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1.INTRODUCTION 

1.1 THE PPI4WASTE PROJECT  
PPI4Waste is based on an integrated approach that will permit to define needs, targets, 

improvement of functional performances and complete the cycle of preparation activities to 

implement Public Procurement of Innovation (PPI) processes in the waste sector, while making 

know-how on procedures for procurement of innovation widely available through the 

establishment of a purchasing community, making state-of-the-art solutions accessible to a 

considerable potential number of procurers, capacity building and assessment of feasibility plan 

for uptake of PPI in the waste sector. The overall objective of this 30-month project, whose work 

plan has a concise structure supporting the workflow to achieve its main aim, is to achieve 

resource efficiency, sustainable waste management and sustainable consumption throughout 

Europe by increasing the use of public procurement of innovation through a structured 

coordination action of networking, capacity building and dissemination. The cornerstone of the 

project is to boost resource efficiency through PPI, on the basis of the waste hierarchy. The 

establishment of both the Purchasing Community and Interest Group in the first phase of the 

project permits to create critical mass and achieve all objectives towards the reinforcement of 

early acquisition of eco-innovative solutions for resource efficiency and waste management 

through joint or coordinated PPI processes. 

1.2 WORK PACKAGE 2 Ψ5EFINITION AND ASSESSMENT OF POSSIBLE NEEDS AND EMERGING SOLUTIONSΩ 
The PPI4Waste Work Package 2 focuses on defining and assessing needs among public procuring 

organisations in charge of municipal waste management in the EU. Since municipal waste is 

primarily a public sector responsibility and as consequence of the large disparities between 

countries regarding the waste production and waste management situation, the PPI4Waste 

project will include activities to identify common needs between public sector organisations in 

Europe. The establishment of common needs will enable a large group of potential buyers to be 

formed, which is vital to ensure critical mass when collaborating on public procurement. In 

parallel, emerging solutions are identified and assessed. The objectives of the work package are 

to:  

¶ Approach and define real Public stakeholders target challenges through the 

assessment of their needs and ambitions;  

¶ Check if the needs can be met in by innovative products and/or solutions close to 

the market in order to uptake PPI.  

 

In this work package, PPI4Waste partners set the path to identify the needs of public procurers, 

and the current state of the art of the emerging innovation in the waste sector. At this stage it is 

necessary to identify specific targets and strategies for waste management for participating 

buyers in the consortium, identify national schemes and draw a complete map of targeted 

improvements and possible emerging solutions so as to, in the next steps of the project, prepare 

contracting authorities to use PPI to lead innovation and meet the future challenges in the 

waste sector.  
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1.3 DELIVERABLE 2.3 COMMON REPORT ON TARGETED IMPROVEMENTS  

1.3.1 DELIVERABLE OVERVIEW  

¢Ƙƛǎ ŘŜƭƛǾŜǊŀōƭŜ ό5нΦоύΣ ΨCommon report on targeted improvementsΩ, is based on task 2.2 in the 

ttLп²ŀǎǘŜ 5ŜǎŎǊƛǇǘƛƻƴ ƻŦ ²ƻǊƪΣ Ψ!ǎǎŜǎǎƳŜƴǘ ƻŦ ǇƻǎǎƛōƭŜ ƴŜŜŘǎΩΣ ǘƘŀǘ ŀƛƳǎ ǘƻ ŘŜŦƛƴŜ ǘƘŜ 

common needs of solutions to the waste-to-resource challenges or system failures which are 

possible to solve with PPI.  

 

The aim of the deliverable is to describe the overall methodology designed by the project 

consortium for the assessment of common needs and the identification of targeted 

improvements (the PPI potential for each of these needs).  

 

Finally, the results from using this methodology - analysing agreed common needs and targeted 

improvements for the project partners - are presented. 

 

1.3.2 RELATIONS TO OTHER DELIVERABLES 

This deliverable is one of the core deliverables in the PPI4Waste project, representing the 

foundation upon which the future work of the PPI4Waste project is built.  

 

The agreed common needs are the basis for all future activities within the project, and the 

design of the methodology for agreeing common needs and identifying targeted improvements 

correctly is therefore crucial.  

 

The deliverable thus has clear links to other PPI4Waste deliverables, in particular deliverable 2.2 

ΨReport on agreeing common needsΩ ǿƘƛŎƘ ƛǎ ŀƭǎƻ ǊŜƭŀǘŜŘ ǘƻ ǘŀǎƪ нΦнΦ 5ŜƭƛǾŜǊŀōƭŜ нΦо ŦƻŎǳǎŜǎ ƻƴ 

the outcome of the process described in D2.2, and will thus go further into detail on the 

common needs agreed by the project consortium. In parallel to the analysis of possible needs, 

pƻǎǎƛōƭŜ ŜƳŜǊƎƛƴƎ ǎƻƭǳǘƛƻƴǎ ǿƛƭƭ ōŜ ƛŘŜƴǘƛŦƛŜŘ ƛƴ ǘŀǎƪ нΦоΤ Ψ/Ǌƻǎǎ-ōƻǊŘŜǊ ǎǘŀǘŜ ƻŦ ǘƘŜ ŀǊǘΩΣ ǊŜǎǳƭǘƛƴƎ 

ƛƴ ŘŜƭƛǾŜǊŀōƭŜ нΦпΤ Ψ{ǘŀǘŜ ƻŦ ǘƘŜ ŀǊǘ ƻŦ ŜƳŜǊƎƛƴƎ ǎƻƭǳǘƛƻƴǎΩΦ ¢Ƙƛǎ ŘŜƭƛǾŜǊŀōƭŜ Ƙŀǎ ǘƘŜ ƻōƧŜŎǘƛǾŜ ƻŦ 

supporting the identification of innovative solutions with the highest potential in PPI. Input from 

task 2.2 is essential for task 2.3, since the review of existing innovative solutions must begin with 

the identification of common needs. 
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2. THE ROLE OF PPI ς IN THE PPI4WASTE CONTEXT  
 
The PPI4Waste project explores mechanisms through which barriers to innovation and 

procurement of innovation can be overcome. As recognized by the EC1, circular economy 

systems aim to keep the added value of products for as long as possible and to eliminate waste. 

Altering the present linear model into a more circular economy requires fundamental changes 

throughout value chains. This transition would not only imply innovative technology, but rather 

full systemic change including organisation, society, finance methods and policies. A major 

challenge for such a change is related to waste; in particular to the landfilling of municipal 

waste. The European Commission has adopted an ambitious Circular Economy Package, which 

includes revised legislative proposals on waste to stimulate Europe's transition towards a 

circular economy which will boost global competitiveness, foster sustainable economic growth 

and generate new jobs. 

The revised legislative proposals on waste set clear targets for reduction of waste and establish 

an ambitious and credible long-term path for waste management and recycling. Key elements of 

the revised waste proposal include: 

¶ A common EU target for recycling 65% of municipal waste by 2030; 

¶ A common EU target for recycling 75% of packaging waste by 2030; 

¶ A binding landfill target to reduce landfill to maximum of 10% of all waste by 2030; 

¶ A ban on landfilling of separately collected waste; 

¶ Promotion of economic instruments to discourage landfilling ; 

¶ Simplified and improved definitions and harmonised calculation methods for recycling 

rates throughout the EU; 

¶ Concrete measures to promote re-use and stimulate industrial symbiosis - turning one 

industry's by-product into another industry's raw material; 

¶ Economic incentives for producers to put greener products on the market and support 

recovery and recycling schemes (eg for packaging, batteries, electric and electronic 

ŜǉǳƛǇƳŜƴǘΩǎ, vehicles). 

 

Innovation procurement is a tool for public authorities to obtain innovative solutions adapted to 

their specific needs. In Public Procurement of Innovative Solutions (PPI) the procuring 

organization acts as launching customer for innovative goods or services which are not yet 

available on a large-scale basis. 

Innovation is about finding new and better ways of doing things. A better-designed product or 

system can improve efficient waste handling while reducing environmental impact. Some 

innovations will save costs immediately for public authorities, whereas others will require an 

initial investment in order to realize longer-term gains. In a time of decreasing public budgets, 

innovation can facilitate the delivery of vital infrastructure and services. This is important in 

                                                           
1
 European Commission. Towards a circular economy: A zero waste programme for Europe. COM(2014) 

398 final. 
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considering the role of procurement in the waste chain. Methodology for the assessment of 

possible needs and identifying targeted improvements  

 
The uptake of PPI to meet the EU waste challenges within the scope of the innovation system of 

the waste management chain requires finding the targeted improvements in order to know if 

the whole innovation system is ready and if it is possible to uptake PPI to implement innovative 

solutions. 

The methodology used is defined by, and based on, situations that require implementation of 
collaborative public procurement initiatives that would efficiently tackle the EU waste 
challenges, identifying and assessing priority targeted needs in the scope of municipal waste 
treatment. 
 
One of the first project activities for PPI4Waste consortium partners was to support a number of 

contracting authorities to define the common needs of solutions to the waste-to-resource 

challenges or system failures that are possible to solve with public procurement of innovation. 

