent intake and health? Can a scientifically vali-
dated average human intake range (or upper and 
lower limits) of this dietary component be derived 
from experimental studies? Is the sufficient intake 
of the respective healthy component considered 
to be highly relevant to public health in the appli-
cation region?

For Germany, scientifically validated information 
for a recommended nutrient intake is available ac-
cording to the D-A-CH reference values for the fol-
lowing components among others: vitamin A (reti-
nol equivalents), vitamin B1, vitamin B2, vitamin B6, 

Figure 1: Current traffic light labelling,  
pizza Margherita example

Fat

Saturated fats

Sugar

Salt

⁴ For comparison, the recommended calcium intake  
according to the D-A-CH reference value is 1,000 mg  
per day (DGE et al. 2015). 
⁵ For comparison, the recommended calcium intake  
according to the D-A-CH reference value is 1,000 mg  
per day (DGE et al. 2015). 
⁶ Here the preceding discussion of added sugar may require 
adapting the definition of sugar. Including additional  
components such as trans-fatty acids is conceivable as well.



vitamin B12, niacin equivalents, folate equivalents, 
vitamin C, calcium, magnesium, iron, zinc, and io-
dine (DGE et al. 2015). But according to the results of 
the German National Nutrition Survey II by the Max 
Rubner Institute (MRI 2008), the average intake of 
folic acid (folate equivalents) and iodine (not includ-
ing iodised salt) is significantly below the D-A-CH 
reference values for more than half the population. 
Some population strata are also poorly supplied with 
vitamin D, vitamin E, calcium, magnesium, and iron. 
Furthermore, Hauner et al. (2012) point out a nega-
tive correlation between the consumption of fibre 
and the risk for the development of obesity, hyper-
tension, coronary heart disease, and type 2 diabetes 
mellitus, yet the median fibre intake in Germany is 
below the respective desirable nutritional reference 
intake value as well.

Aggregation of nutrient indicators

Against the background of ongoing disease bur-
dens and healthcare costs resulting from the ex-
cessive consumption of sugar, salt, and (saturated) 
fats, it appears that the established disaggre-
gated representation of these risky components 
in a traffic light label remains justified. Although 
such a disaggregated representation would in prin-
ciple be conceivable for the aforementioned posi-
tive components (vitamins, minerals, etc.) as well, 
an aggregated representation of these positive 
components seems to be preferable due to the 
limited space on food packaging and for a better 
overview of the nutritional value considering vari-
ous healthy nutrients and their respective relative 
nutrient contents. For such an aggregation of the 
corresponding relative nutrient contents of the 
dietary components considered healthy, equally 
weighted averages are often preferred (see, e.g., 
Chiuve et al. 2012).⁷ Then the thresholds for the 
green, yellow and red classification – or prefer-
ably for the continuous colour gradients – of the 
traffic light label can be derived on the basis of 
such an aggregated relative nutrient content for 
all selected positive components. This can be done 
in the same way as using the individual nutrients 
as the basis. Additionally, a side note should docu-
ment the selected positive nutrients aggregated in 
the traffic light label. Detailed information about 
considered nutrients could also be provided on the 
packaging or on the manufacturer’s website.

The modified traffic light label as a  
supplementary measure for healthier nutrition

The current form of the traffic light label should be 
enhanced by the relative nutrient content of posi-
tive nutrients to overcome one of the most crucial 
criticisms of current traffic light labelling discussed 
here: the failure to consider vitamins, minerals, and 
dietary fibre that are important for health. Further-
more, a continuous colour gradient for the traffic 
light signals compared to the currently applied three 
distinct traffic light colours would offer a much 
more differentiated indication of the relative nu-
trient contents.

The design of such a modified traffic light label 
as discussed in this Policy Brief could look like the 
traffic light versions presented in Figure 2 using a 
whole grain pizza Margherita as an example. Here 
the first version aggregates all components con-
sidered positive in one category, “Positive compo-
nents,” and the second version presents the two 
separate categories, “Dietary fibre” and “Vitamins/
minerals,” while omitting the total fat category. Re-
gardless of the exact ultimate design of traffic light 
labelling, such modified labelling would addition-
ally identify the positive nutritional contribution 
of the considered food product regarding its con-
tents of vitamins, minerals, and fibre. Furthermore, 
the increased proportion of red in the new gradual 
traffic light colour for the salt content in Figure 2 
emphasises that the salt content of such a pizza 
classified as “moderate” (previously a yellow traf-
fic light) nearly approaches the reference value for 
the salt content classified as “high” (previously a 
red traffic light).

Even the modified traffic light labelling, how-
ever, does not support a generally applicable clas-
sification into healthier and less healthy food prod-
ucts. This applies in particular since the quality of 
human nutrition is not determined by a single la-
belled food product, but by all food products con-
sumed on average. Traffic light labelling merely 
approximates reference values per 100 g of food 
product on the basis of the nutrient reference in-
take values for daily nutrition. Furthermore, the 
modified traffic light label does not provide any 
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Figure 2: Possible traffic 
light modification, whole 
grain pizza Margherita 
example

⁷ A scientifically substantiated additional weighting in 
terms of representing the effect size of consuming the 
various vitamins and minerals on health is virtually  
impossible to realise with current observational studies.
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Further Information

recommendations for the average daily consump-
tion amount of the labelled food products. Individ-
ual criteria such as age, gender, physical activity, 
specific life situations (such as pregnancy), and 
other factors relevant for nutrition (such as meal 
patterns) remain unconsidered due to the com-
pressed form of representation (DGE 2007, 2009).

However, when traffic light labelling is con-
sidered as a complement to other measures for 

healthier nutrition, such as optimising menus in 
communal catering or providing adequate nutri-
tional knowledge for everyone, the modifications 
presented here significantly improve the infor-
mation potential of traffic light labelling with-
out becoming too elaborate from a technical per-
spective. Future research should test the practical 
effectiveness of the traffic light concept intro-
duced here.
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Leibniz Institute of Agricultural Development  
in Transition Economies (IAMO) 

The Leibniz Institute of Agricultural Development 
in Transition Economies (IAMO) analyses eco-
nomic, social and political processes of change 
in the agricultural and food sector, and in rural  
areas. The geographic focus covers the enlarging 
EU, transition regions of Central, Eastern and South 
Eastern Europe, as well as Central and Eastern Asia. 
IAMO is making a contribution towards enhancing  
understanding of institutional, structural and 
technological changes. Moreover, IAMO is study-

ing the resulting impacts on the agricultural and 
food sector as well as the living conditions of ru-
ral populations. The outcomes of our work are 
used to derive and analyse strategies and op-
tions for enterprises, agricultural markets and 
politics. Since its foundation in 1994, IAMO has 
been part of the Leibniz Association, a German 
community of independent research institutes. 


