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The role of users and user based innovation in in the heat pump transitions of 
Finland and the United Kingdom 

 
Introduction  

 

SPRU’s contribution to T2.3 was to assess the role of User Driven and Inclusive 

Innovation for the Low-Carbon Transition. We sought to explore the role of consumers 

as active innovators and the potential of new business models to support the energy 

transition.  

 

At the heart of our approach was a desire to test a typology of user based involvement 

in low-carbon transitions, first proposed by Johan Schot, one of the co-Investigators on 

the project. 

 

This typology of user based innovation hypothesizes five different user types in low-

carbon transitions:  

 

User-producers are expected to play a pivotal role in the start-up phase of a transition 

by inventing and tinkering with new, radical technologies. They play a key role in 

emerging niches, as by experimenting with new technology, they also create new 

technological and organizational solutions. While user-producers often act alone, they 

may use external support such as subsidies and tax benefits. Lastly, by articulating new 

user preferences, user-producers enable the emergence of new routines.  

 

User-legitimators are shape and provide meaning and purpose for the activities of niche 

actors. They act as translators who can interpret landscape, and regime level, 

developments into more digestible and accessible narratives. As Schot et al. (2016) 

describe, user-legitimators “help to anchor expectations and make them more socially 
robust regarding the viability and significance of the niches” (p.4). User-legitimators are 

important in the start-up phase of a transition when expectations, visions, and stories 

relating to new niches are created and developed.  

 

User-intermediaries “create space for the appropriation, shaping and alignment of the 
various elements of emerging socio-technical systems, such as products, infrastructures 
and regulatory frameworks” (Schot et al., 2016, p.4). They are important actors in the 

acceleration phase of a transition, when expectations and interpretations of new 

technologies are voiced, designs re-configured and regulations on use developed. User-

intermediaries shape user needs, create user representations and connect different 

actors.  

 

User-citizens are active supporters and lobbyists for a particular niche, often acting 

against a prevailing regime and even other niches. Their main aim is to create regime-

shifts and related reforms in support of the niche they advocate for, working with other 

actors such as elites and social movements. Their work is often challenging, involving “a 
struggle to overcome defensive strategies of regime actors in government and 
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businesses” (Schot et al., 2016, p.4-5). User-citizens become particularly relevant in the 

acceleration phase of a transition.  

 

User-consumers enable the stabilization of new regimes by using new innovations and 

embedding them in their daily practices, confirming new user practices and routines. 

They sometimes test new innovations with other users and share their experience with 

others. “User-consumers express their status and identity by attributing symbolic 
meanings to new technologies“ (Schot et al., 2016, p.5), cementing new innovations’ 

social and cultural importance.  

 

These five user types are shown in Figure 1: 

 

Figure 1: User roles in different transition phases 

 

 Source: Kanger and Schot, 2016, p.610 

 

Only one published study has explored the full typology with empirical data. Kanger and 

Schot (2016) examined the diffusion of automobiles in the United States, testing the 

role of users in the stabilization of niche rules and the destabilization of regime rules as 

key transition dynamics. Their study, based on historical secondary data, found that 

“the typology of user roles was shown to be a useful analytical device for making sense 
of the different ways in which users are implicated in systems change” (Kanger and 

Schot, 2016, p.609). Kanger and Schot (2016) showed that user-producers and user-

legitimators were more salient in the start-up phase of a transition, while user-

610  L. KANGER AND J. SCHOT

(1)    Each transition phase is characterized by an ‘explosion’ of sorts: an explosion in technological 
and symbolic variety in the start-up phase, an explosion in the variety of use practices in the 
acceleration phase, and the explosion in the number of users in the stabilization phase. It is 
only when the regime and the associated practices have been turned immobile that the vast 
mobility-enhancing potential of the automobility system becomes unleashed;

(2)    The salience of these roles varies from phase to phase: user-producers and user-legitimators 
are more salient in the start-up phase, user-intermediaries, user-citizens and user-consumers 
in the acceleration phase, whereas the stabilization phase is dominated by the latter only 
(Figure 7). The re-making of the automobile system requires the recognition of these users 
in various roles and capacities: the contribution of users in turning the mobile components 
of the automobile system immobile can also be drawn upon in order to shape the future of 
automobility in alternative, more sustainable directions. There is much more to users than 
currently meets the eye of transitions and mobilities research.

Transitions and mobilities approaches share some important similarities on a more general level: for 
example, both can focus, and indeed have focused, on a variety of actors operating on various levels. 
There are also important differences, however, which is why we have abstained from a full-scale synthesis 
and restricted ourselves to highlighting promising affinities instead. Here we would seize the chance 
to provide further reflection on these differences to explore the possibilities of sustained constructive 
dialogue between transitions and mobilities research.

We begin by noting that scholars working in the field of transition studies rarely engage in high-level 
sociological debates and, when they do, it is mainly to clarify their own assumptions. The basic ontology 
of transitions research – evolutionary theory with an added touch of constructivism and conflict theory 
(Geels 2010, 2014) – is rarely contested (although see Shove and Walker 2010). As a result, a lot of work 
conducted in the transitions field is inclined towards middle-range theorizing: developing a set of 
related concepts to make explicit and specific propositions. One can quickly notice that, in comparison, 

Figure 7. User roles and transition dynamics.
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intermediaries, user-citizens and user-consumers’ roles became more evident in the 

acceleration phase, and lastly, user-consumers dominated the stabilization phase.  

 

Research Questions and Data Collection  

 

Although this work thus confirmed the typology, our work in INNOPATHS was intended 

to be a more systematic test that would involve new empirical data as well as 

contrasting cases.   

 

We decided on two case studies—Finland and the UK—around one low-carbon 

innovation, heat pumps.  Within these cases, we sought to answer three research 

questions:  

 

1. Which user types are most salient, and at which times, in the heat pump 

transition in Finland, and the non-transition in the UK? 

2. What types of learning, network development and expectation dynamics 

occurred, or did not occur, during the transition process? 

3. What types of new rules emerged or became de- or realigned within the niche 

and the regime  

 

Our Innopaths research is based on a comparative, mixed-methods, qualitative case 

study involving empirical data collection and document analysis (including government 

policy documents, heat pump associations’ publications, manufacturers’ websites, and 

overview of online forums). In order to examine the role of users in transitions, we 

chose heat pumps in the UK and Finland since it provides an embedded case study with 

two contrasting sub-cases  of an energy transition: a transition at the start-up phase and 

a case where transition is at an acceleration/stabilisation phase. This allows us to 

explore both our research questions and test the user typology (role of various user 

roles in various phases) and the importance of user-intermediaries and user-citizens for 

the acceleration of transition, in particular the stabilisation of routines preceding a 

wider adoption.   

 

Both Finland and the UK are wealthy, Northern European countries, with advanced 

socio-technical energy systems based on liberalised markets, and a variety of energy 

generation sources and technologies. They also share the objective of reducing carbon 

from the energy system, while ensuring energy security (Hannon, 2015). Both countries 

also have long-term energy and climate change policies with clear targets for emissions 

reductions (Kern et al. 2017). While the countries vary in geographical size and 

population size, their energy demand profiles for households are rather similar, with 

over 60% of energy demand required for space heating in both countries. However, 

there are large differences in terms of housing and heating regimes, with Finnish homes 

using more electricity, derived heat and renewables, while gas consumption is high in 

the UK. See Table 1 and Figure 2 for more details.  

 

Table 1: Key indicators for energy and housing in Finland and the UK 
Indicator Finland  UK 
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Population 5.5 million 63 million 

Number of homesa, d 3 million 28 million  

Energy use (kg of oil equivalent 

per capita) in 2015b 

5,924 2,764 

Share of final energy 

consumption in residential 

sector by type in 2016c 

Space heating: 66.4% 

Space cooling: 0.1% 

Water heating: 15.1% 

Cooking: 1.0% 

Lights and appliances: 

12.4% 

Other: 5.0% 

Space heating: 61.4% 

Space cooling: 0.0% 

Water heating: 18.3% 

Cooking: 2.8% 

Lights and appliances: 

17.5% 

Other: 0.0% 

Fuels in final energy 

consumption in the residential 

sector in 2016c  

Electricity: 25.6% 

Derived heat: 34.5% 

Gas: 0.6% 

Solid fuels: 0.1% 

Oil & petroleum: 7.7% 

Renewables & waste: 

31.5% 

Electricity: 6.8% 

Derived heat: 0.2% 

Gas: 76% 

Solid fuels: 2.2% 

Oil & petroleum: 9.2% 

Renewables & waste: 5.6% 

Average electricity price per 

kWhc 

0.16 Euro / kWh 0.19 Euro / kWh 

Illustrative average price of an 

air-to-air source heat pump 

(installed)e, f 

2,000 Euros 8,000 – 12,000 Euros 

Source: aTilastokeskus (2019); bWorld Bank (2019); cEurostat (2019a; 2019b); dOffice for 

National Statistics (2019); eVattenfall (2019); fHousehold Quotes (2019) 

 

Figure 2: Share of fuels in final energy consumption for residential heating 

 

Source: Eurostat (2019b) 

 

The literature assumes that it is these structural differences (energy demand, gas 

infrastructure in UK, cost differences) which explain the divergent outcomes. Various 
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authors have argued that differences are not a natural function of varying contexts, but 

are largely a result of policy choices of the past. For the Finnish case it has been argued 

that the choice for heat pumps was made possible due to a lot of active user 

involvement. Our case study research will explore this role of users in a systematic way.     

  

Our original data collection centred on four methods used in tandem in both countries: 

 

1. Expert interviews. For context and background about each transition, as well as 

opinions about why each transition unfolded the way it did, 11 experts were 

interviewed in Finland and 13 in the UK. These included representatives from 

academia and research institutes, government agencies, trade associations 

representing the heat pump industry, and heat pump manufacturers and 

installers. Expert interviews were either conducted in person or by phone, and 

lasted between 30 and 90 minutes. Interview questions centred on the heat 

pump transition; how it has developed in each country; what networking and 

learning processes have taken place; what expectations experts have for heat 

pumps; and what the role of users has been in the heat pump transition. 

 

2. Household interviews. To gauge users’ views, 14 heat pump adopters were 

interviewed in each country, with a geographic spread that included both urban 

and rural locations. User interviewees also included a range of households (e.g. 

single person households, couples and families, with a mix of working age and 

retired people). User interviews were either conducted in person or by phone, 

and lasted between 20 to 60 minutes. Questions included motivations for 

getting a heat pump; what information and knowhow heat pump users needed 

in regards to their heat pump installation; whether users had shared their 

experience of having a heat pump with others; and what their expectations 

were regarding heat pumps. 

 

3. Document analysis. These included government’s policy documents on heat and 

energy policy, reports about heat pump trials, industry reports and academic 

literature. 

 

4. Historical data. For both countries, online searchers were conducted to identify 

online groups and forums that would be used by heat pumps users (whether 

specifically focusing on heat pumps alone or not). 

 

Interviews in England were conducted in English and in Finland in Finnish. All interviews 

were digitally recorded and transcribed. The Finnish transcripts were also translated 

into English for the purposes of having a common archive. Our data analysis was guided 

by theoretical assumptions about niche construction (e.g. learning, networking), regime 

destabilisation, and user involvement, given that these were also reflected explicitly in 

our research interview questions. At first, themes from interview data were identified 

relating to the following core areas: development of heat pumps in each country, 

supportive policy mechanisms, evidence of networks, evidence of shared learning, 

activities of users. Following our thematic analysis, a historical narrative on each heat 
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pump transition was written, paying particular attention to user roles (Schot et al. 2016) 

within each transition phase.  

 

Heat pump transition in Finland 

 

Heat pumps have become a popular choice for many householders in Finland - in 2019, 

930,000 heat pumps had been sold in the country of just over 3 million households, 

providing “a significant share of [Finland’s] renewable energy about 5 TWh” 

(FINExpert03). The market is established with large-scale companies offering turnkey 

services, making it very easy for consumers to choose heat pumps – whether an ASHP 

or GSHP. Many households have installed heat pumps as hybrid systems, especially 

ASHPs, often combined with wood burning fireplaces. Finland has a high heating 

demand for the majority of the year given the country’s northern location, though there 

is also an increasing cooling demand driven by more air tight and energy efficient 

housing and climate change (FINExpert02, FINExpert04).  

 

Figure 3: Heat pumps sold in Finland (2004-2017) 

 

Source: SULPU  

 

Previous research on heat pumps in Finland has focused on examining how this 

transition has unfolded, paying attention to factors such as climatic conditions, 

geographical location, entrepreneurialism, and the role of users (e.g. Heiskanen et al. 

2011, 2014a, 2014b; Hyysalo et al. 2013a, 2013b, 2017, 2018; Kivimaa et al., 2019b; 

Lauttamäki, V. 2018; Majuri 2016). Our expert interviewees identified two distinctive 
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phases for heat pump transition in Finland, before and after mid 1990-2000 (see also 

Kivimaa et al. 2019b).  

 

The first heat pump experiments mainly with GSHPs took place in the 1970s following 

global oil crises and experiences from neighbouring Sweden (FINExpert07). The 

government supported energy innovation funding also in GSHPs and Finland had about 

15 small GSHP manufacturers (Majuri 2016). People “were already talking about heat 
pumps in the public and there were news stories” (FINExpert10). At this stage, those 

installing heat pumps were largely user-producers, “progressive people who dared to 
have geothermal heat” (FINExpert10). These small experiments continued in the 1980s, 

though never really took off due to technical difficulties with GSHPs technology 

(FINExpert03). Most of the 15 GSHP suppliers at the time were small companies with 

limited resources (FINExpert10), and following oil price drops in the mid-1980s, many 

faced bankruptcy (FINExpert10). In addition to technological uncertainty and limited 

resources, this period was also clouded by negative narratives and media publicity 

(FINexpert07). Research effort too was affected with limited funding available post 

1980s (FINExpert10). However, some people persisted, and two new manufacturers 

were established in the 1980s, one of which in particular was “doing wide-ranging work, 
going around building fairs and doing grassroots work” (FINExpert10). The influence and 

example of Sweden was important in the start-up phase: “In the 80s we were clearly 
behind Sweden and all the innovations and new solutions came from Sweden.” 

(FINExpert06). An estimated 10,000 ground source heat pumps had been sold by 1984 

in Finland (Lauttamäki 2018). 

 

The 2nd phase of heat pumps started in the mid 1990s, with increased activity from 

early 2000 onwards (FINExpert10; see also Kivimaa et al. 2019b). Further influence 

came from Sweden, which was ‘testing’ the product, creating a market and had 

supportive policies (FINExpert06) such as “technology procurement, municipal and 
national energy advisory services, and a subsidy scheme for the phase-out of oil boilers” 

(Heiskanen et al. 2011, p.176). One expert explained the influence from Sweden as “the 
fact that Swedish is read in Finland and the events in Sweden are being followed in 
Finland has brought innovations from Sweden … Swedish speaking and the Swedish 
media have influenced this” (FINExpert06). User-producers continued grassroots level 

activity in testing new technology, often against adversity: “even in the 90's it was only a 
few who dared to try new things … there were these grassroots actors who were 
traveling around at these fairs, they really did a lot of work and really faced a lot of 
doubt” (FINExpert10). In addition to GSHPs, also ASHPs were entering the Finnish 

market and there was “better technology available which helped a more sustainable 
growth path” (FINExpert10). A few Finnish heat pump manufacturers and those 

exporting from other countries emerged too (FINExpert03; FINExpert05). The Finnish 

Heat Pump Association SULPU was established in 1999, again following the example 

from Sweden—the Swedish branch of the International Ground Source Heat Pump 

Association (IGSHPA Sweden) for example had been established in 1987. As one 

founding member of SULPU recalled: “The sector did not exist in 1995. If it had not been 
there in Sweden, I doubt you would have had the courage to get involved. We really 
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started from scratch. If we think that 50 pumps were sold in all in Finland, so in reality 
there was no sector at all.” (FINExpert05).  

 

SULPU was established by two user-producers, one an entrepreneur and the other a 

heat pump researcher, with support from the Finnish energy efficiency agency Motiva. 

At the time, approximately 10 companies were active in the Finnish market, but they 

were competing and arguing over how to develop the market (FINExpert05) and a key 

aim of SULPU was to create a common organisation that could act as a voice, i.e. an 

intermediary (see also Kivimaa et al. 2019a). Motiva was an important intermediary too, 

by providing a neutral space for the disagreeing companies to come together under 

SULPU (FINExpert03) and providing an opportunity for new networks to emerge. One of 

the founding user-producers had a strong vision for the heat pump sector and in his 

role developed from a user-producer to taking roles of a user-legitimator, user-

intermediary and even a user-citizen by anchoring expectations, voicing those 

expectations and working towards changing regime rules: “I have had a pretty strong 
vision. I once drew, about twenty years ago, a curve that Finland would have a million 
heat pumps in 2020. I even timed it alongside starting to think about retirement. And 
now we have 930,000 pumps, and a year left to sell 70,000.” (FINExpert05). As 

Heiskanen et al. (2011) have noted: “since SULPU was established, the heat pump sector 
has started to emerge from fumbling attempts by small local companies to co-operate 
into a globally relevant industry” (p.1898).  