The process and methodology used for this purpose has been developed on the basis of 

ǇŀǊǘƴŜǊΩǎ ƪƴƻǿƭŜŘƎŜ ŀƴŘ ŜȄǇŜǊience on waste and public procurement and inspired from the 

experience acquired on waste and procurement in the EU projects Ecopol, Wastecosmart, 

Probis and INNOCAT.  This task is labelled: Assessing ǘƘŜ ά/ƻƳƳƻƴ ƴŜŜŘǎέΦ 

The methodology for the assessment of possible needs and identifying targeted improvements 
should be seen as one process, but are described more in through its two individual parts in the 
coming sections. The full process is visualised in figure 1. 
 

Figure 1:  A visualisation of the methodology for agreeing common needs as well as identifying targeted 
improvements. The activities in red boxes have been conducted by all PPI4Waste consortium partners 
while the activities in green boxes have been the responsibility of task leader SP. The dotted lines 
symbolize toll gates for this task. 
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3.1 ASSESSMENT OF POSSIBLE NEEDS 
The assessment of possible needs related to the waste management chain among contracting 
authorities within and outside the consortium has resulted in the agreed common needs 
presented in chapter 4.1.  The methodology used has already been described in detail in 
PPI4Waste D2.2. However, in order to provide a comprehensive picture of the full process of 
this task, a brief description of the methodology for assessing needs is necessary.  
 
The methodology for assessing needs supports the identification of needs faced by contracting 
authorities in different countries, regions and cities in order to support them to describe and 
understand their situation and challenges regarding municipal waste management.  The 
identified needs are core needs of the contracting authorities that can be related to societal 
challenges, among others. The methodology used has also supported the identification of 
drivers behind the needs.  
 
The common needs targeted in the PPI4Waste project are in focus for all subsequent activities 
and deliverables during the development of the whole project. In order to create an essential 
basis for PPI initiatives which will allow an effective demand-side intervention, the methodology 
developed for assessing possible needs has been designed considering the following aspects: 

¶ Orientation on societal needs and waste management activities in the area of waste-to-

resource 

¶ Analysis of the core needs of solutions for the contracting authorities 

¶ Analysis of the drivers behind the participating buyers needs for innovative solutions in 

order to sort out what is possible to procure. 

These needs must be translated into practical concrete needs that can be procured. There are 
many drivers and influences on the process of identifying needs in the direction of the policy 
ƳŀƪŜǊΩǎ ŀƳōƛǘƛƻƴǎΦ  
 
In the process of assessment of common needs, , four main areas/drivers/channels have been 
analyzed in order to define the needs for procurement of innovation:  
 

¶ Mission or Policy articulating demands on restraints directly influencing needs. This is 

the local interpretation of the EU waste challenges. 

¶ Market initiated development and opportunities creating needs for change.  

¶ Needs discovered in evaluating past and current procurements and situations 

¶ The process of defining and finding internal management improvements. 

 
In the first stage of the assessment of needs, partners interviewed contracting organisations2 to 
identify current and real needs for innovative solutions in the waste management chain, 
resulting in close to 100 needs in total. In this process the waste hierarchy has been used as the 
reference and a way to interpret and rank needs related to the EU waste challenges.  
 

                                                           
2
 A description of the interview document can be found in D2.2. Further, a list of the interviewed 

organisations can be found in Appendix I of the same deliverable.  
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The common needs were also prioritized in accordance with the waste hierarchy including 
prevention activities, to focus the needs identification under the circular economy approach.  
 
At this stage a method to analyse, cluster and prioritize different needs was developed by SP. A 
pre-analysis of the needs was conducted including a screening, an estimation of whether the 
needs are procurable or not, and a clustering of the identified needs. The needs were clustered 
according to the steps in the waste chain and also according to overarching topics such as 
awareness, policy, support systems etc. Following the pre-analysis, a full analysis and 
prioritization of needs was conducted through a workshop format involving all consortium 
partners. The analysis aimed to prioritize the needs by selecting the most important ones, and 
also included the crucial aspect of assessing if the needs are procurable or not. To this end, a 
map with a spider graph3 was used.  
 
 

 
 
Figure 2: Spider graph ς needs analysis visualization  

 
The model was used to visualize the impact of different needs relative to each other. On each 
axis in the spider graph there is one aspect of the need. The scale of each axis is 0-10 and the 
plotting of each need is a very rough estimate only in purpose to compare the examples at hand.  
As an example three needs prioritized from the interview might have a similar impact in the 
spider graph model and the visualisation helps in finding the aspects that differ. This helped 
focus discussions and the prioritization of what needs to regard when selecting the common 
needs. 
 
Lƴ ǘƘŜ ǿƻǊƪǎƘƻǇΣ ǿƛǘƘ ǘƘŜ ǇǳǊǇƻǎŜ ǘƻ ŦƛƴŘ ǎǘǊƻƴƎ άŎƻƳƳƻƴ ƴŜŜŘǎέΣ ǘƘŜ ǇŀǊǘƴŜǊǎ ŀƴŘ ŜȄǇŜǊǘ 
were asking questions and assessing how strong needs were relative each other. Some examples 
of questions that were used: 

¶ Is it possible to procure a solution to the need? Is procurement only a part of the 

changes needed for the solution? 

                                                           
3
 See Appendix II of D2.2. 
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¶ Are there interest and the right conditions for collaborative initiative? Within the 

project? Outside the project? 

¶ Is there leverage from buyers groups potentially interested in meeting the needs? Is this 

interesting for a larger group of buyers? 

¶ On which level of the waste hierarchy is the need? What change could the solutions 

create? What size and impact is probable? 

¶ How will the solutions to the need reduce eco impact? Will it reduce environmental 

footprint? Is this only one type of waste? Is it waste with a large footprint? Other 

important environmental improvements?  

¶ How big are the efficiency gains or savings if the need is met? What is the impact on 

more efficient waste handling?  

 
Through this process, project partners agreed on selecting five common needs that might be 
met by procurement activities. These common needs are presented in chapter 4.1. In parallel, 
state- of ςthe - art solutions to the needs are investigated to find out if there are no acceptable 
or comprehensive solutions to the five needs on the market. 
 

3.2 IDENTIFYING TARGETED IMPROVEMENTS  
PPI is a tool to find solutions to a specific need when there is none available on the current 
market. In order to identify targeted improvements, there is a need to analyse if there are 
plausible innovative solutions available to meet the five common needs. Innovative solutions 
can be found beyond the current markets, among what is almost available. There cannot be a 
search for άƛƴƴƻǾŀǘƛǾŜέ ǎƻƭǳǘƛƻƴǎ ŘƛǊŜŎǘƭȅΣ ǎƛƴŎŜ there is no information on exactly how these 
might look or how they can meet the common needs. The project has therefore taken the 
approach of studying the conditions for innovative solutions to the common needs to emerge in 
regional markets. A PPI process might only bring a solution to the need in case the right 
conditions exist.    
 
These types of questions can be answered by using innovation systems analysis coupled with 
SWOT analysis to study the potential for PPI in each of the five targeted areas of common needs 
agreed by the PPI4Waste consortium. The study highlights blockings and possibilities for 
innovation and change for each need. The final result pinpoints the elements needed to enable 
a change of the current situations (implementing a solution to the need) through PPI ς the 
targeted improvements. Input to the study has been gathered through interviews with members 
of the PPI4Waste expert group, based on the TIS approach. An analysis (including SWOT 
analysis) of the answers results in synthesis on targeted improvements.  
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3.2.1 INNOVATIONS SYSTEM APPROACH 

Innovation System analysis is a method for analysis of the innovation system that encompasses 
all actors, institutions and physical parts that influence the development, diffusion and use of a 
technology or a technological field (see figure 3 below). Among these structural elements, a 
defined set of processes occurs which creates the dynamics of the innovation system. These 
processes are called innovation functions; processes that need to take place to ensure that a 
system performs well.   By analysing the occurrence of these processes, conclusions can be 
drawn on what actions are needed in order to develop or change the innovation system further. 
Applying the TIS-approach in an analysis of the five common needs in PPI4Waste will enable the 
identification of possibilities for change of the current situation. A special focus will be put on 
the role of procurement of innovations as a likely trigger/enabler for solutions to the needs to 
emerge. 

 

Figure 3: Structure of adapted TIS 

 

3.2.2 INNOVATION SYSTEM INTERVIEW FORM  

SP has developed an interview template based on the innovation system approach that can be 
found in Appendix II. This template has been used as a basis for semi-structured interviews with 
the PPI4Waste expert group. The interview template is mainly applicable to waste experts and 
PPI experts with knowledge on waste management.  
  
The first part of the template relates to the structure of the innovation system and the 
implementation of a new solution in order to change the current situation. In this part, Actors 
and networks and Institutions are important factors affecting the outcome. The second part of 
the interviews relates to the innovation system processes and investigates if there are solutions 
available to solve the needs. The dynamic innovation processes to be studied through the 
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interviews are Entrepreneurial activities, Market, Guidance for search4, Resource mobilization, 
Knowledge development and dissemination5, Creation of Legitimacy and Policy. By studying the 
functions and structure of the innovation system, and the interaction between them, barriers 
and opportunities for innovation and change can be identified. 
 

3.2.3 SWOT ANALYSIS 

The results from the interviews were collected in a SWOT analysis table. The idea behind the 
SWOT analysis is to evaluate the Strengths, Weaknesses, Opportunities and Threats involved. 
With this information it is possible to uncover opportunities to exploit, and threats can be 
managed and eliminated. By looking internally and externally, a strategy that can help to 
improve the current status of the needs can be crafted. The SWOT analysis matrix is illustrated 
in Figure 4.  
 

