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Summary 
 

The Norwegian research project “Greenpack – from farm to table – more vegetables and less 

packaging” was carried out between March 2013 and May 2015.  The project was financed by the 

Nordic Research Council and BAMA as well as the participating partners Tommen Gram 

(packaging supplier) and Total (petrochemical company and plastic raw material supplier). Lågen 

Gulrot was project owner. Three other pack houses participated: Lågen Potetpakkeri, Larvik Løk 

and Trøndergrønt. The research partners were Norner Innovation, Nofima and Ostfold Research.  

The aim of the project was to produce a packaging for root vegetables and potatoes of MDO 

(mono directional oriented) film from PE (polyethylene) with increased strength and product 

protective properties.     

 

An important part of the project was to document the resource efficiency and environmental impact 

of both the existing BOPP (Biaxially Oriented Polypropylene)-based packaging and the new 

solutions. This report presents the results of the waste generation and environmental assessments 

carried out in the projects.  

 

The waste generation assessments were carried out by observation and interviews (at the packing 

plants), data reported by businesses (retail) and by a consumer survey. The environmental 

assessments were based on the LCA (Life Cycle Assessment) methodology.  

 

The results of the LCA confirm the results from other studies that due to efficient production the 

agricultural stage gives lower impacts than post-harvest stages. Storage, packaging and product 

wastage gave the most important contributions, in particular consumer wastage. The reason is 

that, for every unit of vegetable or potato that is discarded by the consumer, a similar amount must 

be grown, stored, packed, transported and prepared.  

 

A MDO film was developed. The results from testing of this film showed increased strength 

compared to the PP film used in existing packaging. Different film perforations were also tested 

(different perforations techniques, number of perforations or size of holes). A packaging and 

storage trial revealed that a higher gas transmission rate in the packages due to more perforations 

compared to the film used today, gave a higher quality and longer microbial shelf life for the 

carrots. Thus, although a finished package solution was not completed at the end of the project, it 

is likely that such a solution would give less breakage and higher product quality and longer shelf 

life reducing product waste both in the retail and consumer stages. 

 

 

The effect of the transition to new MDO-based packaging could not be fully evaluated because the 

new packaging solutions were not implemented in the market before the project was finished. 

Assessments of possible alternative scenarios with different packaging weight, retail wastage and 

consumer wastage did show that the largest improvements in environmental performance could be 

achieved by reducing wastage, especially consumer wastage. Reduction in packaging mass gives 

an improvement but lower than that achieved by reduced wastage. Wastage is thus more 

important than packaging minimisation.    
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Consequently, it can be concluded that if the innovations achieved in this project is used to make 

new packaging solutions for products on the market the results will be reduced wastage in retail 

and at the consumer and consequently improved environmental performance and resource 

efficiency.      
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1 Introduction 

This report presents the results of the environmental assessments and product waste assessments in the 

project Greenpack (In Norwegian: “GrøntPack. Fra jord til bord – Mer grønnsaker med mindre emballasje”). 

These assessments was a part of work package 5 in the project. 

 

The project was carried out from March 2013 to May 2015. BAMA was project owner, and the research was 

carried out by the research Institutes Norner Innovation (material technology, packaging film development and 

testing), Nofima (food quality, testing packaging protective properties) and Ostfold Research (environmental 

assessments and waste quantification, evaluating environmental performance of different packaging 

solutions). In addition, Tommen Gram (packaging supplier) and Total (petrochemical company and plastic raw 

material supplier) have been participating partners.  

 

The overall aim of the project was to reduce product waste during the packing, transport, retail and 

consumption stages for potatoes, carrots and onions. The more detailed objective was to cut in half vegetable 

waste in packing houses that could be attributed to packaging and at the same time reduce the film thickness 

by 20-40 % while maintaining product quality. Another aim was to make consumers more satisfied with the 

packaging of these products.  

 

These goals were aimed to be reached by developing a package based on a MDO-film (mono directional 

oriented) made from LDPE (low-density polyethylene). MDO films are very strong and PE is recognized as an 

environmentally good material.  

