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The R2Pi project: The route to circular economy, a three-year research 

project, was launched in October 2016 under the European Commission’s 

Research and Innovation programme, Horizon 2020. Its overarching goal is 

to accelerate the widespread implementation of a circular economy, based 

on successful business models and effective policies. The aim is therefore 

to develop circular economy business models (CEBMs) and guidelines that 

will facilitate this transition and to propose policy packages supporting 

these sustainable models.

The Circular Economy (CE) is defined by R2Pi as follows: “In a circular economy, the 

value of products and materials is maintained, waste is avoided, and resources are 

kept within the economy when a product has reached the end of its life.”  

R2Pi research is focused on the application of CEBMs in six sectors: Construction, 

Electronics, Food, Plastics, Textile, and Water.  This pamphlet describes the 

Water sector.  

Along with the business, case studies which exposed CEBMS, the Circular 

Economy Policy Package is a key product of the R2Pi Project. The Water 

Policy Package is based on the project’s accumulated knowledge about the 

transition towards the CE and contributes to the development of policies to 

promote CE, linking economic growth and social prosperity, while 

promoting the efficient use of resources, through the facilitation of CEBMs. 

Please see the R2Pi Website, “Sectors” section,  

for the key results of the Israeli Water case study.

ABOUT THE R2PI PROJECT
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Water tends to be partially “circular” in most developed countries (as some 

amount of water is always recycled). However, to expand circularity, the 

water case study team focused on all aspects of the value chain classifying 

the relationships among the different actors in the Israeli water system to 

compile a case study based on CEBMs that illustrate the efficient, 

continuous use of resources.

The empirical work of the Case study examined Israel as a whole, as it is a 

global leader in water use and technology in one of the most water stressed 

regions of the world. The Basic Package was derived from a study of CEBMS 

in the Israeli Water Case Study. In turn, the Effective Package was designed 

to fit the European water system by integrating both stakeholder input 

from European water sector officials, as well as from the EU CE Action Plan 

and the EU’s general water policy documents.

The Israeli water industry is an excellent example of water circularity, with 

its goal of providing its various stakeholders with sufficient amounts of 

clean water via efficient use, improved and effective “production,” 

conservation, reuse and recycling, while lowering the carbon footprint of 

the sector. 

The Israeli water industry is recognized as a global leader, thanks to innovations in 

desalination, drip irrigation, water recycling, and water network security, among 

other developed tech. Israel’s public and private R&D programs, its expertise in 

advanced technologies, and its traditional strengths in water management and 

agriculture have resulted in a vibrant export enterprise. Its water industry exports 

stood at approximately $2.5 billion annually in 2016, with a goal of increasing this 

four-fold by the year 2030.

WATER CIRCULAR ECONOMY 
BUSINESS MODELS (CEBMs)
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Israel currently produces 470 Million Cubic Metres (MCMs) of wastewater per year. 

Of that total, 428 MCMs are recycled, with 395 MCMs being shunted over to the 

agricultural sector, which represents 85% of total wastewater. In turn, the 395 

MCM of recycled wastewater accounts for 38% of the 1,044 MCM used in the 

agricultural sector.

The water policy team from the R2Pi consortium argues that policy makers 

within the EU should consider and promote policy that address all elements 

of the value chain, as well as all stakeholders in the water sector as 

identified in the Israeli case study. 
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CEBMs of the Israeli Water System from the Case Study

Israel’s water system is composed of multiple private and public 

organizations along a circular value chain that extends from natural water 

sources to water storage and collection to waste treatment to reuse. 

The R2Pi project has defined seven circular business model patterns1 ; the 

Israeli water system manifests three of the seven CEBMs2:

• Co-product recovery: Recovering waste materials, such as sludge, from 

water to be used as fertilizer and energy stock. Israeli policy connected to 

this CEBM has resulted in the development of organizations such as 

HaShafdan which is responsible for wastewater recycling, which also 

mines the accrued waste for useful co-products.

•  Re-condition:  Water is used and re-used at the technical and biological 

level in a closed system. This CEBM is reflected in Israel policy that 

mandates both a high level of wastewater recycling and desalination, so 

as to decrease the need for natural, fresh-water resources. Subsequently, 

this has meant policies which have reduced fresh water quotas to the 

agriculture sector, raising the prices of water, and funding the 

development of desalination plants.

• Access: All water is owned by the public and its use is subject to a fee per 

quantity paid to a regulated authority. In Israel, policy mandates that all 

water resources are public property subject to the control of the State. 

1. For a description of these seven models, see the R2Pi project document, Israeli 
water system: A circular economy business case.