 
Figure 4: The SWOT analysis matrix.  

 
In this particular context, the SWOT analysis has been applied to analyse whether or not a PPI is 
the right tool for solving a need or not.  
 

3.2.4 LEVEL OF SYSTEM READINESS  

 
This matrix is a way to support the evaluation of the innovation system capacity and especially 
in this case the possibility to perform a PPI. Both the impact on the structure and the dynamics 
of an innovation process are taken into account in this analysis. The matrix also shows the 
possibility to assess if a PPI can be done by the public organization and if it can influence the 
market and the society. The matrix is an overview of the system readiness and shows where 
interventions are needed in order to enhance the system readiness. The model gives an 
ƛƴŘƛŎŀǘƛƻƴ ƻŦ ǿƘŀǘΩǎ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ŀƴŘ ǎƘƻǳƭŘ ōŜ ŦǳǊǘƘŜǊ ŀƴŀƭȅȊŜŘ ƛƴ ƻǊŘŜǊ ǘƻ ǊŜach the 
targeted improvements. This understanding can be used in the strategies for procurements of 
innovations.  
 
The headlines in the matrix are referring to the different interview questions. The different 
colors indicate the level of existing important key processes. The red indicates where ƛǘΩǎ most 

                                                           
4
 The term ñsearchò refers to a search for solution to the needs, either in companies or in the public. 

Research is one example, but search is wider than only research. 
5
 The term ñknowledgeò refers to a public knowledge, not specific research. 
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important to focus in order to be able to perform a PPI. The red color can sometimes indicate 
άƭƻǿ ƘŀƴƎƛƴƎ ŦǊǳƛǘǎέ ǘƻ pick to be able to start and sometimes the absolute necessary step to let 
it all happen. This method is partly based on a subjective analysis from the outcomes of 
conducted interviews and the outcome varies depending on the knowledge of the interviewer 
and the interviewed person.  A generic example of this visualization is shown in figure 5 below.  
 
 

 
 
Figure 5:  Level of system readiness for a PPI 

 
 
Both the impact on the structure and the dynamics of an innovation process are taken into 
account in the analysis behind the matrix. By combining the TIS analysis with a SWOT analysis, 
the level of system readiness for a PPI and thereby the targeted improvements can be identified.  
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4. IDENTIFYING TARGETED IMPROVEMENTS 
 

4.1 AGREED COMMON NEEDS TO ANALYZE  
The following needs have been agreed on by the PPI4Waste consortium through the 
methodology described in previous chapters: 
 
1. Bio waste management; 

2. Plastic separation; 

3. Bulky waste management; 

4. Separate collection for specific waste streams/development of collection points; 

5. Decision support system for waste management. 

 
These five common needs are further presented in the following sections through a short 
description of the need. In appendix II a longer description of each need is done together with 
the main underlying drivers, and the rationale for the choice. Working with these common 
needs also gives to the different procurement organization a possibility to act on different waste 
management levels, starting with the same information on state-of-the-art. 

 

4.1.1 BIO WASTE MANAGEMENT 

In short, this need is how to collect bio waste separately, and how to treat and use bio waste 
more efficiently. According to the round of interviews conducted with contracting authorities, 
this need is often related to collection, treatment and use of bio waste. This includes specific 
issues such as how to increase the amount of bio waste that is collected, or how to establish a 
separate collection system (targeting a wide public or specific segments). Overall, there might 
therefore be a need for decision support on a system level such as multivariable decision-
making which would indicate feasible solutions for a specific context. Other necessities that 
were raised in the round of interviews include a will to increase the treatment capacity of bio-
waste and increased local composting. In addition, a treatment scheme for organic waste which 
would minimise the impact while having a realistic cost of the recovery was mentioned. 
 
Main drivers  
 
Legislation on different levels is a key driver for this need, such as EU6 or national legislation. An 
example of a national legal requirement would be to ensure the compliance of sorting, 
preparation for reuse, recycling and valorisation objectives7. Other examples are national laws 
regulating the disposal of waste by landfill or biodegradable waste. The EU waste hierarchy and 
the White Book on bio waste are other drivers mentioned in interviews.  
Another driver that has been mentioned in interviews is the will to increase composting 
production. There are also organisational objectives acting as drivers to this need. 
Overall, the final product from the treatment process will act as a driver for what process and 
equipment that is needed. For instance, if biogas should be upgraded and used as a fuel or for 
electricity production, this will affect the need.  

                                                           
6
 Directive 1999/31/EC on the landfill of waste, and Directive 2008/98/EC on waste (waste framework 

directive) 
7
 An example from the Spanish context; Law 22/2011 of July 28th, of waste and polluted soils. This 

legislation is the national implementation of the EU waste framework directive. 
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Rationale for the choice  
 
SP has assessed the cluster of needs associated with bio waste management (with a specific 
focus on collection and treatment), and the rationale for choosing this need as one of the 
PPI4waste focus needs is: 

- Respondents in interviews - including the procuring partners of the PPI4Waste project - 

have considered this need to be of importance. 

- During the PPI4Waste needs workshop in Gothenburg2, this need was rated high from 

numerous aspects. Thus, a solution to the need would have an impact on the aspects we 

ŦƻǳƴŘ ƛƳǇƻǊǘŀƴǘ ŦƻǊ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǘŀǊƎŜǘǎΣ ǎǇŜŎƛŦƛŎŀƭƭȅ ƻƴ ŜŎƻ-impact reduction and 

efficiency gain. The need is also related to a high level in the waste hierarchy. 

- The need can be framed and structured for a TIS analysis. 

- Needs related to bio waste management (especially collection and treatment) are very 

likely to be important for the purchasing community.  

- Innovative solutions to the need can be procured. It can also be handled from different 

starting points and with different ambitions (different countries or regions). 

- The need is easy to communicate. 

 

4.1.2 PLASTIC SEPARATION  

The need relates to separate plastic from the other waste streams as well as sorting different 
types of plastics, with the target to use plastic from waste as a recyclable material. 
The results from the round of interviews with contracting authorities have indicated that 
separation and sorting of plastic need to be improved. In general, material recovery is perceived 
to have some flaws. As an example, the separation step in the waste management chain in some 
ŎƻǳƴǘǊƛŜǎ ƘŀǎƴΩǘ ŎƘŀƴƎŜŘ ŦƻǊ ŘŜŎŀŘŜǎΦ LƳǇǊƻǾƛƴƎ ǎŜǇŀǊŀǘƛƻƴ ŀƴŘ ǎƻǊǘƛƴƎ ǿƻǳƭŘ ƛƴŎǊŜŀǎŜ ǘƘŜ ǊŀǘŜ 
of recovered material. In some countries, according to conducted interviews (more information 
in Appendix III), mechanical sorting of different types of plastics is not satisfactory due to poor 
sorting rates. Thus, large amounts of plastic are incinerated or put on landfill.  
 
Main drivers   
 
The most evident driver behind the need is to increase the recycling rate of packaging waste 
(which also includes plastic packaging) according to the EU directive8 on packaging and 
packaging waste, and according to the Action Plan for Circular Economy9. Other drivers are 
regional waste plans and overarching environmental aspects. 
 
Rationale for the choice  
 
The rationale for choosing this need as one of the PPI4waste focus needs is: 

- This was highlighted as an important need in the round of interviews (that also includes 

one of the procuring partners in PPI4Waste). 

- The need was rated high in the PPI4Waste needs workshop in Gothenburg2. In the 

workshop, the need was estimated to be on a relatively high level in the waste hierarchy 

                                                           
8
 Directive 94/62/EC of 20 December 1994 

9
 http://ec.europa.eu/priorities/jobs-growth-investment/circular-economy/docs/communication-action-plan-

for-circular-economy_en.pdf 
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and solving the need would have a considerable eco-impact reduction. In addition, it 

was estimated that there is interest and conditions for collaboration on this need.  

- The need can be subject to a TIS analysis. 

- A need related to plastic separation is considered relevant for the purchasing 

community. 

- It is possible to procure innovative solutions to the need, and the need is independent of 

the starting points and ambitions of a country or region.   

- The need can easily be communicated to a wide audience. 

 

4.1.3 BULKY WASTE MANAGEMENT 

The need relates to the management of bulky waste as part of a circular economy. 
For instance, respondents in interviews with contracting authorities have mentioned issues 
related to pre-treatment of bulky waste, new systems for bulk waste treatment and sorting 
facilities for bulky waste. A specific example that was raised was that the collection and 
processing of mattresses10 should be increased. 
 
Main drivers  
 
The drivers behind this need are diverse. Environmental impact, financial compensation and 
necessity for improvement are some examples from the round of interviews. An increase of 
material recovery and minimization of the deposit is another driver (the latter has been 
highlighted by partner Mancomunidad Del Sur). 
Legal requirements have only been mentioned at national level11, but are also relating to new 
Proposal12 of Directive amending Directive 2008/98/EC on Waste, inserting bulky waste in 
municipal waste including white goods, mattresses and furniture. 
 
Rationale for the choice  
 
The rationale for choosing this need as one of the PPI4waste focus needs is: 

- The need has been scored as important from many respondents in the interviews. In 

addition, it is related to the needs of the procuring partners of the PPI4Waste project. 

- The need related to handling of bulky waste was considered as important in the 

PPI4Waste needs workshop in Gothenburg. It particularly scored high in the aspect of 

eco-impact reduction and efficiency gain.  

