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Summary in Swedish  

Målet med denna uppsats är att se hur ett färgåtervinningsprogram skulle kunna tas fram för Stockholm, 

Sverige. Färgåtervinning har introducerats framgångsrikt i både USA och Storbritannien, vilka idag 

arbetar för att bygga ett mer cirkulärt tänkande gällande färg, samt arbetar för att minska mängden 

färgavfall genom färgåtervinning. Enbart i Storbritannien finns det ungefär 50 miljoner liter överbliven 

färg där cirka 20 miljoner av dessa skulle kunna återanvändas. British Coatings Federation har 

undersökt möjligheten att bygga ett mer hållbart tänk kring färg för att minska mängden färgavfall som 

i dagsläget förbränns eller deponeras och istället återvinna färgen. PaintCare i Storbritannien har därför 

startat ett återvinningsprogram, för att på så sätt möjliggöra detta. De har konstruerat en manual vilken 

går igenom alla steg för en nationell implementation av ett sådant program, vilken varit till stor nytta 

för denna rapport. Utöver detta så har en stor del av uppsatsens innehåll kommit att handla om själva 

processen för att återvinna färg.  

 

Innan en implementation genomförs av ett färgåtervinningsprogram måste svårigheterna redogöras för. 

Färg ses idag som avfall och för att ett avfall ska sluta vara ett avfall och istället ses som en återvunnen 

produkt måste ett end-of-waste certifikat beviljas, vilket görs av statliga myndigheter på uppdrag av EU-

kommissionens avfallsdirektiv. Ytterligare en svårighet i implementationen av ett 

färgåtervinningsprogram är att följa direktiven från REACH (Registration, Evaluation, Authorisation 

and Restriction of Chemicals) och ECHA (European Chemicals Agency). All den färg som återvinns 

måste genomgå REACH’s krav och alla komponenter i den återvunna färgen måste vara godkända av 

ECHA, detta måste göras innan färgen kan marknadsföras. Det är av stor vikt att produktionen är 

transparent och att prover tas för varje sats återvunnen färg, för att senare kunna genomgå olika tester 

och på grund av detta kan bara färg vilken är producerad inom EU användas i återvinning. 

 

När ett återvinningsprogram för färg övervägs, måste alla dessa aspekter undersökas. Till att börja med 

bör därför en offentlig undersökning göras för att samla information om mängden överbliven färg ett 

hushåll samlar, vilka åsikter allmänheten har gällande färgåtervinning, samt för att utvärdera om 

återvunna färger har en marknad i Stockholm. En bra utgångspunkt skulle vara att börja med en 

småskalig pilotanläggning. Detta för att förstå vad som krävs för att driva ett välfungerande 

återvinningsprogram, för att lära känna marknaden och för att komma igång med processen och få den 

att fungera på ett effektivt sätt.   
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Abstract 

This thesis aims to answer the question on how to introduce a paint reuse program in Stockholm, 

Sweden. In both the US and in the UK, paint reuse programs have been successfully introduced and are 

today working to create a more circular thinking about paint, how to minimize paint waste and to reuse 

or remanufacture paint. In the UK only, there are around 50 million litres of leftover paint, in which 

approximately 20 million litres could be recycled into new paint. The British Coatings Federation started 

investigating on how to build a more sustainable approach to paint, how to decrease the paint waste, 

that usually is incinerated or landfilled, by remanufacturing leftover paints into new paint. The British 

Coating Federation’s PaintCare started a paint reuse program, facilitating for paint to be 

remanufactured. This manual goes through all aspects of implementing a national paint reuse program 

and has been of great value of this thesis.  

Before implementing a paint reuse program, one must be aware of the many difficulties that comes with 

it. Paint is today regarded as waste, and for waste to be recycled into a new product, authorities need to 

grant a so-called End-of-Waste certificate, this could, due to the European Commission Waste Directive 

be done to waste by an approved process. One other implication when implementing a paint reuse 

program, or more specifically, paint remanufacturing, is to recognise the European Commission’s 

directive on REACH (Registration, Evaluation, Authorisation and Restriction of Chemicals) and ECHA 

(European Chemicals Agency). All leftover paints used in paint remanufacturing must be authorised by 

REACH and all the components/substances used in remanufacturing paint must be evaluated and 

approved by ECHA. There is a need for transparency in the paint remanufacturing, therefore samples 

must be taken of every batch of remanufactured paints so that the paint can be tested. Because of this, 

only paints manufactured in the EU can be used in remanufacturing. 

 

When considering starting a paint reuse program in Stockholm, all these aspects need to be solved. 

Therefore, to begin with, a public survey should be sent out to gather information about how much 

leftover paint could be collected in Stockholm, what the public thinks about leaving leftover paints for 

remanufacturing, and to evaluate if remanufactured/recycled paints would sell, if there is a market. A 

good starting point would be to set up a small-scale pilot plant. To get to know the difficult aspects of 

staring a paint reuse program/remanufacturing, i.e. the supply of waste that can be collected, buy all the 

equipment needed for remanufacturing to work, the regulatory, and to get to know the market for 

remanufactured paint. 

 

Keywords 

Paint remanufacturing, paint consolidation, paint reuse program, paint reuse, paint recycling, paint 
directive, VOC. 
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1 Introduction 
 
In the US, a paint reuse or paint recycling program was introduced in 2009 by PaintCare, an American 

Coatings Association program, a non-profit organisation working for minimizing paint wastes, due to 

new legislations on paint. With growing producer responsibilities on paints, the ACA and PaintCare 

started a national program to solve the problems with handling paint wastes, to decrease the amount of 

waste ending up being landfilled (American Coatings Association, 2016). A large number of 

householder’s store leftover paint at home. It is hard to know exactly how much paint that is needed for 

a painting project, which could lead to buying too much paint. If too much paint is purchased it often 

ends up on a shelf somewhere. Maybe it will be used again later, maybe not. In either way, paints are 

often stored at home as there are uncertainties on how to handle it (British Coatings Federation, 2015a).  

 

Lots of people, approximately 62 percent in the UK, regularly visit their local HWRC (household waste 

recycling centres) to properly sort their waste, but only around 30 percent of the HWRC’s are handling 

paint waste (hazardous waste). Because of this, leftover paints are ending up elsewhere, and most of it 

is being incinerated (67 percent) or landfilled (29 percent). Just 2 percent of UK’s leftover paints are 

being further used, one percent is being recycled and one percent is donated for others to use (British 

Coatings Federation, 2015a; All-Party Parliamentary Sustainable Resource Groups & All-Party 

Parliamentary Manufacturing Group, 2015). Cost savings could be made in the UK if leftover paint is 

reused or recycled instead of being sent to hazardous waste. PaintCare UK calculated that local 

authorities could save up to 40 percent of the costs by 2025 if recycling leftover paints instead of sending 

it to hazardous waste disposal but do also say that the savings strongly depend on the market of recycled 

leftover paints (PaintCare UK, 2019; British Coatings Federation, 2015b).  

 

In the UK, the recommendation for handling paint waste is to take it to a local HWRC, but since not all 

HWRC’s are accepting paint waste (liquid waste), it becomes a problem (All-Party Parliamentary 

Sustainable Resource Groups & All-Party Parliamentary Manufacturing Group, 2015). The local 

HWRC’s in the UK will not accept paint waste due to three different reasons, the first one is that it is 

costly to handle the paint waste, the second one is that there can be no guarantee that the paint is non-

hazardous, and the third and last one is because of that there might be air in the paint container, which 

could be hazardous if incinerated (British Coatings Federation, 2015a).  

 

Ever since liquids were banned from landfilling in 2007, there has been questions on how to handle 

paint wastes. To better handle the paint waste, the BCF in the UK has developed a waste hierarchy plan 

for paints for the future and based on information from existing paint recyclers (Harrison, 2019). The 

plan is to recycle as much as possible into new paint or to reuse the paint, the goal is to recycle/reuse 

around 50 percent, today only 2 percent is recycled or reused (British Coatings Federation, 2015b). The 

rest (50 percent) of the leftover paints should, if possible, be used in other products, be used as fuel or 

be incinerated. Landfilling the leftover paint should be regarded as the last solution. Today, most of the 

leftover paints are incinerated (British Coatings Federation, 2015a).  

 

Today Sweden does not recycle paints, paint is (expectantly) brought to a local HWRC, sorted by its type 

and sent for incineration. The question on why to introduce a paint reuse program in Stockholm have 

some simple answers, first, to build a more sustainable (circular economy) market for paint, decreasing 

the amount of paint waste going to incineration. Second, it is of importance to find a way of decreasing 

the growing amounts of waste, this could be applied to paint waste, since there is a possibility for 

recycling and remanufacture paint instead of wasting it. Another answer on why to introduce a paint 

reuse program in Stockholm is because of the cost savings that could be made by doing that. According 

to the BCF, an estimation of approximately 40 percent of the costs for handling and treating paint waste 

could be saved by removing paint waste from the hazardous waste stream (British Coatings Federation, 

2015b). An introduction of a paint recycling/remanufacturing program in Stockholm, Sweden, could 
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decrease the amount of paint that today is being incinerated. A recycling program for paints would 

therefore help in creating a more circular approach on paints, hence, a more sustainable environment. 

 

1.1 Research question, aim and objectives 

The aim of this study is to analyse if paint recycling could be applicable for Stockholm, Sweden, and if 

so, what is the best way of introducing a paint reuse program. Therefore, paint recycling systems 

sufficiently used in other countries are to be investigated, both in terms of what laws and regulations 

that needs to be followed and how to build such a program. This to find out what prerequisites are 

needed to introduce and implement a paint management system in Stockholm, Sweden. In addition, 

environmental advantages and disadvantages of the recycling process are to be researched in regards of 

paint recycling and circular economy.  

1.2 Limitations  

The limitations of this study are primarily based on the European Commission regulations on paint, 

hence, the Paints Directive 2004/42/EC, together with other regulations that must be followed, 

including regulations from the Swedish Environmental Protection Agency, REACH and ECHA. But 

there are other important limitations to this study as well, which are the following: 

 

o Geographical boundary, the study focuses on analysing how a paint reuse program could be 

introduced and implemented in Stockholm, Sweden.  

 

o System boundaries, a reuse program could include all types of paint (water-based, solvent-based 

and aerosols), but for a remanufacturing purpose, this study will be focused on water-based 

paints. Packaging materials, paint containers and other coatings will not be regarded in this 

report.  
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2 Methodology  
 
This study starts out with a broad literature review on the topic including paint recycling around the 

world, remanufacturing of paint waste and European Commission regulation on both paint and waste. 

The study is thereafter divided into three parts (Fig. 1) where a semi-structured qualitative approach is 

used to gather and analyse the data.  

 

 
Figure 1, showing the three different methods used for this study. 

The first method used in this study, which represent the first part, is the document analysis method, 

where researched literature is systematically evaluated, this to have the most significant documents to 

work with and to analyse (Bowen, 2009). The second method, representing the second part of this study 

is the case study method. This method is chosen based on the research question, on how to introduce 

paint reuse/recycling to Stockholm, Sweden, where research primarily is based on gathering 

information about existing reuse programs around the world, e.g. the UK and the US. The third method, 

representing the last part of this study is the “in-depth interviews” method, this method is preferable 

where individual data or experiences are of great importance and could be crucial when analysing the 

results.  

 
2.1 Literature review   

This report started out with a literature review, broadly researching for information about leftover paint 

recycling; on how leftover paints are reused and recycled (remanufactured) in other countries, how 

much leftover paints there is and how to manage the paint in a more circular approach. This was 

followed up by going through the European Commission legislations on paint, e.g. the Paints Directive 

(2004/42/EC) (European Commission, 2004) the REACH regulations on VOC’s (European 

Commission, 2007) along with the Biocidal Directive (98/8/EC) due to ECHA regulations (Kougoulis, 

et al., June 2012; ECHA European Chemicals Agency, 2013). 