2. The study team found applicability of the other four business models to varying 
degrees, such as circular sourcing with selected industry sectors (e.g. “snack” food 
manufacturing). However, the study team concluded that these business models were 
not prevalent or wide-spread enough as a matter of policy, such that they are 
representative of the water sector as a whole. Therefore, they are not considered as 
being part of the Israeli water CEBMs.
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Policy Packaging: Aim and methodology

A Policy Package is a combination of policy instruments designed to 

address one or more policy objectives. Through a combination of policy 

instruments, a Policy Package should result in meeting goals that otherwise 

cannot be met with a single policy instrument.  Policy Packages utilize 

positive synergy effects between policy instruments while avoiding 

contradictory effects and reducing negative unintended effects. They are 

also designed to increase public acceptance of policies - social acceptability 

- and to achieve political compromises – political acceptability. Thus, Policy 

Packages facilitate both (1) effectiveness and (2) implementatability 

of the desired policy goals.   

In order to design a Policy Package, several stages of development and 

refinement are defined (Figure 2). Initially, a “Basic Package” of policy 

instruments is created. The Basic Package is designed in order to directly 

achieve the desired policy goals. It is the result of a process in which many 

individual policy instruments are assessed based on their characteristics 

of ‘effectiveness’ and ‘implementability’. Based on these characteristics, 

the most promising instruments are identified.  Then, pre-conditions to 

the implementation of these promising instruments are identified, as well 

as instruments which may facilitate the effects of these policy instruments, 

or have synergetic effects with them. Finally, potential contradictions 

among instruments are identified.  Based on these elements, the Basic 

Package is formed.

CIRCULAR ECONOMY POLICY 
PACKAGING FOR THE WATER SECTOR
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Figure 1 Basic Package for the water sector

At the second stage, the “Effective Package” formulation, primary and 

ancillary instruments are removed and added, respectively to enhance the 

net effectiveness of said Package. This is done to maximize the benefits of 

the Policy Package, while taking into account rebound and other unintended 

effects. To do this, causal mapping is used, a technique which (graphically) 

illustrates the mechanisms through which a policy instrument may affect 

the policy goal and by that process anticipate unintended effects. In 

addition, insights produced are validated via expert interviews.  
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Figure 2 The Effective Package for the water sector
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Basic Package for the Water Sector

The process of comprising the Basic Package for the Water sector followed 

a series of steps in which 73 Policy Instruments were outlined, scored 

(according to ‘effectiveness’ and ‘implementability’ criteria) and reviewed 

(according to their relevance for EU member states).

The inventory of policy instruments was created in order to achieve the policy goal 

of promoting the uptake of Circular Economy Business Models (CEBMs) for the 

European water sector resulting in:

• An increase in the recycling of waste water.

• Developing diversified sources of water.

• Increased conservation of water among the public, agricultural and 

industrial sectors.

• Improved value chain collaboration to resolve system-level problems.

The inventory of policy instruments was then reduced to a list of the 28 

policies with the best potential for being effective and implementable. 

Based on the scores for each policy instrument ‘Low-Hanging Fruits’ were 

identified to establish the Basic Package. ‘Low-Hanging Fruits’ are easy to 

implement and effective instruments. Then, a Matrix, to identify 

relationships between pairs of instruments (synergies, pre-conditions, 

facilitation and contradictions) was created. Contradictory instruments, 

identified by the Matrix were eliminated in the second phase of this process 

that aimed at grouping policy instruments and identifying patterns. 
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Effective Package for the Water sector

Each proposed policy instrument for the Basic Package may have 

unintended effects that will erode or eliminate its actual net effectiveness 

with respect to the defined policy goal. Therefore, a causal mapping 

technique was used to anticipate these unintended effects and mitigate 

them by adding supporting ancillary policy instruments or removing 

instruments from the Basic Package. Ancillary instruments were considered 

in order to facilitate the function of one or more policy instruments and 

thus affecting the policy goals indirectly by facilitating implementation. 

With the above aims in mind, the Effective Package was created based on 

the modifications to the Basic Package. In essence, the causal mapping, 

with inputs from experts and stakeholders, led to the identification of 

policy instruments that should be added, removed or modified. The result 

of this process was the Effective Package which is comprised of policy 

measures organized into the following five themes: integration (measures 

cutting across the value chain), investment (government investment), 

command and control (regulatory), market-based (financial incentives / 

disincentives) and encourage-voluntary (measures to encourage 

stakeholders to police their own behavior).
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The Effective Policy Package for the Water Sector

Based on the above analysis and combined with our experts' judgment 

together, as well as inputs from extensive fieldwork, the following 

Effective Policy Package was designed: The effective package was 

organized into the 5 themes mentioned above showing synergetic and 

facilitation relationships, respectively . 

The policy instruments comprising the Water Effective 
Policy Packages are:*

No Policy Measures

1 Expanding existing infrastructure at state level to collect storm water.

2 Building new pipe infrastructure at the state level for carrying and using 

recycled water.

6 Subsidies for purchasing appliances (such as dishwashers and washing 

machines) which save water.

7 Creating meso-level industrial parks that share water resources (Pal-Gay 

Mayim, which is connected to the Israeli food industry, is an example).

10  Incentivize R&D to improve desalination technology (with a focus on 

energy technology).

14 Establish a public fund to invest in water technologies (In order to 

incentivize technology, the government should take part of the risk in tech 

development through the process of beta testing).