- A TIS analysis could be conducted for the need. 

- Needs for developing handling of bulky waste can be a relevant topic for the purchasing 

community. 

- It is possible to procure innovative solutions to the need, and the need is independent of 

the starting points and ambitions of a country or region.  

                                                           
10

 An example from the Netherlands, Sweden and the US. 
11

 The Spanish Law 22/2011 of July 28th, of waste and polluted soils, and the ñRoyal Decree 1481/2001ò of 

27 December regulating the disposal of waste by landfill. 
12

 file:///C:/Users/afurphy/Desktop/cellar-c2b5929d-999e-11e5-b3b7-01aa75ed71a1.0018.02-DOC_1.pdf 
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- The need can easily be communicated to a wider group. For instance, the need for 

increased collection and processing of mattresses8 is easy to grasp and can thereby be 

communicated as an example. 

 

4.1.4 SEPARATE COLLECTION FOR SPECIFIC WASTE STREAMS/DEVELOPMENT OF 

COLLECTION POINTS 

This need deals with how to sort waste at collection points and to make collections points as 
efficient as possible for the different purposes they serve in the waste management chain. The 
design and functionality of collection points can facilitate efficient waste collection and sorting. 
The collection points must also be efficient in the scope of their role in the waste management 
chain. As seen in the round of interviews with contracting authorities, this could include specific 
questions such as number and location of collection points, how to design collection and sorting, 
what waste to compact or pre-treat, how to engage and communicate with the public about 
waste management, when and how to use mobile collection points, how to include up-cycling, 
re-use or recycling schemes or business models in the collection points.  
 
Main drivers  
 
A key driver is to ensure the fulfilment of separate collection objectives in line with the current 
legal requirements, as legislation on different levels ς such as EU law13 or local waste 
management plans ς specifies that solutions for separate collection of packaging, paper, etc. 
shall be set up. Collection points can also be a part of fulfilling other legal needs to collect and 
separate specific types of waste streams, like hazardous waste, bulky waste, complex waste, etc.  
Another driver for this need is the will to improve the separate collection of specific waste 
streams in a specific area. In addition, better security and health has been mentioned as a driver 
in the round of interviews. 
 
Rationale for the choice  
 
The rationale for choosing this need as one of the PPI4waste focus needs is: 

- The need for developing collection points is scoring high in importance for many of the 

respondents in the interviews, including one of the procuring partners of the PPI4Waste 

project. 

- This need scored high at the PPI4Waste needs workshop in Gothenburg. This means that 

a solution to the need would have a large impact on aspects that have been found 

ƛƳǇƻǊǘŀƴǘ ŦƻǊ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǘŀǊƎŜǘǎΦ Lƴ ǇŀǊǘƛŎǳƭŀǊΣ the need was estimated to be on a high 

level in the waste hierarchy, and a solution to the need would have a high eco-impact 

reduction and efficiency gain.  

- The need can be framed and structured for a TIS analysis. 

It is possible to procure innovative solutions for this need. It can also be handled from 

different starting points and with different ambitions (different countries or regions). 

- The need is easy to communicate. 

- This need is interesting since it can connect important European focus areas such as 

digitalization and waste and resource efficiency.  

                                                           
13

 Directive 2008/98/EC of the European Parliament and of the Council of 19 November 2008 
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4.1.5 DECISION SUPPORT SYSTEM FOR WASTE MANAGEMENT 

The core need is to take informed decisions of where to sort in the waste chain. There is a need 
for IT systems to support decision-making process and continuously improve the efficiency in 
sorting (in the waste chain) in the local context. 
Aspects to include in the multi criteria decision making can for instance be: 

¶ LCA 

¶ Logistics 

¶ Transports 

¶ Local conditions, population density, city/rural, distances, etc. 

¶ Types of waste( including household and green waste) 

¶ Types of collection point/methods/bins possible 

¶ Health and environmental aspects, noise, smell, etc.  

¶ Need for separation, compacting, dehydration, etc. 

¶ Efficient use of the public to transport and sort waste in a system perspective 

¶ Possibility of valorisations and payments for handling of waste fractions like: 

o Plastic 

o Bio 

o Glass 

o Paper 

o Etc. 

The need for IT system decision support can be illustrated in looking at the bio waste sorting 
need as an example of a multivariable decision making that could benefit from calculations and 
statistical comparisons of alternative solutions and best practices.  
Other IT solutions that are somewhat related to this need and that were mentioned in 
interviews with contracting authorities are; 

¶ The development of citizen involvement systems 

¶ Use of applications to facilitate control and improvement of the services 

¶ Integrated control/alert systems for the management of container collection in the 
streets. 

¶  
Main drivers  
 
A main driver for the IT solutions mentioned above is modernization and innovation to optimize 
available resources. Another is to improve control and management of waste collection services, 
alongside the development of evaluation systems of quantity and quality of waste generated 
and delivered to the different collection services that permit redesign of communication 
campaigns, collection systems and treatment plants.  
 
Rationale for the choice  
 
The rationale for choosing this need as one of the PPI4waste focus needs is: 

- This need was rated as very important by respondents in the interviews.  

- The need for IT solutions was scored as relevant in the PPI4Waste needs workshop in 

Gothenburg. A solution to the need was rated particularly high in efficiency gain. 
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- The need can be framed and structured for a TIS analysis. 

- Needs for developing a support system can be relevant to the purchasing community. 

- It is possible to procure innovative solutions to the need. It can also be handled from 

different starting points and with different ambitions (different countries or regions). 

- The need can be communicated to a wider audience. 

 

4.2 CONDUCTED TIS-BASED INTERVIEWS 
In order to highlight existing barriers and possibilities to go through with a PPI within the waste 
management area in Europe, experts within the area of waste management was interviewed 
and not experts responsible for public procuring. Appendix III represents the Interview material, 
both the interview document for the expert group and the interview questions. Many of the 
experts interviewed chose to speak in a more general way of all the identified five needs, which 
made it difficult to discuss specific conditions within one or several of chosen needs. Although it 
was not possible to go into details linked to chosen needs, the interviews have provided a good 
picture of the situation in each country concerning the vital processes needed in order to 
perform a PPI. During those interviews where one or two specific needs where in focus, it was 
easier to determine if there is innovation system readiness. These interviews made it also easier 
to compare the level of state of the art and the knowledge and possibilities on the market that 
could cover the need of the procuring organization. 
 

4.2.1  DYNAMICS ESSENTIAL FOR PPI-IMPLEMENTATION 

The interviews focused on finding out possibilities and eventual existing barriers for 
implementing the innovation as an outcome of a PPI within the waste management area; if 
there are changes needed to get a working innovation chain and if these needed changes and 
innovations are procurable. In order to find these possibilities / strength and theses barriers / 
threats, the interviews were based on ten different dynamics.  
 

4.2.2 SUMMARY OF INTERVIEWS 

In appendix IV a summary of all interviews based on each dynamics / function is represented. It 
is important to take into account that each summary is a snapshot of the situation in the opinion 
of the interviewee and does not claim to be a complete picture of the situation in each country.  
 
 

4.3 SWOT-ANALYSIS 
All conducted interviews have been analysed with the SWOT-method. These SWOT-analyses are 
represented in appendix V. They have been applied to analyse whether or not a PPI is the 
potential tool in pushing the development in the waste management area. The table below 
describes main strengths and weaknesses discussing the different dynamics needed: 
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DYNAMICS / 
PROCESSES / 
FUNCTIONS 

Strengths / opportunities Threats / Weaknesses 

Impact of change on 
the waste 
management chain  
 

ω /ƛǊŎǳƭŀǊ ŜŎƻƴƻƳȅ 
ω Existing waste chains with 
closed looped  
 

ω  Behaviors and attitudes need to 
change among citizens 
ω Low political will 
ω Lack of cooperation among different 
actors 

Actors and networks ω Traditional actors and networks 
available 
 

ω New actors and platforms need to 
be created 
ω  Traditional actors might block new 
ideas 
ω  Lack of new actors for example 
from the IT, eco-design 
ω  Each need has different key actors: 
this might complicate the picture  

Institutions 
(Legislation) 
 

ω EU legislation 
ω Standards with higher demands 
available 
 

legislation from other areas not 
synchronized with targets in waste 
related legislation  
ω  Citizens habits and behaviors 
ω  New fiscal measures are needed 

Entrepreneurial 
activities 
 

ω Technology avalable 
ω LƴŘǳǎǘǊƛŀl symbiosis 
ω Social Entrepreneurship 

ω Mind shift needed among waste 
management companies  
ω Lack of new Business models 
ω  New companies have to enter the 
market 
ω Lack of entrepreneurs 
ω Low level of risk-taking 

Market ω Fiscal measures incentives can 
help to form a market 
ω Demand for high quality 
products from waste 
ω Technically possible to retain 
high level resource quality  
ω Revenue from recycled products 
to support  the investment in 
facilities 

ω Lack of market for new waste 
products 
ω Recycled raw materials are not 
competitive in terms of price 
 

Guidance for search ω Important actors are ready to 
take the next step in developing 
innovative solutions 
ω Local authorities collaborate 
with universities in research on 
waste 
ω Public organizations are doing 
research on policy measures and 
economic incentives and 
cooperate with sector federations 
etc 
ω Aggregated knowledge available 

ω Research needs to be disseminated 
all over Europe 
ω Potential lock-in effect by dominant 
suppliers: low participation possibility 
for smaller actors.  
 