The literature/data in this report is mostly found by searching on the Internet for documents, directives 

and other material that could be useful to the study. By using search tools in the KTH database, such as 

Scopus and Science Direct, some essential data were found. But due to a lack of literature on this topic, 

the majority of information on how to establish a paint reuse program comes from the American 

Coatings Association website, including the report “Guidance Manual for Paint Reuse Programs”  

(American Coatings Association, 2008) and from the British Coatings Federations report “A Resource 

Efficiency Action Plan for Decorative Paint” (British Coatings Federation, 2015a). Some reports and 

books were provided through e-mail-contact along with several questions regarding the 

remanufacturing was answered by interviewing the president of Newlife Paints, Keith Harrison. When 

researching on data bases, the following keywords were used, alone or by combinations (asterixis was 

often used.): 

 
Paint remanufacturing, paint consolidation, paint reuse program, paint reuse, paint recycling, paint 

directive, VOC. 

1.
•Document Analysis - Evaluating what data is needed

2.
•Case Study - Compare and analyse the American and the British paint reuse  
systems 

3. •In-depth Interviews - Gather personal information on the topic
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2.2 Data collection 

The researched data are divided into three different parts as mentioned above, and the different parts 
are going to be explained further below.  

2.2.1 Document Analysis 

For this part of the study, most of the data is collected through research on databases and on the 

Internet. The data are gone through, evaluated based on the provided information and analysed (Bowen, 

2009). The data that could be found and which was to be used in this first part of the study is information 

on the European Commission Regulations on paint along with information regarding waste (Waste 

Directive) (European Commission, 2008). Other information provided from this part are the data on 

Swedish regulations in regards of paint and waste along with the Stockholm Waste and Water Plan for 

2017-2020 (Stockholm Vatten och Avfall, 2017).  

 
2.2.2 Case Studies (American and British paint programs) 

In this part of the study, the American and the British reuse programs are compared to each other. Both 

programs provided very important information on how to introduce a reuse program elsewhere and 

what is required, according to laws and legislations on paints. The American Coatings Association 

manual on implementing a paint reuse program provided valuable information on how paint could be 

reused or recycled in many different ways (American Coatings Association, 2008), while the British 

Coatings Federations manual was more informative in regards of what needs to be done in order to 

facilitate a national paint reuse program in connection to household waste recycling centres (HWRC’s) 

(British Coatings Federation, 2015a; British Coatings Federation, 2015b). Also, the British manual was 

more detailed on how to solve the difficulties on how to follow European legislations and what will need 

to be done in order to remanufacture leftover paints.  

 
2.2.3 In-depth Interviews  

The final and perhaps most important part of this study was the in-depth interview with Keith Harrison, 

owner and Managing Director of Newlife Paints, working on remanufacturing leftover paints. When 

meeting Keith Harrison, very useful information was provided regarding the remanufacturing process 

and the difficulties that comes in remanufacturing, but also when implementing a paint reuse program 

on a national basis. Beside from interviewing Keith Harrison, a study-visit to Community RePaint in 

Birkenhead, UK, was performed. Community RePaint is a non-profit organisation working with paint 

reuse and remanufacturing. Being able to visit an actual remanufacturing facility that Harrison works 

with, helped in understanding how to best introduce a similar paint reuse program in Stockholm, 

Sweden. 
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3. Theoretical Background 
 
To be able to better understand the concept of this study a background of the paint recycling industry 

and the theory of circular economy and the waste hierarchy plan is presented. Furthermore, the 

regulations on paint according to the European Commission and the Paints Directive 2004/42 EC is 

presented.  

 
3.1 Circular Economy approach to Paint Waste 

In 2015 the European Commission agreed on a plan, the “Circular Economy Action Plan” to create a 

more sustainable environment in the EU. The plan was adopted to make a transition towards a circular 

economy in the EU. A transition towards a more circular economy is of great economic value for the EU, 

since it means that the value of a resource is preserved inside the EU, it also means that the EU can work 

on minimising the waste and therefore minimising its use of virgin recourses. Hence, when a product 

(recourse) is no longer used, it is being recycled/reused and has further value. Creating a circular 

economy is to ensure the competitiveness inside the EU, this by encouraging innovation and thereby 

new jobs. Moving towards a circular economy is also very significant in regards of sustainability, this is 

due to the possibilities of creating a more sustainable and efficient approach on recourses, where a 

product is being recycled at end-of-life, decreasing the amount of waste and the use of virgin materials 

(European Commission, 2014; European Commission, 2015).  

 

Building a more sustainable model for paint waste requires a discussion on creating a more circular 

approach to paints, on how to better make use for the paint by increased recycling. There might be a 

solution on how to build a more circular economy regarding paints. Paint is today looked at as waste, 

but it could be more than that, it could be a resource if handled correctly (British Coatings Federation, 

2015b). Instead of storing paint until it has degraded, it could be recycled and furtherly used (Hardcastle, 

2016).  

 

When researching for this study, the interest lies in finding out what aspects of the system that seem to 

be of the greatest importance, e.g. where the biggest problem occurs and how to manage it. This question 

will be further discussed in the legislations section. The regulatory parts seem to be the most difficult 

aspects of paint recycling. The managing part of the system/process will also be discussed in the 

remanufacturing section and in the analysis. Furthermore, for waste management reasons, it would also 

be of interest to investigate if recycling of paint may come with some sort of negative environmental 

concerns, and if so, how to handle that.  

 
3.2 The European Waste Hierarchy Plan 

The EU waste hierarchy plan is based on preventing waste from being waste for as long as possible. It 

includes an awareness of consumption, on how consumption patterns reflect the growing amount of 

waste in the environment (European Commission, 2008). A reduction in consumption could possibly 

help decreasing waste, why there is a need to change consumption patterns in order to reduce the 

amount of waste created by over-consumption. In order to do so, people must be aware of how 

consumption patterns influence to negative environmental impacts. Hence, how consumption creates 

waste and what could be done by consumers to decrease negative impacts caused by consumption. As 

the population grows, waste will increase consequently, why efforts must be done to decrease the 

amount of waste produced by the municipality.  

Waste could be reduced in many ways and one important aspect is to prevent waste from being waste. 

Products that could be further used should not be regarded as waste and should instead be reused 

according to the EU waste hierarchy plan (European Commission, 2019). If a product cannot be used 

further, but contains materials that could be reused, those materials should be recycled (Stockholm 

Vatten och Avfall, 2017). 
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3.2.1 Preventing paint waste  

Approximately 30 percent of the people in the UK says that they buy too much paint, ending up with 

lots of leftover paint (British Coatings Federation, 2015a). To overcome the problem of having paint 

stored at home after decoration is done, an effort should be made to purchase the adequate amount of 

paint (British Coatings Federation, 2016). As a costumer, it is not always easy to calculate how much 

paint is needed, depending on type of paint and its coverage, but also what method of application is used 

when painting. How much paint is needed also has to do with what paint is already on the wall, if it is 

light or dark. One way to solve this is to offer some sort of guidance for customers, either online or in 

store, in order to make the purchase of paint more sustainable. Therefore, it is of importance for paint 

manufacturers and retailers to help customers purchasing paint (British Coatings Federation, 2015a).  

 

PaintCare UK mentions four good ways of creating a more sustainable approach to paint and to paint 

waste. The first thing to do is to buy the right amount of paint. The second thing to do is to buy 

remanufactured paint, to support small-scale companies in the UK to finance the recycling. The third 

thing to do is to use up the purchased paint. The fourth and final thing to do is to recycle the paint by 

leaving it at a local HWRC or to donate the leftovers to a recycling organisation (PaintCare (UK), 2019; 

British Coatings Federation, 2015a). 

 

3.2.2 Recycling/remanufacturing to save resources 

One important aspect of preventing waste is the remanufacturing of so-called end-of-life products. 

Remanufacturing helps decrease the use of virgin materials/virgin resources (All-Party Parliamentary 

Sustainable Resource Groups & All-Party Parliamentary Manufacturing Group, 2015). In regards of 

circular economy, it would be of interest to find out the amount of virgin material that is being “saved” 

using paint recycling instead of sent to incineration and/or landfill (British Coatings Federation, 2015b). 

It would also be interesting to know the economic benefits from such a transition. One of the foundations 

of circular economy is resource efficiency. Since the world does not have ever lasting resources, 

resources must be used in a sufficient way, challenging the “take, make, dispose” linear models of 

resources into a closed-loop, circular economy model (Ellen MacArthur Foundation, 2013).  

 

Today, there is no scarcity of raw materials in the production of virgin paints, except for Titanium 

Dioxide, which is a mineral used for its whitening purposes (Kougoulis, et al., June 2012). But there is 

no guarantee that the raw materials/resources (such as minerals) used when producing paints are 

infinite and might therefore increase in cost due to scarcity. Recycling or remanufacturing of paints can 

therefore also work as a safety solution to minimise the risk of insecurities in the supply chain of raw 

materials for the paint production. This is one very important drive in remanufacturing (and in the 

circular economy approach), to secure the supply of raw materials/resources for production. By 

recycling/remanufacturing end-of-life products/waste, the raw materials (resources) used in the 

product stays in the domestic production chain, helps reducing costs, and provides a secure supply 

(Ellen MacArthur Foundation, 2013; British Coatings Federation, 2015b; All-Party Parliamentary 

Sustainable Resource Groups & All-Party Parliamentary Manufacturing Group, 2015).  

 

The savings that could be made in regards of resources when recycling instead of incinerating paint are 

not fully known. Although the ecological footprint of recycled paint has been estimated to be around 50 

percent lower in comparison to virgin paints (British Coatings Federation, 2015b; All-Party 

Parliamentary Sustainable Resource Groups & All-Party Parliamentary Manufacturing Group, 2015; 

Akzo Nobel UK, n.d). The cost savings when remanufacturing leftover paint instead of sending it to 

incineration or landfill are approximately 40 percent. The number is estimated by the BCF and focuses 

on the savings that could be made if leftover paints were not included in the hazardous waste stream, 

the treatment of handling hazardous waste is costly. This means that there are both economic and 

environmental savings to be made when recycling paints instead of having paint wasted (British 

Coatings Federation, 2015a). 
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3.3 Environmental advantages of remanufactured paints 

As mentioned earlier, there are environmental advantages to remanufacturing. Due to the approach on 

remanufactured or reclassified end-of-waste products, such as paint, to have a zero eco-footprint, the 

environmental advantages of remanufacturing paints are big (British Coatings Federation, 2015a; All-

Party Parliamentary Sustainable Resource Groups & All-Party Parliamentary Manufacturing Group, 

2015). In regards of resources saved by remanufacturing paints, it can be measured quite easily. If a 

paint has a remanufactured content of 50 percent, it means that 50 percent of all the materials used in 

virgin paint production are saved. So, 50 percent of paint raw materials, such as Titanium Dioxide, fillers 

(usually Calcium Carbonate), binders (usually vinyl acrylate), and pigments are “saved” from choosing 

to remanufacture instead of producing a virgin product, which means that there are lots of raw materials 

that could be saved (Harrison, 2019). Furthermore, as an example, if a container of paint weights 10 kg, 

the savings that could be made by using 50 percent, hence, 5 kg of remanufactured paint is 5 kg of raw 

materials saved. The costs of raw materials are saved when remanufacturing paints, and clearly impact 

the cost of the production process of remanufacturing. 