 

In the early 2000s, there was still a lack of awareness of heat pumps (FINExpert02) with 

many doubting ASHPs’ suitability in a cold climate (see also Kivimaa et al. 2019b). SULPU 

especially set out to raise awareness (FINExpert05; FINExpert06) by encouraging the 

development of standards, creating training for installers, collecting statistics and 

creating visibility by starting to create a supportive narrative for the sector. This 

involved also encounters with the incumbent oil heating sector which took one of the 

founders of SULPU to court over their heat pump marketing (which encouraged the 

replacement of oil boilers with heat pumps) (Virkkunen 2017). Motiva too created a 

knowledge bank on heat pumps by conducting research testing heat pump technology, 

organising regular energy awareness campaigns, providing heat pump certification 

training, and building an information source on their website including guidelines for 

those wishing to acquire heat pumps (FINExpert01, FINExpert07). This was important 

work: “Those people who test, or do the work on behalf of users, are terribly important. 
... What Motiva does, or SULPU does, is constructing the market, building the market” 

(FINExpert06). One of the founders of SULPU also recalled that “organising supply 
chains and customer meetings were really important” (FINExpert05) in the start-up 

phase of the market.  

 

At the same time, many user-producers set up online internet forums (Hyysalo et al. 

2018), which allowed users to share their heat pump experience. Such user-

intermediaries have sprung especially since 2001 following availability of free Internet 

forum software (see also Hyysalo et al. 2018). These forums have mainly been used for 

sharing technical and cost details of heat pumps, including feasibility and suitability of 

certain models in certain housing and climate types, with less focus given on issues such 
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as CO2 emissions or environmental impacts (Hyysalo et al. 2018). These user-

intermediaries have been integral after the early start-up phase by sharing practical 

user tips and answering other users’ questions, but also by ‘policing’ market actors (e.g. 

heat pump suppliers and installers) and monitoring, and scrutinising, results by research 

institutes (Hyysalo et al. 2018). Our expert interviewees also mentioned the user 

forums: “There are regular stories about people’s experience and what’s interesting in 
social media. There are large forums where you can easily find out about the 
technology” (FINExpert09)—though none of the users we interviewed had been active 

on these user platforms.  

 

As the technology failure of the 80s was overcome in the 2000s with better performing 

products that also proved to work in the cold Nordic climate, “larger numbers of people 
dared to start investing” in heat pumps (FINExpert10). This was supported by 

technological advances, including better borehole drilling technology for GSHPs 

(FINExpert06). As FINExpert04 explained, the Finnish solid bedrock is well-suited to 

borehole technology reducing the need for costly holding structures needed for 

example in lime-based terrain. Also other technological developments such water-

based underfloor heating systems which are ideal for heat pump technology, 

encouraged the sector’s growth (FINExpert02). Investment in heat pumps, and other 

renewables, was supported by government incentives introduced in 2003 to encourage 

a switch from oil-based heating (e.g. Kern et al. 2017), which made heating with “heat 
pumps [cheaper] than with oil“ (FINExpert01). Heat pumps were officially included as a 

renewable energy source in the European Renewable Energy Directive 2008, for which 

SULPU lobbied for (FINExpert05). This was not an easy process, as Finnish energy 

regulators thought that EU’s initial calculations for renewable energy from heat pumps 

were not correct, causing what one interviewee described as “a fight with the 
Commission for a couple of years” (FINExpert03). The initial calculations were based on 

energy efficiency ratio for heat pump electricity use taken from EU average but Finland 

considered this to be unfair and argued that these needed to be adjusted to national 

conditions – which the EU agreed to in the end. 

 

Heat pumps had to also compete with other small-scale renewable technologies such as 

biomass, especially pellet-heated boilers, and solar power. However, “pellets dropped 
off the race about ten years ago” (FINExpert02), and solar power has not followed a 

similar uptake as heat pumps, even though is getting more popular (FINExpert11). Most 

of the incentives for renewables were, however, removed in 2012 for all but low-

income households following changes in government policy (Kern et al. 2017). The main 

financial support mechanism has been a ‘deduction of household expenses’, introduced 

in 2001 and which remains one of the longest standing support mechanisms also aiding 

the installation of heat pumps (Lauttamäki 2018). This provides a tax break of 2,400 

euros per person per year for domestic work undertaken at one’s home. For heat 

pumps, the installation costs of ASHPs, and also the borehole drilling costs of GSHPs are 

eligible—the latter was decided as eligible by the tax office in 2009. Many installers use 

the deduction as a selling point: “The installation costs are so expensive in Finland that it 
[deduction of household expenses] has been a significant factor” (FINExpert02). This is, 

however, not an energy policy instrument, but general taxation policy to support 
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households making improvements in their homes, whether in the form of hiring a 

cleaner or getting a heat pump installed. The deduction of household expenses has 

been a key support mechanism for heat pumps (FINExpert06). But many user-

consumers have, however, also installed heat pumps without it (FINUser09) and those 

building new homes and installing heat pumps are exempt from the tax benefit 

(FINUser03, FINUser04, FINUser12)—meaning that many users have installed heat 

pumps also without any incentives. Furthermore, with increased demand for cooling in 

the summer, heat pumps for example sold out in the summer of 2018 (FINExpert05) 

and even in the first weeks of the summer 2019 there were reports of delays in heat 

pump deliveries due to high demand (ref).  

 

There is no one reason why heat pumps have become a success in Finland, but several 

reasons have been at play. For example, Hannon (2015) has mentioned the following 

supportive elements: climate requiring large heating demand in colder months; suitable 

housing stock with a steady rate of new, energy efficient homes that are well-suited to 

heat pump technology; and supportive government policies which have taxed fossil 

fuels and subsidised the move to renewable heating systems (see also Kern et al. 2017). 

The close ties between Sweden and Finland have meant that in the start-up phase of 

the market, Finnish players were able to look to Sweden for ideas in regards to 

technology, business models and developing the sector as a whole.  The establishment 

of SULPU helped to bring a disparate sector together, creating one voice for lobbying 

that led to supportive government policies. These have provided concrete subsidies 

such as tax breaks on purchase loans and the installation costs of heat pumps. The cold 

winters leading to high heating demand have meant that housing stock is relatively 

energy efficient. A cultural preference of building one’s own home has further meant 

that many new houses are detached and large enough to accommodate innovative 

heating systems. Previous research conducted in Finland has also concluded that users 

have been integral in the diffusion of heat pumps beyond early enthusiasts (Heiskanen 

et al. 2014a, Hyysalo et al. 2013a, 2013b), by providing peer-to-peer support in “scaling, 
choosing, comparing, maintaining and modifying” new technologies (Hyysalo et al. 

2017, p.71).  

 

More recently, climate change has dominated the news and political agenda, and 

interviewees mentioned that the IPCC report in 2018 for example had a big impact in 

Finland—people were in effect talking about a time before and after climate change 

anxiety, with a lot of media focus given to the report and people questioning what can 

be done to address climate change. For example, in the April 2019 general election, 

climate change was highly visible in the political debates, with all major political parties 

having mentioned it in their manifestos (FINExpert01). On the impact of the IPCC 

report, one interviewee said that “This report has been, according to my memory, 
maybe the biggest single opinion leader in Finland. And for the first time, in my opinion, 
it could be said that ordinary citizens became conscious of the fact that something really 
must be done. And individuals, maybe more women, are thinking what they are doing. 
When in the past money was guiding the purchase of renewable energy in 90% of cases, 
now green values have clearly increased. Though their share is still quite low.” 
(FINExpert02). This shift was reflected in the 2019 general election results. A new 
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coalition government led by the Social Democratic Party, and including The Centre 

Party, The Green Party, The Leftist Coalition Party, and The Swedish Party was set up in 

June 2019 and one of its first policy announcements was that Finland will become 

carbon neutral by 2035.  

 
Figure 4: Annual heat pump installations in Finland (1996-2017) 

 

Source: SULPU  

 

Heat pump non-transition in the UK 

 

Contrary to Finland, the heat pump transition in the UK has not taken off, despite first 

heat pumps having also been installed in the UK in the 1970s following the oil crisis. The 

UK does not have official figures available on the installed numbers of heat pumps. 

According to UKExpert04 the actual figure is difficult to estimate for the following three 

reasons: 1) the definition of a heat pump varies between different market actors and 

there is no agreement whether those heat pumps installed for cooling should also be 

included in statistics; 2) there are several associations and organisations operating and 

promoting heat pumps in the UK, with some players deliberately disrupting information; 

and 3) there is a lack of one organisation that would speak jointly on behalf of the whole 

market and collect data systematically.  The UK Heat Pump Association (HPA) estimates 

that around 163,000 to 170,000 heat pumps have been installed in the UK in the past 

20 years—though some of our interviewees estimated the total at 200,000 

(UKExpert06; UKExpert12). In a country of almost 64 million people, 28 million 

households and strong gas boiler sales, the heat pump market remains a very small 
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niche. As UKExpert03 explained: “one of the problems we have is that the data set is 
incomplete. So, it's very difficult to establish what the real marketplace looks like”. While 

Ofgem has publicly available data on Renewable Heat Incentive (RHI) installations and 

consultancy BSRIA for example has historical heat pump installation data available 

behind a paywall “there's no central requirement to record any of this stuff” 

(UKExpert03). Previous research for example by Nowak et al. (2014) reported total sales 

of just over 100,000 in 2013. 

 

As in Finland, heat pumps were first installed in the UK in the 1970s (UKExpert07), but 

many of our interviewees said that there is still no heat pump transition in the UK (e.g. 

UKExpert01, UKExpert05, UKExpert09, UKExpert10), or it is a very slow transition 

(UKExpert04, UKExpert11, UKExpert12) and the beginnings of a very small market. As 

UKExpert01 explained: “At the moment I would not call it a transition, because it’s a bit 
too optimistic. There have been field trials, some financial incentives for people to install 
heat pumps and be paid for the heat, but calling it a transition is a bit optimistic as there 
are not very many installed”. Heat pumps in the UK have faced many obstacles, 

including technological challenges, lack of awareness and the power of other energy 

incumbents, most notably the gas heating sector.  One of the first heat pump installers 

in the UK recalled resistance to the technology for example in the 1970s even from 

those who were examining other renewable energy technologies, like the Centre for 

Alternative Technology (CAT), a pioneering intermediary of low energy housing and 

renewables in the UK (see also Martiskainen and Kivimaa 2018). As UKExpert07 

explained, “CAT were always a bit sceptical of heat pumps, because it could mean more 
electricity. So, there was sort of caution with heat pumps.” (UKExpert07). Even though a 

small number of heat pumps were installed throughout the 1980s and 1990s, the 

numbers remained limited and were often driven by enthusiasts and grassroots actors. 

For example, one UK heat pump user-producer made small air source heat pumps 

throughout the 1980s and early 1990s, visiting also Sweden for ideas. He installed 

approximately a total of 50 heat pumps but stopped in 1995 “when CE Marking came in, 
because there were too many regulations for me” (UKExpert07).  

 

Heat pumps started to gain some more interest in the 2000s (UKExpert14), but still “the 
numbers are very slow if you compare to any other country in Western Europe” 

(UKExpert14).  The limited amount of heat pump adoption in the UK was linked by 

UKExpert04 to a lack of legislation in regards to buildings: “until the legislation really 
catches up, certainly on new build, there's not an awful lot driving people going to heat 
pumps.” (UKExpert04). During the first half of 2000s, there was a lot of interest in the 

UK towards developing policies for supporting microgeneration (i.e. renewable energy 

generation less than 50kW). Government funded research by the Energy Saving Trust 

(EST) for example predicted in 2004 that microgeneration could provide 30-40% of the 

UK's electricity by 2050 (DTI 2006). GSHPs were given a reduced 5% VAT rate in 2004, 

and ASHPs in 2005, and a government Microgeneration Strategy was published in 2006 

(DTI 2006), which for example recognised the lack of large-scale manufacturing based in 

the UK and outlined the need to examine the motivations of early adopters. 
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Consecutive grant programmes such as the Clear Skies (2003-2008)1 and Low Carbon 

Building Programme (LCBP) (2006-2010) provided grants. Both programmes also had 

certified installer registrations linked to them. In 2007, a Microgeneration Certification 

Scheme (MCS), a quality assurance scheme was launched and required all LCBP funded 

projects to use MSC certified products and installers (MCS 2019). In 2006, a Labour 

government also announced that from 2016 onwards all new buildings would be zero 

carbon, giving the sector a decade to plan how to implement the policy, starting with a 

voluntary building code, the Code for Sustainable Homes (see Kivimaa and 

Martiskainen, 2018). UKExpert11 noted that while the government promoted heat 

pumps around this time, the small number of heat pumps was related to a more 

fundamental lack of action on decarbonising heat, with people having discussed for 

example “expanding the amount of district heating in this country since The Second 
World War” (UKExpert11).  

 

In order to analyse ASHP and GSHP performance in real-life situation, the government 

funded two small trials, run by EST, between 2008-2013 (Dunbabin and Wickins, 2012; 

Energy Saving Trust, 2013; Roy et al. 2010). Phase 1 (2009-2010) involved 83 heat 

pumps in a mixture of households (both private owned and social housing) and 

locations, with an aim to monitor technical performance and customer behaviour 

(Dunbabin and Wickins, 2012; Roy et al. 2010). Phase 2 (2010-2013) examined 44 

residential heat pumps in more detail to analyse variation on performance shown in 

Phase 1 (Energy Saving Trust, 2013). Phase 1 provided learning for heat pump 

manufacturers, installers and training and certification bodies such as the MCS 

(Dunbabin and Wickins, 2012, p.1). It found that while the majority of households were 

very satisfied with their heat pumps, a small minority had issues related to running costs 

and understanding how the controls worked, especially those installed in social housing 

homes (Caird et al. 2012). There were also issues heat pumps performing poorly in 

homes which had limited insulation especially around pipework (Dunbabin and Wickins, 

2012). Phase 1 hence recommended the importance of correct installation, as also 

highlighted in Phase 2: “Customer behaviour was shown to impact performance, but it is 
less significant than the correct design and installation of a system.” (Energy Saving 

Trust, 2013, p.7). Phase 2 subsequently reported much higher user satisfaction (Energy 

Saving Trust, 2013), though there were differences between heat pumps in owner-

occupied homes and those installed in social housing. The government provided further 

£3 million in grant funding to examine the possibility of developing gas driven heat 

pumps, as well as fuel cell driven systems for the UK market (BEIS, 2018a). 

 

In terms of policy support, a feed-in-tariff (FIT) supporting renewable energy generation 

was introduced in 2010 and a Renewable Heat Incentive replaced the LCBP in 2014. The 

RHI provides seven-year payments to renewable heating systems, with the aim of 

reducing emissions, but also providing further learning and development of the heat 

pump market (BEIS, 2018). Some interviewees (UKExpert03, UKExpert06) argued that 

the RHI had also led to competition between different niche technologies, with 

UKExpert03 pointing out that RHI subsidies and FIT had ruined the market for heat 

                                                
1 From 2002, a “Major Photovoltaics (PV) Demonstration Programme” ran alongside Clear Skies 
supporting solar panels. 
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pumps as everyone chose solar and biomass over heat pumps and incentives run out for 

heat pumps:  

 

“[The RHI] flew in the face of the previous Low Carbon Buildings Programme 
where the small capital grants available under that scheme were the same for all 
the technologies. Under that programme, ground source outweighed biomass by 
some margin. So it wasn't that fact that biomass suddenly became more 
attractive and ground source became less attractive or less efficient. The clear 
fact was everyone followed the money. And that did untold damage to the UK 
heat pump sector, and its supply chain, and to its installer base.” (UKExpert03). 

 
As for other policy, a Green Deal introduced in 2013 aimed to encourage households to 

undertake energy renovations but proved too complicated and costly, ending as a policy 

failure (Rosenow and Eyre 2016). Following a stark change in policy, a Conservative 

government removed the zero carbon homes objective and the Green Deal in 2015 

(Kivimaa and Martiskainen 2018) and the FIT was closed for new application in April 

2019. RHI remains the main support mechanism for heat pumps, and in 2019 the 

government also announced that new buildings cannot have gas boilers from 2025 

onwards. As for existing buildings.... 

 

Despite supporting policies, the total number of heat pumps remains small, as 

UKExpert06 explained: “We have had lots of strategy documents, we have had lots of 
good intent, but the quantities of heat pumps of all variants being installed is very 
modest. It's about 20 000 units a year, so that includes ground source and air source.” 

(UKExpert06). This is a very small number compared to gas boilers, as explained by 

UKExpert05: “against the uptake of boilers of several million per year. 25 million homes, 
average 15 years, at least between one and two million boilers, I think taken up per year. 
[Heat pumps are] still less than 1% of the market.” (UKExpert05). Furthermore, the 

independent Committee on Climate Change, which monitors the UK’s progress in 

relation to its climate targets has noted that: “over ten years after the Climate Change 
Act was passed [2008], there is still no serious plan for decarbonising UK heating 
systems and no large-scale trials have begun for either heat pumps or hydrogen” 

(Climate Change Committee, 2019: 12). 