ω Benchmarking usually focusing on 
άōǳǎƛƴŜǎǎ ŀǎ ǳǎǳŀƭέ ǎƻƭǳǘƛƻƴǎ  
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from actors such as OECD, the 
UNEP and ISMA.  
 

Resource 
mobilization 

ω Frontrunners have good 
financial situations in developing 
new innovative solutions 
ω EU has supported waste 
facilities 
ω Employment measures might 
develop the human resources 
 

ω More funding is needed to meet 
needs 
ω The money should be transferred 
from collection to handling  
ω Working with public procurements 
and innovation takes a lot of extra 
resources that most organizations 
ŘƻƴΩǘ ƘŀǾŜ 
 
 

Knowledge 
development and 
dissemination 

ω Public knowledge of waste 
collection is high 
ω There is a  continuous need to 
repeat information about 
recycling 
ω  Education programs in schools 
ω Universities are more addressing 
eco-design issues 
 

ω Understanding about the waste 
issue is low 
ω Difficulty to communicate in 
multilanguage countries/cities 
ω The idea is to make recycling easier 
for the residents than it is not to 
recycle.  
 
ω A huge challenge to communicate in 
an effective way with residents about 
their attitudes towards recycling.   
 

Creation of 
legitimacy 

ω There is no real resistance to the 
waste issue 

ω Waste management is often seen as 
expensive 
ω Lack of political will and legitimacy 
ω Low interest within the 
municipalities  
ω Waste management industry as a 
whole does not  involve the end-users 
 

Policy ωExamples of collaboration in  
value chain approach for specific 
materials 
ω There is a large scope for 
innovation with existing policies  
 

ω Need for new sets of policies and 
instruments in order to reduce the 
material use 
ω Need to think under circular 
approach to work with innovation  

¶ Need to involve the end-user 
ω [ŀŎƪ ƻŦ Ǿƛǎƛƻƴ ŀǎ ά½ŜǊƻ ǿŀǎǘŜέ 
ω Need for product regulation 

 

4.4 LEVEL OF SYSTEM READINESS AND IDENTIFIED TARGETED IMPROVEMENTS 
The interviews confirm the projects basic assumption that PPI can play an important role for 
changes in the waste management chain. All countries want to change in the direction of 
meeting the EU waste challenges, but they start from different levels of development in the 
waste management area. The countries that are frontrunners have a clear and established focus 
on development towards a circular economy. 
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Looking at the common needs in this project there is also different development and ambitions 
for each need within the countries. In order to get a comprehensive view of each covered need 
the system readiness model has been used for each interview. All system readiness matrixes 
based on conducted interviews, are presented in appendix VI.  Important targeted 
improvements are colour marked in red. Figure 6 is an example from an interview. The results 
from the interview matrixes have been compiled and analysed to get the results and targeted 
improvements in this section.  
 
It is important to note that these interviews are snapshots for the purpose of learning, 
discussing and building methods and understanding within this project. They are not in depth 
analysis of the situation. If the method is used in a country for a specific need, it is the user that 
defines the selection and numbers of interviews to get the level of reliability needed. 
 

 

Figure 6: Level of system readiness for a PPI: Sweden 2 
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4.4.1 ACTORS AND NETWORKS 

Actors and networks in this report are represented by the figure below;  

 

 

Figure 7: Actors and networks 
 

The interviewed experts represent different positions in the waste management system and 
they have different ability and opportunity to influence the system. At European level all types 
of actors are represented. When comparing the innovation system for the common needs areas 
in this project with other successful innovation systems, some actors are missing. 
 
In most cases cultural shift and changing attitudes are needed, as well as enabling of new 
business models. In developing waste ƳŀƴŀƎŜƳŜƴǘ ƛǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ŎƘŀƴƎŜ ōŜƘŀǾƛƻǳǊǎ ŀƴŘ 
attitudes. Municipalities and waste management companies need to work close together in 
ŎƘŀƴƎƛƴƎ ŎƛǘƛȊŜƴΩǎ ōŜƘŀǾƛƻǳǊǎ ŀƴŘ ŀǘǘƛǘǳŘŜǎΦ  
 
A common challenge is the centralisation and size of the waste management solutions. As an 
example it is difficult to find new non-centralised solutions for treatment of organic waste (bio 
refineries, protein, composting etc.) and there is a lack of entrepreneurial actors. 
 
In the waste management area there are some social entrepreneurs, especially in the area of 
Bulky waste, but there is an overall need for more actors and business models. For the creation 
of a circular economy networking and knowledge sharing have to increase, especially in and 
between value chains. Another example is the creation network of knowledge institutes for raw 
materials and material recovery from waste. 
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4.4.2 INSTITUTIONS ï LEGISLATION 

 
The EU legislation of waste management is in effect in most of the regions, but it is not always 
transparent how EU law becomes local legislation and how it is enforced. Some countries use 
legislation as a framework to impose higher standards and some countries delegate the 
legislation to regions or municipalities. 
 
Other legislation that also influences the dynamics of the innovations system and the actors are 
laws on health, environment, hygiene and working conditions. In many countries the full costs 
for the waste management is not visible for the citizens.  
 
Changing the tax system from residents to consumers and implementing differentiated waste 
charges for types of waste will make the cost more visible. Moving costs from waste handling 
higher in the waste hierarchy could save resources from ending up in landfills and save money 
for the public. This could also affect attitudes and behavior.  άLƴ ǘƘŜ ŜƴŘ ƛǘϥǎ ŀƭƭ ŀōƻǳǘ ǘƘŜ 
household economyέΦ  

 

4.4.3 ENTREPRENEURIAL ACTIVITIES 

Entrepreneurial activities mean existing companies and/or entrepreneurs offering promising 
innovative solutions and technology options as well as new entrepreneurs entering the waste 
management area. There could also be companies leaving the market as a result of new 
innovations.  
 
Waste management companies need a mind shift and open their business proposals from only 
working with collection of waste towards guiding their clients in enhancing the value of waste 
on one hand and find new markets for recycled materials on the other hand. If waste collection 
ŎƻƳǇŀƴƛŜǎ ŘƻƴΩǘ Ŧƻƭƭƻǿ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƛƴ ǘƘƛǎ ŀǊŜŀ ǘƘŜȅ ŎƻǳƭŘ ƭƻǎŜ ƳŀǊƪŜǘ ǎƘŀǊŜ ƛŦ their clients 
sell their waste directly to another company working with recycling.  
 
Examples of new entrepreneurial activities are; creation of platforms to match companies that 
ŎƻǳƭŘ ǳǎŜ ƻƴŜ ŀƴƻǘƘŜǊΩǎ ǿŀǎǘŜ ǎǘǊŜŀƳǎ (industrial symbiosis), product-service combinations, 3D-
printing as a way of designing products in a decentralized way - this can boost local products and 
generate less transports. 
 
There are consultancies and small companies that develop innovative advice and services in 
waste management, but the overall sectors seems to be conservative and slow to adapt to 
circular thinking and circular business models.  
 
Medium sized enterprises are supporting innovative development within the waste 
management area to a certain extent. They do cooperate concerning recycling and suppliers to 
recycled products and exchange and engage with universities in development.    
 
There is a general need for new actors and entrepreneurial and innovative companies who could 
bring in new solutions and disruption to the business as usual scenario.  
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4.4.4  MARKET 

If an innovative solution or innovative product would be launched to develop one of the 

identified needs within the waste management area, this dynamic discuss who would take the 

lead to make sure there will be a good market present for the future solution 

(public/private/other?).  This dynamics also affects a potential need of a specific product, a need 

to form a new market and in that case if a PPI could support the development of this new 

market. Potential barriers could be tax reduction, or an insufficient demand for the product or 

material remaining from a plastic sorting machine.  

 
The first market is the market for solutions to waste management challenges. The second 
market is the market for products or materials from waste.  
 
The first market is mainly focusing around technical and logistics solutions to waste handling, 
but the possibilities for a second market heavily influence the opportunities and choices in 
procuring and implementing waste management solutions.  
 
Generally the private companies source and develop new solutions without assistance from the 
public sector. Investing in high quality recycling can be expensive, and may not be competitive in 
the market, unless it can retain as much of the resource quality as possible. Therefore 
household/municipal waste can be less interesting for resource recovery if there is lower quality 
or lower percentage of the recyclable material.  
 
There is not a big market today for new products from waste, but there is a large potential. The 
market is changing from using bio waste as heat generation, towards refining fuels, towards 
production of high quality products as proteins or compost for local urban agriculture.  
 
A supporting action that would be appreciated is fiscal measures for opening the biowaste 
market would come at a European level. 
 
In some areas like the plastic recycling area it can be lack of competent actors, in others like 
bulky waste there is a challenge for available space and user involvement in the city or recycling 
station. 
 
From the municipal perspective social entrepreneurship as a business model has a big potential 
as it is not only counting the cost of recycling but also regards waste management and user 
involvement  in a social perspective. In the area of handling bulky waste there are examples of 
municipalities considering new perspectives and taking a larger responsibility for transportation, 
user involvement, re-use, learning and the employment situation.   
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4.4.5  GUIDANCE FOR SEARCH 

¢ƘŜ ǘŜǊƳ άǎŜŀǊŎƘέ refers to a search for solution to the needs, either in companies or in public 
sector. Research is one example, but search is wider than only research. This dynamics includes 
the identification of actors and frontrunners controlling the search for solutions. One important 
factor is if the research that is conducted is in the same direction as the search for solutions to 
the chosen need supported by specific programs or policies.  
 