 

” The cost saving of raw material offsets our manufacturing cost against the high cost we carry for 

collecting the waste, and the cost of sorting the waste and extracting the waste out of the old 

containers. We also carry a small cost for disposal of the old containers, and of any waste we cannot 

recycle. Also, current technology means that from the waste paint supply we receive, we can usually 

only recycle around 50% and we pay for disposal of this unusable portion.” 

 
  Quote: (Harrison, Newlife Paints, 2019) 
 

3.4 The Stockholm Vatten och Avfall plan of 2017-2020 

Based on the EU waste hierarchy plan, the local waste authority in Stockholm, Stockholm Vatten och 

Avfall (Stockholm Water and Waste in English) formed a plan for managing the waste in the next coming 

years, the “Waste Management Plan for Stockholm 2017-2020) some goals are described below. 

Stockholm City is following the EU waste hierarchy directive, where waste for as long as possible should 

be reused or recycled. Material recycling or reuse within the Stockholm City could be increased by 

implementing new recycling facilities close to where people live, to make it easier for people to sort their 

waste by fractions, instead of putting everything into the same garbage bag. By building new or 

upgrading existing recycling facilities close to where people live, more fractions of waste can be sorted 

out and recycled properly (Stockholm Vatten och Avfall, 2017). But for this to happen, there must be a 

market for recyclable materials, why some materials today are not sorted out and sent to incineration. 

Paint is one of those products.  

Waste prevention by reuse, remaking or recycling has been investigated by the Stockholm Vatten och 

Avfall. In 2015, a new type of recycling center was built in Stockholm city center, a place where people 

can leave waste to be used by someone else. This is also planned for other places as well both inside and 

outside the Stockholm city center. Another way of decreasing the amount of waste in a city like 

Stockholm, that continuously gets bigger is to inform its inhabitants about the city’s sustainability work. 

By teaching the people of Stockholm on how to be more sustainable and how to minimize household 

waste, an important step in minimizing the amount of waste from the public could (hopefully) be made. 

This includes how consumption behaviour influences changes in the environment and how consumption 

contributes to an increase in waste (Stockholm Vatten och Avfall, 2017).  

According to the Stockholm Vatten och Avfall Waste Plan for 2017-2020, products should be reused or 

recycled before being sent to waste. Producers should use materials that could be reused or recycled 

before using unrecyclable materials. This to enable a circular thinking and a circular economy approach. 

By doing so, reuse and recycling will increase, preventing waste from becoming waste. In order to make 
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it possible, Stockholm Vatten och Avfall have together with the Swedish Environmental Program come 

up with a number of aspects to be followed, which are stated below (Stockholm Vatten och Avfall, 2017): 

o HWRC customers should leave reusable products for further reuse. 

o Starting a cooperation with organisations for reuse to enhance reuse. 

o Continue to work with the Swedish Environmental Program on differentiating the waste tax for 

preventing waste by increasing sorting. 

o Continue to work on systems for managing and handling recyclable materials. 

3.5 Paint recycling industry  

Paint can be reused in many different ways, and therefore paint reuse programs work in a variety of 

ways (British Coatings Federation, 2015a). Recovered leftover paint could be reused by donations or by 

exchanges, it could also be recycled with or without further processing. When recycled without any 

further processing, the paint is consolidated, and no additives are added for improving the quality 

(American Coatings Association, 2008). When recycled with further processing, additives such as virgin 

paint and pigments are added to the leftover paint in order to guarantee a high-quality product 

containing a percentage of leftover paint (Newlife Paints, 2019; British Coatings Federation, 2015a). The 

ways of treating leftover paint will be further discussed to make sure that every aspect of implementing 

a paint recycling scheme for Sweden is analysed.  

 
3.5.1 Where did the paint recycling start? 

Product Care in Ontario, Canada, has since 1994 been recovering household paint by developing a 

program of paint recycling. This was made because of growing requirements for producers to handle 

their end-of-life products, e.g. paint, due to new Extended Producer Responsibilities (EPR) regulations 

introduced in 1994. In order to follow the new regulations, paint producers started a non-profit 

organization called Paint Care (PaintCare, 2019) , today Product Care (ProductCare Recycling, 2019). 

Another non-profit organization for paint recycling, The Green Project, in New Orleans started in 1994 

in order to minimize paint dumping into nature and to prevent pollution to water from paint. The Green 

Project wanted to find a more responsible way of handling paint and paint residues, and instead of 

having paint going to landfill or incineration they wanted the paint to be recovered and reused (The 

Green Project, 2018).  

 
3.5.2 Paint recycling programs in the world 

The largest part of leftover recyclable paint comes from the public sector/municipality. Due to a British 

study by PaintCare from 2014, up to 90 percent of the leftover paint for further processing derives from 

home decorators, or DIYs (British Coatings Federation, 2015a; Akzo Nobel UK, n.d). This means that 

most of the leftover paint is decorative paint that could be reused based on its properties (water-based) 

(British Coatings Federation, 2015a). According to Newlife Paints, over 80 percent of the paint from 

waste streams are water-based, and since water-based paints are the main product of paint recycling, it 

means that lots of paint could be reused if handled and collected properly, and there are several options 

to choose from when collecting it from the waste stream (Harrison, 2019). 

 

In the UK, three companies (Akzo Nobel, PPG, and Hempel) alone represent up to 65 percent of the 

market for decorative paints. The amount of paint sold in the UK is around 450 million litres each year, 

and around 12 percent of this (50 million litres) are left over. Out of these 50 million litres of leftover 

paints, the major part comes from DIYs, not from the trade market (Akzo Nobel UK, n.d). From the 50 

million litres of leftover paint only around 2 percent is remanufactured. British research shows that 20 

percent of the leftover paint could be remanufactured, why remanufacturing of paint must be improved. 
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In order to improve the recycling of paint, cooperation between authorities is needed. Today, only 40 

percent of the HWRC’s in the UK accept paints, and the recovered paints are primarily sent to 

incineration instead of recycling or reusing (British Coatings Federation, 2015a).  

 

3.5.3 Remanufactured paints on the market 

In 2019, Akzo Nobel together with Dulux marketed a new paint. The new paint, named Evolve, is the 

first high quality paint produced by a large paint remanufacturer made by remanufactured paint. 35 

percent of the newly introduced paint is remanufactured (Harrison, 2019). This is the first major paint 

manufacturer that uses remanufactured paint in its products and is a step forward in developing a more 

circular thinking for paints. The paint helps in decrease the paint waste by 35 percent, this due to its 35-

percentage remanufactured content and has an approximate 10 percent lesser carbon print compared 

to virgin paint (Akzo Nobel, 2019). 

 
3.6 Laws and Regulations on Paint 

Over the last years, new regulations have been applied to paint. The first regulation (European Paints 

Directive 2004/42/EC) regards the Volatile Organic Chemical (VOC) content in paint which is used to 

control the amount of volatile chemical compounds in paint. Another one was the implementation of 

REACH (Registration Evaluation Authorisation and Restriction of Chemicals) in 2007 (European 

Commission, 2007). These regulations must be followed when recycling paint, which is probably the 

most difficult problem to solve when planning for an implementation of paint remanufacturing (Akzo 

Nobel UK, n.d; British Coatings Federation, 2015a). 

3.6.1 The European Commission Paints Directive 

The Paints Directive of 2004-2010 (Directive 2004/42/EC) was formed to decrease emissions and to 

prevent negative environmental effects such as acidification and ground-level ozone that is formed by 

Volatile Organic Chemical (VOC’s) compounds used in paints. To do so, a limit of VOC’s was set (first in 

2007 and then again later in 2010) to paints, given in grams of VOC’s per litre of paint  (British Coatings 

Federation, 2015a; European Commission, 2004). To better understand what means by VOC, the 

definitions from the Paints Directive have been cited below.  

 

o ” ‘Organic compound' means any compound containing at least the element carbon and one 

or more of hydrogen, oxygen, sulphur, phosphorus, silicon, nitrogen, or a halogen, with the 

exception of carbon oxides and inorganic carbonates and bicarbonates;”  

 

o “"Volatile organic compound (VOC)" means any organic compound having an initial boiling 

point less than or equal to 250°C measured at a standard pressure of 101,3 kPa”  

 

o ” ‘VOC content' means the mass of volatile organic compounds, expressed in grams/litre (g/l), 

in the formulation of the product in its ready to use condition. The mass of volatile organic 

compounds in a given product which react chemically during drying to form part of the 

coating shall not be considered part of the VOC content;”  

 

Quotes: European Commission, Paints Directive 2004/42/EC, article 2, 

paragraph 4-6 (European Commission, 2004)). 

 
Every product of paint must, due to article 4 in the Paints Directive be labelled before introduced to 

market. This label shall address the following, quotes from the European Commission Paint Directive 

(2004/42/EC) (European Commission, 2004).  
 

” Member States shall ensure that the products set out in Annex I carry a label when they are placed 

on the market. The label shall indicate:  
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o (a) the subcategory of the product and the relevant VOC limit values in g/l as referred 

to in Annex II; 

o (b) the maximum content of VOC in g/l of the product in a ready to use condition.”  

Quote: European Commission, Paints Directive 2004/42/EC, 

article 4 Labelling):  (European Commission, 2004) 

  
3.6.2 REACH and ECHA regulations 

REACH (Registration Evaluation Authorisation and Restriction of Chemicals) works together with 

ECHA for evaluating and managing the risk of chemical substances in products across Europe 

(European Commission, 2007). ECHA is short for the European Chemicals Agency, which are an 

organisation working towards an implementation of the European chemical legislation among 

regulatory authorities inside the EU (ECHA European Chemicals Agency, 2013).  Every company in the 

European Union must identify and evaluate what risks are applied to manufacture a chemical substance 

and report how to safely use the substance or product to ECHA (Kougoulis, et al., June 2012; ECHA 

European Chemicals Agency, 2013; European Commission, 2007)  

 

The procedure of approving a substance for the market starts with REACH (Swedish Chemicals Agency, 

2019). REACH has developed a system to assess information about the properties of chemicals 

(European Commission, 2007). Companies/manufacturers use the procedures established by REACH 

to register substances that are used by the company. ECHA receives the registrations from the 

companies and evaluates the substance so that it does not negatively affect human health or 

environment, this is made together with EU Member States. If there is a risk that the substance is 

unmanageable or hazardous to human health or environment, the ECHA committee can either ban the 

substance or control the substance by authorities (ECHA European Chemicals Agency, 2013; European 

Commission, 2007).  

 

Chemicals used in paints must be identified and controlled by REACH (Swedish Chemicals Agency, 

2019), so that no substances have a hazardous impact on human health or negatively affect the 

environment (European Commission, 2007). Solvent based paints do contain hazardous substances, 

while most decorative water-based paints do not (British Coatings Federation, 2015a). Solvent-based 

paints are hazardous and falls under hazardous waste. Furthermore, biocidal or active 

substances/products, which mean products that include some sort of active substance, need to be 

approved before placed on the market. This was earlier controlled by the Biocidal Products Directive 

(98/8/EC) until the European Chemicals Agency (ECHA) took over in 2013 (Kougoulis, et al., June 

2012). All paint products must be approved by both REACH and ECHA before it can be placed on the 

market (European Commission, 2007), this means problems to remanufacturing and will be discussed 

further on (British Coatings Federation, 2015a). 

 

3.7 Leftover paint can cease to be waste 

The question regarding when waste stops being waste is based on EU-legislations but might differ 

between country regulations. The waste to new product generally follows a process of making the waste 

“new again” (European Commission, 2019; European Commission, 2008). For paint recycling, the 

waste stops being waste, due to British regulations, when a process is end-of-waste certified by the 

authorities. The procedure is laid out to authorities, providing a manual for the process to be followed 

to get an end-of-waste certificate, and the product ceases to be waste (Harrison, 2019). For Sweden the 

procedure works in the same way and the Swedish Environmental Protection Agency has provided a 

manual for “end-of-waste to new product” where waste stops being waste if the following procedures are 

followed (The Swedish Environmental Protection Agency, 2017b):  
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o EU-criteria of end-of-waste  

o National regulations for end-of-waste  

o Assessing the specific case (The Swedish Environmental Protection Agency, 2017b).  