 

In sum, heat pumps have been installed in the UK for the past 20 years, but they have 

not diffused at a wider scale and several barriers remain in place (see also Hannon, 

2015). These include: a lack of awareness of heat pumps amongst the public, architects 

and developers; the state of some UK housing stock of being very poor quality in terms 

of insulation, meaning that energy efficiency measures should be prioritised; the set up 

of the UK’s current domestic heating system being heavily reliant on gas (see also Gross 

and Hanna 2019); the high capital costs of heat pumps; lack of previous government 

support for decarbonising heating; lack of coherence in the heat pump sector in terms 

of skills, supply chain, market data, standardised certification and lobbying.  

 

In terms of lack of awareness, most interviewees mentioned it as one reason for the 

small heat pump sector in the UK– i.e. a lack of awareness of what a heat pump is, what 
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it can do and how it operates: “I saw some figures today, that in general 70% of the 
population have never even heard of heat pumps and of that just over 20% have heard 
about them but didn't know what on earth they were.” (UKExpert04). This lack of 

awareness is not only amongst the general public but also amongst architects, builders, 

property developers, heating installers, and policymakers (UKExpert03, UKExpert06, 

UKExpert11), highlighting also the need for education and building of skills base 

(UKExpert08). UKExpert04 stressed that there is also a lack of accurate information 

from those considered as experts: “the information, the problem with that, if it's from 
the sector then it can appear biased, and if it's from neutrals or independents there's a 
risk that they in themselves may not fully understand it.”.  
 

Experts (UKExpert03, UKExpert04) and two users who have installed heat pumps in 

Victorian era housing for example disputed the ‘myth’ that heat pumps do not work in 

UK’s existing housing stock. As UKExpert03 explained about views on heat pumps in old 

buildings: “There's a myth that you can't put heat pumps into old buildings, that's 
complete nonsense. I've got any number of Grade I listed houses that are running solely 
on ground source heat pumps.” UKExpert04 noted the misinformation about heat 

pumps, with some people for example thinking that ASHPs only work in certain 

conditions, and that GSHPs suit the UK climate better. A user (UKUser14) argued also on 

this same issue: 

 

“I tell you what, there's a lot of misinformation out there. There are a lot of 
sources that for instance say that you have to have a super insulated house or 
you have to have a modern house for a heat pump and heat pumps don't work in 
old houses. I wanted to install one in my house partly to disprove that myth. It 
has disproved it. Because if the heat pump and the radiators are correctly sized, 
it works just like any ordinary boiler but in a sense there's a lot of, like I say if you 
go to the Energy Savings Trust's website or if you read the Committee on Climate 
Change's reports, they all say that you really should have a super insulated 
house. That's not right.” (UKUser14). 

 

There are thus differing views as to which types of heat pumps work best in the UK. 

UKExpert07 for example questioned some of the installations being made in the UK and 

whether they were in fact saving energy or just providing heat: “Since the RHI grant 
came in, my personal opinion is that it's encouraged quite complicated and expensive 
installations that may not be warranted.” There were also competing views in terms of 

which one is better, an ASHP or GSHP, in the UK context.  

 

There were also differing views as to who is responsible for raising awareness of heat 

pumps. The heat pump industry representatives said they have rather limited 

resources, and were suggesting that given the government’s climate and energy targets, 

the government should put more effort into raising awareness of heat pumps, while 

others said that it was the responsibility of both the government and industry to raise 

awareness (UKExpert03, UKExpert04, UKExpert09). Many users mentioned for example 

EST as a source of information, but also government websites (especially Ofgem for the 
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RHI), and manufacturers and installers websites. However, there is no one source where 

people could get independent information on the sector.   

 

In terms of networks, the heat pump sectors is fragmented with several organisations 

promoting heat pumps. There does not seem to be one strong voice collecting 

everyone’s views and providing a one common voice, or vision, for the sector. There are 

also other networks that advocate heat pumps, but these are usually focused on 

renewable energy in general rather than are heat pump specific, and include for 

example community organisations and trade associations. Main heat pump 

organisations include the Ground Source Heat Pump Association (GSHPA), the 

Microgeneration Certification Scheme (MCS), and the Heat Pump Association (HPA). 

GSHPA was established in 2006 and is a trade organisation consisting largely of installers 

of ground source heat pumps, with the main aims of promoting GSHP technology, 

raising awareness, organising training, creating networking activities and lobbying. 

GSHPA also provides education and aims to develop better training. In terms of 

lobbying, they have purchased the paid services of a political lobbying organisation for 

the first time: ”we've started investing in professional political lobbyists. We do a lot of 
lobbying ourselves on policy and we're very well-connected civil service level, but we 
weren't connected on a political level.” (UKExpert03). MCS is the government 

certification scheme for installers and manufacturers, set up in 2007.  

 

Anyone installing a heat pump in the UK and wishing to receive an RHI payment, has to 

use an MCS certified installer. One expert also said that the MCS had an aim to start 

collating some of the learning taking place in the heat pump sector (UKExpert04). HPA 

was set up and represents largely the ASHP manufacturers, but also works closely with 

GSHPA. Their activities include awareness raising and speaking on behalf of the industry, 

for example by giving evidence to government select committees. However, a 

representative from the HPA acknowledged also their limited resources: “I 'd like to 
think the Heat Pumps Association does pull a lot of that resource together, but I think 
we're just so very limited in what we can do, because of funding and representation.” 
(UKExpert04). 

 

In terms of training, there is training available for installers, but this was not considered 

to be that good, partly due to lack of limited heat pump demand (UKExpert06), and 

needs improving (UKExpert04), with the heat pump sector starting to address this. 

UKExpert06 added that when the RHI was launched in 2014, people thought that there 

would be a lot of training opportunities and third parties set up training courses. 

However, they have not proven as good as the ones that heat pump manufacturers 

provide (UKExpert06). There is also a need to streamline certification schemes. For 

example, according to BEIS, there can be a large variety in skills and knowledge of 

installers, as “a low-carbon heat installer or engineer may (or may not) choose to 
become Microgeneration Certification Scheme accredited, join a Competent Person 
Scheme, or have a Building Control Body inspect their work” (BEIS, 2018b, p.38).  

 

Heat pumps have had to compete also against incumbents in the oil and gas industry:  

 



D2.3: Report on the role of user-driven and inclusive innovation and new business models for the low-carbon transition 

 

PU Page 19  Version 1 
 

“This project has received funding from the European Union’s Horizon 2020 research and innovation 
programme under the Grant Agreement No 730403“ 

 

“We've made various overtures to various members of the Climate Change 
Select Committee, for instance. We've had a, I'd say, a very muted response. 
We've met the Minister of State for Energy, Claire Perry. Again, okay, but if 
you're only looking at a fairly minority industry, it's, again, difficult to sort of 
really have an impact. I mean Claire Perry, for instance, was very, very concerned 
that if she backed heat pumps and was very anti-oil that a lot of her constituents 
who are actually on oil would be quite negative about that. Politicians look for 
vote winning opportunities.” (UKExpert04). 

  

Experts also said that one of the main reasons for the lack of heat pumps in the UK was 

their price compared to gas boilers (UKExpert04). With the majority of British 

households connected to gas networks (approximately 85% of UK homes have gas 

central heating; see also Gross and Hanna, 2019), there is no reason for users to move 

to more expensive heat pumps, as explained by UKExpert04: “The argument for heat 
pumps when you're on-gas grid is very difficult, because most people are interested 
either in having to comply with regulations, which, at the moment, are fairly lax, or 
they're looking to try and save money on running costs.” However, users have reported 

that despite high capital costs (UKUser02, UKUser03), heat pumps are relatively cheap 

to run especially if supported by the RHI. The cost of installing a heat pump in the UK 

nevertheless remains high, with average costs starting from 8,000 Euros upwards 

(compared to 2,000 in Finland, see also Table XX earlier). However, costs to install heat 

pumps are not the only barrier, but there is also a lack of coherent information on heat 

pumps and the potential disruption that installing a completely new heating system 

may cause.  

 

Discussion and Conclusion  

 

A cold climate, fully industrialized economy, and elevated space heating and water 

demands in Finland make for an attractive marketplace for heat technologies, at least 

initially. However, as Table 2 indicates, when looking inductively and qualitatively at the 

reasons behind heat pump diffusion across Finland and the UK, we must resist 

geographic determinism. Both countries shared largely the same climatic conditions 

(cold winters, small growing needs for cooling) given their geographic location in 

Northern Europe.  It is an array of other sociotechnical factors—cutting across 

infrastructure, markets, regulation, research incentives and users—that explain the 

different pathways for heat pumps. Backed with user engagement and learning, strong 

intermediaries and networks, and consistent and credible national policy incentives, 

these factors alone seem to go a long way towards explaining the successful diffusion of 

heat pumps contrasted with their continuing struggles in the UK. In the UK, by contrast, 

heat pumps are facing direct competition from a much cheaper gas-fired heating.  

 

Table 2: Summary of factors behind the heat pump transitions in Finland and the UK 
 
Area Finland (supportive elements) UK (discouraging factors) 

Geographical • Location in a cold climate with 

large heat demand in the winter, 

• Location in a cold climate 

with large heat demand 
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and also occasional cooling 

demand in the summer 

in the winter, and also 

occasional cooling 

demand in the summer 

Infrastructure • District heating networks largely 

located in cities, with other areas 

having oil and electric heating 

systems  

• Large number of new build 

houses suitable for heat pump 

technology 

• Culture of building decent size 

homes, with high energy 

efficiency measures such as triple 

glazed windows and high levels of 

insulation   

• Household heating 

dominated by gas 

network 

• Largely inefficient 

housing stock not well-

suited to heat pump 

technology 

• Small houses with 

limited space especially 

in cities 

Markets • Early learning from heat pump 

market in Sweden in terms of 

technology, practice and business 

models 

• Lobbying by players like SULPU to 

influence building regulations and 

subsidies 

• Training and certification schemes 

• Collection of statistics on the 

sector 

• Disparate sector with 

many actors but no one 

coherent voice 

• Lack of reliable market 

data 

• Multiple schemes that 

are used for 

accreditation (e.g. 

Microgeneration 

Certification Scheme, a 

Competent Person 

Scheme, Building Control 

Body inspection) 

• Lack of skilled labour and 

issues with supply chain 

Government 

policies 

• National legislation guiding 

energy efficiency of building stock 

since 1976 

• Objective to halt and reverse 

growth in energy consumption 

since early 2000s 

• Subsidies for switching from oil-

based heating to renewables 

• Tax deductions for heat pump 

installation costs  

• Tax deductions on loan interests 

taken for heat pumps 

• Renewable Heat 

Incentive introduced in 

2014 

Research and 

Development 

(R&D) 

• Heat pump trials by government 

and research institutes 

• Existing heat pump 

technology not easily 

fitted with UK heating 
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system design 

Users • User innovation (e.g. helping with 

developing technology in cold 

climate) 

• Peer-to-peer sharing of practice 

and advice 

• Monitoring and policing key 

players actors in the sector (R&D, 

installers, suppliers) 

• Lack of consumer 

confidence 

• Lack of coherent 

information on heat 

pumps 

• High installation costs 

• Disruption caused by 

installation as heating 

systems needs changing 

Source: Authors, compiled from Hannon (2015); Kern et al. (2017); Hyysalo et al. (2018); 

BEIS (2018a, b) 

 

In terms of drawing policy implications from this comparison, Finland may be 

considered a niche with strong passive shielding conditions (e.g. Smith and Raven 2012) 

in place for heat pumps to emerge.  The UK needs to compensate for this through a 

program of active shielding (e.g. Smith and Raven 2012) by putting in place policies that 

promote new-build or renovated housing that needs to comply with stringent 

regulation, bringing cost of heat pumps in line with gas heating through subsidies and 

R&D investments (bringing down costs of heat pumps).  So far, such active shielding has 

been an exception within the UK policy regime, rather than the norm, and may occur 

for selected technologies such as nuclear power or shale gas, but not heat pumps 

 

We have highlighted the importance that an active role of users can have in shaping 

new markets. This is especially important as policies are not always fully able to reduce 

uncertainties for users, and can also be susceptible to political changes. The 

development of an active user base, performing a range of functions from user-

producer, to user-legitimator, user-intermediary, user-citizen to user-consumer is 

perhaps a more stable predictor of a successful transition process. Users’ role is not 

only salient in helping to start up transitions, and adopting new dominant solutions and 

integrating them into their lifestyles, but also in contributing to the acceleration 

process. Users therefore need to be involved in niche construction, as well as in regime 

destabilisation. The extent and mode of user involvement depends on the specific 

transition contexts, and in this study we have highlighted in particular how the heat 

pump niche has had to navigate competition from other niches, and more importantly, 

from strong regime resistance.   

 

This emphasis on user involvement as a necessary and pivotal component of the 

transition process does not imply that policy is not important. Instead we argue that 

policy makers and governmental actors should develop measures that complement user 

activities—like for example took place in Finland with government-affiliated Motiva 

playing a key part in the establishment of a heat pump association that evolved into a 

key user-intermediary. This indicates that policy could even be aimed at enabling and 

facilitating a rich community of user-producers, and the creation of strong user-

intermediaries. 
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In cases like the UK, where heat pump transition has failed to take off, this may be the 

way to unlock the current lock-in in the gas domestic heating regime. While policies, 

such as subsidies, together with improved awareness of heat pumps through education 

and training can help to reduce market uncertainties, they alone may not suffice. What 

is also necessary is a sustained and deep involvement of different user groups 

throughout the transition process. 
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Low-Carbon & Resource-Efficient Food in Cities – Policy Drivers and Barriers to Business 
 
1. Introduction 
 
The activities that comprise the global food system, from food production and associated inputs, 
through to processing, delivery, consumption and waste, are responsible for 20-30% of global 
anthropogenic greenhouse gas (GHG) emissions (FCRN, 2015a). If we are to achieve the ambitions of 
the Paris Agreement, particularly a scenario in which warming is limited to 1.5°C, GHG emissions 
from all sectors, including those involved at all stages of the food system, must reduce by around 
95% by 2050. At the same time projected population growth and rising incomes in lower-income 
countries is likely to increase demand for food by around 60% (FCRN, 2015b). 
 
There are three principal, complementary pathways for reducing GHG emissions from the food 
system. The first is to reduce GHG emissions from food production and supply. This may be achieved 
through a variety of actions, including switching to less GHG-intensive food products (e.g. from 
animal to plant-based products), improving production efficiency (e.g. through sustainable 
intensification), reducing ‘food miles’ (the distance over which a food item is transported to the final 
consumer), and reducing the GHG intensity of the food miles that remain (e.g. through the use of 
electric vehicles). 
 
The second pathway is to reduce food waste. Around a third of all food produced globally is not 
eaten, with losses generated throughout the system, from harvest (pre-farm gate), through 
processing, transport, retail and final consumption stages (FCRN, 2015c). Globally, the GHG 
emissions associated with food waste would make food waste the third-highest GHG emitting 
country (ibid). The food and drink material hierarchy presented in Figure 1, adapted from the 
broader waste hierarchy incorporated into EU waste-related legislation, illustrates actions in order 
of preference in order to tackle the arising and handling of food waste. Figure 1 also illustrates 
actions associated with the third pathway; low-emission disposal of food waste that is not, or cannot 
be, avoided. 

Figure 1 - Food and drink material hierarchy (WRAP, 2019f) 
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In 2018 over half the world’s population lived in cities, with this value projected to grow to 68% by 
2050. By 2050, it is expected that 80% of all food will be produced for the city-based population 
(EMF, 2019a). The density and proximity of citizens and businesses in cities, and the technological 
and other networks that connect them (along with other actors, such as researchers and policy 
makers at different levels), also allow cities to be hotbeds of innovation of various kinds (from 
technology to business models, to policy mechanisms and behaviour change), under appropriate 
conditions. This combination of factors means cities are uniquely placed to develop and implement 
solutions to reduce the GHG emissions (and other negative consequences) associated with the 
global food system (ibid).  
 
The purpose of this report is to assess how city-level (and where relevant, sub-city level) authorities 
in Berlin, London and Warsaw have used their ability to set and use strategy, policy and other 
support to drive or inhibit the development of business activities concerned with low-carbon2 and 
resource-efficient food. Section 2 first presents the typologies and definitions for businesses 
activities and policy actions used in this study, whilst Section 3 descries the methodologies 
employed. Section 4 presents the relevant policy landscape for each city examined (including the 
associated national and EU level policy landscape). Section 5 presents and discusses the results of 
the analysis for each city, whilst Section 6 synthesises the results and concludes. 
 
2. Business activities and policy for low-carbon & resource-efficient food in cities - typologies 
 

2.1.  Business activities 
 
Business models may be defined and classified in a variety of ways. The features of a business model 
‘define the company’s customer value proposition and pricing mechanism, indicate how the 
company organizes itself and whom it partners with to produce value, and specify how the company 
structures its supply chain’ (Lahti et al, 2018, p.2). A common approach to determining the features 
of a business model is through the ‘business model canvas’ (BMC) developed by Ostwalder & 
Pigneur (2010). The BMC separates the elements of a business model into nine interconnected 
components: customer value proposition, segments, customer relationships, channels, key 
resources, key activities, partners, costs and revenues. Annex 1 presents the visual conceptualisation 
of the BMC, with further detail on what is considered each of these elements. 
 