There is a lot of interest in finding circular solutions and moving up in the waste hierarchy. There 
is not always the same interest in solving some of the issues of conflict between the new 
(theoretical) solutions and the established ways of handling waste. Re-using waste could trigger 
issues in health, environment, chemicals, risk and public opinion etc. 
 
There are big differences between the needs. There are frontrunners in search for innovative 
solutions within bio waste and bulky waste, but their interest to innovate is driven by the need 
to improve efficiency, reduce cost and most often to achieve the legal targets. 
 
There is a paradox of the strong actors in waste management being conservative and at the 
same time they are the ones engaged in research and testing and could be ready to take the 
next step towards circular solutions. Smaller actors try to find new business models and disrupt 
the traditional markets and at the same time most focus and fight to manage the everyday 
survival.  
 

4.4.6  RESOURCE MOBILIZATION 

Resource mobilization means financial resources for implementing a solution. It could be 
financial resources addressed to research/applications/pilot projects etc. 
 
In the transition towards waste as resources there is a need for new financial solutions, 
especially to bridging the gap for new innovative SMEs to enter the sector. 
 
Cities and municipalities spend a lot of money on collection waste, but for change and transition 
to a circular economy more investments are needed. An example is the need for investment in 
composting, sorting and biogas facilities.  
 
Traditionally investments are focused on large facilities and not spread out over the value chain 
or over the different steps in the waste management chain. In some cases incinerators or biogas 
facilities have been built without supporting collection, sorting or logistics ending up in scarcity 
of input to the facilities. 
 
Lƴ ǘƘŜ ōǊƻŀŘŜǊ ŜŎƻƴƻƳȅ ǘƘŜǊŜ ŀǊŜ ŦǳƴŘƛƴƎ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŦƻǊ {a9ΩǎΣ ōǳǘ ǘƘŜǊŜ ƛǎ ƭŀŎƪ ƻŦ ǎǇŜŎƛŦƛŎ 
waste related public funding, to support the private waste companies to encourage innovation 
within waste management. 
 
There are sources of financial support from the European Union and it is important since public 
procurements of innovations initially take a lot of extra resources that most organizations do not 
have.  
Waste management solutions that create jobs or support re-industrialization in Europe are 
easier to find funding for initial investments. 
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4.4.7  KNOWLEDGE DEVELOPMENT AND DISSEMINATION 

¢ƘŜ ǘŜǊƳ άƪƴƻǿƭŜŘƎŜέ ƛǎ ǊŜŦŜǊǊƛƴƎ ǘƻ ǘƘŜ ǇǳōƭƛŎ ƪƴƻǿƭŜŘƎŜΦ ¢ƘŜ ƛƳǇƻǊǘŀƴŎŜ is the general 
knowledge in terms of quality, quantity as well as basic or advanced level. For the innovation 
level the number of projects, research patents and articles are relevant. Actors that are active in 
these activities are relevant as well as if and how the knowledge is disseminated. One other 
aspect is if there are any competing messages disseminated for example recycling versus 
incineration.  
 
In most interviewed countries, there is an active communication with the citizens in place.  The 
communication, performed by all kinds of media, is driven by both public authorities and private 
waste companies. Public knowledge in waste management and sorting varies from good to 
poor. The public knowledge of waste collection is high in the front runner countries, but there is 
a need for continuous information. 
 
For all countries interviewed it is important that in school children at all ages are educated in 
waste management. One important driver for innovation in a region or a country is strong 
research in universities and research institutes in waste management.   
Public organisations are doing research on policy measures and economic incentives to 
stimulate change towards circular solutions and there is a need to disseminate existing research 
at European level in order to make new knowledge and results of research available in an easier 
way. There is a lot of aggregated information from organizations such as the OECD, the UNEP 
and ISMA. 
 
University research within the waste area seems to focus mostly on technoƭƻƎȅ ŀƴŘ ƛǘΩǎ ǊŀǘƘŜǊ 
traditional. There seems to exist an emphasis in universities towards addressing eco design and 
minimization of waste rather than towards waste handling issues.  
 
 

4.4.8  LEGITIMACY  

This dynamics focuses on eventual resistance to implement an innovative solution as well as 
from where it is coming.  There might be active lobbying powers in the system in relation to 
legitimacy, policy, direction of search and resources, and these might form new coalitions.  
Communication of a public need or a future procurement might create legitimacy for the 
solution.  
 
The main resistance for the development within the waste area is about costs. There is no real 
resistance to the waste issue. Nevertheless the interest within many municipalities is really low. 
It is important to express political will for good and innovative waste management in order to 
create change in the municipalities. 
 
One problem is the compartmentalisation of cost in the usual municipal budget even if there are 
good examples that show that good solutions do not cost more. The cost for educating school 
children in sorting could lead to future savings or revenues from cleaner and sorted waste 
streams enabling value creation from waste. 
 
Another challenge is to get waste management issues to be a part of the agenda for city 
planning and building. It seems difficult to create legitimacy for waste issues in relation to other 
societal needs in planning and investing.  
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4.4.9 POLICY 

Policies and legitimacy are used to force changes towards an overall vision or goal in the region. 
The policy of using Innovative procurement can, for example, be seen as a strategic tool used in 
different degrees to drive innovation and market formations at different levels in the system.  
 
There is a need for new sets of policies and instruments in order to reduce the material use and 
move towards a circular economy. This change concerns all actors; producers, consumers etc, 
and will also support the changes needed in the waste management sector. 
 
There is also a need and a trend for product regulations and demands on products that are 
easier to disassemble. If this change could reduce for example all different plastic products to 
only a few, the waste stream would be easier to recycle and valorize. 
   
With respect to PPI, the biggest opportunities would lie within the material chain approach 
which is based on a holistic view on materials and product throughout their life cycle. There are 
examples of value chain governance for materials that are becoming scarce or the raw material 
ŜȄǘǊŀŎǘƛƻƴ ƛǎ ƳƻǊŜ ŜȄǇŜƴǎƛǾŜ ǘƘŀƴ άƳƛƴƛƴƎ ǘƘŜ ǿŀǎǘŜέΦ 
 
There is an important scope for innovation but it is not only a lack of policies, it is also about 
political leadership and how to.  This is where the work and the change have to be done. There 
are different forms of procurement and innovation processes and they are all linear.  One must 
dare to think more circular for working with innovation and also include the end user much 
more. More services development and business development are also needed; however, the PPI 
is easiest for the technology. 
 
Today the changes in most countries are slow and incremental. There is a problem with too low 
set targets. In order to have transformative change in the waste management sectors the 
targets must me more radical. A quote from one of the municipalities illustrates this well. 
ά²ƘŜƴ ƛǘ ŎƻƳŜǎ ǘƻ ōƛƻ ǿŀǎǘŜΣ ǘƘŜ ƳǳƴƛŎƛǇŀƭƛǘȅ ǘƘŀǘ ŘŜŎƛŘŜŘ ǘƘŀǘ all waste should be collected is 
a winner.  
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5 RECOMMENDATIONS 
 

5.1 SYSTEM READINESS 
In countries with long tradition working in the structured waste management area it is obvious 

that the knowledge among the citizens is high but to be able to reach the top level of hierarchy 

(circular economy) there is a clear need for attitude and behavioral change.   Different 

approaches have been discussed during the interviews. New competences have entered the 

market such as philosophers and sociologists. Waste management is becoming a part of 

traditional educational areas such as design, social sciences, economy, technology and 

digitalization.  

A crucial key factor to enable innovations and PPI is a clear policy and strategy from the national 

and sometimes regional authorities. Countries not having a supporting set up of policies hard as 

well as soft will have difficulties to enable a change and develop innovations.  

Having knowledge, legislation and policies in place, available financial resources are also 

necessary; ƻǘƘŜǊǿƛǎŜ ŀŎǘƻǊǎ ǿƻƴΩǘ ōŜ ŀōƭŜ ǘƻ ǘŀƪŜ ǘƘŜ Ǌƛǎƪǎ ǘƘŀǘ ŎƻƳŜ ŀƭƻƴƎ ǿƛǘƘ ƛƴƴƻǾŀǘƛƻƴΦ  

This study shows that the development of waste management in an innovative way does not 

rely only on new technology implementation, but rather on the total system, addressing all key 

aspects in the innovation system mentioned in the system readiness model.  

Under a system perspective, which means including the whole chain from procuring to 

implementation, it is possible to get an idea of whether there is a potential for success in the 

implementation and the change needed. In order to achieve a successful PPI, both the 

procurement and the implementation have to be taken into consideration. If the 

implementation is successful the result ends up in a win-win situation for both supplier and 

procuring organization. 

5.2 SYSTEM LEVEL IMPACT  
Procurement has a significant role towards change with more system impact. This could be the 

case when new technology is introduced or new ways of collection, processing or treatments 

are implemented.  

The system level impact of a PPI should be considered in the PPI strategy as it makes it easier to 

argue the cost or risk of a PPI, and enable cost benefit reasoning in the strategy. Considering the 

scope of the PPI therefore is one of the first considerations for the procuring organisation in 

order not to spend energy on solving a need with very small impact. 