 

The goal of work package 5 was to evaluate the environmental and economic consequences of a transition 

from today`s packaging solutions based on BOPP to new MDO-materials. 
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2 Method 

The environmental assessments were based on the LCA (Life Cycle Assessment) methodology based on the 

ISO-standards 14040 and 14044, as well as the mores specified adaptions as developed in the KLIMAT 

project (Svanes, 2012). The consumer survey was done by an external company, interviewing 1000 people on 

the telephone using a fixed list of questions. The economic assessments were intended to be carried out by 

LCC (Life Cycle Cost Analyses). However, as the project did not result in a packaging solution ready for 

commercial implementation, these assessments could not be carried out.  

 

2.1 Environmental assessments 

The intention behind the environmental assessments was not to document the environmental performance of 

the test products but to test the effect of proposed changes in packaging and the consequences this would 

have on the product wastage.  

 

The study was carried out using Life Cycle Assessment (LCA) methodology based on the ISO-standards 

14040 and 14044. In several cases the LCA standards does not specify exactly what to choose when making 

methodological choice. In the absence of a sufficiently detailed calculation method for this product group a 

commonly applied methodical choices were applied. A number of standards exists or are under development. 

Some have a broad scope covering a large number of products, other a more narrow scope. Some, like 

ISO/TS 14067 and the GHG Protocol covers only Greenhouse Gas Emissions whereas others, e.g. the PEF 

Guide covers all relevant environmental impacts.  In addition, there are some Product Category Rules for 

fruits and vegetables, which can be used as guidance when making methodological choices for an LCA. The 

first step in an LCA is to lay down the goal and scope of study. When these are established, the 

methodological choices can be made accordingly.  

 

2.1.1 Goal of the study  

The goal of the study was to calculate the environmental impact of a transition of the existing packaging 

system into a new packaging system for one case product in each of the studied categories: Potato, carrot 

and onion.  

 

The product was in each case the same before and after the change of packaging. However, there was a 

potential that the product wastage would be different in the new packaging solution when compared to the 

existing one. Thus, even though the emphasis was on the packaging, the packing process and on the other 

parts of the system impacted by the packaging (e.g. transport emissions are influenced by the degree of filling 

such as amount of product per pallet), it was necessary to include the environmental impact of the vegetable 

production.     

 

2.1.2 Scope 

The scope of an LCA covers a numbers of aspects, such as the product system studied, system boundaries, 

functional unit, allocation procedure, impact requirements, assumptions and limitations.    

 

Studied system, system boundaries and functional unit 

The system studied was “Cradle to consumer”, which means that all environmental impacts of the life cycle 

stages from growing of the product until and including consumption were included. The human digestive 
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process was not included because it was seen as part of nature. No cut-off was implemented, except the 

benefit of using waste product for animal feed, soil improvement or other useful purpose. Waste (both 

vegetables and packaging) from the studied production systems was converted into useful products (materials 

and energy) that were used in other production systems. . With the exception of recycled fibres used in 

distribution packs, no material or energy from treatment of waste was used in this system. In this system, all 

impacts concerning transport to waste treatment was included, but impacts from waste treatment and further 

processing has been excluded and is assumed to be allocated to the systems that utilize the waste resources 

to materials and/or energy.  

 

Because this study focused on packaging, the function of interest were packing and protecting the products.  

 

The functional unit is packaging and associated processes needed to carry and protect 1 kg of product.   

 

In the system, all processes are included even though some are similar for the existing packaging solution and 

the new packaging solution. The reason is that the wastage may be different for the two solutions. In that 

case, the environmental impact of the difference in product wastage is calculated and attributed to the system 

having the largest wastage.   

 

The geographical scope is Norway. An average transport distance of 330 km (150 km from packing plant to 

wholesaler and 180 km from wholesaler to retail) from packing plant to retail and 0,185 person*km driving a 

passenger car (and 0,00085 tkm bus transport) pr kg product was assumed. The number on average 

transport distances packing plant-wholesale-retail were based on Norwegian average numbers (DMF- 

Dagligvarehandelens Miljøforum). The number on average consumer distance travel came from Mila I Canals 

(2009).  