The original BMC conception has been criticised for holding an explicit ‘profit first’ or economic value 
orientation, and having a low emphasis on issues of sustainability (Joyce & Paquin, 2016). In 
response, Joyce & Paquin (2016) developed a ‘triple layered’ BMC (TLBMC), adding an 
environmental layer based on a lifecycle perspective, and a social layer based on a stakeholder 
perspective. In this report, we focus on the following elements from the BMC and the associated 
aspects of the environmental layer from the TLBMC, as they relate to the reduction of GHG 
emissions from the food system, and the reduction of food waste (or increase food resource-
efficiency). Table 1 describes these respective elements, and provides a practical example. 
 
Table 1 – BMC and TLBMC elements 

Value Proposition (BMC) Functional Value (TLBMC)  Example 
- What value do we deliver to 

the customer? 
- What one of our customer’s 

problems are we helping to 

The focal outputs of a service or 
product by the organisation 
under examination. This emulates 
the demand for, or usage of, the 

A low-carbon or reused product 
that satisfies consumer demand 
for products with such 
characteristics. 

                                                
2 Hereafter, ‘low-carbon’ may be considered synonymous with ‘low-GHG’. 
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solve? 
- What bundles of products 

and services are we offering 
to each Customer Segment? 

- Which customer needs are 
we satisfying? 

‘functional unit’ under 
examination in a Life Cycle 
Assessment. 

Key Activities Production Example 
- What Key Activities do our 

Value Propositions require? 
- Our Distribution Channels? 
- Customer Relationships? 
- Revenue Streams? 

The environmental consequences 
of the production process to 
produce the final product or 
service. 

Urban food production that 
reduced food miles. 

Key Resources (BMC) Materials (TLBMC) Example 
- What Key Resources do our 

Value Propositions require? 
- Our Distribution Channels? 
- Customer Relationships? 
- Revenue Streams? 

Materials refer to the bio-physical 
stocks used to render the 
Functional Value. 

Waste or unused food as an input 
to a production process (or 
transferred to a customer without 
transformation). 

 
For the remainder of the report, the elements described in Table 1 are collectively referred to as 
‘business activities’. The report will focus primarily on businesses for which adoption of low-carbon 
and resource-efficient food business activities are central, or otherwise prominent, and that are 
based, operate primarily, or have a substantial share of its activity, within our cities of interest. 
 
The business activities discussed in Table 1 may be broadly translated to stages of the food and drink 
hierarchy (Figure 1), as follows (Table 2): 
 
Table 2 – Business activity typology 

Category Description 
Low-Carbon/Resource-
Efficient Food 
Production  

This includes activities that produce food & drink within the city or city region, 
reducing ‘food miles’, such as rooftop, vertical and other urban farms. 

Low-Carbon/Resource-
Efficient Food Supply  

This includes activities that supply food & drink to end users (individuals or 
other businesses, such as restaurants), with a particular focus on low-carbon or 
resource-efficient produce (e.g. low food miles, vegetarian/vegan, or otherwise 
unsaleable food, such as ‘wonky’ vegetables) or methods of supply (e.g. 
allowing customers to purchase precise rather than pre-packaged volumes). 
This excludes low-carbon methods of transport, such as electric vans 

Food Waste Reduction 
& Re-use  

This includes activities that reduce food waste once the initial intended 
consumer has been served, such as food redistribution, re-use or discount of 
food in its originally intended form that would otherwise be considered waste. 

Food Waste to Food 
Recycling  

This includes activities that recycle food waste by directly incorporating or 
transforming it into a different form of food (or drink for human consumption. 

Other Food Waste 
Recycling  

This includes activities that use food waste for purposes other than those 
outlined above, such as incorporation or transformation into products not 
considered food or drink for human consumption, including animal feed, 
fertiliser and compost. 

Food Waste to Energy  This includes activities that use food waste for the production of energy, 
including biofuels, biogas and electricity. 

 
The business activity typology presented in Table 2 is adopted for the remainder of this report. Each 
of these business activities contribute to one (or more) of the three principal pathways outlined in 
Section 1, and thus prima facie contribute to reducing GHG emissions from the food system. 
However, this may not always be the case. For example, a food item produced locally rather than 
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imported  may avoid GHG emissions associated with long-distance transport to the consumer, but 
may result in a net increase in emissions through, for example, the use of heated greenhouses (Van 
Hauwermeiren et al, 2007). Whilst such issues are important, they are largely case-specific, and 
further discussion or consideration is beyond the scope of this report. 
 
By focussing on the elements on Table 1, businesses that focus on reducing food-related emissions 
waste through their ‘Key Partners’ (under the BMC) or ‘Supplies and Out-Sourcing (under the 
TLBMC), such a restaurant that contracts the services of a food redistribution company, or through 
‘Channels’ (under the BMC) or ‘Distribution’, such as a delivery company that adopts electric vehicles 
alone, are excluded (however, food producers that seek to reduce food miles through urban 
farming, for example, are included, as this may be considered part of the production process). 
Business activities that focus entirely on the use of waste drink products, or produce exclusively 
drink products without the use of food-waste inputs, are also excluded, alongside organisations that 
rely entirely on donations. However, non-profit organisations that are (or seek to be) financially 
viable mainly through commercial activity, are included.   
 

2.2.  Policy 
 
Cities can deploy a wide variety of policy initiatives and instruments to support business activities. In 
order to capture this variety, we adopted a comprehensive approach to mapping the possible 
breadth of the such initiatives and instruments that cities may adopt. Although we focus on city-
level activities, we consider the wider strategic and policy framework in which cities and city actors 
operate by interrogating strategies and instruments deployed at different levels of governance.  

This approach is consistent with the policy mix approach. In the policy mix concept policy 
instruments are considered in the context of a wider policy, regulatory and political context in which 
they are designed and implemented. It also points to design features of instruments and 
characteristics of policy processes and institutional settings which may be specific to clean 
innovation. 

A policy mix is a systemic approach to policy making which approaches public policy as an emergent 
complex system of interventions, actors and processes co-evolving over long period of time. Policy 
mixes are ‘complex arrangements of multiple goals and means which, in many cases, have 
developed incrementally over many years’ (Kern and Howlett, 2009). Rogge and Reichardt (2016) 
proposed an extended concept of a policy mix to analyse policies supporting innovation in the 
context of sustainability transitions. They point out that most policy research has been based on a 
narrow definition of policy mix seen as ‘interacting instruments aimed at achieving objectives in a 
dynamic settings’ (2016:1623). They argue that policy mix approached from the point of view of 
sustainability transitions requires a broader scope to encompass its complexity, policy processes and 
the role of long terms strategies and targets. 

In order to map policy instruments introduced by cities, we introduced a comprehensive mapping of 
policy instruments directly or indirectly relevant for low-carbon food business. Table 3 introduces 
the classification used in the survey.  
 
Table 3 – Policy typology 

Types of policy instruments Description and examples 

Direct financial support  
- Funding for research and 

development 
Either for ongoing efforts or bespoke pieces, for public research institutions and 
private consultancy, related to low-carbon or resource-efficient food in cities 

- Funding for businesses 
 

For example, loans, grants or equity for businesses to research, trial or introduce 
business models or activities for low-carbon or resource-efficient food) 

Indirect financial support  
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Types of policy instruments Description and examples 

- Tax on negative activities Taxes on high-carbon or waste-related activities related to food (e.g. landfill taxes, 
food waste taxes, carbon taxes 

- Tax relief Tax relief on activities, or businesses undertaking activities, related to low-carbon or 
resource-efficient food 

- Public procurement and 
specific criteria 

For example, public procurement activities & requirements, food waste initiatives 
within public sector organisations 

- Financial support for 
activities related to low-
carbon or resource-
efficient food 

Financial support of any kind to linked activities; e.g. subsidies for biofuel vehicles, 
free or subsidised provision of food waste bins 
 

- Provision of infrastructure 
and other in-kind support 

For example, the provision of  public land, office space, advertising space, 
infrastructure, material inputs such as municipal food waste or public land, etc.) 

- Provision of business 
advisory services 

For example, provision of dedicated business incubation services, business advice 
and training, networking opportunities 

Direct and indirect regulation  
- Food production 
 

The introduction or lifting of requirements or restrictions on the production of food 
within or imported to the city; e.g. land use ordinances, food safety regulation 

- Food retail The introduction or lifting of requirements or restrictions on food retail in the city, 
either in stores or restaurants; e.g. expiration dates, food or business labelling and 
certification 

- Food waste The introduction or lifting of requirements or restrictions on food waste in the city; 
e.g. waste generation, collection, re-use, disposal 

Information & awareness 
initiatives 

 

- Public information & 
awareness campaigns and 
services 

 

Information & awareness campaigns targeted primarily at the general public, 
through a range of media; e.g. TV, billboards, leaflets; to encourage low-carbon or 
resource-efficient food-related habits, including the presence of publicly-supported 
information databases, clusters and networks 

- Business information & 
awareness campaigns and 
services 

Information & awareness campaigns targeted primarily at the business community, 
through a range of media; e.g. TV, billboards, leaflets; to encourage low-carbon or 
resource-efficient food-related activities, including the presence of publicly-
supported information databases, clusters and networks 

- Voluntary certification & 
labelling 

Voluntary certification or labelling on food products or food-related businesses, with 
the objective of encouraging low-carbon or resource-efficient food-related activities 

- Prizes & Awards Prizes and awards (financial or otherwise) for businesses or activities that encourage 
or engage with low-carbon or resource-efficient food-related activities 

Governance framework  
- City-level strategies, 

roadmaps, action plans & 
targets 

The publication or adoption of city-level strategies, roadmaps, action plans and 
targets, or similar, that encourage – with intention or without - low-carbon or 
resource-efficient food as either a direct or indirect consequence 

- Administrative or political 
bodies or processes 

City-level administrative or political bodies or processes, such as a dedicated team, 
an elected official with an explicit role, or membership of wider networks, with a 
view to encouraging low-carbon or resource-efficient food 

 
3. Methodology 
 
The study is based on micro-level data from businesses in three cities: Berlin, London, and Warsaw. 
These have been chosen on the basis of several criteria. Firstly, they all constitute major European 
metropolitan areas in which increasing food demand and its associated environmental impacts have 
entered the political debate. Secondly, these cities are identified as comparatively progressive with 
respect to efforts to create more low-carbon and resource-efficient food systems, but in which food 
systems and related policy environments differ substantially. Given the explorative nature of this 
research, such heterogeneity can provide useful insights about the impacts that different policies 
and initiatives have had for the development of low-carbon and resource-efficient food businesses, 
particularly at the city level. 
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Data for this research was collected in two phases. First, we distributed an online survey to 
businesses identified in each city that confirm to the criteria outline in Section 2. Businesses were 
identified through an extensive online search (including scanning various company registries, 
government websites, newspaper and blog articles, and other online resources). In total, this 
method enabled us to identify a total of 136 businesses across our three focal cities (41 in Berlin, 54 
in London, 41 in Warsaw).  
 
The core of this survey consisted of a series of questions about the roles that different kinds of city-
level policies and initiatives, as presented in Table 3, have played for the development of the 
business activities outlined in Table 2. An overview of the questionnaire is presented in Annex 2.  
 
Representatives of businesses were asked to rank these policies and initiatives on seven-point Likert 
scales to indicate whether they have constituted barriers or drivers for the development of their 
businesses, where -3 signifies a strong barrier and +3 a strong driver. Respondents were given the 
option to elaborate on the specific role that each type of policy and initiative have played for their 
businesses. Additionally, businesses were asked to list the three city-level policies and initiatives 
they would like to see prioritised to help grow their low-carbon and resource-efficient activities most 
effectively.  
 
Furthermore, the survey contained a number of background questions on the characteristics of the 
businesses, such as age, size, organisational form, and growth in recent years, alongside the current 
importance of low-carbon/resource-efficient food practices in the businesses’ activities and their 
plans to expand these activities in the future. 
  
To complement the insights from the surveys, a second stage of data collection involved interviews 
with businesses another other experts, including policy makers. We developed two interview guides, 
one for businesses and one for policy makers (both attached under Annex 3). The interviews were 
based on a semi-structured design, which allowed us to be guided by our pre-determined set of 
policies and initiatives, while remaining flexible to discuss other relevant issues.  
 
4. Policies related to low-carbon & resource-efficient food business activities – EU, national, and 

city and other local administrations 
 
This section describes the key elements of the policy landscape applicable to the business activities 
presented in Table 2, from the EU and national levels in Germany, the UK and Poland, to the cites of 
interest, and more local administrations (where present), within them. 
 

4.1. European Union 
 
The European Union (EU) does not have a common food policy but there is a number of EU policies, 
regulations and programmes with significant implications for different phases of food value chain. 
The EU policy areas relevant for food systems belong to different policy areas driven by different 
policy objectives. They have not followed internally consistent and coherent approach to sustainable 
development objectives. 
 

Food value chains are directly or indirectly impacted by many of long-established EU policies. The 
EU’s Common Agricultural Policy (CAP), the common fisheries policy and the food safety policy 
explicitly address food production and distribution from farm-to-table. The EU research and 
innovation (R&I) policy supports innovative projects which can address any phase of food value 
chain. The EU Cohesion Policy can provide financial or advisory support to firms and organisations 
active in food manufacturing sector and support inter-regional collaboration in the area of food. The 
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EU waste legislation regulates collection and treatment of waste, including bio-waste comprising 
food waste, and has recently reinforced measures for food waste prevention. 
 
There are other EU policy areas which are not often linked to food system but which may influence 
food redistribution. For example, the EU VAT Directive can be interpreted by Member States in a 
way to incentivise food donation by assuming that the value of food to be donated is low or close to 
zero if donation takes place close to the ‘best before’ date or if the goods are considered not fit for 
sale (ECoA, 2016). Although the EU’s VAT legislation is not a barrier to donation of food, the 
interpretation of the VAT Directive by certain MSs may represent a barrier to donate food and 
effectively discourage business from considering food donation (ibid). 
 
However, even if there is little strategic recognition of the role of urban areas in food value chains 
and food systems in existing EU policies, many elements of the EU policy framework are directly 
relevant for low-carbon food business activities in cities. 
 
Food production: farming, manufacturing and distribution 
 
EU legislation covers the entire food production and processing chain within the EU and covers 
imported and exported goods (EU, 2019). The EU CAP supports farmers and rural areas aiming at 
improving agricultural productivity to ensure a stable supply of affordable food, with urban and peri-
urban areas not explicitly mentioned (either in the CAP, or related regulations). The EC has not 
undertaken any studies on the impact of the recent CAP reforms on the quantities of agricultural 
production and on the estimated effect of this on the generation of food waste (ECoA 2016; Piorr et 
al, 2018). 
 
The EU food safety policy and related standards apply to all food producers active on EU markets or 
those importing or exporting food products to EU. The main goal of the policy is to ensure a high 
level of protection of human health by applying an integrated approach to food system from farm to 
fork covering all sectors of the food chain. EU food safety standards apply to businesses regardless 
their location. 
 
EU research and innovation (R&I) policy can fund innovative projects aimed at improvements in food 
manufacturing processes and business innovation. The Horizon 2020 programme included calls on 
circular economy and funded projects demonstrating circular economy business models related to 
food in cities, for example, on city farming or recycling of urban bio-waste (EC 2019). Food and 
natural resources, including a focus on food systems, circular economy and bio-based innovation 
systems, is one of the thematic clusters in Pillar 2 ‘Global Challenges and Industrial Competitiveness’ 
of the upcoming Horizon Europe programme (2021 – 2027) with the total budget of €10 billion. One 
of the new design features of the Horizon Europe framework programme will be the development 
and implementation of ‘missions’ aiming to maximise the impact of EU support to research and 
innovation and demonstrate its relevance for society and citizens. Low-carbon urban food business 
models may be covered by the mission on ‘Climate Neutral and Smart Cities’. 
 
In the framework of EU Cohesion Policy, Member States can provide financial or advisory support to 
firms and organisations in the food manufacturing sector, from Operational Programmes by 
identifying food-related activities as one of smart specialisation areas in their Smart Specialisation 
strategies. Cohesion Policy can also support inter-regional collaboration in the area of food systems 
(e.g. the Interreg project AgriGo4Cities on urban agriculture3). 
 
 
                                                
3 For more information, see: http://www.interreg-danube.eu/approved-projects/agrigo4cities  
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Food waste: prevention, redistribution, collection and treatment 
 
Vittuari et al (2015) identified 53 EU legislative acts across many policy fields which have impact on 
food waste, including 29 Regulations, 10 Directives, 3 Decisions, 10 Communications and one 
Parliament Resolution.  
 
