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INTRODUCTION

SUSTAINABILITY

“…development that meets 

the needs of the present 

without compromising the 

ability of future generations 

to meet their own needs” 

considering environmental, 

social and economic issues

(WCED, 1987)
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DESIGN

«Design is the central factor 

of innovative humanization 

of technologies and the 

crucial factor of cultural and 

economic exchange.»

(ICSID – International 

Council of Societies of 

Industrial Design, 2011)



RESEARCH  FIELD

Packaging Design 

RESEARCH SUBJECT

Paper and Cardboard Packaging of Food Goods

RESEARCH QUESTION

How can design methods help in the packaging design of food 

goods, moving towards sustainability?

INTRODUCTION
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Literature review

Design

Sustainability

Packaging

Graphic Technology 

Paper e cardboard

Packaging design methods 

Design methods and tools for 

sustainability 

Design methods and tools for 

sustainability applied to packaging 

Research methods
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Pilot study (interviews and questionnaires)

Case studies

Interviews and technical study visits

Design of a Methodological Model 

Operationalization of the Model

Validation of the Model 

Interviews (related to new materials)

Materials and methods
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Actors in the food packaging chain 

� Packaging designers

� Producers and food companies

� Producers of raw materials and

Transformers

� Certifying agencies

� Consumer Associations

� Recyclers

� Environmental protection 

entities 

PILOT STUDY

Interviews

� RECIPAC — National Association 
for the Recovery and Recycling 
of Paper and Cardboard

� Quercus — National Association 
for Nature Conservation 

� CNE — Package National Centre

Questionnaires

� APD — Portuguese Association of Designers

� CPD — Portuguese Design Centre

� SPV — Green Point Society
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ESTUDO DE CASOSCASE STUDIES

Frozen food packaging

Specific aims of the study:

� Verify their compliance with 

the standards of packaging 

and packaging waste.

� Check if there are 

other concerns 

that aim sustainability.
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CASE STUDIES

METHODOLOGY

Survey of the packages and/or products characteristics. 
Survey of the graphic design characteristics/iconographic references.

Design of a checklist adapting the Envirowise Guide 
qualitative Lifecycle Design tools.

� Minimization of resources � Recycled and renewable materials

� Use and disposal � Recycling and composting

Verify the compliance of the packages with the standards 
of packaging and packaging waste.

1

2

3
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Interviews 

� Dr. Pedro Duarte, Ideal (printing  plant) 

� Eng. Fernando Antunes Rosa, PradoKarton (paper mill) 

� Ângelo Rocha, Miosótios (distributor of organic food)

Visits 

� Waste recovery complex of Carregueira

� Certified Forest 

� Portucel/Soporcel Paper Mill

� Printing plants: Fernandes & Terceiros, 
Olegário e Fernandes, Ideal
and UV Varnishing. 

INTERVIEWS AND VISITS 
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1111 2222
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Minimization of resources Recycled and renewable materials

Design for Use and disposalRecycling and composting
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HYPOTHESIS

From the early design phase it should be adopted 

a Methodological Model (qualitative tool) 

to forecast or assess, which considers 

environmental, social and economic impacts.
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METHODOLOGICAL MODEL
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METHODOLOGICAL MODEL
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IMPLEMENTATION OF THE METHODOLOGICAL MODEL

Design of Packages: 

Testing the Model

Group I: students who used 
our model 

Group II: students who used a 
conventional methodology 

Work proposal with 
Students of Design and 

Graphic Arts Technology, 
Polytechnic Institute of Tomar
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IMPLEMENTATION OF THE METHODOLOGICAL MODEL

Data Sheet of the current packaging
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IMPLEMENTATION OF THE METHODOLOGICAL MODEL

Template for submitting proposals.
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IMPLEMENTATION OF THE METHODOLOGICAL MODEL

Template with the original 
packaging and technical 

information about it.
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VALIDATION OF THE METHODOLOGICAL MODEL

Delphi Method Panel of Experts

AREAS OF EXPERTISE 

Packaging (Design and Engineering)

Graphic Technology

Paper and Cardboard 

Sustainability

Waste
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VALIDATION OF THE METHODOLOGICAL MODEL

Panel of Experts Participants

Design
•Fábio Mestriner, Fernando Moreira da Silva

Design and sustainability
•José Vicente, Rita Almendra

Design and Graphic Technology
•António Celso Collaro, António Guilhermino Pires, Manuel Manteigas

Paper and Cardboard engineering

Cecília Melo Baptista, Fernando Antunes Rosa

Biotechnology and Food Engineering

Fátima Poças

Environmental Engineering and Waste Management

Dulce Pássaro, Filipe Queiroz e Melo
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VALIDATION OF THE METHODOLOGICAL MODEL

Delphi Method 

Three rounds of surveys were conducted.

In the first round, were sent eight presentations of the packages 

designed by students. 

The surveys were administered online, using the Google Drive 

tool. 