An important recommendation in finding targeted improvement is to focus on what is almost on 

the market. In most procuring organizations and procurement strategies this requires a focus 

shift from what is on the market to what is almost on the market.  

Beyond the market readiness, organizational or social innovation is crucial in a new business 

model, which does not include only technology development.  
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As first customer, the procuring organization might need to find out why the solutions are not 

available and if it is something that the PPI process can handle.  

If there is a strong procurable need, the PPI process could be one of the pathways to a solution. 

It is recommended to start with a strategy or a concrete project in search of solutions that 

includes multiple pathways towards acting as first customer. The choice of procurement tool 

depends on what is on the market or close to market and that will not be discovered until the 

market engagement and interaction. PPI should be used in the same toolbox as Pre ς 

/ƻƳƳŜǊŎƛŀƭ tǊƻŎǳǊŜƳŜƴǘ όt/tύ ŀƴŘ άƛƴƴƻǾŀǘƛƻƴǎ ŦǊƛŜƴŘƭȅέ ǇǊƻŎǳǊŜƳŜƴǘǎ όŀǎ 9ƴǾƛǊƻƴƳŜƴǘŀƭ 

Performance Contracts or Performance Based Contracts) 

PPI should be used as a tool within the procuring organization as soon as the first market 

surveys indicate there are no solutions on the current market. There seems to be a need for 

capacity building in order to make PPI part of the procurement in most procurement 

organizations. 

5.3 PPI IN A POLICY MIX   
PPI is a policy instrument that can be used to meet needs and influence the innovation system. 

However it is not a standalone measure. Procurement as such should also be part of a larger 

toolbox of policy instruments used by the public to facilitate the first procurement of a new 

solution. The public can support research in the earlier TRL-levels; it can support the functions 

influencing the TIS, the procurement of the first solution, the activities supporting the niche 

development and the scale up of the solution in order to create a market.  

In this perspective PPI is preferably a link in a chain and not a solitary activity. The use of PPI 

instrument as reoccurring function in facilitating innovations and act as a first customer should 

be part of the overall toolbox of policy instruments and it should be embedded in the 

procurement activities within the public organizations with the needs for solutions.  

In order to realize the full benefits of a PPI, the public sector should include the niche 

management and scale up in the strategy. Acting as the first customer is the difficult part, but if 

the solution is not reaching more buyers, it is useless. The leverage of a plan for scale up and the 

creation of critical mass of buyers can facilitate the commitment to deliver innovative solutions.  

The most leverage of procurement comes from using it in a policy mix. The procurement should 

be supported by changes in policy, organisation, awareness, capacity and other actions 

supporting the change. Procurement can also be a part in other actions made to change the 

waste management chain like outsourcing, re-organisation, product-to-service shifts, partnering 

and system changes. 

The PPI process can also be used for a solitary need or as a way of meeting a societal challenge if 

there is very strong single need and the solution has big impact.  

In considering if a mission-oriented PPI is the right solution, the organization should consider the 

market/technology readiness level, the buying power or scale up potential of the buyers for this 

specific solutions and the potential impact on the effectiveness of the waste management chain 
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addressed. In such a case, the PPI should also be used in combination with other economic, 

regulatory or subside instruments and the effect should be measured not only by the direct 

effect of the procurement, but also by the impact on the core needs driving the PPI process. 

Analyzing the core societal need and the innovation system to find the role of mission-oriented 

PPI requires a lot of capacity building in the strategic and analytic work.  

The benefit of this strategy is that not the whole procurement system of the organization needs 
to be on the higher level of making PPI procurements. It could be temporary elevated using 
άǎŎŀŦŦƻƭŘƛƴƎέ ǘƘƛƴƪƛƴƎ ƛƴ ƻǊŘŜǊ ǘƻ ǿƻǊƪ ŦƻǊ ŀ ǎƛƴƎƭŜ ttL ŀction. The downside is that there might 
be no organizational learning or capacity building that lasts. 
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APPENDIX II 
 

INTERVIEW MATERIAL 

 

INTERVIEW DOCUMENT FOR EXPERT GROUP 
This first part of the interview material, was sent to the experts before the interview in order to 
give them information on the PPI4Waste project and the intention of the interview.  

 
Dear interviewee, 
The PPI4Waste project explores mechanisms through which barriers to innovation and 
innovation procurement can be overcome, including an assessment of needs and their 
innovation potential. This interview document will be used to investigate the innovation 
potential of a number of common needs. 
 

INVESTIGATION OF THE INNOVATION POTENTIAL FOR COMMON NEEDS 
Innovation is about finding new and better ways of doing things. Some innovations are made by 
organizations in the process of changing the waste management chain. There are some needs 
that cannot be met by the organization and must be procured. If there are no solutions in the 
market that meets the need, an innovation is necessary. If there is a need to procure a solution 
that is not available in the market or that needs to be improved, there is room for making a 
Procurement of innovation. Public Procurement of Innovation (PPI) can lead to a sharing of the 
additional risks and costs involved in buying and using Eco innovative solutions and to a more 
rapid market uptake of such solutions. This is not to be mixed up with pre-procurement, where 
research is needed to find a solution. 
 
Currently, the waste management achievements by European countries with regards to European 
policies and trends vary in a broad range. In addition, barriers to public procurement of innovative 
solutions include the absence of cross-border coordination and lack of access to best practices 
and to knowledge of close-to-market innovative solutions. Therefore, the project ñPromotion of 
Public Procurement of Innovation for Resource Efficiency and Waste Treatmentò ð PPI4Waste - 
has an overall objective to structure and coordinate networking, capacity building, dissemination 
and use of innovative procurement as a mechanism for achieving resource efficiency and waste 
management and prevention on a large scale across Europe. The cornerstone of the project is 
how to boost resource efficiency through PPI, on the basis of the waste hierarchy. The scope is 
set to municipal solid waste (MSW). MSW is a waste type consisting of everyday items that are 
discarded by the public. The composition of municipal solid waste varies greatly from country to 
country and changes significantly with time. The different waste streams of MSW can be 
sorted and treated separately. These waste streams are categorized as Bio waste (food waste 
and garden waste), Paper and packaging, Plastic, Hazardous waste, Electrical waste (WEEE), 
Bulky waste, other recyclable MSW and non-recyclable MSW. Most definitions of MSW do not 
include industrial wastes, agricultural wastes, medical waste, radioactive waste or sewage 
sludge. 
 
The PPI4Waste project will promote the use of innovation-oriented public procurement in the 
waste sector. The project will explore mechanisms through which barriers to innovation and 
innovation procurement can be overcome, including assessment of needs. The PPI4Waste 
project includes activities to identify common needs between public sector in Europe in order to 
create groups of buyers and in this way to draw common specifications and to prepare joint or 
coordinated procurements of eco-innovative solutions in the field of resource efficiency and waste 
prevention, reuse and recycling. As an input to the assessment of needs and their innovation 
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potential, PPI4Waste project partners will interview contracting authorities and experts across 
Europe. 
 
AGREED COMMON NEEDS AND THEIR INNIVATION POTENTIAL 

Within the PPI4Waste project, five common needs for contracting authorities within the waste 
management chain have been established: 
 
1. Bio waste management - this need is how to collect bio waste separately, and how to treat 
and use bio waste more efficiently. 
 
2. Plastic separation - the need is how to separate plastic from the other waste streams as well 
as sorting different types of plastics, with the target to use plastic from waste as a recyclable 
material. 
 
3. Bulky waste management - the need is how bulky waste can be managed as part of a circular 
economy. 
 
4. Separate collection for specific waste streams/development of collection points - this need 
deals with the question of how to sort waste at collection points. The need is to make 
collections points as efficient as possible for the different purposes they serve in the waste 
management chain. 
 
5. Decision support system for waste management - the need is to make informed decisions of 
where to sort in the waste chain. There is a need for IT systems support in making 
management decisions and continuous improvements on where and how to sort most 
efficiently (in the waste chain) in the local context. 
 
 
These common needs are the results of a thoroughgoing process that includes the identification 
of a large number of needs through interviews with representatives14

 from contracting 
authorities in different European countries. The large number of needs from the interviews 
were thereafter analyzed and prioritized by the PPI4Waste consortium, with the aim to select 
five common needs to be used as a foundation for the coming stages of the project.  
 
The potential for PPI in each of the five targeted areas of common needs agreed by the 
PPI4Waste consortium will now be investigated. The study will highlight blockings and 
possibilities for innovation and change for each need and will be conducted as interviews with 
experts, and an analysis of the responds. The final result from the study will pinpoint the 
elements needed to enable a change of the current situations (implementing a solution to the 
need) through PPI. 
 
State- of ςthe - art solutions to the needs have been investigated to find out if there are no 
acceptable or comprehensive solutions to the five needs on the market. The next step is to 
analyse if there are plausible innovative solutions available to meet the five needs. To find 
innovative solutions we must look beyond the current markets and into what is almost available. 
We cannoǘ ƭƻƻƪ ŦƻǊ ǘƘŜ άƛƴƴƻǾŀǘƛǾŜέ ǎƻƭǳǘƛƻƴǎ ŘƛǊŜŎǘƭȅΣ ǎƛƴŎŜ ǿŜ ŘƻƴΩǘ ƪƴƻǿ ŜȄŀŎǘƭȅ Ƙƻǿ ǘƘŜȅ 
might look or how they can meet the needs. Instead this project will study the conditions for 

                                                           
14 These 14 representatives are all related to procurement of local waste management and many of them 
belong to municipal administrations. 