In 2015, the European Commission presented ‘An EU Action Plan for the Circular Economy’, which 
included legislative proposals to revise the EU legislative framework on waste to unlock progress 
towards the circular economy in Europe (EC, 2015). The revisions were adopted by the Council of the 
EU in the Waste Package of May 2018, which entered into force in July 2018, and is to be transposed 
into national law by July 2020.4 Food is an important part of the EU Circular Economy Action Plan, 
with food waste as one of its five priority sectors. The policy changes relevant for food, which 
resulted from the Action Plan, included dedicated measures to prevent food waste and the 
reinforced rules and new obligations on separate collection of bio-waste, including food waste. The 
revised Waste Framework Directive stipulated that Member States should achieve the following: 
 
- Reduce the generation of food waste in primary production, processing and manufacturing, 

retail and other distribution of food, restaurants and food services as well as in households as a 
contribution to the United Nations Sustainable Development Goal (SDG) (12.3) to reduce by 50% 
per capita food waste by 2030; 

- Provide incentives for the collection of unsold food products at all stages of the food supply 
chain and for their safe redistribution, including to charitable organisations.  

- Ensure that bio-waste (including biodegradable garden and park waste, food and kitchen waste 
from households, offices, restaurants, wholesale, canteens, caterers and retail premises and 
comparable waste from food processing plants), is collected separately and undergoes recycling 
in a way that fulfils a high level of environmental protection and the output of which meets 
relevant quality standards. 

- Introduce awareness campaigns to demonstrate how to prevent food waste (such as the 
awareness of meaning of ‘use-by’ and ‘best-before’ dates).  

- Encourage food donation and other redistribution for human consumption, prioritising human 
use over animal feed and the reprocessing into non-food products. 

- Monitor and assess the implementation of food waste prevention measures by measuring the 
levels of food waste on the basis of a common methodology (to be defined by the Commission) 

 
The Directive also assigned tasks to the European Commission, including the adoption of a common 
methodology and minimum quality requirements for the uniform measurement of levels of food 
waste (this requirement was achieved with the adoption of a common methodology and 
requirements in May 2019 (EC 2019)), and by 31 December 2023, examine the data on food waste 
provided by Member with a view to considering the feasibility of establishing a Union-wide food 
waste reduction target to be met by 2030. In addition, the 2018 revision of the Landfill Directive 
requires a maximum of 10% of municipal waste to be sent to landfill by 2035 (with waste suitable for 
recycling or other recovery prohibited from landfill by 2030). 
 
The EU has begun to work towards a more coherent policy framework encouraging the transition 
towards sustainable food production and consumption. The Communication on Circular Economy 
called on the Commission to establish a multi-stakeholder platform dedicated to food waste 
prevention, in line with the SDG 12.3 target, described above. The multi-stakeholder EU Platform on 
Food Losses and Food Waste (FLW), established in 2016, aims to support all actors in defining 
                                                
4 The revision covered WFD, Packaging Directing and Landfill Directive. The basic information and links to the 
revised texts of directives are available at: https://www.consilium.europa.eu/en/press/press-
releases/2018/05/22/waste-management-and-recycling-council-adopts-new-rules/ 
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measures needed to prevent food waste, sharing best practice and evaluating progress made over 
time. 
 
The 2016 report by the European Court of Auditors presented a critical view on EU activities to 
combat food waste and promote a resource-efficient food supply chain; the report called for more 
ambitious, effective and better coordinated policy approach (ECoA 2016). 
 

4.2. Berlin and Germany 
 
GHG emissions and resource-efficiency of food in Germany 
 
The WWF (2012) estimates that, in Germany, consumption-based emissions associated with the 
domestic food system are at about 2 tCO2e per capita per year. This does not include emissions from 
land use change, which, if added, increase the estimate to 2.5 tCO2e. A more recent report by the 
Umweltbundesamt (‘German Environment Agency’) reports an even higher estimate of about 2.7 
tCO2e per capita per year (Jespen et al., 2016). Given the country’s population of about 83 million, 
this means that total annual consumption-based emissions associated with food consumption in 
Germany are somewhere around 208 and 224 million tCO2e. According to Jepsen et al. (2016), this 
corresponds to approximately 23% of Germany’s total annual territorial-based emissions. 
 
Kranert et al. (2012) estimates that about 11 million tonnes of (post-farm gate) food waste are 
generated in Germany every year.5 Approximately 61% of this waste is generated by private 
households, 17% by institutional consumers (schools, hospitals, military facilities, etc.) and industry 
respectively, and 5% in commerce. Jespen et al. (2016) estimate that food waste in Germany is 
associated with approximately 0.5 tCO2e per capita per year. While not all of this waste is avoidable, 
this nevertheless illustrates the potential contribution that a lower-carbon and more resource-
efficient food system could make to climate mitigation action. For example, the Bundesministerium 
für Ernährung und Landwirtschaft [BMEL] (‘Federal Ministry for Food and Agriculture’) estiamtes 
that a 50% reduction of food waste in Germany would result in a reduction of approximately 6 
MtCO2e per year compared to current emission levels.  
  
Policies for reducing GHG emissions and food waste in Germany 
 
The German government’s strategy to achieve the goals of the Paris Agreement are summarised in 
the Klimschutzplan 2050 (‘climate protection strategy’) (Bundesministerium für Umwelt, Naturschutz 
und nukleare Sicherheit [BMU], 2013a) (‘Federal Ministry for the Environment, Nature Conservation, 
and Nuclear Safety’). This document describes a pathway that would allow the country to transition 
to a climate neutral economy by 2050 and to reduce its emissions by at least 33% by 2030 compared 
to 1990 levels. It provides objectives for individual sectors – including energy, industry, buildings, 
transport, forestry and land use, and agriculture – that would allow the achievement of the overall 
emission reduction goals. In line with the Paris process, these goals will be reviewed and ‘ratcheted 
up’ every five years. 
 
In 2016, agriculture made up around 7.8% of the total annual GHG emissions in Germany (BMU, 
2018). Since 1990, emissions from this sector have decreased by about 20%, mostly because of the 
environmental standards set by the EU, the use of improved fertilisation management systems, and 
reductions in livestock farming in East Germany due to structural changes in the economy following 
the collapse of the Soviet Union (ibid.). The Klimaschutzplan 2050 sets a GHG reduction target of 31-
34% by 2030 compared to 1990 levels for agriculture, which means that further strong mitigation 
action is required. Compared to other sectors, the emission reduction target for agriculture is 
                                                
5 The authors were unable to locate estimates for pre-farm gate food waste. 
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modest as technical opportunities for more radical emission reductions are limited.6 The BMEL has 
set out actions that would allow the achievement of this target (BMEL, 2019a). Key examples include 
the decrease in food waste, the reduction of emissions from manuring and livestock farming, the 
expansion of organic farming, and the preservation and sustainable use of agricultural land. The 
strategy also includes cross-sectoral emission-saving goals, such as the increased use organic wastes 
for biogas generation and improvements in energy efficiency in agriculture.  
 
The central piece of federal legislation regarding waste management is the 2012 
Kreislaufwirtschaftsgesetz (‘circular economy law’) (BMU, 2016). Its key objectives include the 
promotion of resource efficiency, waste reuse and recycling, and the protection of the population 
and environment from harmful substances. The law is based on a waste hierarchy similar to the one 
outlined in the introduction of this report (see Section 1). The 2005 Abfallablagerungsverordnung 
(‘waste storage regulation’) (BMU, 2004) and the subsequent 2009 Deponieverordnung (‘landfill 
regulation’) (BMU, 2017a) deal with waste disposal on landfills. In order to reduce the amount of 
organic waste on landfills, these regulations prohibits the dumping of waste containing more than 
5% in organic material and requires all organic wastes to be treated thermally or mechanically-
biologically before they are admitted to landfills. Furthermore, the 2012 Bioabfallverordnung 
(‘organic waste regulation’) states that biodegradable wastes should be utilised where possible, e.g., 
in anaerobic digestion plants or composting facilities (BMU 2017b). 
  
The BMEL has promoted a variety of initiatives to address the issue of food waste. In 2012, it 
introduced the Zu gut für die Tonne (‘too good for the bin’) initiative, which aims to raise awareness 
about food waste and provides practical guidance on how different actors can address their waste-
generating practices (BMEL, 2019b). In 2013, the federal and state governments jointly introduced 
the Abfallvermeidungsprogramm (‘waste avoidance programme’), which focuses primarily on 
agriculture and industry and proposes a variety of measures on how food waste can be reduced 
across the different stages of various value chains (BMU, 2013b). The BMEL also supports a web 
platform called lebensmittelwertschaetzen.de (‘valuing/appreciating food’), which aims to raise 
awareness and to publish information about innovative food waste reduction initiatives (BMEL, 
2017). Additionally, the federal government provides €16 million of funding for research and 
development each year, in part to find ways to increase the efficiency of production processes or to 
better understand behavioural aspects of waste reduction (BMEL, 2019c). Recently, the ministry for 
the first time published a national strategy for the reduction of food waste, which contains a goal of 
a 50% reduction of waste by 2030. The strategy establishes a number of institutions to facilitate 
collaboration for the achievement of this target, including a forum for dialogue between the federal 
and state governments (the so-called Task Force Indikator SDG 12.3) and a number of digital 
platforms for knowledge exchange between the different segments of food value chains (primary 
production, processing, wholesale and retail, restaurants and catering, private households). 
 
Policies and Initiatives for reducing GHG emissions and food waste in Berlin 
 
In 2015, the Senate of Berlin – the main executive body of the state government – signed the Milan 
Urban Food Policy Pact (MUFPP). The MUFPP is an international pact, signed by 199 cities from 
around the world with more than 450 million inhabitants, that commits signatories to seven actions, 
including working to develop sustainable food systems, encourage inter-departmental and cross-
sector co-ordination to integrate urban food policy considerations, seek policy coherence between 
different levels of governance, engage all sectors within the food system, share experiences, and 
encourage other cities to develop action towards a sustainable food systems (MUFPP, 2019). 
 
                                                
6 Many agricultural processes are based on natural processes that necessarily involve a minimum amount of 
emissions (e.g., livestock farming, crop production). 
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Since 2017, the Berlin Senate has been working on the development of the so-called 
Ernährungsstrategie (‘food strategy’). This has involved various rounds of consultation of a broad 
range of stakeholders (Berlin.de, 2019a). For this, the Senate has worked closely with two 
organisations; the Ernährungsrat für Berlin (‘food council for Berlin’), an organisation consisting of 
representatives from civil society, the food industry, science, politics, and local administrations, and 
the Forum für Gutes Essen (‘forum for good food’), which was founded in 2015 by the Senate itself. 
The Ernährungsstrategie has now been drafted and is currently being voted on in the Senate. 
 
In its current version, the strategy includes a number of objectives (Berlin.de, 2019a). A key goal is 
the avoidance of food waste. It also aims to improve the quality of the catering industry by 
increasing the share of organic, seasonal, and fresh food used in large kitchens. Furthermore, it 
explicitly aims to maintain green spaces and spaces for gardening, despite an increasing need for 
space for housing in the city. The strategy contains plans for the introduction of a consultation and 
competence centre. This centre will support the transition of the food system by providing 
information, organising seminars and workshops, and offering other activities. The development of 
this centre will be based on the experiences of the “House of Food” model, which has been 
successfully applied in Copenhagen, Denmark. Finally, the strategy also contains plans for the 
development of so-called LebensMittelPunkte (‘food centre points’), which are public spaces where 
private citizens and small enterprises can store, process, and trade food. 
 
Berlin’s strategy for waste management is summarised in its Abfallwirtschaftskonzept (‘waste 
management strategy’). The strategy highlights the importance of using biological waste for energy 
generation, the production of animal fodder, and compositing (SenUVK, 2011). While the current 
version of the strategy focuses mostly on achieving a high rate of waste separation and appropriate 
disposal, the 2020-2030 strategy will more strongly centre on the development of a modern, 
resource-efficient, and low-carbon waste management system (SenUVK, 2018b). There are no 
landfills in Berlin due to its dense spatial development (Berlin.de, 2019d). As such, Berlin 
collaborates with Brandenburg, the state surrounding Berlin, in this regard. 
 
There are a number of other city-level strategies that contain relevant provisions for the 
development of a more low-carbon and resource-efficient food system in Berlin. For example, the 
Energie und Klimaschutzprogramm 2030 (‘energy and climate protection programme 2030’) outlines 
how Berlin plans to reduce its climate impact over the next decade and includes goals to source food 
more sustainably and to promote a more climate compatible waste treatment system (SenUVK, 
2018a). The Stadtentwicklungskonzept Berlin 2030 (‘city development strategy’) contains provisions 
on the spatial development of the city and highlights the importance of maintaining spaces for 
small-scale gardens (SenUVK, 2014). 
 

4.3. London and UK 
 
GHG emissions and resource-efficiency of food in the UK 
 
Audsley et al (2009) estimated that the food system in the UK accounts for around 20% of the UK’s 
consumption-based emissions (excluding land use change emissions, which if included, increase this 
value to around 30%), with around 80% of these emissions arising in the UK (if land use change 
emissions are included, this value reduces to 50%). 
 
In 2015, around 10 million tonnes of food (and drink) waste7 was generated (post-farm-gate) in the 
UK – around a quarter of all food purchased in the UK in a given year. Nearly 70% of this waste was 
produced by households, followed by food manufacturing at 18%, with the remainder produced by 
                                                
7 Food waste that was either recycled, recovered or disposed, as per Figure 1. 
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hospitality and food service, retail and wholesale sectors. Around 70% of this total was intended for 
human consumption (with the remaining 30% inedible waste arisings). The value of this waste is 
estimated at around £20 billion per year, and responsible for over 25MtCO2e of GHG emissions 
(around 5% of total UK GG emissions in 2015 (BEIS, 2017)). No robust estimates yet exist for the 
scale of pre-farm-gate waste in the UK, however a conservative estimate of 5% of total production 
would equate to 2.5 million tonnes of food worth around £800m per year. In addition, around 
700,000 tonnes of food surplus is being generated, with most of this (660,000 tonnes in 2015) being 
directed to animal feed, and the remainder (56,000 tonnes in 2018) being redistributed for human 
consumption via charitable or commercial routes (classified as waste prevention, according to Figure 
1) (WRAP, 2019a). 
 
Although these figures remain substantial, they represent an improvement from previous years. 
Between 2007 and 2015, post-farm-gate food waste reduced by 9%, and 14% on a per capita basis 
(or 15% and 19%, excluding inedible arisings) (ibid). Between 2015 and 2018, food otherwise 
considered waste that was instead redistributed for human consumption doubled (in tonnage), 
mainly driven by charitable redistribution, which saw an 180% increase (to 60% of total 
redistribution in 2018). Redistribution by commercial operations grew by 37% (to 40% of total 
redistribution in 2018) (WRAP, 2019b). 
 
Food and drink accounts for around 10% of London’s total consumption-based GHG emissions (GLA, 
2018c). However, between 1.5 and 1.75 million tonnes of food waste, worth £2.55 billion, was 
generated in London in 2017. Much of this waste goes to landfill or incineration, producing 250,000 
tonnes of CO2e annually. Food waste makes up about 25% of non-recycled household waste in 
London, 60% of which is avoidable (despite many boroughs providing separate collection), with 
around 11% of food (and garden) waste in London composted (compared to 18% national average) 
(GLA, 2018b). 
 
Policies for reducing GHG emissions and food waste in the UK 
 
The 2008 Climate Change Act placed a legal obligation on the UK government to reduce GHG 
emissions by at least 80% below 1990 levels, by 2050. The target is economy wide, and includes 
emissions from agriculture and waste. However, as described above, GHG emissions from 
agriculture have remained stable in recent years, despite the need for a 27% reduction in emissions 
intensity of agricultural output if the UK is to achieve its Fifth Carbon Budget8 (HM Government, 
2018a). The Clean Growth Plan, published in 2018 as the Government’s strategy to meet the UK’s 
Fourth and Fifth Carbon Budgets, states an ambition to ‘design a new system of future agricultural 
support to focus on delivering better environmental outcomes, including addressing climate change 
more directly’ (HM Government, 2018a, pg.16). However, specific proposals surrounding this 
ambition, and to what extent it will contribute to emissions targets, are thus far lacking. In early June 
2019, the UK Government proposed to tighten the requirements of the Climate Change Act to 
achieve net-zero emissions by 2050, which would require further, and more rapid, emissions 
reductions in all sectors. 
 
GHG reduction efforts in the agriculture sector (in England) are guided by the voluntary Greenhouse 
Gas Action Plan (GHGAP), supported by the government and developed by representatives of the 
agriculture industry to deliver a reduction in annual GHG emissions of 3 MtCO2e (around 6% of total 
GHG emissions from agriculture in the UK (DEFRA, 2017b)) by the Third Carbon Budget period (2018-
2022). Actions largely focus on increasing production efficiency through the adoption of more 
efficient practices through awareness raising and information sharing. A review of progress by 2016 
                                                
8 The Government is required to set five-yearly ‘carbon budgets’, twelve years in advance. The Fifth Carbon 
budget, covering 2028 to 2032, was set in 2016 at 1,225 MtCO2e (BEIS, 2016). 
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indicates such actions have reduced GHG emissions from the sector by 1 MtCO2e, with the next 
review due in 2020 (DEFRA, 2017a). 
 