A GLANCE AT THE WATER 
POLICY PACKAGE
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15 Incentives (such as tax exemptions/ subsidies/ low tariffs) for agriculture 

to use recycled water.

18 Use of Block pricing - tiered pricing (that penalizes overuse).

23 Price of water should be set to reflect its real cost (including externalities).

24 Incentivize the use of drip irrigation systems for all agriculture / farming 

communities.

26 Creating ESCOs to incentivise the private sector to become involved in 

financing new water companies and infrastructure.

27 Establish accelerator / incubator for developing water technology.

29 Standardize safety rules for using recycled water.

30 Mandate that all municipalities / water companies must use leak 

detection software and hardware.

31 Enforce upon all municipalities / public organizations that public green 

space must use drip irrigation systems.

33 Mandating a water, saving label that indicates how much water appliances 

are saving.

34 Creating national planning standards which require that all new buildings 

incorporate water saving technology.

37 Water metering Law: All use of water must be measured by a metering 

system.
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38 Permit grey water mining / use.

41 Regulatory enforcement of city / rooftop gardens for buildings in planning 

stages or under construction to capture rainwater. (This will not be 

applied to already completed buildings).

42 Provide incentives / prizes to water companies to exceed conservation 

goals.

52 Media campaign to save water: Explain the true environmental cost of 

water to the public and provide tips on how it can save water.

55 Education: Increased education (k-12 learning) about the water cycle and 

water saving.

58 Incentivize water companies to cooperate on water conservation.

64 Build cross-ministry committee focused on water (policy) solutions.

67 Organize competition award for start-ups who develop solutions for 

water waste.

69 Education: Endow multidisciplinary university programs that deal with 

solutions for water waste and conservation.

74 Reinforcing existing water infrastructure (example: pipes) to prevent 

leakages along the distribution system

* Policy instruments were numbered at the early stage of the Basic Policy Package 
and each instrument 'kept' its number throughout the process, allowing the 
policy team to trace each instrument at each stage of the Policy Packaging. 



17 CIRCULAR ECONOMY POLICY PACKAGE FOR THE WATER SECTOR

Figure 3. The Effective Policy Package: Synergetic 
relationships 
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Figure 4. Effective Policy Package: Facilitation relationships  
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The Circular Economy Policy Package for the Water sector was designed to 

support decision-making processes at the EU-level in order to improve 

resource efficiency and to “close the loop” in the water sector via the 

implementation of CEBMs. For a more in-depth understanding of these 

issues, we recommend the reader access the various R2Pi project 

Deliverables including the  Israeli  Water System Case study and Deliverable 

7.1.5: “Circular Economy Policy Package for the Water Sector” available on 

the R2Pi website. 

The process described above should be followed, systematically so that 

the reader can consider the best ways to design policy packages that are, 

concurrently, effective and implementable.

Europe, as a whole, does not suffer the same drought conditions that affect 

many other “extremely” water stressed countries3 (such as Israel). However, 

as its population grows and its climate changes, due to global warming, 

pressure will increase on its water resources and its ability to supply 

various stakeholders. 

In Israel, water scarcity and the need to continuously supply its many 

stakeholders has resulted in a successful private-public partnership which 

encourages cooperation and the creation of (cutting-edge) water-tech, which 

is tested and proven in the field. This partnership flourishes due to the 

existence of circular economy business models that are aligned with a 

supportive policy environment.  It is because of this success that the Circular 

Economy Policy Package for the Water sector was adapted from the Israeli 

experience - to support decision-making processes at the EU-level in order to 

improve its water efficiency through the implementation of specific CEBMs. 

CONCLUSIONS

3. Note: 37 countries currently face “extremely high” levels of water stress, meaning 
that more than 80 percent of the water available to agricultural, domestic,  
and industrial users is withdrawn annually.
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The circular economy action plan of the EU strongly supports the water 

reuse (business model) via regulatory and investment policy. However, to 

fully address the problem of water scarcity, while realizing the maximum 

value and use of this precious resource, the EU should also consider 

integrating policy that addresses conservation and water mining, while 

mobilizing private and public sector involvement, via encourage-voluntary 

and market-based policies, respectively. 

Regarding specific water policies, a basic requirement is that the water 

price should reflect its real cost (including externalities), combined with 

the use of Block pricing (tiered pricing penalizing overuse) to motivate 

conservation (with both policies being market-based policies). However, 

such regulations necessitate the precondition of a universal water 

metering law - the idea that all water use must be measured by a (smart) 

metering system monitoring consumption and waste, so that accurate 

pricing levels can be set (which is a command and control policy). 

Complimentary instruments to incentivize conservation and water reuse 

would also be required, such as subsidies and tax exemptions for water 

companies and end users (with both of these polices also being command 

and control). At the same time, all stakeholders should be reminded of 

their critical role in conservation and reuse by encourage-voluntary 

measures that educate and build awareness.

The effective water policy package, based on the Israeli experience, and 

adapted to EU needs is a comprehensive plan that can establish a 

roadmap toward a more circular water economy in Europe for the present 

and the future.