 

 34 

innovative solutions to our needs to emerge in regional markets. If there is the right mix of 
conditions, a PPI process might bring a solution to the need. 
 
These types of questions can be answered by the approach of a method for innovation systems 
analysis called TIS. 
 
INTERVIEW METHODOLOGY ς TIS APPROACH 
TIS (Technological Innovation System) is a method for analysis of the innovation system that 
encompass all actors, institutions and physical parts that influence the development, diffusion 
and use of a technology or a technological field. Among these structural elements, a defined set 
of processes occur which create the dynamics of the innovation system. These processes are 
called innovation functions; processes that need to take place to ensure that a system performs 
well. By analysing the occurrence of these processes, conclusions can be drawn on what actions 
are needed in order to develop or change the innovation system further. Applying the TIS-
approach in an analysis of the agreed needs in PPI4Waste will enable an identification of 
possibilities for change of the current situation. A special focus will be on the role of 
procurement of innovations as a likely trigger/enabler for solutions to the needs to emerge in 
regional markets. 
 

 
Figure 1: Structure of an adapted TIS. 

 
The purpose of these interviews is to obtain information related to the socio-political framework 
for waste management in each region and their current trends. This document provides a 
description of the methodology and a set of questions. The interviews will be held as a semi-
structured discussion, as the questions are merely intended as guidance for the discussions. 
Each respondent is asked to identify which need(s) that are relevant in their region and the 
chosen need(s) will be the focus of the interviews. 
 
The questions are structured in a two-step TIS approach. The first part relates to the structure of 
the innovation system and the implementation of a new solution in order to change the current 
situation. In this part, Actors and networks and Institutions are important factors affecting the 
outcome. The second part of the interviews relates to the innovation system functions and 
investigates if there are solutions available to solve the needs. The dynamic innovation functions 
to be studied through the interviews are Entrepreneurial activities, Market, Guidance for search, 
Resource mobilization, Knowledge development and dissemination, Creation of Legitimacy and 
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Policy. By studying the functions and structure of the innovation system, and the interaction 
between them, blockings and possibilities for innovation and change can be identified. 
 

INTERVIEW QUESTIONS 
First of all, please identify which need(s) (from needs 1-515) that are most relevant in your 
region, where the public is or could be an important customer. These needs will be the focus of 
the interview discussions. How can these needs be described in your specific context? 
Please note that the following interview questions are merely intended as guidance for the 
interview discussions. 
 
1. Impact of change on the waste management chain 
Innovations are needed to transform a system, creating impact that changes the fundamental 
structures. Incremental changes in products and processes are the starting point, moving to new 
products, value chain optimization and business models, and finally creating industrial 
symbiosis. Below is a schematic picture of the impact of change in the waste management 
chain. For instance, a technology change is an innovation but in order for such a change to have 
an impact on a societal level other changes are needed as well. 
 
If the current situation for the chosen need (from needs 1-5) would change so that a possible 
solution would be implemented in your region, where in figure 2 below would this change have 
to take place? Please describe the situation. 

 
Figure 2: Impact of new interventions in the waste management chain. 
Source: OECD (adopted). 

                                                           
15 biowaste management, plastic separation, bulky waste management, separate collection for specific 
waste streams/development of collection points and decision support system for waste management 
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2. Actors and networks 
For the chosen need (from needs 1-516), please describe the actors and networks that are 
needed to implement a possible solution to the need, and if they are present today. Actors and 
networks of an innovation system are mapped in figure 3 below. Further, is the public an 
important actor as a buyer of solutions in the waste management chain? 
 
 

 
 
Figure 3: Map of key actors in an innovation system. 
 
 
3. Institutions (Legislation) 
Please describe legislation (besides EU legislation) that drives or hinders innovation for the 
chosen need (from needs 1-5). This legislation can be soft (habits, routines, customs, established 
practices) or hard (laws and regulations). 
 
4. Entrepreneurial activities 
Please describe available, promising solutions to the chosen need that you are aware of in your 
region. What is the situation regarding entrepreneurs who can develop suggestions for solutions 
to the chosen need? For instance, are there enough entrepreneurs? 
 

                                                           
16 biowaste management, plastic separation, bulky waste management, separate collection for specific 
waste streams/development of collection points and decision support system for waste management 
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5. Market 
If an innovation would be developed to solve the chosen need, what would the market situation 
for this innovation in your region be? For instance, who would take the lead to make sure there 
will be a good market present for the future solution? (public/private/other?) According to you, 
could a public procurement of innovation (PPI) support market formation for to the chosen 
need? 
 
6. Guidance for search17

 

Please describe the search for a solution to the chosen need conducted in your region, if there is 
one. 
Which actors are involved? 

For instance, if your chosen need is bio waste management, are there activities among 
researchers or companies developing skills or knowledge within this field? Is there a 
strong interest in the field of bio waste management compared to other fields within 
waste management in your region? 

 
 
7. Resource mobilization 
As far as you know, are there sufficient financial resources for implementing a solution to the 
chosen need in your region? If so, what are these resources currently used for? 
(research/applications/pilot projects or other?) 
 
8. Knowledge18

 development and dissemination 
Please describe the general knowledge base (among the public) within the field of the chosen 
need in your region. For instance, is the knowledge basic or advanced? Which actors are active? 
 
9. Creation of legitimacy 
Is there much resistance to implementing a solution for the chosen need in your region? If there 
is resistance, please describe it. 
 
10. Policy 
Would the implementation of a solution to the chosen need be supported by current policy? Is 
the need for a solution established and communicated? 
 
 
 
 
 
 
 

                                                           
17 .ȅ ǘƘŜ ǘŜǊƳ άǎŜŀǊŎƘέΣ ǿŜ ǊŜŦŜǊ ǘƻ ŀ ǎŜŀǊŎƘ ŦƻǊ ǎƻƭǳǘƛƻƴ ǘƻ ǘƘŜ ƴŜŜŘǎΣ ŜƛǘƘŜǊ ƛƴ ŎƻƳǇŀƴƛŜǎ ƻǊ ƛƴ ǘƘŜ 
public. 
Research is one example, but search is wider than only research. 
18

 .ȅ ǘƘŜ ǘŜǊƳ άƪƴƻǿƭŜŘƎŜέ ǿŜ Ǌefer to a public knowledge, not specific research. 
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Investigation of the innovation potential for common needs 
Within the PPI4Waste project, five common needs for contracting authorities within the waste 
management chain have been established: 
 

1. Bio waste management - this need is how to collect bio waste separately, and how to 

treat and use bio waste more efficiently. 

2. Plastic separation - the need is how to separate plastic from the other waste streams as 

well as sorting different types of plastics, with the target to use plastic from waste as a 

recyclable material. 

3. Bulky waste management - the need is how bulky waste can be managed as part of a 

circular economy. 

4. Separate collection for specific waste streams/development of collection points - this 

need deals with the question of how to sort waste at collection points. The need is to 

make collections points as efficient as possible for the different purposes they serve in 

the waste management chain.  

5. Decision support system for waste management - the need is to make informed 

decisions of where to sort in the waste chain. There is a need for IT systems support in 

making management decisions and continuous improvements on where and how to sort 

most efficiently (in the waste chain) in the local context. 
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INTERVIEW QUESTIONS 
These questions were used during the interviews. 
 
First of all, please identify which need(s) (from needs 1-519) that are most relevant in your 
region, where the public is or could be an important customer. These needs will be the focus of 
the interview discussions. How can these needs be described in your specific context?  
Please note that the following interview questions are merely intended as guidance for the 
interview discussions. 
 
1. Impact of change on the waste management chain  
Innovations are needed to transform a system, creating impact that changes the fundamental 
structures. Incremental changes in products and processes are the starting point, moving to new 
products, value chain optimization and business models, and finally creating industrial 
symbiosis. Below is a schematic picture of the impact of change in the waste management 
chain. For instance, a technology change is an innovation but in order for such a change to have 
an impact on a societal level other changes are needed as well. 
 
1.1 If the current situation for the chosen need (from needs 1-51) would change so that a 

possible solution would be implemented in your region, where in figure 1 below would this 

change have to take place?  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Impact of new interventions in the waste management chain.  
Source: OECD (adopted) 

 
1.2 Are public procuring organisations a large enough actor to have an impact on the whole 

waste management system? For instance, would they buy a significant share of a new product?  
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 biowaste management, plastic separation, bulky waste management, separate collection for specific 
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2. Actors and networks 
2.1 For the chosen need (from needs 1-520), what actors and networks are needed to 

implement a possible solution to the need? Actors and networks of an innovation system 

are mapped in figure 2 below.  

 

2.2 Are the actors needed for finding and implementing a solution to the chosen need present 

today?  

 

2.3 Where in figure 2 below would you place yourself?  

 

2.4 Is the public an important actor as a buyer of solutions in the waste management chain? 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Map of key actors in an innovation system. 

 
3. Institutions (Legislation) 
Besides EU legislation, is there legislation that drives or hinders innovation for the chosen need 
(from needs 1-5)? This legislation can be soft (habits, routines, customs, established practices) 
or hard (laws and regulations).  
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