Efforts to reduce food waste in the UK are also driven by voluntary initiatives, led primarily by the 
Waste and Resources Action Plan (WRAP), established in 2010 as a company limited by guarantee 
(and as a charity from 2014/15), supported by funding from the UK Department for Environment, 
Food and Rural Affairs (DEFRA), devolved administrations and the EU (Priestley, 2016). The key 
initiatives it leads, and recently led, are: 
 
The Courtauld Commitment & Courtauld 2025 (C2025). The Courtauld Commitment, launched in 
2005, was a voluntary agreement aimed at reducing waste in the UK grocery sector. Actions were 
divided between three phases. Phase 1 (2005-2009) ‘looked at new solutions and technologies so 
that less food and primary packaging ended up as household waste’, resulting in 670,000 tonnes of 
avoided food waste. Phase 2 (2010-2012) built on Phase 1, but ‘also included secondary and tertiary 
packaging, and supply chain waste’, leading to a 3.7% reduction in household food and drink waste 
generation. Phase 3 (2013-2015) aimed at reducing food waste in the home and supply chain via 
packaging designed to improve food waste prevention and reduce retail and manufacturing waste, 
however such waste arisings remained stable across this period (WRAP, 2017a; 2019c). The 
Courtauld Commitment was succeeded in 2016 by C2025, a voluntary agreement that seeks, inter 
alia, to reduce food and drink waste arisings across the (initially post-farm-gate) system, and reduce 
GHG intensity of food and drink consumed in the UK by 20% by 2025. It has signatories from across 
the supply chain, including local authorities representing more than 42% of the UK’s population 
(WRAP, 2019d). It aims to do this through introducing criteria to reduce resource use for businesses 
in the design, development and purchase of food products, identifying efficiency potential in priority 
product categories, engage consumers to encourage more efficient behaviour, and help broker links 
between food waste and surpluses and new technologies and market opportunities (WRAP, 2019e). 
In September 2018 WRAP launched the Food Waste Reduction Roadmap, which lays out a ‘target-
measure-act’ approach to help C2025 signatories meet their commitments. C2025 signatories may 
also join WRAP’s Surplus Food Redistribution Working Group, which following the principles of the 
UK Food and Drink Waste Hierarchy (Figure 1), which aims to, inter alia, provide a forum to discuss 
and share best practice, and a methodology, process and timeline for reporting progress and 
develop long-term strategies.  
 
The Hospitality & Food Service Agreement (HaFSA). Launched in 2012, HaFSA was a three-year 
voluntary agreement with 230 signatories covering 25% of the hospitality and food service sector (by 
sales volume) with the objective of reducing food and associated packaging waste by 5% (measured 
in CO2e saved), and increase the rate of packaging recycling and food waste sent to anaerobic 
digestion (AD) to 70%, across the period. Whilst the first target was exceeded (reaching an 11% 
reduction, with 24,000 tonnes of waste avoided), the second target was missed (reaching 56%, 
however food waste going to AD increased from 25% to 40%) (WRAP, 2017b). HaFSA was succeeded 
by C2025, discussed above. 
 
WRAP also leads the business-to-business campaign ‘Your Business is Food’, an online toolkit that 
helps food businesses to reduce food waste, and ‘Love Food Hate Waste’, a public campaign that 
aims to raise awareness of the need to reduce food waste, particularly in the home, and provide 
advice on how to do so. 
 
The UK’s Landfill Tax was introduced in 1996, and is the key instrument used to meet the 
biodegradable waste targets set by the Landfill Directive9. When introduced it set a tax of £7/tonne 
                                                
9 Member states are required to reduce the biodegradable waste sent to landfill to 75% of 1995 levels by 2010, 
50% by 2013,, and 35% by 2020. 
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of ‘active’ waste (such as biodegradable waste and plastics), and £2/tonne for other waste types. 
Since its introduction the rate for active waste (in particular) has increased substantially, reaching 
£91.35 from 1st April 2019. In 2016, 7.7 million tonnes of biodegradable waste was sent to landfill, 
representing 21% of the 1995 baseline (and as such, the 2020 target of 35% has been substantially 
overachieved) (DEFRA, 2018). The landfill tax has been a principal driver behind landfilling of both 
active and inactive waste, and the rise in alternatives such as recycling, incineration and composting. 
In 2016/17, just 15% of waste collected by local authorities went to landfill, from around 75% in 
2001/02  (Priestley, 2016). 
 
In England, the responsibility and costs for collection and disposal of municipal waste is borne by 
local authorities (ibid). Local authorities thus bear the costs of the landfill tax for waste that enters 
landfill, however there is no legal requirement for separate food waste collection (at present; see 
below). In 2016/17, 50% of local authorities in the UK had no separate food waste collection at all 
(DERA, 2018). Local authorities are required to arrange for the collection and disposal of commercial 
(including food) waste if requested, and charge a rate appropriate to recover associated costs. This 
may mean that the Local Authority delivers this service directly, or directly the enquiry to 
commercial trade waste operators. 
 
In December 2018, the Government published ‘Our Waste, Our Resources: A Strategy for England’. 
As part of this plan, the Government committed to establishing a £15 million pilot scheme to test 
options for food redistribution (which launched in January 2019), to consulting on annual reporting 
on food surplus and waste by food businesses, and to seek legal powers to set targets for food waste 
and surplus redistribution obligations. It also committed to appointing a Food Surplus and Waste 
Champion to work with business to maintain the prominence of the issue (appointed in December 
2018), to supporting C2025, and to produce guidance for the hospitality and public sector 
(particularly the National Health Service (NHS) and schools) to support the prevention of food waste. 
The government is also seeking powers to alter business practices, and to collect and disseminate 
market data, to prevent pre-farm-gate food waste, and is developing a £10 million collaboration 
fund to develop new business models for producers to, for example, seek alternative outlets for 
non-specification goods. Regarding retailers, the plan commits to work with industry to determine 
the most appropriate approaches to labelling, advise on whether to sell fresh produce loose or 
packaged, and to share best practice. Regarding households, the Strategy plans for legislation for 
mandatory food waste collections in 2023 (HM Government, 2018b). 
 
Policies and Initiatives for reducing GHG emissions and food waste in London 
 
Greater London Authority 
 
The Greater London Authority (GLA) consists of the Mayor of London, and the 25-member London 
Assembly, with both directly elected by the London public on a four-year cycle. The mayor holds 
executive power, with the purpose of the Assembly to scrutinise the actions of the Mayor, with the 
power to amend the Mayor’s strategy, annual budget or other actions, by a two-thirds majority. The 
GLA is a unique authority in the UK, and has varied levels of power over (and associated obligations 
for) different policy areas in London.  
 
The Mayor is required to produce seven strategy documents covering transport, economic 
development, housing, spatial development, environment, culture, and health inequalities, each 
setting the ‘direction of travel’ for London. Each document must be produced in consultation with 
the Assembly and associated bodies, the London Boroughs (discussed below), and the public. 
However, the Mayor only has executive power over housing, transport and economic development, 
and has no power to direct bodies outside the remit of the GLA in other strategic areas. Strategies 
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and associated targets and initiatives are therefore ‘delivered’ depending on the informal influence 
of the Mayor (Sandford, 2018). The discussion in this section will focus on the content of the 
strategy documents and associated policies and initiatives that relate to low-carbon and resource-
efficient food. 
 
In June 2017, the London Waste and Recycling Board (LWARB, discussed below), published its 
Circular Economy Route Map which provides details of cross cutting themes to help encourage the 
development of a circular economy in London, and actions it will undertake (in collaboration with 
the Mayor and other bodies) to support these themes. One the five identified ‘focus areas’ is food. 
Key actions are the following (LWARB, 2017): 
 
- Help deliver the Love Food Haste Waste Campaign (and expand its activities in London beyond 

2020), develop and deliver the TriFOCAL EU project (discussed below), and review and refresh 
the Recycle for London website to ensure effective messaging on food waste recycling. 

- Support London’s role in the Sustainable Food Cities Network10, and encourage organisations to 
sign up to the C2025 (discussed above). 

- Support public authorities and private companies in London to demonstrate that they are 
procuring catering contracts that respect the food waste hierarchy (Figure 1), and require 
specific commitments by service providers to actions taken and monitoring of success, by 
updating the Responsible Procurement Strategy (discussed below). 

- Strengthen polices around the need for dedicated space for food waste (and other recyclables) 
in all new housing developments in the London Plan (discussed below), and provide guidance 
and support to London boroughs to introduce household food waste collections 

- Investigate ways to reduce food waste within the hospitality, food service and wholesale 
businesses, maintain and promote an up-to-date list of organisations and platforms that can 
help businesses redistribute surplus food in London, explore and assess the options for more 
joint contracting of food waste collections from businesses, develop an online tool for 
businesses to help them understand whether their waste is eligible for animal feed, and explore 
the opportunity to reduce business rates11 for food service companies that reduce food waste 

- Support entrepreneurial approaches to diverting food surplus to useful purposes, promote small 
businesses in London that are making product from food waste/surplus through appropriate 
directories and awards, provide business support to SMEs and others through Advance London 
and Capital Growth initiatives (discussed below), investigate the opportunities for an 
accelerator/incubator programme in the area of food, support pilots for commercial urban 
growing projects in the capital (for example vertical farms, aquaponics and soil-less farms), and 
seek opportunities to invest in circular economy food innovations such as using food waste for 
industrial processes, biorefining and energy capture. 

 
The London Environment Strategy, published in May 2018, is the first strategy to bring together 
various aspects of the city’s environment (previously, separate strategies for climate change, air 
quality, ambient noise, waste and biodiversity were required). Strategies for ‘Green Infrastructure’ 
relevant to food reflect the elements given focus in the London Plan, described below. The majority 

                                                
10 Sustainable Food Cities is a UK-based partnership between the Soil Association, Food Matters and Sustain 
(see Footnote 17), that seeks to develop ‘a cross-sector partnership of local public agencies, businesses, 
academics and NGOs committed to working together to make healthy and sustainable food a defining 
characteristic of where they live’. The Sustainable Food Cities Network ‘helps people and places share 
challenges, explore practical solutions and develop best practice on key food issues’ (SFC, 2019). 
11 Business rates in the UK are levies on most businesses based on the property’s ‘ratable value’, estimated by 
the Valuation Office Agency. However, there are various reliefs that may be applied for at the discretion of the 
local authority, but the reasons for which are bounded by national legislation (including if the business is small, 
rural, charitable, within an enterprise zone, or experiencing hardship) (Gov.UK, 2019). 
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of the remaining food-related elements are waste-related. Key elements, in addition to those 
presented by the Circular Economy Route Map, are the following (GLA, 2018b): 
 
- By 2026, no biodegradable (or recyclable) waste in London will be sent to landfill, with efforts to 

reduce the generation of biodegradable waste and the remainder used to generate low-carbon 
energy (for example, via anaerobic digestion). London will go further than the C2025 agreement 
by setting a commitment to reduce food waste by 50% by 2030 (in line with SDG 12.3), and will 
register as a ’12.3 Champion’.12 

- The Mayor expects waste authorities to provide all properties with kerbside recycling collections 
to receive a separate weekly food waste collection (although waste management is a 
competence of Boroughs, the Mayor has the power to direct local authorities to have regard to 
the Mayor’s Waste strategy (Sandford, 2018)). The Mayor also encourages the waste industry to 
help businesses they collect waste from to reduce waste and boost recycling by providing advice 
and collection services tailored to the type and volume of waste they produce (including 
separate food waste collections for food and hospitality businesses). 

- Working with waste authorities, Transport for London (TfL) and the waste industry, the Mayor 
will increase the use of renewable fuels from waste derived sources including biodiesel, hydro-
treated vegetable oil and bio-methane in municipal waste fleets. 

 
The Spatial Development Strategy (known at the London Plan) outlines the Mayor’s policies 
regarding the development and use of land in Greater London. The most recent ‘active’ version is 
from 2011 (with 2015 amendments), however a new Draft London Plan was published for 
consultation in December 2017, with an update published in August 2018 reflecting updates and 
changes resulting from this consultation. The final version is expected to be published in late 2019, 
supplanting the 2011 Plan, however the draft version is already a material consideration in planning 
activities (GLA 2019; Sandford, 2018). The Draft London Plan contains the following elements, in 
addition to the commitments and actions presented in the strategies discussed above (GLA, 2018a): 
 
- Housing and other developments should be designed with adequate and easily accessible 

storage space that supports the separate collection of dry recyclables [and] food waste. 
- Where possible, spaces for food growing should be incorporated into playgrounds and school 

sites 
- Boroughs should prepare Green Infrastructure Strategies that identify opportunities for cross-

borough collaboration to ensure green infrastructure is optimised, as part of a wider objective to 
make more than half of London ‘green’ by 2050. Boroughs should also identify key green 
infrastructure assets, and identify opportunities for addressing environmental and social 
challenges through strategic green infrastructure interventions. One objective for this is to 
support food growing. 

- Developments which harm Green Belt land, as which 22% of Greater London’s land area is 
classified, and used in part for growing food, should be protected from harmful development. 
Although planning permission is within the competence of Boroughs, the Mayor holds powers to 
intervene in applications of ‘potential strategic importance’ (PSI), including those which 
proposed development on Green Belt or MOL (see below) (Sandford, 2018). 

                                                
12 ‘Champions 12.3 is a coalition of executives from governments, businesses, international organizations, 
research institutions, farmer groups, and civil society dedicated to inspiring ambition, mobilizing action, and 
accelerating progress toward achieving SDG Target 12.3 by 2030. Members are senior executives of these 
institutions, including ministers, chief executive officers, and executive directors. Executives preside over 
institutions that have the ability to impact food loss and waste reduction at scale and that are dedicated to 
meeting Target 12.3’ (Champions 12.3, 2019). 
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- Development proposals that would harm ‘Municipal Open Land’ (MOL) should be refused. MOL 
is strategic open land within the urban area, which, inter alia, provides localities which offer 
food growing opportunities. 

- In Development Plans, Boroughs should identify potential sites that could be used for 
commercial food production. As provision for small-scale food growing becomes harder to 
deliver, innovative solutions to its delivery should be considered, such as green roofs and walls, 
and re-utilising existing under-used spaces. 

 
In December 2018, the Mayor’s London Food Strategy, developed in collaboration with the London 
Food Board (discussed below), was published (replacing the previous version published in 2006), 
with an associated Implementation Plan for actions the Mayor will take and support between 2018 
and 2023 to help achieve the strategy’s objective to ‘help all Londoners access healthy, affordable 
and sustainable food’ (GLA, 2019c). The key elements in the London Food Strategy, in addition to 
those included in the strategies discussed above, are the following (GLA, 2018c): 
 
- Champion business support to food entrepreneurs and start-ups, and support London’s markets 

to increase their supply of fresh, local and seasonal produce. 
- Announce London’s status as a ‘Veg City’13, and support the Food Foundation’s ‘Peas Please’ 

campaign to work with retailers, markets, farmers, food outlets, manufacturers and local 
authorities to help promote an increase in the production, availability and consumption of 
vegetables. 

- Encourage local authorities that have not already done so to form ‘local food partnerships’ and 
join the Sustainable Food Cities network. 

- Work with initiatives that develop training programmes to support people to set up food-
growing enterprises, work with organisations to develop bids to the Good Growth Fund 
(discussed below) to invest in the emerging ‘nature-friendly’ farming sector, and through the 
London Food Board (discussed below), work with partners to explore the potential to integrate 
more SME food producers into the GLA and other public sector contracts. 

- Local authorities should promote the planting of fruit and nut trees in public spaces, encourage 
food growing projects within the Green Belt where appropriate, and encourage local businesses 
to link with local food growers to sell their produce. 

- Support food outlets and retailers that consider the impacts of the food they sell and minimise 
food waste, such as members of the Sustainable Restaurant Association (SRA).14 

 
Procurement across the GLA and associated bodies is governed by the Mayor’s Responsible 
Procurement Strategy, the most recent version of which was approved in 2017. The Strategy seeks 
to ‘ensure that decisions taken by members of the GLA Group on the procurement of goods, works 
or services are undertaken in line with our commitments…under the following themes: (1) 
enhancing social value; (2) encouraging equality and diversity; (3) embedding fair employment 
practices; (4) enabling kills, training and employment opportunities; (5) promoting ethical sourcing 
practices, and (6) improving environmental sustainability (GLA, 2017, pg.5). This includes, under 
theme (6), ‘applying relevant environmental or sustainability standards to support delivery of target 
outcomes relating to [inter alia], food’ (ibid, pg.8). In addition, in 2012, the GLA Group developed its 
own Sustainable Food Procurement Commitment, which sets a range of requirements for public 

                                                
13 ‘Veg Cities’ is a feature campaign of Sustainable Food Cities, led by food and farming charity Sustain…the 
aim…is to increase availability and consumption of vegetables. Food partnerships and/or local authorities can 
achieve this by working with different local businesses and organisations, from convenience stores to schools 
and local markets, through different actions from promotion vegetables to supporting local businesses and 
transforming catering and procurement’ (Veg Cities, 2019). 
14 The SRA ‘is a community of foodservice businesses, suppliers and discerning diners working together to 
create a sustainable foodservice industry for people and planet’ (SRA, 2019). 
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food procurement for the GLA and associated bodies, including that products are fair trade, free 
range, and the all food is traceable to its production source (SFC, n.d.). 
 