 

Case products 

The case products studied in this project were:  

 

 1000 g carrot packed in a bag.   

o Consumer pack is a flowpack bag consisting of 6 g plastic (BOPP). 15 consumer packs are 

packed in a plastic reusable crate (IFCO) weighing 0,48 kg. 40 crates are stacked on each 

pallet. 3 cardboard sheets, each weighing 332 g, and about 24 g of glass fibre tape is used to 

secure the pallet.   

 

 900 g potato packed in a bag.  

o Consumer pack is a flowpack bag consisting of 10 g plastic (BOPP). 12 consumer packs are 

packed in a plastic reusable crate (IFCO) weighing 1,61 kg. 40 crates are stacked on each 

pallet and about 10 g of glass fibre tape is used to secure the pallet.   

 

Onion was not studied in the project since flowpack packaging (using plastic film) is a type of packaging that is 

not much used for onions and also because the potato and carrot case studies demanded a lot of time.  

 

Impact categories 

The following environmental impact categories are included in this study:  

- Global warming potential,  

-  Ozone layer depletion 

- Acidification potential,  

- Eutrophication potential,  

- Photochemical ozone creation potential 

- Cumulative primary energy demand 
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- Abiotic depletion, elements/non-fossil 

 

 

Impact assessment 

The impact assessment method used for most impact categories was CML 2 baseline 2000, V2.04. For 

cumulative energy demand, the method used was CML 1992 V2.05 and Cumulative Energy Demand V1.05 

by Ecoinvent. The SimaPro 7.1.6 software was used together with the Ecoinvent 1.3/2.0 database in order to 

carry out the analyses.  

 

Allocation 

Allocation is defined as: partitioning the input and/or output flows of a process to the product system under 

study. The most common situation where an allocation is relevant occurs when a process has several 

commercial output flows, e.g. when a food product is sorted into different quality grades. In the packing plant, 

the product is sorted according to quality. As the focus is not on the product a simple mass allocation is done, 

i.e. all impacts of the processes on the plant and in production are evenly distributed among the products used 

for human consumption.   Another common example of shared processes is when different products are 

transported on the same vessel or vehicle. In this study mass allocation was performed, e.g. impacts were 

evenly distributed on the transported items based on mass.  

 

Infrastructure 

Infrastructure or capital goods includes not only machines, buildings, vehicles and equipment used specifically 

for the system under study, but also roads and other equipment shared with other systems. In this study, the 

infrastructure was not included, as this will not have any impact on the differences between the studied 

systems. 

 

Product loss 

Food products are perishable products and waste will occur in the different life cycle stages along the value 

chain because of reduction in quality. In this study, the loss of product after sorting/grading was considered 

because the packaging was in focus and the agricultural stage and storage was identical regardless of type of 

packaging.  

 

Data quality 

One of the most important aspects of data quality is whether the data are specific to the process in study or 

based on an average. All activity data (weight of packaging, distance driven, wastage percentage, etc) for the 

core system, i.e. the packaging, packing process and product wastage, is based on specific data. The actual 

emissions and resource use per unit packaging, litre diesel or other activity are based on average data, mostly 

from the Ecoinvent database.  

Impacts of vegetable production are based on specific data from another study (Svanes, 2012)) and average 

European data from the AgriFootprint database.    
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3 Results 

The activities planned in work package 5 of the project were:  

 

1. Quantifying product wastage in the different life cycle stages, from packing to consumer; in particular 

wastage that can be attributed to the packaging. 

2. Analysing environmental consequences of transition from existing packaging to a new packaging 

based on MDO film from polyethylene.  

3. Analysing economic consequences of transition from existing packaging to a new packaging based on 

MDO film from polyethylene.  

 

 

At the end of the project, a new packaging film was developed with improved strength and using less material. 