Also, chapter 29 in the Environmental Assessment Regulation (Swedish Law) must be followed, which 

specifies the permit and notification requirements of waste (Stockholm Vatten och Avfall, 2017; The 

Swedish Environmental Protection Agency, 2017b).  

 

3.8 Swedish Environmental Protection Agency – End-of-Waste certificate 

Everything that is no longer used and will be disposed of is regarded as waste and will continuing to be 

waste as long as the waste is not in some way recycled (The Swedish Environmental Protection Agency, 

2017b). Waste is regulated by governmental regulations based on the EU waste directive (European 

Commission, 2019; European Commission, 2008). In order to stop waste from being waste, the waste 

must be processed in some way, and for this to be environmentally safe, a clear assessment of end-of-

waste recycling is needed (The Swedish Environmental Protection Agency, 2019).  

The Waste Framework Directive regulates “End-of-Waste certifications” (The Swedish Environmental 

Protection Agency, 2017b; European Commission, 2019; European Commission, 2008). Usually a 

protocol including the manufacturing method and test used for quality control is sent in to the 

authorities. The authorities issue a certificate if satisfied with the protocol from the producer and the 

waste stops being waste and becomes a new product. This protocol for paint remanufacturing in the UK 

is confidential (Harrison, 2019). When there is a chance to convert waste into a new product the Swedish 

Environmental Protection Agency have, based on European Commission End-of-waste criteria, set a few 

guidelines to make it easier to decide whether the waste possibly can become a recycled product. Waste 

could by recycling become a new product or be further used as or in other products if the guidelines are 

followed. The guidelines from the Swedish Environmental Protection Agency are the following (The 

Swedish Environmental Protection Agency, 2017b): 

 

o The new product does not harm the environment or human beings in any way.  

o There is a specific use for the new/re-classified product. 

o There is a market for the new product. 

o The recycled product has the same characteristics as the non-recycled product on the market. 

o The recycled product fulfils the same requirements as the already approved product on the 

market.  
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4 Case Studies on International Paint Recycling Programs 
 
Today, there are many small-scale companies throughout the world, especially in the UK (Newlife 

Paints, 2019), in the US (American Coatings Association, 2016) and in Canada (Loop Paint, 2018; 

Colortech, 2018) that are working towards a more sustainable use of end-of-life paints (Hardcastle, 

2016). Water miscible (water-based) paints, e.g. latex, typically acrylic or vinyl paint, are taken care of, 

often by non-profit organisations, and is further reused in some way or another. The recovery of the 

paint could either be by reuse, by consolidation or by recycling. For an example, in West Sussex, 

England, the company Newlife Paint are using recycling by reprocessing/remanufacturing the leftover 

household paint, marketing it as recycled high-quality paint, guaranteeing the paint is made from at 

least 50 percent recycled materials. By recycling the paint, Newlife Paint has decreased their ecological 

footprint, remanufactured paints have approximately a 50 percent lower carbon-print compared to 

virgin paints (Newlife Paints, 2019; All-Party Parliamentary Sustainable Resource Groups & All-Party 

Parliamentary Manufacturing Group, 2015). In Ontario, Canada, an organisation named Loop Paint 

Smart is using the same idea, recovering household paint and marketing it as recycled paint (Loop Paint, 

2018; Colortech, 2018).  

 
4.1 Ways of reusing paint 

Before going into how to remanufacture paints, the different ways of reusing paint and the variety of 

paint types need to be investigated. This to be able to understand why some paint types are not 

appropriate for remanufacturing and how to best handle the different types of paint in regards of reuse. 

Paint can be reused in more than one way. It can be re-distributed/reused, consolidated or re-

manufactured (American Coatings Association, 2008; British Coatings Federation, 2015a). When re-

distributing the paint, non-governmental organisations, such as ReciPro or Community RePaint usually 

collect leftover paint from the community and give it away for social use (ReciPro, 2019). When re-

blending or consolidating leftover paint, paint is collected, either by events or in permanent facilities 

HWRC’s, sorted by its colour, filtered, mixed and put into a container (British Coatings Federation, 

2015a). The paint is then given away or sold at low cost (ReciPro, 2019). The re-manufactured paint is 

processed, which includes a sorting of colour, filtering the paint from solids (Newlife Paints, 2019), 

(mixing the paint with virgin white paint), added pigments and adjusted in pH, and then sold as recycled 

paint (CalRecycle, 2018).  

 

4.2 Paint types 

Because of the chemical properties of paint, it is very crucial that the recovered leftover paint is handled 

correctly. Due to this, paint is sorted either as water-based (water borne) or as solvent-based (solvent 

borne), where water-based paint often is mentioned as latex paints and solvent-based paint as oil or 

alkyd paints (European Commission, 2008; European Commission, 2004; British Coatings Federation, 

2015a). This is of interest when discussing paints that can be reused or recycled. The two following 

paragraphs are taken from the Paints Directive 2005/42/EC and are of interest when handling leftover 

paints, this because that these paints are solvent borne and cannot be used in recycling. Paints that are 

glossy are often solvent borne (having long oil alkyds) (Lambourne & Strivens, 1999) and will not be 

used for recycling purposes but can still be reused (British Coatings Federation, 2015a). 

 

Annex I in the Paints Directive 2004/42/EC states the following (European Commission, 2004): 

 

” For the purposes of this Directive, paints and varnishes means products listed in the subcategories 

below, excluding aerosols. They are coatings applied to buildings, their trim and fittings, and 

associated structures for decorative, functional and protective purpose.” 
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o ” a) "matt coatings for interior walls and ceilings" means coatings designed for 

application to indoor walls and ceilings with a degree of gloss &lt;= 25@60°. 

o b) "glossy coatings for interior walls and ceilings" means coatings designed for 

application to indoor walls and ceilings with a degree of gloss &gt; 25@60°.”  

 

Quotes: European Commission, Paints Directive 2004/42/EC, 

Annex I, sub-category a and b (European Commission, 2004)). 

4.2.1 Emulsion or latex paints – water-based paints 

In the US, latex paints make up for approximately 80 percent of the paint sold to the public and is the 

type of paint that in the highest grade is returned from public to a paint reuse program, with around 60 

percent. The latex paint, that also could be mentioned as vinyl paint and acrylic paint, is water soluble 

and contains resins, pigments, additives and other solvents. The paint is considered non-hazardous. Old 

latex paints (paints that are older than 10-15 years) could be considered hazardous if containing heavy 

metals or other harmful substances, why it is important for reuse programs to check the labelling on the 

container (American Coatings Association, 2008). In the UK, latex paints are called emulsion paints 

(British Coatings Federation, 2015a).  

 

4.2.2 Oil paints – solvent based paints 

Oil paints make up for approximately 20 percent of the paint sold in the US. Oil paints contain a high 

degree of organic solvents, mentioned as VOCs (Volatile Organic Compounds) which are harmful and 

therefore considered toxic to the environment. Oil paints are due to this hazardous and the treatment 

for oil paints are governed by state regulations. Older oil paint can just as old latex paint contain heavy 

metals, such as led, why the label must be checked when disposed at a reuse program facility. In the US, 

approximately 40 percent of the public leftover paint is oil paints (American Coatings Association, 

2008).  

 
4.2.3 Paint type chemical properties  

Paint is generally made up by 3-4 different ingredients, which are binders, solvents (thinners), pigments 

(Kauffman, 1989) and additives (Harrison, 2019). The binder is essential to the paint by forming a film 

that dries out. The binders contain a resin; either a natural or a synthetic and based on the resin, the 

paint is either a latex/emulsion paint or an oil paint (Kauffman, 1989). Latex/emulsion paints, for 

example, contain some sort of synthetical polymer, such as an acrylic resin or a vinyl resin (there are 

other synthetical polymers used in latex paints as well) while oil paints contain a natural (oil) resin or a 

synthetic resin, often an alkyd resin. The binder often specifies the properties of the paint, if it is glossy, 

its toughness, etc. (Lambourne & Strivens, 1999). The solvent that is used in paint is needed to change 

the viscosity of the paint, to make the paint thinner (European Commission, 2004). For latex or 

emulsion paints, the thinner is water and for oil-based paints, the thinner is some sort of organic solvent, 

such as alcohol or ketones. Pigments are used for colouring the paint. Additives could also be used in 

paints to improve the paints properties in some way (Lambourne & Strivens, 1999).  

 

4.3 Paint reuse program in the US 

In the US, paint producers together with the American Coatings Association have developed a paint 

recycling program that has been operating since 2009, the PaintCare Inc. organisation. The PaintCare 

program started out as a pilot project in 2013 in Oregon and later on became permanent due to new 

legislations for the paint industry (paint manufacturers). Since then, many other American states have 

recognised the paints legislation and today there are 9 states participating in the US PaintCare program 

(American Coatings Association, 2016).  
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4.3.1 PaintCare 

PaintCare, the world’s foremost successful paint scheme is a non-profit organisation formed by the 

American Coatings Association (PaintCare Inc. (US), 2019). PaintCare was formed because of new 

American state laws, starting in Oregon, saying that paint manufacturers must take responsibility for 

paint waste. In order to do so, paint manufacturers formed a stewardship program, working towards a 

decrease in paint waste. By applying a levy fee to every sold can of paint the PaintCare program is funded 

(American Coatings Association, 2008) There are approximately 65 million litres of leftover paint each 

year in the US (American Coatings Association, 2008). PaintCare has since the start in 2009-2010 in 

Oregon successfully “saved” approximately 1,9 million litres (500,000 gallons) of leftover paint per year 

and the PaintCare scheme has continued to expand throughout the country. In California, the PaintCare 

program has since the year of 2012 “saved” around 7,5 million litres (2 million gallons) of leftover paint. 

Paint pick-up service is offered in every PaintCare scheme across the US and are working to collect 

leftover paint from professional painters (American Coatings Association, 2008; British Coatings 

Federation, 2015a).  

 

The paint that is recovered by PaintCare is mostly water-based, and around 70 percent of the paint is 

re-processed into new paint, the rest of the recovered leftover paint is either reused (5 percent), used in 

another product (15 percent) or landfilled (10 percent). For the solvent based paints, the number that is 

reused is around 5 percent and the rest is used in incineration with energy recovery (American Coatings 

Association, 2008).  

 
4.3.2 The American Coatings Association Paint Reuse Program 

In the US, the American Coatings Association (ACA) together with the Paint Product Stewardship 

Initiative (PPSI) has come up with a program for paint to meet the goal of reducing unused paint by 

increasing recycling. In order to manage the program, an agreement between participants (companies, 

industries and government agencies) was formed, the MOU, Memorandum of Understanding, 

establishing a national basis for an implementation scheme for paint resulting in a “paint management 

system” guidance manual (American Coatings Association, 2008). The process of building a paint reuse 

program is well described in the ACA paint reuse program manual and is therefore cited below. Each 

aspect mentioned in the quote will be further explained later.  

“A successful program should have well established goals and performance measures; an adequate 

infrastructure; meet all state and federal regulatory requirements; address potential liability 

concerns; meet operational needs; have a developed paint sorting and container recycling plan; and 

establish an appropriate marketing plan.” 