A number of public bodies operate at the city level to co-ordinate and deliver many of the objectives 
and actions highlighted above (alongside a range of others, in different policy areas). The principal 
bodies, the responsibilities and associated initiatives, are: 
 
London Waste and Recycling Board (LWARB). Established in 2007, the LWARB must act in 
accordance with the municipal waste management provisions of the London Environment Strategy 
and London Plan (discussed above), in conjunction with the Mayor and London Boroughs. It does 
this through two programmes of work. The first is ‘Circular London’, which is ‘designed to create the 
conditions for the city to thrive through enabling and promoting circular economy across a wide 
range of stakeholders’ (LWARB, 2019). This includes the ‘Advance London’ business support 
programme, launched in April 2017, which provides free advisory support to SMEs in London that 
are ‘seeking to develop, pilot and implement new and innovative circular business models’ (Advance 
London, 2019). At the time of writing, over 50 businesses have participated in the programme, 
including those related to low-carbon and resource-efficient food. In addition, in October 2018, 
Circular London launched the Circular London Accelerator, which will ‘take start-ups [with a 
minimum viable product, or MVP] through a tailored 6-month programme of growth to 
commercialise their innovation’, through bespoke support, enabling access to finance, facilitated 
introductions to potential customers, mentoring, and access to free office facilities. The first cohort 
is focussed on challenges within the built environment, and includes companies utilising food waste 
in building materials (Circular London, 2019). LWARB, through Circular London, was also a 
cornerstone investor in the first round of the Sustainable Ventures fund (a venture capital and 
investment firm that invests in, and provides workspaces for, ‘sustainable start ups’, and is soon to 
launch a circular economy venture capital fund for SMEs (LWARB, 2019b), and in June 2019, 
launched the Greater London Investment Fund (GLIF) in partnership with the GLA, with LWARB’s 
investment ring-fenced for circular economy SMEs that already have some market traction. Circular 
London also engages in various awareness raising and information sharing efforts. The second 
programme of work is ‘Resource London’, established in 2015 as a jointly-funded partnership with 
WRAP, and which provides tailored support for London waste authorities to achieve the Mayor’s 
waste-related targets and objectives. Resource London also leads TRiFOCAL London (Transforming 
City Food hAbits for Life), an EU-funded project that aims to engage citizens, community groups, 
1,000 food service businesses, 30 large employers and 24 schools in London, to pilot innovative 
approaches to the prevention of food waste, recycling of unavoidable food waste, and the 
promotion of healthy eating (Trifocal, 2019). 
 
London Food Board (LFB). The LFB consists of 17 individuals drawn from across the food system, 
who meet quarterly to advise the Mayor and the GLA on food-related matters in London, including 
on the delivery of the London Food Strategy, and the London Food Programme (discussed below). 
The Boroughs Food Group (BFG) is a sub-group of the LFB, consisting of representatives from 
London’s local authorities, national bodies and third sector organisations, and also meets quarterly 
to ‘discuss the latest opportunities in the world of food policy’ (GLA, 2018c, pg.63). 
 
London Food Programme (LFP). The LFP is part of City Hall’s Regeneration and Economic 
Development Policy Unit. It works to support the delivery of the London Food Strategy, working 
closely with the LFB and elements of the GLA focussed on health, planning and the environment. The 
LFP is also a member of the Sustainable Food Cities network (GLA, 2019), which awarded the GLA 
and LFP a Silver Award in 201720. In addition, the GLA is a key partner in the C40 Cities Food System 
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Network15 and the MUFPP, which the GLA use to ‘learn more all the time, to help London continue 
to be a leader in green food jobs, skills and education’ (GLA, 2018c, pg.8), and in June 2019, it was 
announced that London will be a ‘Flagship City’ for the Ellen MacArthur Foundation’s Food 
Initiative.16 
 
London Food Link (LFL). The LFL is the umbrella for all initiatives focussed on London and operated 
by the national charity Sustain17, usually in collaboration with, or (co-)funded by, elements of the 
GLA. ‘Capital Growth’ is a key example, as ‘London’s food growing network’ including domestic, 
community, public and commercial members, supported by the Mayor of London (and others), 
providing a range of support for businesses. This includes ‘Growing Enterprise’, which provides 
grow-to-sell training, microgrants, networking, promotional opportunities and other advice, and 
‘Routes to Work’, an annual conference for people working or looking to work in the sustainable 
food sector. LFL also publishes an annual ‘Good Food For London’ report, containing a league table 
and an interactive ‘Good Food Map’ on how London Boroughs are performing with regards to 
different aspects of food (including food partnerships, discussed below), and ‘The Jellied Eel’, a 
magazine for members of the LFL. Since 2012, the LFL has also run London’s annual ‘Urban Food 
Fortnight’, aiming to be a celebration of ‘the fabulous food and drink being grown, made, cooked 
and saved locally’ (Sustain, 2019a), and the annual Urban Food Awards, including categories 
focussed on preventing food surplus and waste, and innovation.  
 
In addition, the ‘Good Growth Fund’, funded by the Local Enterprise Partnership for London (LEAP)18 
and delivered by the Mayor’s Regeneration and Economic Development (RED) Team, aims to provide 
‘funding, expert regeneration advice, design support and knowledge sharing opportunities to a 
broad range of place-based, community, culture and green infrastructure projects across public, 
private and third-sector sectors’ (LEAP, 2019a). It operates with a budget of £67 million across three 
funding rounds occurring between 2017 and 2022. This is supported by the Mayor’s ‘Greener City 
Fund’, a £12 million fund that includes £3 million dedicated to strategic green infrastructure 
projects, £800,000 of which is allocated to further support ‘additional greening’ of projects under 
the Good Growth Fund (GLA, 2019d). The various support opportunities available to entrepreneurs 
and small businesses of all kinds in London, both public and private, are presented by the London 
Growth Hub, ‘an online signposting tool…[that] brings together the capital’s vast business support 
offer into a single online resource which is supplemented by a programme of face-to-face business 
support’ (GLA, 2019e), supported by the Mayor, LEAP, and central government. 
 
London Boroughs 
 

                                                
15 A network that works in conjunction with the EAT Initiative to help member cities develop sustainable 
practices that result in carbon reductions, enhanced climate resilience and greater health equity and 
sustainability across four key areas: food procurement, food production, food distribution and food waste 
(GLA, 2018c). 
16 Over the next three years, the Ellen MacArthur Foundation will ‘bring together key actors to stimulate a 
global shift towards a regenerative food system based on the principles of a circular economy’…’the initiative 
will engage 20+ cities on a journey to a circular economy for food with London, New York and Sao Paulo as 
Flagship Cities…municipalities, local and global businesses, and resource managers will work together 
[to]…mobilise the vision laid out in the Cities and Circular Economy for Food report [EMF, 2019a]’ (EMF, 
2019b). 
17 Sustain is ‘the alliance for better food and farming advocates food and agriculture policies and practices 
that enhance the health and welfare of people and animals, improve the working and living environment, 
enrich society and culture and promote equity’ (Sustain, 2019b). 
18 LEAP ‘brings entrepreneurs and businesses together with the Mayoralty and London Councils to identify 
strategic actions to support and lead economic growth and job creation in the capital’ (LEAP, 2019b). 
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There are 33 London Boroughs, which operate using one of two political structures (except the City 
of London). The structure most commonly applied is where a council leader is elected by the wider 
council (comprised of councillors, elected by the public every four years), who may then appoint a 
deputy leader and cabinet members, either from a single party or a coalition. Mayors in these 
boroughs, where they exist, are purely ceremonial. The second structure, adopted by 4 boroughs 
(Hackney, Lewisham, Newham and Tower Hamlets), is where a mayor is directly elected by the 
public for a four year term, and who may choose a cabinet consisting of up to 10 councillors (from 
any party). The borough councils provide the majority of day-to-day services for local residents, 
including education (including catering in schools), housing, social services, environmental services 
including municipal waste and recycling collections19, local planning and leisure services (London 
Councils, 2019a).  
 
All local councils in England, including London Boroughs, must have a ‘Local Plan’, to ensure that the 
land planning system should be ‘genuinely plan-led. Succinct and up-to-date plans should provide a 
positive vision for the future of each area and a framework for addressing housing needs and other 
economic, social and environmental priorities’ (Planning Inspectorate, 2019). In London, the Mayor 
has the power to direct boroughs to change their local plans to ensure conformity with the London 
Plan (Sandford, 2018). In addition, according to the Greater London Authority Act 2007, boroughs 
must act in ‘general conformity with’ the Mayor’s plans regarding waste management (described 
above) (London Councils, 2019b). 
 
To fulfil their both their statutory responsibilities and non-statutory ambitions regarding low-carbon 
and resource efficient food, boroughs engage in a range of activities and initiatives, as summarised 
by the LFL’s annual  ‘Good Food for London’ report. The report scores each borough across 11 
measures relating to ‘good food’, defined as food that ‘produced, processed, bought, sold and eaten 
in ways that [inter alia]… protect natural resources such as water and soil, and help tackle climate 
change’ (LFL, 2018).  
 
Three of the measures concern low-carbon and resource-efficient food, in some respect. The first is 
‘community food growing’, which assesses the extent to which councils are supporting community 
food growing across five areas: access to land; integration of growing in different council 
departments; provision of information and promotion of food growing; building the capacity of 
growers; and whether food growing is recognised in local planning policy. 13 boroughs are taking 
action across all of these elements. 26 boroughs have signed up to Capital Growth (discussed 
above), whilst 27 recognise the importance of food growing in local planning policy. The second 
measure is ‘food for life’, which assesses the level to which schools and other sectors of catering 
under borough council control have been awarded a Soil Association’s ‘Food for Life’ Bronze, Silver 
or Gold award, which recognises the use of healthy, locally sourced, ethically and environmentally 
sound food.20 28 boroughs have achieved at least a Bronze award for the majority of schools, with 
three (Greenwich, Tower Hamlets and Islington) achieving Gold in the majority of schools, and other 
catering sectors under council control. The third measure assesses the presence of ‘local food 
partnerships’ and associated activities, as supported by the Sustainable Food Cities network. Local 
food partnerships ‘bring together the public sector, civil society, businesses and community 
members to work together to create a healthier and more sustainable food system’ (LFL, 2018, 

                                                
19 12 London boroughs both collect and dispose of waste. Waste disposal in the 16 of the remaining 21 is 
handled by four, statutory partnerships: the East London Waste Authority (ALWA), the North London Waste 
Authority (NLWA), the West London Waste Authority (WLWA), and the Wester Riverside Waste Authority 
(WRWA). The remaining four have voluntarily formed the South London Waste Partnership (SLWP), in order to 
deal with was disposal more efficiently (London Councils, 2019b). 
20 For further information on award criteria, see: https://www.foodforlife.org.uk/schools/criteria-and-
guidance 
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pg.15). Three levels of award are also available to recognise the successful partnerships. 8 boroughs 
currently have active food partnerships, with Bronze Awards received by the boroughs of Lambeth, 
Greenwich and Lewisham in 2015, 2016 and 2019, respectively (LFL, 2018). 
 
Of the 32 London boroughs, at present only 19 provide separate food waste collection from kerbside 
properties, whist just 14 provide separate food waste collection from all flats (London Assembly, 
2018). 
 
Procurement by London boroughs is a matter for individual council. However, Procurement Across 
London (PAL), established around 40 years ago (as the London Contracts Supply Group), enables 
London Boroughs to operate collective procurement contracts, with a lead borough for different 
types of procurement (for catering the lead borough is Havering) (Sustain, 2019c). 
 
 

4.4. Warsaw and Poland 
 
GHG emissions and resource-efficiency of food in the Poland 
 
According to Eurostat (Figure 2), Poland has considerably reduced the generation of animal and 
vegetable waste between 2004 and 2016, from 8.5 million tonnes in 2004 to 3.2 million tonnes in 
2016.21 Manufacturing generates most food waste in Poland but it has substantially improved its 
performance and reduced waste generation from 7 million to 1.5 million tonnes between 2004 and 
2016. Similarly, agriculture has cut waste generation from 1.4 million to 467,000 tonnes in the same 
period. On the other hand, the official data show that households and service sector started 
generating more food waste over the recent years. Most striking has been the more than eightfold 
growth of reported waste generation by households rising from 85,000 tonnes in 2010 to 729,000 
tonnes in 2016. 
 
One recent study conducted for the Federation of the Polish Food Banks by the Kantar Millward 
Brown Institute focused on food waste among consumers (FPBZ, 2018). 42% of respondents 
admitted they threw away food, most often bread (49%), fruits (46%) and vegetables (37%). The 
most frequent reasons for throwing away food are missing the expiry date (29%) and excessive 
shopping (20%). The respondents admitted they lack knowledge on how to store food and how to 
re-use food not consumed during the meal. 
 
There are also some recent studies with evidence from food audits conducted at hotels or schools. 
For example, a study by Venturis HoReCa in one of the primary schools in Wroclaw found that nearly 
five tonnes of food is wasted over a year. The value of the wasted food was PLN 94,000 (~€22,000) 
(Gazeta Wyborcza, 2019).  

                                                
21 Data on animal and vegetal wastes (subtotal, W091+W092+W093) from 
http://appsso.eurostat.ec.europa.eu. Interestingly, most official documents and media in Poland still use the 
figures coming from the 2010 study conducted for the EC that estimated that nearly 9 million tonnes of food 
products were wasted every year in Poland, out of which 6.5 million tonnes were wasted in manufacturing and 
2 million tonnes were thrown away by households (Monier et al, 2010). The figures were estimated based on 
2006 Eurostat data (no data was available for the Polish households then), and excluded pre-farm-gate waste, 
i.e. agricultural and forestry waste. 
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Figure 2 - Generation of animal and vegetal waste in Poland by waste category in tonnes (2004-2016) 

Source: Data on animal and vegetal wastes (subtotal, W091+W092+W093) from http://appsso.eurostat.ec.europa.eu  
(Last update: 13.06.19; extracted on 25.07.19) 

Many experts, including experts interviewed for this study (discussed further in Section 5.3), point to 
the poor quality of data on food waste in Poland, which is based mainly on declarative data and 
estimates, and the lack of detail on food waste generated along different phases of food chain.22 The 
National Centre for Research and Development has recently funded a new project (PROM), led by 
the Federation of the Polish Food Banks, working towards improving existing methodologies and 
collecting up to date data on food waste. 
 
Policies for reducing GHG emissions and food waste in Poland 
 
Poland does not have a comprehensive strategy systemically addressing the GHG emissions or waste 
from its food system. However, there are number of policies which create a policy and regulatory 
framework relevant for the issue, including agricultural policy, environmental policy, waste 
management policy, science and innovation policy as well as food safety regulations. The EU 
regulatory and policy framework, notably in the area of waste and circular economy, has an 
important role and direct impact on the Polish policy. 
 
The issues related to low-carbon food explicitly addressed in Poland are most often related to food 
waste and food waste prevention. One of the strategic policy initiatives explicitly addressing food 
waste prevention will be – once adopted - the Roadmap for Transformation towards Circular 
Economy. The Ministry of Economic Development started drafting the document in June 2016. 
Following the series of inter-departmental and stakeholder consultations in 2018, the text of the 
roadmap was presented to the government. The Roadmap is divided into three parts: sustainable 
production, sustainable consumption and bio-economy. The document includes several areas 
relevant for low-carbon food business activities, notably food waste (e.g. information campaign on 
food waste, incentives for companies to encourage food waste prevention), circular economy 

                                                
22 On complexity of food waste measurement see e.g. reports from the EU project FUSIONS (Stenmarck et al, 2016).  
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business models (e.g. business advisory system for companies, support for circular economy in 
clusters) and bio-economy. The Roadmap, if adopted, will become the first dedicated strategic 
document on circular economy in Poland. 
 
More recently, on 19 July 2019, Sejm (the lower chamber of the Polish Parliament) adopted a law 
preventing food waste. The law will now pass to Senat (the upper chamber of the Polish Parliament). 
The draft proposes that shops larger than 250 m2 should sign a contract with a charity specialised in 
redistributing food. The shops are to donate products close to expiry date or with small defaults or 
minor damage in packaging. If food goes to waste, the shops will pay a fee of 10 groszy (about 2.5 
euro-cent) for 1 kilo of wasted food. The shops can sell the food for lower price. 
 
Members of the Polish Parliament and Government point to the ethical dimension of the law 
referring to the existing income differences in Poland (Gazeta Prawna, 2019). There is a hope that 
the law will also change practices of consumers. Shop owners will be obliged to devote at least two 
weeks each year to run information and education campaigns on rational consumption and food 
management in households. The law is praised by charities, notably the Federation of the Polish 
Food Banks, but met with strong criticism from some business associations and business 
commentators. One business expert cited by one of the Polish daily newspapers argued: “There will 
be gambling. Shop owners will be betting on whether they will be able to sell yoghurt before the 
expire date for a discounted price. If they decide they can make it, they may still make money or 
they may lose it because they will throw away the product and they will have to pay for the waste” 
(Gazeta Prawna, 2019). 
 