However, there were technical problems with the new film, in particular the welding was problematic due to 

differences in melting point between PP and PE. The welding equipment at the two carrot packaging plants 

were optimised for welding of BOPP films. The welding equipment could not be adjusted so that the conditions 

were suitable for PE based MDO film. The application of non-stick surface treatment to welding surfaces was 

devised to fix the problem. The potato packaging plant had a more flexible welding equipment, where non-

stick welding bars could be used. The film was thus deemed a good basis for a packaging solution but the 

development of a commercially viable packaging solution was not finished within the project. New packing 

machines were not needed. A modification to the welding equipment of the existing packaging machines 

would be possible. Another important factor that could not be established in the project was the necessary 

input of labour per unit packaged product for the new packaging vs the current packaging. Thus, there was 

insufficient basis for establishing the economic effect of a transition to a new packaging solution.  This means 

that the result of the economic assessments would not yield meaningful results. Hence, this activity was not 

carried out.  

 

3.1 Waste assessments 

The waste assessments focused on packing plants, retail shops and consumers.  

 

3.1.1 Packing plants 

Two packing plants for carrots (Lågen Gulrot and Trøndergrønt) and key personnel interviewed. It was 

apparent from this study that the wastage of carrots in the packing plants attributable to the packaging and the 

packing process was very low. Most of the carrot that was wasted was due to quality deficiencies that was 

already present before packing took place. In both packing plants, it was observed that substantial amounts of 

packages were opened in quality control directly after the packing stage. The main reason for opening the 

packages was that they contained product of inferior quality, thus the sorting process was not good enough. 

The procedure was to open the package, remove inferior product and put good product back in the 

production. The packaging was sent to recycling. This meant that the wastage figure of 5-15 % initially 

reported was for packaging waste, not product. It also meant that the wastage had little or nothing to do with 

the packaging. The inspection revealed that sometimes there were technical problems with the packaging 

films that caused high packaging wastage. One such problem occurred when the print was not aligned 

correctly with the film. In such cases, some of the printing ink came in contact with the welding surfaces 

causing clogging. Another problem that led to some instances of increased packaging waste was problems 

with sorting of carrots. One example is when inferior quality carrots are not removed in sorting. In such cases, 

the bad carrots are most often detected in the final quality control, after the packing. Then the packages were 
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opened, the good carrots send back into production, the packaging sent to waste treatment and the waste 

carrots sent to animal feed.   These problems are expected to diminish as optical sorting and/or modifications 

to manual sorting practice is being introduced. The packing plant personnel did not report any problems with 

the packaging that could result in carrot waste.    

 

3.1.2 Retail 

The amount product wasted in retail was analysed in a large number of shops of different size situated in 

different parts of Norway. The results, shown as percentage product waste compared to the total amount of 

product entering the retail shops, are presented in the table below. 

 

Product group 2011  2012 2013 

Carrot 2,48 %  2,63 %  2,58 % 

Onion 1,83 % 1,88 %  1,67 % 

Potato 2,70 % 2,08 %  2,20 % 

Table 1. Retail product waste. 

 

3.1.3 Consumers 

Specific knowledge about consumer wastage of individual products is missing. It is, however, clear that fruit 

and vegetables is one of the product groups that contribute most to household food waste in mass, but less so 

in value. This has been shown in e.g. household waste compositional analyses in several countries, including 

Norway (Stensgård and Hanssen, 2014).  Results from a study in the UK show a general vegetable waste of 

20 % (WRAP 2008) of the total amount of vegetables produced.  

 

3.2 Life cycle assessment 

3.2.1 Carrot 

The results of the Life Cycle Assessment of carrots for the existing packaging solution are presented in Table 

2 for all the investigated environmental categories. The results are presented as total impact and are also 

separated into the different life cycle stages.  

 

 

Table 2. LCA results for carrot. 

 

Figure 1 shows the results for GWP spread across the value chain.  