  Quote: ACA (American Coatings Association, 2008) 

Goals and Performance Measures 

The first step when building a paint reuse program always starts by setting up goals which often include 

the types of paint that will be participating in the program, if it is only latex paints, oil paints, or aerosols 

or a combination of the paint products. While setting up goals, it is important to follow a strict list of 

qualities for the leftover paints. Looking at the specific properties of leftover paint is a good way of 

selecting what type of program is needed, latex paints (water-based paint) are used in a higher degree 

by the public than oil paints (solvent based), why water-based latex paint is easier reused and therefore 

is a good candidate for participation in a recycling program (American Coatings Association, 2008).  

 
Returning to the basis of a reuse program, when setting up goals and performance measures, one way 

of deciding what products will be involved in the program is to design a protocol that could be followed 

(Fig.2). In the US paint reuse programs, the protocol always starts with checking the label to see what 

type of paint it is (solvent-based or water-based) and after that the quality of the paint is checked. The 

quality must be approved in regards of texture, smell, age, etc. The condition of the container must also 
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be approved, where labels are visible. Paint that are not accepted by quality, or if there is something 

wrong with the container will not be approved and will therefore end up in the waste stream. Depending 

on what type of paint it is, it will be sorted out and will be disposed by its properties. Solvent-based 

paints and aerosols that usually are sorted out as hazardous will be sent to the hazardous waste disposal, 

while water-based paints of bad quality that could not be recycled are dried out and disposed as solid 

waste. Either way, when participating in a reuse program of leftover paints, the overall goal is to reduce 

the amount of paint waste from the public and even though some of the paint may not be reused or 

recycled, leftover paint will be disposed more efficiently and more important, properly (American 

Coatings Association, 2008).  

 

 
 

Figure 2, shows a flow chart of how to build a protocol for paint sorting and recycling modified from the ACA Guidance 
manual from 2008.  

4.3.3 Building an infrastructure for paint waste  

There are a variety of ways on how to decrease the amount of leftover paint ending up in the waste-

streams by an increase in recycling. By increasing the recycling of paint, a great quantity of hazardous 

waste could be avoided, and costs for managing the hazardous waste could be saved. The most important 

aspect when starting a reuse program based on the ACA’s recommendation in the Guidance Manual, is 

to know how to manage the paint, how to build the infrastructure around the paint reuse program with 

sortation and collection of paint waste, what needs to be done in order to meet governmental 

regulations, and how to best market the paint that is being recycled (American Coatings Association, 

2008). According to a couple of case studies done by the ACA and provided in the Guidance Manual, the 

most frequent way of treating paint wastes in the US is by either reuse or consolidation (American 

Coatings Association, 2008). But there is also another way of reusing the paint, hence, by 

remanufacturing. Regarding the remanufacturing of paint in the US, it is not well described, and because 

of this, the remanufacturing process is to be described later on in the UK paint recycling program part 

of this thesis (British Coatings Federation, 2015a).  
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4.4 The British Coatings Federation paint reuse program 

In the UK, the British Coatings Federation (BCF) carried out a study showing that the available amount 

of leftover paint is approximately 50 million litres, where around 20 million litres could be used in 

remanufacturing. Out of these 50 million litres, only 50 percent ends up at a local HWRC or is disposed 

as household waste by kerbside collection, the other 50 percent is assumed to be stored in homes. Out 

of the 25 million litres of paint that is deposed, more than 95 percent is being sent to incineration or is 

landfilled (British Coatings Federation, 2015a). To solve the problem of paint waste, the BCF created a 

plan of action called the “Resource Efficiency Action Plan (REAP)” which allows to find a solution for 

leftover decorative paints (British Coatings Federation, 2015a). The REAP report is used to further 

describe the plan used in the UK, which could provide answers on how to best plan for paint 

remanufacturing in Stockholm, Sweden. Although the REAP report do not solve the problem of leftover 

paints, it might give understanding in regards of what will be needed to do the same here in Stockholm.  

Other European countries, for example, the Netherlands and Belgium, also have paint recycling 

programs (Harrison, 2019). These programs are small-scale, but it is not possible to have all the paint 

manufacturers working together, as in the US where paint reuse programs are run by the paint 

manufacturers and PaintCare US. Because of the small-scale programs, it is be better to hold paint 

retailers and waste contractors responsible for the leftover paint. In the UK paint recycling program, the 

producer (paint manufacturer) responsibility approach was not suitable, this because of the basis of the 

program – to reuse or recycle leftover paints (British Coatings Federation, 2015a).  

 

For Sweden, the UK scheme would probably be more appropriate to follow than the US scheme; this 

primarily depends on the regulatory aspects. Sweden is part of the EU and therefore follows the same 

legislations for paint wastes (waste directive, paints directive, REACH and ECHA) as the UK, which 

means that it would be easier to build a somewhat similar infrastructure around paint waste in Sweden, 

if following the UK paint reuse program scheme.  

 

4.4.1 What is required to start a paint reuse program? 

According to the REAP report from BCF, the first thing required when to start recycling paint is to 

involve stakeholders and authorities. The ones that needs to be involved in such a plan are paint 

manufacturers, trade associations, authorities, local governments and other organisations such as paint-

reuse organisations and third sector organisations including charity, remanufacturing and reusing 

(British Coatings Federation, 2015a; Akzo Nobel UK, n.d).  

 
4.4.2 How to handle leftover paints 

The available options (based on the UK:” A Resource Efficiency Action Plan for Decorative Paint”) are 

the following (British Coatings Federation, 2015a): 

o Leftover paint is returned and stored at the retailer. 

o Leftover paint is donated/left off at “collection points”. 

o Leftover paint is collected by a waste contractor. 

o Leftover paint is brought to a local HWRC. 

o Leftover paint is collected by “professional trade painters” to a local HWRC. 

o Leftover paint is exchanged on delivery when purchasing new paint (internet sales). 

The first option requires space at the retail store, that may not always exist. Also, this option requires 

that the retail store accepts all types of paints including a wide spread quality, which might lead to other 
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problems, including sorting, and further handling of the paints. But, since the problem regarding storage 

space and further handling of the leftover paint remains, this first option of collection may be hard to 

applicate (British Coatings Federation, 2015a). The collection option, to leave leftover paint at a local 

collection point where people pick it up could possibly work. This option is often used in the US 

(American Coatings Association, 2008), where an organisation has the responsibility for picking up 

leftover paints and store it for people to use when needed.  

Often these organisations are donating picked up leftover paints for social use in the community, for 

schools or scouts, etc. (Community RePaint Network, 2008). There must be an interest in starting an 

organisation that will have the main responsibility for making people recognize the need for recovering 

leftover paints by reuse. As mentioned in the REAP report on implementing a national paint reuse 

program in the UK, the option of having a paint recycling station at a local HWRC would be the most 

cost-effective on a national scale. In the UK there is already a working program, the Akzo Nobel’s 

Community RePaint scheme (ReciPro, 2019; Community RePaint Network, 2008), that offers this 

solution (British Coatings Federation, 2015a). In the UK the Community RePaint, which has some 65 

sites mostly across England (Community RePaint Network, 2008) are focusing on gathering paint from 

mainly the public and then sell it for a minimal cost of around 1.2 pound per litre (ReciPro, 2019), for 

social use. Solvent based of good quality is sorted by its colour and sold for further reuse (Fig.3) 

(Community RePaint Network, 2008).  

  
Figure 3, the pictures above shows solvent based paints sorted out by its colour, this paint is aimed to be reused.  

Another survey was conducted by the BCF in 2016, asking around half of UK’s HWRC’s (414 centres) 

about how they handle leftover paints. Around 54 percent of the asked HWRC’s do accept leftover paints 

and the rest 46 percent do not. When asking the HWRC’s about paint, the following answers were 

provided (British Coatings Federation, 2016): 

o 77 percent of the paint accepting facilities pre-sort the paint (water or solvent based). 

o 49 percent of the solvent based paints are sent to incineration, around 40 percent is sent to 

recycling. 
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o 47 percent of the water-based paint is sent to recycling by remanufacturing or reuse, while 48 

percent is being incinerated or landfilled. 

o HWRC’s are sending water-based paint to recycling based on public awareness/interest in 

recycling, or due to an agreement between HWRC and local authorities.   

o The main reasons why HWRC’s do not accept paint waste is because of its cost (29 percent); due 

to lack of storage space (25 percent), lack of resources to handle the paint (18 percent).  

More numbers were presented in the report “PaintCare 2016 Local Authorities Survey”, but the numbers 

above give a good demonstration on where the problems of paint recycling seem to occur (British 

Coatings Federation, 2016). The main problem seems to be based on the low number of HWRC’s that 

accepts paint waste and why paint is not accepted. The lack of space at HWRC’s where paint can be 

stored and the lack of resources to manage the paint that comes to the center. The other problem seems 

to be based on the costs of handling the paint, which could be solved by instead of treating it by 

incineration or landfilling, recycle it. By using non-profit paint recycling organisations that collects the 

paint at the HWRC’s the costs of treating it decrease (British Coatings Federation, 2015a). Another 

aspect that is of importance from these numbers is the fact that the public awareness is high (British 

Coatings Federation, 2016), which is positive in regards of creating a market for remanufactured and 

recycled paints.  

4.4.3 Water-based paint will be remanufactured 

For the purpose of recycling leftover paint, water-based paint is used (Harrison, 2019). The businesses 

around the world that are recycling paints are all focusing on waste water-based paints (British Coatings 

Federation, 2015a; American Coatings Association, 2008). Solvent based paints are due to 

environmental and legal regulations almost phased out, because of its harmful properties (European 

Commission, 2008). In order to be able to remanufacture paint, organisations gathering paint only 

accept water-based paints of good quality. Other paint types could be handled, but only for the purpose 

of redistribution and reuse (British Coatings Federation, 2015a).  

 

PaintCare has developed a “recycling locator” which could be used to find local HWRC’s where paint can 

be taken for further treatment. In both the UK and the US, there are also websites, driven by non-profit 

organisations, which could be used to inform householders on where to bring paint waste and which 

works is a similar way as the PaintCare website (PaintCare (UK), 2019; PaintCare Inc. (US), 2019). 

People take their paint waste to local HWRC’s that accepts paint waste, and trained personnel at the 

local HWRC’s then sorts the paint based on its type (water miscible or oil paints). Non-profit recycling 

organisations, such as Community RePaint in the UK (Community RePaint Network, 2008), collects the 

paint from the local HWRC’s and either put it up for further reuse or remanufacture it into new paint 

(Newlife Paints, 2019). 

5 How does a paint recycling scheme work? 
 
In order to provide an answer to whether a paint recycling program/scheme could work in Stockholm 

in a similar way as in the UK, the owner and Managing Director, of Newlife Paints Keith Harrison was 

interviewed. When Harrison started Newlife Paints, no one was recycling paints. The idea came from 

having a garage full of leftover paints, and as a chemical engineer Harrison sought some way of reusing 

it which ended up in creating a process for reprocessing leftover paints. Most of the paint ending up at 

local HWRC’s comes from the public and approximately 80 percent of the paint is water-based paints. 

In the UK, many HWRC facilities accept paints from households, and in the facilities, there is a place 

where to put leftover paints for reuse or recycling. The paint that comes to the HWRC facilities are gone 

through so that the paints are sorted correctly, hence, as water-based paints or as solvent based paints. 

The HWRC’s are not recycling any paints, but they do offer to pay paint reuse/recycling organisations 

for picking it up for further reuse/processing (Harrison, 2019).  
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Based on information provided by Harrison and information provided from employees at the study visit 

to Community RePaint, a company that recycles leftover paints, using Harrisons licenced process, along 

with leftover building materials the recycling starts at the local waste sites (HWRC’s). Household 

leftover paints are taken to a local HWRC where the paint is segregated into water-based paints or 

solvent-based paint. Leftover household paints are thereafter collected by organisations such as 

Community RePaint and brought to a recycling centre. The paint is sorted by colour and type, matt or 

silk (Fig. 6). Silk paints (high sheen paints) are stored and sold based on colour and amount. Water-

based paints are decanted and filtered based on colour and surface finish into barrels for mixing. 