Experts maintained anonymity.
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VALIDATION OF THE METHODOLOGICAL MODEL

Delphi Method Survey 1.st Round 
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VALIDAÇÃO DO MODELOVALIDATION OF THE METHODOLOGICAL MODEL

Delphi Method Survey 2.nd Round 
and 3.rd Round 
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INTERVIEWS

Product: CKB with a bio-based PE coating

Eng. Fredrik Werner, Stora Enso

Product: Safecompost – Biopolymer Coated Paper / Paperboard

Dra. Divya Dharga, Safepack Industries

New materials 
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Results and discussion
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Pilot study (interviews and questionnaires)

Case studies

Interviews and technical study visits

Design of a Methodological Model 

Operationalization of the Model

Validation of the Model 

Interviews (related to new materials)



PILOT STUDY

Clarified doubts related to recycling and packaging 

waste management:

• Laminates are not recycled in Portugal

• Waxes of other coatings turn paper recycling almost impossible

• Lack of specific legislation.

• Lack of relationship between professionals in the packaging 

chain.

• Lack of statistical data.

Interviews RECIPAC, QUERCUS, CNE

Questionnaires by phone and email APD, CPD, SPV
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CASE STUDIES
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Minimizing resources 

– One of packaging as an exaggerated use 

of material because of the application 

of a promotional information.

– Both shrimp packages have voids that 

could be reduced.

ESTUDO DE CASOS

Recycled materials and renewable 

– The polyethylene components of 

laminates and internal plastic bags 

are not made from renewable sources. 

– In the case of the Iglo shrimp, 

the inner bag is made of two materials, 

plastic and aluminum.

+ The use of recycled paper is considered, 

even if only in inner layers. 

CASE STUDIES
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Use and disposal

– Removal of product is not easy.

– System of closing / handling and 

reuse not working properly.

+ Easy to flatten.

Recycling and composting possible

– Approximately 50% of packages use 

compound materials.

– Difficulty to or inability to recycling.

– Lack of information about the different 

materials.

– Removal of contaminants (glues and 

varnishes) is difficult.

CASE STUDIES
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Conclusions

• Possibility of optimizing the structural packaging design.

• Possibilities of improving the information and the symbols used 

about the suitability of recycling.

• Possibilities for improving the compatibility of materials with 

recycling.

CASE STUDIES
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Group II – Control. Students working with a conventional Methodology

Group I – Model. Students working with our Methodological Model

IMPLEMENTATION OF THE METHODOLOGICAL MODEL
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IMPLEMENTATION OF THE METHODOLOGICAL MODEL

One of the packages 
design by Group I
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VALIDATION OF THE METHODOLOGICAL MODEL

Methodological Model validation through the Delphi method 

• Three rounds of questions.

• Data analysis was quantitative and qualitative.
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VALIDATION OF THE METHODOLOGICAL MODEL

1.st Round
Quantitative Analysis 

IC 2014 GREECE REGINA DELFINO, LUIS PASCHOARELLI, RUI FRAZÃO, PEDRO MATOS 33



VALIDATION OF THE METHODOLOGICAL MODEL

The results of the open questions were organized in 6 topics / goals:

1. Minimization of resources

2. Recycled and renewable materials

3. Use and disposal 

4. Possible recycling and composting

5. Other suggestions

6. Barrier to grease and moisture

1.st Round Qualitative Analysis 
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VALIDATION OF THE METHODOLOGICAL MODEL

2.nd Round Quantitative and Qualitative Analysis 

Minimization of resources Recycled and renewable materials

Use and disposal Possible recycling and composting

Other suggestions

Barrier to grease and moisture
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VALIDATION OF THE METHODOLOGICAL MODEL

3.rd Round Quantitative and Qualitative Analysis 

Regarding the issue about barrier to grease and moisture, 

the best option is to: 

Use cardboard with an appropriate treatment eliminating 

the inner plastic bag. This solution has the following advantages: 

a. Ensures food integrity

b. Fully recyclable solution 

c. Single material in use

The results of this last question generated a clear consensus. 
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INTERVIEW AFTER THE THIRD ROUND

Eng. Fredrik Werner, Stora Enso
Product: CKB with a bio-based PE coating

� The main advantage of this material is to be totally made from 
renewable sources.

� The material is not considered biodegradable.

� For recycling it, specific techniques are needed, requiring a 
system of gathering or selection and a differentiated treatment 
(not implemented yet).

New materials

IC 2014 GREECE REGINA DELFINO, LUIS PASCHOARELLI, RUI FRAZÃO, PEDRO MATOS 37



ENHANCED METHODOLOGICAL MODEL 

The Methodological Model 
was enhanced

Methodological stages 
of packaging design
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ENHANCED METHODOLOGICAL MODEL 

The Methodological Model 
was enhanced

The checklists improved
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� Having in mind that improvements should be made to frozen food 
packaging design, from a sustainability point of view, we have proposed 
a new Methodological Model.

� The methods used to evaluate and validate our Methodological Model 
were objective and lead to important improvements of our first version 
of the model. 

� Our Methodological Model for packaging design of food stuff brings 
sustainability issues into the practice of designers in an accessible way 
and leading to real improvements in packages.

� This research can also contribute to the teaching of Packaging Design, 
allowing a more dynamic and rich teaching practice, with a specific design 
method that spreads the values of Design for Sustainability. 

CONCLUSIONS
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