 

Total

Harvested 

carrot F-pak D-pak Pallets

Washing 

and 

packing Storage

Carrot 

transport

Retail 

carrot 

waste

Consumer 

transport

Consumer 

storage

Consumer 

cooking

Consumer 

waste

Waste 

treatment

Global warming (GWP 100a, IPCC 2013) kg CO2 eq 0,404 0,094 0,017 0,017 0,003 0,014 0,051 0,035 0,0068 0,034 0,001 0,026 0,076 0,031

Ozone layer depletion (ODP) kg CFC-11 eq 7,2E-07 1,4E-07 4,7E-10 2,1E-09 2,5E-10 1,1E-09 4,4E-07 5,7E-09 1,3E-08 4,5E-09 7,5E-11 1,9E-09 1,1E-07 2,8E-09

Photochemical oxidation (POCP) kg C2H4 eq 6,3E-05 1,2E-05 3,7E-06 2,7E-06 1,1E-06 1,6E-06 2,1E-06 4,6E-06 8,7E-07 1,4E-05 1,4E-07 3,6E-06 1,3E-05 4,8E-06

Acidification kg SO2 eq 1,5E-03 5,2E-04 6,5E-05 6,6E-05 1,1E-05 3,6E-05 4,8E-05 1,4E-04 2,6E-05 1,1E-04 3,2E-06 8,1E-05 2,9E-04 7,0E-05

Eutrophication kg PO4--- eq 7,8E-04 3,8E-04 1,8E-05 2,9E-05 3,8E-06 8,5E-06 1,1E-05 3,7E-05 1,3E-05 3,0E-05 1,4E-06 3,6E-05 1,2E-04 8,8E-05

Abiotic depletion, elements/non-fossil kg Sb eq 9,7E-07 3,1E-07 1,5E-08 1,2E-07 1,7E-08 1,5E-08 1,9E-08 1,0E-07 1,1E-08 8,8E-08 4,9E-09 1,2E-07 1,1E-07 3,2E-08

Cumulative primary energy demand MJ 8,2 0,976 0,518 0,925 0,170 0,657 0,863 0,563 0,1322 0,546 0,049 1,245 1,371 0,156
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Figure 1. GWP emissions in the carrot value chain. 

 

The results clearly shows that the agricultural phase gives the highest single contribution to the total GHG 

emissions in the life cycle stage of carrots, accounting for about 23 % of total emissions. However, the 

consumer stages are the dominating ones, accounting for 34 % in total. The consumer waste alone gives the 

highest contribution followed by cooking and transport.  

 

The most important part of the assessment was to compare the current packaging solution with new 

packaging solutions. As the development of new packaging solutions had not been finalized at the end of the 

project, different scenarios were developed and tested.    

 

Figure 2Figure 1 shows the GWP of possible scenarios when introducing new packaging for carrot.  

 

 

Figure 2. GWP of scenarios for new carrot packaging. 
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As seen from the figure, the expected reduction in packaging thickness gives a small reduction in overall GWP 

(about 1%) when all other factors are constant (shown as “Only packaging changes”). However, the GWP 

reductions can be much larger if decreases in wastage in the retail and consumer stages are achieved. The 

largest reductions will be achieved if the consumer waste is decreased.  

 

The figure clearly shows that, while reductions in packaging amount has an effect, the potential reduction in 

environmental impacts by reducing product wastage is the most more important   

 

 

 

Potato 
Table 3 gives the results from the potato LCA for the existing packaging solution. 

 

 

Table 3. LCA results for potato. 

 

The impact of growing is higher than for carrot. However, the numbers are not exactly comparable since the 

carrot results are calculated based on a detailed study of Norwegian farmers while the potato results 

represent a German average production. The higher production impact for potato means that the proportion of 

impacts from production is higher than for carrot, see Figure 3.  

 

 

 

Figure 3. GWP for potato across the value chain. 