Additives are added into the paints to return the waste to a saleable quality to be able to market the paint 

at normal sales value. The paint is thereafter filtered again and put into new containers and sold based 

on its colour (Harrison, 2019). Coloured paints sell at higher prices than ordinary white paint. 

 

 
Figure 4, picture taken of the sorting of paints at the Community RePaint facility in Birkenhead outside of Liverpool, 

notice that the labelling could be seen on every container. 

 

5.1 The process of remanufacturing paint   

The paint recycling process is shown below (Fig 5.), the process itself is quite easy and is therefore not 

that costly. The most important thing to have in the production process is a recycling station and the 

necessary equipment. Big barrels are needed to empty the paint cans, there is also a need for filters for 

the paint to be filtered through and for a mixer, to mix the paint to assure that the additives that are 

added to the paint is completely mixed, this to get a homogenous mixture (Harrison, 2019). 
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Figure 5, flow chart of the UK paint scheme, showing the process of remanufacturing paints. 

 

  
Figure 6, shows Keith Harrison mixing paint at the Community RePaint facility. 

When the paint is mixed and filtered through a fine-mask filter it is tapped into new paint containers 

and provided with a batch number. The paint is then sold as remanufactured paint based on 90 percent 

recycled leftover paint (Harrison, 2019). Since the process is easily built, the biggest problem when 

implementing recycling of paint has very little to do with the actual process. The most difficult part is to 

make sure that regulations are followed. Along with getting an end-of-waste certificate from the 

authorities to demonstrate that the remanufactured paints are no longer waste, but a new product. When 

recycling paint from leftover paints every paint included in the recycled paint blend must be measured, 
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noted and provided with a batch number. Virgin paints on the market is already checked, labelled and 

approved by EU legislations and REACH and could be further used (in remanufacturing) as long as it is 

in its original container along with information about colour, batch number and its ingredients 

(Harrison, 2019). 

 
In order to guarantee the consumer a perfectly non-harmful recycled paint, every paint tin and container 

used in the recycling is checked before used in recycling. Every paint must therefore be in its original 

container, otherwise the paint will not be used. This also enables the recycler to check that none of the 

paint is contaminated by other wastes e.g. old engine oil. One important aspect of the process of labelling 

recycled paint is traceability, to trace where the paint comes from. Authorities need to know where the 

paint used in the paint remanufacturing process originates from, its brand and the amount used in the 

recycled paint. All paints sold on the British market are labelled and approved by REACH, which means 

that it could be further reused in recycling as long as the paint used in remanufacturing can be traced to 

demonstrate that the paint is of European origin (British Coatings Federation, 2015a; Harrison, 2019). 

This means that for every batch made of recycled paint, there are documentation on what paints are 

used and the amount of each paint included in the blend. Any paints of none EU origin are discarded 

(Harrison, 2019). 

 

Biocidal or active substances are added to the paint to avoid any microbial or bacterial growth in the 

paint. Biocides are either microorganisms or chemicals used to destroy/damage living organisms such 

as bacteria and are controlled by ECHA. Because of this, tests must be made to the paint in order to 

make sure that the paint follows the Biocidal Directive (98/8/EC) (Kougoulis, et al., June 2012; 

European Commission, 2012). When all additives/biocides are added to the paint and the paint is 

controlled and approved due to REACH and End-of-waste legislations, the remanufactured paint is sold 

on the market. Figure 6, shows a picture taken at the Community RePaint facility outside of Liverpool 

where remanufactured paints are for sale. When remanufacturing paints a sample is taken from each 

batch of the recycled paints so that quality tests could be made if needed. Every sample that has been 

stored for 5 years unopened has been stable and usable. The test made to the remanufactured paint 

includes tests for opacity, scrub resistance and stability. Stability tests are carried out at high 

temperatures (45 degrees Celsius) for a couple of weeks, which is equivalent to store paint for 2 years 

(Harrison, 2019). 

 

 
Figure 7, picture of remanufactured paint at the Community RePaint facility in Birkenhead, Liverpool 



 22 

5.2 Prerequisites to follow - European regulations  

According to Harrison, there are challenges to recycling paints and the largest challenge lies within the 

REACH legislation (Akzo Nobel UK, n.d; Harrison, 2019). All of the components in the paint must be 

known and all hazardous substances must be identified, this to have the appropriate labelling in order 

to ensure that the paint will cause no harm to human health or the environment (European Commission, 

2007). For new paint, this works perfectly fine, but for leftover paints, where there are no guarantees 

that the paint is not contaminated in some way, this becomes a problem. Paint that is recycled could not 

present the exact information that REACH requires (British Coatings Federation, 2015a). To overcome 

this problem, leftover paints could be reclassified (Harrison, 2019; The Swedish Environmental 

Protection Agency, 2019) 

Leftover paints are considered as waste, which becomes a problem when seeking a solution to 

minimizing the amount of leftover paint stored in households. Since leftover paints are classified as 

waste due to REACH legislations and for transportation purposes, the present schemes have been 

provided a dispensation certificate/license and a license for transportation in order to be able to collect 

and reuse/remanufacture paints. This will work for as long as the collection of leftover paint remains 

low, but if the volume increase, it will not be durable to work in that way. Because of this, with increasing 

volumes of leftover paints, a reclassification is needed (British Coatings Federation, 2015a; Harrison, 

2019).  

 

As mentioned in chapter 3, there is a solution to this problem, paint can be reclassified by filling in an 

end-of-waste protocol (The Swedish Environmental Protection Agency, 2017b; Harrison, 2019). 

Leftover paints cease to be waste with an end-of-waste certificate. The paints made must no longer 

follow waste regulations, instead the remanufactured paints are controlled by production regulations, 

hence, must follow REACH regulations. The remanufactured product (recycled leftover paint) contains 

the same ingredients as products already registered and marketed by REACH. Although it still needs to 

be controlled and verified. The requirements from REACH on paint recycling in the UK is that the 

recycled product must be made from already REACH and ECHA registered raw materials (Harrison, 

2019; British Coatings Federation, 2015a). 

The regulations made by the European Commission and the Paints Directive (2004/42/EC) regarding 

VOC’s needs to be followed also for remanufactured paints, why the paint must be controlled, and 

batches monitored (European Commission, 2008). Also, the biocidal content must be controlled due to 

regulations by the European Commission, Biocidal Directive (98/8/EC). If the remanufactured paint 

contains active substances (biocidal), accurate labelling protocols are required, this to ensure the 

preservation qualities over time. This to maintain the product integrity (British Coatings Federation, 

2015a). One alternative way of doing this could be to treat the paint with heat to sterilise it and to ensure 

a good quality (no bacterial growth) of paint (Harrison, 2019). 

The problem regarding paint recycling, appear to lay in the problems of managing the system, including 

production, marketing and especially the end-of-life treatment of paint (recovery, reuse, recycling), with 

all of its regulations and legislations (American Coatings Association, 2008; British Coatings 

Federation, 2015a; Akzo Nobel UK, n.d). Both the US and the UK guidance manuals include all of the 

difficult steps required for the implementation of paint recycling (American Coatings Association, 2008) 

and will therefore be used as a basis for analysing what will be required for building a Swedish paint 

reuse program. 
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6. How to introduce a paint reuse program in Stockholm 
 
Prior to analyse how to best introduce a paint reuse program in Stockholm, Sweden, a couple of 

challenges must be solved. The following challenges on how to build a well-working paint reuse program 

have been identified and will be analysed: 

 

o Producing good quality paint. 

o Managing/staring up a paint reuse program.  

o How to collect the paint. 

o Creating a stable supply-chain. 

o Introducing a small-scale pilot-plant. 

o Follow European Commission Laws and Legislations. 

o Creating a market. 

 
The American and British paint reuse programs have been investigated. This, to gather knowledge on 

how to build an efficient reuse program for paint in Stockholm and what the requirements are. The ACA 

paint reuse program, e.g. the ACA Guidance Manual (American Coatings Association, 2008) as 

mentioned before, does not cover information on how to remanufacture paint, but has been of value in 

regards of how to manage and operate the basic infrastructure for a paint reuse program. The American 

program describes the importance of setting up goals for the recycling scheme including a protocol (see 

fig. 2) to follow, so that every can of paint is treated correctly, which is crucial for further recycling and 

remanufacturing. The American program does also cover the different ways of handling paint waste, on 

how to recycle the paint without remanufacturing and instead offer householders different ways of 

getting rid of leftover paint.  

 

This information should be applied to Stockholm if deciding on establishing a paint reuse program. 

Goals for the scheme must be set, deciding on what paint to accept, if to only accept water-based paint 

or as in the US, accepting solvent-based paints as well, but only for reusing purposes. Paint swaps offers 

an easy way of getting rid of leftover household paints . It provides an opportunity to leave leftover paints 

at a temporary exchange area, which could be run as a local community event or be a part of a household 

hazardous waste program. People bring leftover paints to give away, so others can reuse it. This method 

helps in reducing the amount of leftover paint stored in households and prevent paint ending up in the 

waste stream without the need of having a permanent facility. Donation of paint is another method that 

is frequently used in the US (American Coatings Association, 2008), and which could be used in Sweden 

as well. People donate leftover paints to non-profit recycling organisations, to be used in charity or to be 

re-sold at low cost. The latter method requires storage space, where the paint can be stored until reused 

or re-sold, which may be one negative aspect of the method. Either one of these methods could probably 

be used in Sweden and might be a good start in creating a more sustainable approach to paint waste. 

None of these methods require processing or any other treatment that needs to be reported to the 

authorities and should thereby be approved without any difficulties. 

 

6.1 Producing good quality paint 

Paint re-blending or consolidation is one way of reusing paint and is more often used in the US than in 

the UK. Even though consolidation could be applicable for Sweden for water-based paints, 

remanufacturing appears to be a better way of handling the leftover paints. This because there could be 

difficulties in guaranteeing a good quality when only re-blending the paint. To build a sustainable model 

for leftover paints, remanufacturing of paint provides a better solution in terms of providing a good 

quality (recycled) paint to the market (British Coatings Federation, 2015a). This is due to the process of 

remanufacturing paint, consolidated paints are not treated in any way, while remanufactured paints are 

required to follow a strict process that includes testing for a high quality. Consolidated paints are just 
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bulked up into larger containers and are often poor in quality, why there might not be a market for these 

types of reused paints (Harrison, 2019). 

Why consolidated paints have a bad quality depends on a couple of reasons; the paint is not always 

sorted by its properties, which means that the paints that are mixed together might not be compatible 

and can destroy the performance of the paint. Furthermore, since no additives are used, biocides used 

to control the biological growth are not added, meaning that the paint might start degrading after just a 

short period of time and could therefore not be further reused (remanufactured). Since consolidated 

paints are not mixed and tested, the paint often settles, leaving a watery mix at the top and a thick 

unusable paint-mix at the bottom of the container (Harrison, 2019). Despite these aspects, consolidation 

is not a bad way of reusing paint and will contribute in decreasing the amount of leftover paint being 

sent to incineration or landfill, why consolidation should not be discarded if a paint reuse program is to 

be established in Stockholm.  

 
6.2 Managing/staring up a paint reuse program  

There are a couple of interesting criteria that needs to be evaluated in order to investigate if paint 

recycling could be introduced in Sweden. The following criteria should be investigated: 

Public Opinion 

An important aspect of getting to know the public’s opinion on paint recycling is to understand how 

much extra paint that could possibly be collected if householders knew where to take the paint to get it 

recycled. A survey, like the one by BCF (British Coatings Federation, 2015a), could be useful in order to 

get the publics opinion on paint recycling and to decide whether to start planning for such a system. 

Since the public opinion on paint recycling is essential when introducing a paint reuse program in 

Stockholm, householders at two local HWRC’s in Stockholm was asked two questions regarding paint 

recycling. One question was if householders would appreciate such a program and if there was a will to 

contribute with leftover paints for further recycling, the other question was if the householder would be 

interested in buying remanufactured paint. The answer to both questions was yes. This does not mean 

that this is the public opinion on paint recycling in Stockholm, but it is an indication of an interest in 

buying remanufactured paints.  

 

Cost-benefit Analysis 

A strategy must be developed, solving the issues on how to manage a paint reuse program. A cost-benefit 

analysis (CBA), like the British “2016 PaintCare local authorities survey” by BCF (British Coatings 

Federation, 2016), could be made to understand what costs that could be saved by recycling instead of 

treating the paint waste as hazardous, sending it to incineration or landfill. Hence, what are the benefits 

of such a conversion. Also, the cost for processing leftover paints into new paint, e.g. sorting costs for 

personnel, remanufacturing costs including machinery personnel and additives, costs for new 

containers for the remanufactured paint and costs for distributing the remanufactured paint also needs 

to be addressed and included in the CBA along with the benefits of the sales of remanufactured paints.  

 

Program Funding 

Another issue is to secure the funding of the program. As mentioned before, in the US a levy fee has been 

added to each can of paint to fund the PaintCare program (American Coatings Association, 2008). 

Funding can be secured in different ways; either a levy fee can be applied to each can of paint as in the 

US, or it can be secured by governmental funding (BCF) as in the UK (British Coatings Federation, 

2015a). Since Sweden must follow the same legislations (European Commission Directives) as the UK 

in regards of paint, the British funding model would probably be more appropriate than the American. 

Because of that, to secure funding for a paint reuse program in Stockholm would be to involve the 

Swedish government to work with the paint and waste industries. It is also of great importance to involve 

stakeholders. This to help funding paint remanufacturing and to support local authorities along with 

waste contractors and paint manufacturers.  



 25 

 

Involve important stakeholder 

When starting a paint reusing program with the goal to remanufacture leftover paints, the first step 

besides involving the government and the industry (British Coatings Federation, 2015a; British Coatings 

Federation, 2015b), therefore would be to involve important stakeholders, such as local governmental 

authorities, waste contractors, paint manufacturers and paint retailers along with the public. If to start 

a paint reuse program in Stockholm, stakeholders must be identified, where the following stakeholders 

should be of interest: 

 

o Paint Industry (paint manufacturers, paint remanufacturers, major paint retailers). 

o CEPE (The European Council of the Paint, Printing Ink and Artists' Colors Industry). 

o Ministry of the Environment (Government). 

o The Swedish Environmental Protection Agency (End-of-waste certificate). 

o The Swedish Work Environment Authority. 

o The Swedish Chemicals Agency. 

o Avfall Sverige (Swedish Waste Management Association). 

o Stockholm Water and Waste (Local Waste Authorities). 

o SVEFF (Swedish Paint Trade Organisation). 

o Local HWRC’s. 

o Local Waste Contractors such as Ragn-Sells. 

o Reuse organisations. 

 

6.3 How to collect the paint 

The second step would be to create an infrastructure for handling the paint waste, on how it should be 

collected, and who should collect it (British Coatings Federation, 2015a). Furthermore, where it should 

be collected, if to include sorting of leftover paints at local HWRC stations or if paints should be donated 

to a recycling non-profit organisation such as Community RePaint in the UK (Community RePaint 

Network, 2008). Since paints are already taken care and sorted by local HWRC’s in Sweden, the 

collection of paint for remanufacturing could possibly be manged at site. If so, what should be done is 

to better sort out the water-based paints that could be used in remanufacturing. If this should be done 

by local HWRC’s or by a non-profit organisation as Community RePaint must be further analysed. 

Today the paint is sorted and disposed as water-based or as solvent-based at local HWRC’s in Sweden. 

At Hagbytippen in the northern part of Stockholm, pictures were taken to show how the sorting is 

managed and how household paint wastes are disposed today. In figure 8 and 9, household waste 

containers are shown. In the first container (fig. 8) water-based paints along with flower nutrients, skin- 

and hair care products, putty knife, bathroom silicone, and some waterborne oils are to be thrown. Since 

there is a combination of wastes that are thrown into that container, that container could not without 

further sorting be used for throwing recyclable paints. If there is a possibility to have a container for just 

water-based paints and not all the other waste types, paint wastes for recycling could be thrown here 

and later be sorted based on the paint’s quality.  
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Figure 8, picture of water-based waste disposal container at Hagbytippen in Stockholm. 

In figure 9, a container used for solvent-based paint wastes is shown. In Sweden, 52 percent of the 

household paint wastes are solvent-borne, which is a remarkably high number compared to both the US 

and the UK, where solvent-based paints make up for around 20 percent of the market (Ågren, 2019; 

American Coatings Association, 2008; British Coatings Federation, 2015a). In Sweden solvent-based 

paints are incinerated with energy recovery. Due to this, there might be no interest in Sweden for 

recycling solvent-based household paints by reuse, as done in the US and the UK.  

 

 
Figure 9, picture of the solvent-based paints disposal at Hagbytippen in Stockholm.  
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Since leftover paints are sorted accordingly, it means that the collection of paints for recycling should 

not be that difficult to solve. If as mentioned earlier in chapter 6.3, instead of having one container for 

all water-based wastes as it is today, have two different containers, the collection of water-based 

recyclable paints would be more manageable. The paint must be controlled before going into 

remanufacturing. Sorting out the water-based paints by changing from one container to two containers 

would probably make the whole collection process more time efficient and less messy.  

 

6.4 Creating a stable supply-chain 

The second step in developing a paint reuse program would be to research the possible market for reuse 

of paints. Building an efficient paint reuse program includes creating a solid market for remanufactured 

paint. Researching the possible market will therefore be of importance. Knowing how much leftover 

paint there is in Sweden would be of significance. An evaluation was made to approximate the amount 

of leftover paint stored in British households (British Coatings Federation, 2015a). The figure showed 

that (on average) each person in the UK produces approximately 1 litre of waste paint of each year. If 

this number was to be the same for Sweden, hence, 1 litre of paint waste per person a year, it would 

provide approximately 10 million litres (around 10 million people in Sweden) of waste paint each year 

with Stockholm alone producing some 1 million litres (Harrison, 2019).  

The number of paint waste produced per person each year in Sweden may not be comparable to the 

number approximated for the UK. Statistics made by the Swedish paint trade organisation, SVEFF, in 

2018 shows that the total amount of paint sold on the Swedish market was around some 115 000 litres, 

where approximately 52 000 litres are from retail (SVEFF , 2019). These numbers are not at all close to 

the estimation based on the UK paint market but might still play a role in deciding whether to start a 

recycling scheme for paints. This is because there might be large volumes of paint stored in households. 

Numbers provided by Kristoffer Ågren at Ragn-Sells shows that there are approximately 15 000 tonnes 

of paint wastes coming into Swedish local HWRC’s each year (Ågren, 2019). Out of this amount, 48 

percent (7,200 tonnes) are water-based paints that today is incinerated. How much of the 7,200 tonnes 

of water-based wasted paints that could be further used is unknown. If to use the same percentage (20 

percent) as in the UK when calculating how much of the paint waste that is being sent to incineration 

could instead be used in recycling, it would mean that there are around 1500 tonnes of paint that could 

be remanufactured each year.  

 

Another number presented by the BCF is that around 10 percent of all purchased paint in the UK will 

never be used (British Coatings Federation, 2015a). So, if the statistics from SVEFF should be used again 

(SVEFF , 2019), but this time by 10 percent, it equals to around 12 000 litres of unused paint each year 

in total, where around 5,200 litres comes from retail. The numbers calculated are widely spread, and in 

order to know how much leftover paint that is stored in Swedish homes and how much of the paint 

bought each year that will never be used, a broader research must be made. To get a genuine number of 

the amount of leftover household paint that could be recycled by remanufacturing, there will be a need 

to investigate this further. The best way of investigating that would probably be to send out a public 

survey to the householders of Stockholm. The survey should include the following: 

o How much paint is stored at home?  

o How much paint is purchased each year?  

o What householders think about donating/recycle leftover paints to be further 

reused/remanufactured.   

o If householders would be interested in buying remanufactured paints.  
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When knowing how much paint that is stored in Swedish homes that could be recycled, a paint reuse 

program could be introduced. By introducing a reuse program for decorative leftover paints, people can 

donate paints to be recycled. Starting to remanufacture leftover decorative paints could possibly be done 

by contacting a leading company in the paint remanufacturing business, for example like Newlife Paints 

in the UK. Countries such as the Netherlands and Loop Recycling in Canada are using the process that 

was constructed by Newlife Paints.  

 

6.5 Introducing a small-scale pilot-plant 

One way of implementing paint recycling in Stockholm, Sweden, would be to start with a small-scale 

pilot plant, as done in the UK (British Coatings Federation, 2015a). This to understand the Swedish 

market for paint reuse, but also to be able to get to know the paint waste supply chain for Sweden. 

Furthermore, since there are regulatory parts that must be solved including getting an end-of-waste 

certificate along with following the EU legislations on paint (The Swedish Environmental Protection 

Agency, 2019; British Coatings Federation, 2015a; European Commission, 2007), it may take some time 

to solve these parts. Also, the required equipment for the actual remanufacturing must be purchased 

and remanufacturing must be tested before setting up a national scale reuse program, why a small scale-

pilot plant would be the best way to start.  

Before implementing a pilot plant for paint reuse and remanufacturing, there are some aspects that 

needs to be solved. One important aspect is to have enough space at the recycling centre so that 

householder easily can drop off leftover paints. One other very important factor is to have people 

working with the sorting of paints at the recycling centre to control that the dropped off paints are 

classified correctly, this to make sure that the water-based paints and the solvent-based paints are not 

mixed up. 

 

A pilot-plant for paint remanufacturing should preferably be started close to or at a local HWRC in 

Stockholm City. From a public perspective it might be more convenient to start at an already existing 

recycling centre used by the public. In both the US and the UK, recycling facilities for paints are located 

close to the city, to make it easy for householders to dispose/donate leftover paints and to make the 

transportation of leftover paint to the remanufacturing site as short as possible (British Coatings 

Federation, 2015a; American Coatings Association, 2008). Furthermore, it would be necessary to have 

an agreement between the local HWRC (owned by the Stockholm Waste and Water), the local waste 

contractor (Ragn-sells) and the paint remanufacturer company, why a cooperation between these actors 

would be required to even start a pilot-plant for paint reuse/remanufacturing.  

 

6.6 Follow European Commission Laws and Legislations 

When there is an agreement between involved actors, and for as long as national and European 

legislations and regulations are followed according to the Paints Directive, REACH end ECHA, a pilot 

plant for paint waste could be started. According to the Paints Directive, there are limitations to the VOC 

content in paints, which means that the paint that is being remanufactured must stay below the limits. 

Although this should not be a problem due to the low content of VOC’s in decorative paints (British 

Coatings Federation, 2015a). The most problematic issue has been identified by the BCF and is referred 

to the waste classification process. Leftover paint that has been disposed at a local HWRC is classified 

as waste and therefore needs to be re-classified. This process is in Sweden controlled by the Swedish 

Environmental Protection Agency. Following, there will be a need to get an end-of-waste certificate from 

the Swedish Environmental Protection Agency. To get the end-of-waste certificate the 

guidelines/requirements from the Swedish Environmental Protection Agency must be followed (see 

guidelines in chapter 3.7) and the remanufacturing process must be approved (The Swedish 

Environmental Protection Agency, 2017b; The Swedish Environmental Protection Agency, 2019; British 

Coatings Federation, 2015a). 