Total

Potato 

production F-pak

D-pak 

(IFCO) Pallet

Washing, 

packing, 

storage

Storage 

finished 

product

Transport 

of packed 

product

Retail 

waste

Waste 

treatment

Consumer 

transport

Consumer 

storage 

potato

Consumer 

cooking 

potato

Consumer 

waste

Global warming (GWP 100a, 

IPCC 2013) kg CO2 eq 0,41 0,16 0,028 0,008 0,002 0,012 0,035 0,035 0,007 0,019 0,030 0,001 0,029 0,048

Ozone layer depletion (ODP) kg CFC-11 eq 7,1E-07 1,7E-07 7,8E-10 8,8E-11 1,1E-10 9,2E-10 4,4E-07 5,7E-09 1,3E-08 1,8E-09 4,0E-09 6,1E-11 2,1E-09 8,2E-08

Photochemical oxidation (POCP) kg C2H4 eq 5,1E-05 1,1E-05 6,2E-06 1,3E-06 1,0E-06 1,4E-06 2,8E-07 4,6E-06 6,3E-07 2,2E-06 1,2E-05 1,2E-07 4,1E-06 6,0E-06

Acidification kg SO2 eq 1,8E-03 1,0E-03 1,1E-04 3,8E-05 7,6E-06 3,2E-05 6,3E-06 1,4E-04 3,1E-05 2,6E-05 1,0E-04 2,6E-06 9,1E-05 2,1E-04

Eutrophication kg PO4--- eq 1,8E-03 1,4E-03 2,9E-05 9,2E-06 1,2E-06 7,5E-06 1,5E-06 3,7E-05 3,4E-05 5,9E-05 2,7E-05 1,2E-06 4,0E-05 2,1E-04
Abiotic depletion, elements/non-

fossil kg Sb eq 6,4E-07 1,4E-07 2,5E-08 4,7E-09 1,8E-08 1,3E-08 2,6E-09 1,0E-07 7,7E-09 2,1E-08 7,9E-08 4,0E-09 1,4E-07 7,5E-08
Cumulative primary energy 

demand MJ 6,4 1,1 0,86 0,14 0,16 0,58 0,12 0,56 0,09 -0,03 0,49 0,04 1,40 0,80
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Figure 3 shows the distribution of greenhouse gas emissions in the value chain of potatoes. The farming stage 

gives the largest impact. The second most important factor is consumer waste, but the storage and transport 

(from packing plant to retail) are not far behind. Consumer packaging and consumer transport are also 

important contributors.  

 

 

Figure 4 shows the GWP of possible scenarios when introducing new packaging for carrot. 

 

Figure 4. GWP of scenarios for new potato packaging. 

 

Because the new packaging was not placed on the market during the project period, it was not possible to 

determine the environmental impact of a transition from existing to new packaging. Thus, scenarios were 

drawn to examine the effect that the introduction of new packaging could give. The results are given in figure 

4. The scenarios are based on relative changes, i.e. a 50 % reduction of potato waste means that the wastage 

is reduced from 20 to 10 %. The results show that the biggest effect on the greenhouse gas emissions could 

be achieved by reducing consumer wastage. Reduction of retail waste would also give a significant impact, 

but reduction of the packaging weight would only give a small reduction in total environmental impact, if no 

changes in wastage occurs.  

 

3.3 Consumer survey 

A consumer survey was conducted by telephone interviews in January 2015. Public poll company Norstat 

interviewed 1000 people. The results are summarized in Appendix 1. The survey was primarily aimed at 

quantifying carrot household waste and the connection between packaging and consumer wastage, but some 

other related issues were also addressed.  

 

The wastage amount alternatives are not given accurately but approximate (e.g. `1-2 carrots pr bag`, `more 

than half the bag`). Based on the numbers and the following assumption a quantification was made:  

 each bag has 8 carrots  

 `1-2` equals 1,5  
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 more than half is 70 %  

 `don’t know` equals the average of the other categories  

 

An average wastage was calculated to 11 % of bought carrots. This number does not include carrot that was 

prepared for a meal and then discarded. The most important reasons given by the interviewees for discarding 

were: dry and soft carrots (65 %), rot and mildew (43 %), spots (10 %) and bad smell or taste (7 %). 