 29 

When an end-of-waste certificate is issued, and the paint has been re-classified (no longer waste) the 

product (remanufactured paint) is instead covered by product legislations, which are controlled by 

REACH (The Swedish Environmental Protection Agency, 2019). The remanufactured paint must, due 

to European Commission legislations, be approved by REACH and ECHA, why an SDS (safety data 

sheet) must be established for the remanufactured paint by the remanufacturer of the paint. In Sweden, 

REACH is supervised by several agencies, such as the Swedish Work Environment Authority, the 

Swedish Chemicals Agency and the Swedish Environmental Protection Agency, why all these actors 

including local authorities cooperate in granting Safety Data Sheets (Swedish Chemicals Agency, 2019a; 

Swedish Chemicals Agency, 2019b). When REACH and ECHA legislations are followed, the 

remanufactured paint can be marketed and sold.  

On other important aspect in regards of starting a pilot-plant for the remanufacturing of leftover paints 

is that the paints that go into the remanufacturing process must be controlled. This, to make sure that 

the paints are not contaminated, to control the quality and to make sure that the final product 

(remanufactured leftover paint) can be tracked correctly. The traceability is thereby very important for 

this process in regards of REACH and European Commission regulations (European Commission, 

2007), why every can (different brands use their own paint recipes) of paint used in the remanufacturing 

process must be approved and produced in the EU (Harrison, 2019). Because of that, there is a need to 

get to know the many brands used in Sweden. This is also why there is a need to collect samples of each 

batch of remanufactured paint so that test could be made. When the paint is approved for 

remanufacturing, it will be sorted by colour and then managed accordingly. The paint can then be 

marketed as remanufactured paint. 

6.7 Creating a market 

After the paint is collected, sorted and remanufactured, one final and very critical step of having a good-

working paint reusing program is left, to have the remanufactured paints sold. Therefore, it will be 

important to “find a market” for the paint. The problem of finding a stable market has been recognized 

as one of the biggest issues for paint remanufacturing, and when a stable market is found, 

remanufacturing could increase (British Coatings Federation, 2015a). Due to this, when introducing 

paint recycling to Stockholm, efforts should be made on making people conscious on the fact that there 

is a sustainable product on the market that could help in reducing waste, e.g. paint waste. Hence, making 

people wanting to support a more sustainable product.  

The final and very important step is to build a market for the remanufactured paints, e.g. if no one buys 

the remanufactured paints, it will not be economically viable to remanufacturing paints (without 

governmental funding) (British Coatings Federation, 2015a; British Coatings Federation, 2015b). 

Research should be made on previous studies on how to market a recycled product. Therefore, 

marketing for remanufactured paints should be started in an early stage, possibly pushing on that 

remanufactured paints are a good substitute to virgin paints.  

 

How to best market for these products should be further analysed, but involving social media is one way 

to create interest and may possibly be a good choice. Marketing could thereby be made through social 

media, through Instagram and through Twitter, but maybe more importantly by advertisement in blogs 

and influencers. One other possible angle of marketing would be to involve a major paint manufacturer 

such as Dulux in the UK, into remanufacturing, to sell the product. A paint brand such as Dulux, which 

is known to a vide public, creates headlines. When the newly developed “Evolve” paint by Dulux was 

introduced to the market, it made lots of headlines due to its percentage (35%) of remanufactured 

content (Harrison, 2019; Akzo Nobel, 2019). 
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7. Discussion 
 
The discussion is divided into three different parts, the first part for verifying the sources used in the 

report, a second part where the analysis is discussed in regards of validity and third part for discussing 

the generalizability of the analysis. 

   

7.1 Verifiability of the sources used 

The basis of this report focuses on existing programs in the US and in the UK, the sources used are “real” 

manuals written by big governmental organisations, the American Coatings Association and the British 

Coatings Federation, why the information in these reports has been regarded as verifiable. In the US 

manual there are lots of examples of existing paint schemes, case studies, which explain how the facility 

works. Furthermore, the case studies in the US manual provided information on how the US paint 

programs usually work. Other than that, the information from the US manual could be used in 

comparison to the British, which gave more insight in how these paint programs were started and why, 

along with how to best prepare for starting such a program. In the British “REAP” report, lots of 

information on how to prepare for an introduction of and to manage a paint reuse program was 

conducted, mostly regarding the many difficulties that comes with starting up a paint reuse program. 

Difficulties that has been looked at and analysed from different angles, how to best overcome the 

difficulties and what to expect when to introduce a paint recycling scheme in Stockholm, Sweden. Both 

these sources are due to its informative characteristic’s verifiable sources. 

In regards of the other sources used in this report, especially the in-depth interview should be regarded 

as verifiable, where the interviewee, Harrison, is a first-hand source, who came up with the actual 

process of remanufacturing. Because of this, Harrison has provided important information to this 

report. Mainly on how the actual remanufacturing process works and what challenges that comes with 

it, but also information regarding European legislation and where to find that information. It would be 

incorrect to say that there might be no biases in focusing large parts of the remanufacturing procedure 

on personal contacts, but since this report is on how to build an efficient reuse program, it would be 

incorrect to not include and trust information gathered by someone who knows the system and how to 

solve large difficulties regarding starting up such a program. Due to this, all the gathered information, 

excluding confidential parts, are in this report.  

 

The European Commission database has been of significant value for this report. The information taken 

from the many directives used in the report, such as the Paints Directive 3004/42/EC, the Biocidal 

Directive (98/8/EC), the Waste Directive 2008/98/EC, “the REACH Directive” European Commission 

Corrigendum to Regulation (EC) No 1907/2007, should all be regarded as verifiable. Also, the 

information regarding ECHA should be regarded as verifiable. 

 

Other sources used in this report that are based on EU laws and legislations, should also be regarded as 

verifiable sources, such as: 

 

o The Swedish Environmental Protection Agency. 

o The Swedish Chemicals Agency. 

o Stockholm Vatten och Avfall. 

 

Unfortunately, since there are not that many academic reports on leftover paint recycling, there are only 

a few academic sources used in this report. The academic sources used are regarded as verifiable. Also, 

other sources have been used, but mainly for showing that there are existing paint reuse programs other 

than the UK and US, Canadian for example. These sources are just websites used by recycling companies 

but are mentioned in the report in order to show examples. 
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7.2 Validity 

All the aspects that has a potential value for an introduction of a paint reuse program was assessed in 

the previous chapter 5. Although it could be argued that the information that comes from the two reports 

(US Paint Program Manual and UK REAP report) has nothing to do with Sweden and how an 

implementation of a paint reuse program has nothing to do with how it was done in the US/UK.  

Especially the information found from the BCF, including the REAP report, but also other information, 

clearly describes how to best introduce a nation-wide paint recycling program, which should be of value 

for Sweden as well. Furthermore, the BCF provided very valuable information on how to build/manage 

the infrastructure of a paint recycling scheme, including how to organise the supply-chain, hence how 

to build a market and how to collect the paint at local HWRC’s. This should be directly applicable for 

Sweden as well, maybe even more so, since Sweden does already have a well-working collection of paint 

waste, e.g. paint is today sorted as water-based and as solvent-based, why this might not be a difficulty 

for the Swedish implementation of a paint recycling scheme more than to better sort the water-based in 

regards of the paints quality. Also, the US program has provided great information on how to best 

structure the sortation, hence, following a strict protocol, which could be copied for a future Swedish 

scheme.  

 

Because Sweden and the UK does both have to follow the legislations from the European Commission, 

this information gathered from both the BCF reports, Harrison and the European Commission 

directives provides direct value. The BCF clearly describes what the hardest tasks are in regards of a 

nation-wide implementation of a paint recycling scheme, which mainly has to do with re-classification 

of waste along with the authorisation of the remanufactured paint by REACH and ECHA. These 

regulations will be directly applicable to the Swedish market, why this information has been of great 

value. Furthermore, it works in a similar way to get an end-of-waste certificate in Sweden as in the UK, 

it is approved by the Environmental Agency of the country.  

 

7.3 Generalizability 

If to introduce a paint recycling program in Stockholm based on the analysis of the information from 

the US and UK programs, it should not be hard to make a national implementation. This because if a 

small-scale pilot plant is to be introduced, the hardest tasks are solved, hence, regulatory, infrastructural 

and marketing problems are all solved. The regulation part is of great importance to the process of 

introducing a paint reuse program, and these regulations must be followed inside the whole of the EU, 

if following these regulations correctly, the system should be generalizable to whole Sweden. It should 

thereby not be very difficult in replicating the process in other places in Sweden.   

7.4 Reflections 

Preferably a stakeholder analysis should be made, this to better understand which stakeholders are vital 

to starting up a program and which stakeholders are required for funding the program. Also, such an 

analysis should bring more strength to the arguments about funding. This was unfortunately outside of 

the scope but doing such an analysis is something that could be done in the future. One thing that needs 

to be addressed is that there are differences between the UK and Sweden that possibly could affect the 

result of an introduction. First, UK is a lot bigger than Sweden, which means that the volumes of leftover 

paint produced in the UK each year might not be representative for Sweden, meaning that the amount 

of leftover paint produced in Sweden is not as high as in the UK. This might not be a huge problem, since 

there still is a need to find better solutions to minimize public waste by increased recycling. Second, the 

colours used in the UK may not be the same in Sweden, this because that in the UK, the colour 

“Magnolia” (looks like egg-shell white) is used everywhere, in school buildings, hospitals, rentals, etc. 

which means that there are large volumes of leftover paints in this specific colour. It would be interesting 

to have a look at the colours used in Sweden, to get to know the market even better, to be better prepared. 

Third, it would be of interest to further compare the waste treatment between the UK and Sweden, to 
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analyse how the treatment of leftover paint waste differs and how these differences impact the 

environment.  

8. Conclusion 

To implement a plan for household decorating leftover paints in the Stockholm region, local authorities 

should together with waste management companies develop a paint recycling scheme like the ones made 

in the UK. This because of the many similarities the UK share with Sweden, many things would work in 

the same way here as in the UK. Introducing paint recycling to Stockholm would, based on how it was 

done in the UK, be to investigate what the public thinks of being able to reuse or recycle leftover paints 

and how much leftover paint there is in Stockholm, this should be done in order to make people aware 

of how paint recycling could help building a new more circular market for paints.  

 

Even though the amount of leftover paint is uncertain, an introduction of a paint reuse program could 

possibly help decreasing the amount of paint being incinerated, creating a more circular approach on 

paints. Therefore, paint remanufacturing should be introduced and tested on the Swedish market, after 

evaluating the many aspects that needs to be considered and explained before an implementation. 

Stakeholders must cooperate in order to introduce a paint recycling scheme, to establish a section for 

paint wastes at a local HWRC in Stockholm, where householders can bring leftover paints for reuse of 

remanufacturing. Furthermore, a small-scale pilot plant for remanufacturing should be the start-point 

for the paint reuse program in Stockholm, to get to know the collectable amounts of household paints 

and to better understand the market.  

9. Future Studies 
 
To better argument for an introduction on a paint reuse program in Stockholm there are a couple of 

things that should be considered and further researched. Incineration with energy recovery should be 

compared to recycling of paints from a CO2 perspective, hence, analysing the amount of CO2 that is being 

“saved” by recycling paints instead of incineration or landfilling. This could possibly be done by an LCA, 

comparing incineration to recycling, to find out the environmental advantages of introducing paint 

recycling to the Swedish market.  
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