 

It is difficult to establish a causal relationship between the packaging and the wastage but the results indicate 

that the packaging is partly to blame. 42 % of the respondents reports that the packaging often or always 

breaks apart when opening. 20 % use additional packaging always or often, while another 20 % do this 

sometimes. Of the people who do use additional packaging, the majority (57 %) states broken original 

packaging as primary reason. Other important reasons are better protection of the product (38 %) and easier 

to open and close (17 %).   

Carrots are mostly kept in fridges at temperatures of around 4 °C, which is close to ideal storage temperature. 

Hence, the storage seems not to be an important factor for product wastage.    

 

In spite of the problems indicated in the survey, almost half of the respondents (48 %) report that they are 

satisfied with the packaging while only 14 % reported that they were not satisfied. 22 % would like to buy 

smaller packages and 17 % state that they often cannot consume all the carrots before they get bad.   
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4 Discussion   

The study showed that the existing packaging works well for the packing plants. Very little, if any of the 

product waste occurring in the packing process could be attributed to this packaging. There were some 

technical problems occurring during packing that gave sometimes high packaging waste but not product 

waste.  

 

However, the existing packaging does not work that well for consumers. According to the consumer study, 

there is problem of breakage at the consumer stage, but the size of the breakage contribution is unknown. 

The most common reason for wastage is soft and dry carrots, which probably is caused by dehydration. It is 

likely that breakage cause dehydration if something is not done about it, e.g. using other packaging. The 

consumer study also showed that many consumers introduce extra packaging to compensate for packaging 

breakage and to preserve the product.  

 

The project did, however, reveal that the packaging works relatively well in the packing process. 

 

Even though the study was only carried out for carrots, it is likely that the results are also valid for the other 

products onion and potato. The correlation is, however, much stronger for potato since this kind of packaging 

(flowpack using BOPP-film) is much more common for potatoes than for onion.   

 

The project resulted in a new packaging film with strength properties expected to reduce the breakage 

problem. Research showed how the type and number of perforations in the film affected quality and microbial 

shelf life of the products. At the time the project ended, the development of a new packaging solution based 

on the project findings was not finished. The consequence has been that important data for the environmental 

assessments were not available: packaging weight, retail waste and consumer waste for the new packaging 

solution. In order to compensate for the lack of data, a number of scenarios were drafted to investigate the 

environmental impact caused by possible changes of these three parameters. The results show that reducing 

weight of packaging gives a small reduction in environmental impact of the product but much larger reductions 

can be achieved by reducing retail waste and, most important, consumer waste.  

 

Based on the results of the survey and physical tests of the new packaging, e.g. tear strength; it seems likely 

that the packaging will be much less likely to break while opening. The packaging and product storage tests 

indicated that the new packaging with product optimized perforations probably would maintain high quality of 

the carrots for a longer time, especially at the consumer level. From these facts it is likely that a new 

packaging solution will cause significant less wastage in retail and in consumers’ homes, and that a significant 

reduction in the products environmental impact will be achieved. The magnitude of the reduction can, however 

not be established before a complete packaging solution is implemented in the market. 
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5 Conclusions 

The project did reveal that, while the existing packaging worked well in the packing plant, it often broke apart 

when opened by consumers and that this probably contributed to the rather high consumer wastage (approx. 

11 % of bought carrot). Many consumers used extra packaging in order to avoid breakage and reduce 

wastage.  

 

In the project a new packaging film and improved perforation was developed that will likely reduce package 

breakage and improve product shelf life. This will likely significantly reduce environmental impact and product 

wastage, but the size of the reduction could not be established because finished packaging solutions was not 

implemented in the market during the project period.  

 

The environmental assessment revealed that emissions in the post-harvest stage exceeds those of the 

agricultural phase. Product wastage and packaging are high contributors to environmental impact.  

 

The film was lighter than the BOPP film currently used for the packaging of many carrot and potato products 

and a few onion products. The comparison of environmental performance between new and existing 

packaging was done using different scenarios for product wastage and packaging waste. The results show 

that, although the reduction of packaging weight improves the products environmental performance, the 

impact of reducing product waste in retail and at consumer are much larger.   
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Appendix 1  Consumer survey results 
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