Low-carbon food is also supported from several programmes and funds on national and regional 
level. The National Fund for Environmental Protection and Water Management is the main pillar of 
the Polish environmental protection financing system. The Fund has established a number of 
programmes for the years 2015-2020 with the objective of improving the state of the environment 
and the management of natural resources, including a priority pilot programme on circular economy 
in municipalities, which included circular economy models for agriculture and food production 
(NFOSiGW, 2019). The Fund has also financed a study on food waste led by the Federation of Polish 
Food Banks (FPBZ, 2018). Another potential source of funding are programmes run by the National 
Centre for Research and Development. The centre funds R&D and innovation projects across various 
areas and sectors which can include circular economy and food production. 
 
In addition, many Polish regions address business opportunities related to circular economy and 
food value chains in their Smart Specialisation Strategies and support innovative projects through 
their Reginal Operational Programmes co-financed from the European Regional Development Fund 
(ERDF).  
 
Policies and Initiatives for reducing GHG emissions and food waste in London 
 
Low-carbon food is not considered a key strategic priority area in any of Warsaw’s strategic 
documents and policies. The city does not have a single strategy or policy document dedicated to 
low-carbon or resource-efficient food systems. Neither does low-carbon food production or food 
waste feature strongly in the existing city planning and strategic documents. 
 
The comprehensive ‘#2030 Warsaw Strategy’, which defines priorities for the city to 2030, mentions 
neither food production – low-carbon or any other form of food production – nor food waste 
prevention and treatment (Rada M.St. Warszawy, 2018a). Environment and climate related goals are 
part of the operational objective ‘We live in a clean natural environment’, contributing to the 
strategic objective ‘Functional Space’ (Objective 3). The operational objective mentions climate 
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change adaption as well as the need to make waste management more efficient by applying circular 
economy principles. The text also mentions improving the efficiency of protecting nature, natural 
system integrity and biodiversity of habitats, as well as ventilation corridors. The city is also aiming 
at establishing far-reaching partnerships with NGOs, institutions and businesses, as well as with 
citizen groups and supporting the initiatives brought forward by these groups, which opens the door 
for issues not explicitly mentioned in the strategy. Importantly, it is expected that the popularisation 
of ‘pro-social attitudes’ (Objective 1.1.) will ‘lead to an increased care for the natural environment 
which forms our common good’ (Rada M.St. Warszawy, 2018:43). The City of Warsaw plans to 
allocate at least PLN 30.4 billion for the implementation of the strategy. 
 
In July 2019, the Warsaw City Council adopted the ‘Climate change adaptation strategy for Warsaw 
until 2030 with the perspective until 2050: City Adaptation Plan’ on mitigation and adaptation to 
climate change (Rada M.St. Warszawy, 2019).23 The strategy mentions the role of green and blue 
infrastructures for climate change resilience of Warsaw but it does not elaborate on the economic 
and social opportunities associated with the proposed adaptation pathway (e.g. urban agriculture, 
circular economy models, green roofs etc.). The Low-Carbon Economy Plan adopted in 2015  did not 
include any explicit mention of low-carbon food production and consumption but included a couple 
of measures indirectly related to food waste, namely plans to conduct information and education 
campaigns on waste sorting and composting (Rada M.St. Warszawy, 2015). 
 
Although there is no systemic approach to low-carbon food, or food in general in Warsaw policy 
landscape, the city is responsible for implementing a number of instruments which explicitly address 
food or food waste. The most important areas include waste management and awareness raising 
and education campaigns. Since 1 January 2019, Warsaw has been implementing a new waste 
collection system shifting from three to five basic waste streams for household waste, including 
paper, metal and plastics, glass, bio-waste (excluding animal waste), and mixed waste (dry and wet 
waste which cannot be sorted into the remaining fractions). In addition, there is a possibility to sort 
separately garden waste and large household goods (e.g. furniture, chairs, mattresses). The law 
introduces 18 streams for all categories of communal waste (Rada M.St. Warszawa, 2018b). The 
introduction of a separate collection bins and bags for bio-waste is directly relevant for food waste, 
and will allow for better monitoring of food waste from households. The law allows bio-waste to be 
composted locally by city inhabitants. 
 
The awareness raising and education activities related to food focused notably on the waste 
collection (City Marketing Office) and on promoting healthy food and diets, which included also the 
promotion of plant-based diets. Warsaw promoted healthy food via the social campaign “Wiem ci 
jem” (‘I know what I eat’) focused mainly on the organisation of school canteens. The city has also 
supported food sharing initiatives (‘jadłodzielnie’) in its boroughs from its ‘citizen’s budget’. At the 
time of writing, the city was about to start a pilot project encouraging food waste avoidance in one 
of the Warsaw’s food markets. City officials have also met with restaurant owners to discuss their 
experience and views on food waste. Recently the City Marketing Office and Tourist Office have 
produced short promotional films for social media (Facebook) on veganism and vegetarianism in 
Warsaw. This was used to strengthen the city brand of Warsaw and, specifically, strengthen the 
‘culinary brand’ of the city.  
 
5. Results and Discussion 
 
For each city, survey respondents are labelled as SRn, whilst interview respondents are labelled IRn.  
 
                                                
23 The strategy was prepared based on the project ADAPTCITY funded by the EU LIFE+ Programme and the 
National Fund for Environmental Protection and Water Management. 
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5.1.  Berlin 
 
Of the 41 Berlin-based businesses contacted, we received six responses to the survey. Three of the 
respondents (SR2, SR5 and SR6) operate in low-carbon or resource-efficient food production,  two 
(SR1 and SR4) in low-carbon or resource-efficient food supply, and one (SR3) in Food waste to food 
recycling. Thus, the sample that the results presented in the current section is rather small, implying 
that any insights generated from it should be seen as indicative. 

 
Most of the businesses were founded relatively recently, between 2012 and 2017. They are small in 
size – most employ less than 10 staff and reported yearly revenues of less than €100,000 in fiscal 
years 2017/2018 and 2018/2019. SR3 is the only one which indicated substantial growth in its yearly 
revenues, from less than €100,000 in 2017/2018 to €100,000-€500,000 in 2018/2019. SR4 differs 
from the other businesses in that it is older (founded in 1997) and slightly larger (10-49 employees), 
and in that it generated substantially more revenue (€2.5m-€5m in both 2017/2018 and 2018/2019). 
SR1-4 are for-profit commercial businesses, while businesses 5 and 6 are non-profit organisations. 
 
As explained in Section 4.2, there are a variety of city-level strategies that directly or indirectly affect 
businesses which are active in the low-carbon and resource-efficient food. This includes strategies 
specifically related to food but also strategies focusing on closely related issues such as energy, 
waste management, and spatial development. None of the six survey respondents referred to any of 
these strategies explicitly in their responses to our survey, although two (SR5 and SR6) highlighted 
that city-level strategies in general have had a positive impact on their activities. However, one 
respondent stated that city-level strategies have not had an effect (SR1), and two that they have had 
negative effects on their business activities (SR3 and SR4), but with no further details provided. One 
of the respondents (SR2) indicated that it was not aware of any city-level strategies. Based on this, it 
is challenging to determine how Berlin’s food-related development strategies impact these six 
businesses, let alone low-carbon and resource-efficient food businesses more generally. Given the 
heterogeneity in responses, future research based on more in-depth forms of data collection could 
useful expand the results presented here. This could potentially provide important information that 
can serve as an input for the ongoing consultation process for the city’s Ernährungsstrategie 
(described in Section 4.2). 
 
Responses to the survey also indicated that direct financial support has had a limited effect. R&D 
support in particular does not seem to have been relevant as none of the businesses appears to be 
concerned with the development of new products or services. Instead, they are all focused on 
developing business models to bring well-established products and services to the local market. 
With regards to financial support for (non-R&D) business activities, two respondents (SR1 and SR6) 
highlighted that they received support grants from the Quartiersmanagement (the development 
agency of the local borough) and the BMEL, respectively. While SR6 stressed that their organisation 
could not have been founded without this support, SR1 stressed that the grant was small and did not 
substantially contribute to the financial well-being of the business. In their follow-up response, SR1 
stated that there appears to be insufficient support to address the financial risks associated with 
founding a small low-carbon and resource-efficient business in Berlin, implying both that there may 
be a need to introduce more support initiatives that directly aim at providing financial support for 
such businesses, and the need to advertise existing schemes more widely. 
 
The survey also contained questions about the role of indirect financial support through tax relief or 
taxes on negative activities (e.g., taxes on carbon emissions, dumping waste on landfills, etc.). 
Interestingly, the for-profit organisations (SR1-SR4) highlighted that the limited availability of tax 
relief has presented a barrier to their businesses. One of the respondents (SR1) expressed their 
frustration that, in their perception, larger businesses with less of a sustainability focus frequently 



D2.3: Report on the role of user-driven and inclusive innovation and new business models for the low-carbon transition 

 

 48 

receive more favourable tax rates. Under German tax law, non-profit organisations which generate 
little revenue do not need to pay taxes, thus, rendering tax relief irrelevant as a policy support tool 
for some of the survey respondents (SR5 and SR6). With respect to taxes on negative activities, it 
appears that most businesses do not think that such policies have had a positive impact on their 
businesses. While SR4 and SR5 stated that they are unaware how such taxes are impacting their 
businesses, others highlighted that this does not affect them (SR1) or that it has a negative influence 
(SR2, SR3, and SR6). The responses of SR2, SR3, and SR6 might point to a need to introduce more 
stringent taxes on negative activities, which in turn would provide certain low-carbon/resource-
efficient businesses with an advantage over their less sustainability-oriented competitors. The 
activities of these three businesses centre on urban agriculture and waste prevention respectively, 
thus potentially indicating that higher costs for, e.g., food transport and food waste disposal, might 
be an effective tool to increase the market potential of these businesses. 
 
In-kind support appears to have been largely unimportant for the six respondents. SR6 is the only 
organisation which mentioned that such support has played a critical role in its development. In 
particular, the respondent stated that the city government provided a piece of previously unused 
land which the business then used to grow vegetables. Furthermore, SR1 highlighted that the 
Freiwilliges Ökologisches Jahr programme (a federally supported volunteer service programme for 
young people who would like to get involved in ecologically oriented activities for a year, mostly 
after finishing high school) was helpful in providing motivated and cheap labour. The other 
businesses indicated that the lack of in-kind support has constituted a barrier to the development of 
their businesses. 
 
Other kinds of support such as public sector procurement and business advisory services also appear 
to have been relatively unimportant for the development of the respondents. Interestingly, while 
public procurement of food-related low-carbon and resource-efficient business activities appears to 
have been an important driver for business in other cities (see sections on London and Warsaw 
below), this does not seem to have been the case among the Berlin-based businesses respondents. 
While some of these businesses explicitly stated that they are not aware of any public procurement 
support opportunities (SR2 and SR5), the others highlighted that they have not benefitted from such 
procurement. 
 
With regards to business advisory services, only one of the businesses highlighted that it has profited 
from collaborating with an advisor (SR3). The responses of all other businesses suggest that they 
have not made use of such services. This is interesting as Berlin’s Ernaehrungsstrategie (‘food 
strategy’) will likely build on advisory services as one of its key pillars (Berlin.de, 2019b). Thus, a 
more detailed investigation of whether and how this and other businesses benefit from the 
knowledge accessible through advisors might provide useful information for the development of the 
Ernaehrungsstrategie. 
 
Furthermore, most firms stated that regulation has had a negative impact on the development of 
their businesses. This applies to regulation of food production, food retail, and the handling of food 
waste. In fact, five out of the six businesses which responded to the survey indicated that all or most 
types of regulations impact them negatively. None of the businesses stated that regulation has had a 
positive impact on their activities. Unfortunately, none of the respondents elaborated on their 
rankings of these policy types. Further research is required to determine precisely how these kinds 
of regulations affect low-carbon and resource-efficient businesses and how they can potentially be 
altered to support them. 
 
Finally, most of the six businesses seem to believe that city-level awareness campaigns have not had 
a positive impact on their low-carbon and resource-efficient activities. In fact, four out of the six 
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respondents seem to suggest that current efforts by the city government to support campaigns for 
the promotion of low-carbon and resource-efficient foods are insufficient. This is the case for 
campaigns geared towards final consumers as well as campaigns aimed at businesses. Four out of 
the six businesses indicated that the lack of campaigns presents medium or strong barriers to the 
development of their businesses. Furthermore, SR3, SR4, and SR6 indicated that prizes and awards 
have had a positive impact on their businesses, suggesting that they play an important role in terms 
of raising awareness of new business models and activities. 
 

5.2.  London 
 
Of the 54 London-based businesses contacted, we received nine responses to the survey. Two of the 
respondents conduct activities in low-carbon or resource-efficient food production (SR5 and SR9), 
whilst two operate in food to food waste recycling (SR6 and SR8), whilst one operates in food waste 
to energy (SR7). The remaining three (SR1, SR2 and SR3) operate across two or more fields (although 
all three operate in the food waste reduction and reuse space). Three expert interviews were also 
conducted, with an expert at the borough level (IR1), and two with expertise at the London-wide 
level (IR2 and SR3). 
 
Many of the businesses approached for the survey were established in recent years, and as such, 
remain relatively small. Of the respondents to the survey, all were established in the last eight years, 
with six established in 2016 or later. Five also had fewer than ten employees, and had an annual 
turnover of less than £100,000 in financial year 2017/18; however this reduced to just one in 
financial year 2017/19 (for turnover). The interviewees agreed that growth of such business is 
strong, with IR2 stating that “we see an increase of more and more businesses in this space, and 
becoming more efficient, organised and professional”, however there is apparent variation across 
types of business activity. I3 stated that “the growth of local honey in London is massive”, but 
regarding food production more widely, “in terms of commercial [salad] growing I’m not seeing that 
growing quickly…many of the farms that exist have more community focus that a business focus, as 
that’s what makes them financially viable through extra grants…there is normally an ancillary activity 
that sustains the business, because land and labour in London is really expensive…and you then have 
to do very high value production [to make it viable]”. I3 also stated that “more and more businesses 
[are] looking at using food products that otherwise would have been waste” (supported by I2, who 
stated that “there is a lot of secondary production”), and that the unpackaged model is now 
everywhere…its really moving quickly”. 
 
London has four main strategies of (direct or indirect) relevance to low-carbon and resource-
efficient food business activities; principally the London Food Strategy, but also the Lindon 
Environment Strategy, the London Plan, and the Circular Economy Route Map developed by LWARB. 
SR5 stated that “I know there is a London Food Plan [Strategy], but I don’t think there is anything to 
support commercial-scale food production in cities”, however SR9 stated that “If there is such a 
thing in London, I am unaware of it”. This indicates that for businesses, the presence of these 
strategies themselves appear relatively unimportant. This is supported by IR1, who stated that the 
“London Food Strategy [is] great and important, but in practice [it] doesn’t really have any, or very 
limited tangible impact, on how businesses operate”, and by IR2, who stated that the “London Food 
Strategy is more of a framework than an actual policy document…it is useful in gathering action 
towards the goal” but has limited direct impact. IR3 agreed, but believes that the Strategy “has given 
a really good framework”.  
 
As discussed in Section 4.3, the national Landfill Tax has been instrumental in diverting food (and 
other biodegradable) waste from landfill, and in supporting alternative methods of disposal, such as  
waste to energy (including anaerobic digestion).  This is supported by SR7, who stated that “landfill 
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taxes help make our [business] more viable”, and confirmed by IR3, who stated that the “Landfill Tax 
and the idea of reducing food to landfill has been really, really useful, because that’s a big motivator 
for local authorities…[meaning that] waste teams in Boroughs [have become] incredibly innovative”. 
However, they also stated that “Local authorities use recycling income to fund [domestic] food 
waste bins”. 
 
In particular, the Landfill tax has (IR3) “helped anaerobic digesters and energy to waste to establish”. 
However, IR2 suggests this growth has led to overcapacity, stating, with reference to one AD plant, 
that “they are so dependent on the market price… their gate fee is nearly half [what they had  
planned for]… they are just selling electricity, [and] had a composting plant that they had to shut, as 
operating costs were too high, and their [digestate] was not selling”. As a connected issue, IR2 
stated that, more broadly, “digesates don’t find a market because chemical fertilisers are very 
cheap, and compost being produced in London are competing with this”. 
 
However, the targets set by the London Environment Strategy, particularly the target for zero 
biodegradable was to landfill by 2026 - which is binding upon boroughs – is likely to increase 
demand for AD (as is also explicitly encouraged by the Strategy), as confirmed by IR2, who confirmed 
that such targets “will probably have a big impact”, and that  “Boroughs are planning both food 
waste diversion, to AD, and reducing waste generation though, for example, campaigns aimed at 
households” and “each borough should have separate food waste collection by 2023” (as per the 
UK-wide ‘Our Waste, Our Resources’ Strategy). IR3 suggested that policies that require consideration 
of food waste collection “into [the construction of] a new building is important”, such as those 
contained in the London Plan. They also stated that, regarding AD businesses, “it’s the beginning of 
the journey for them. Now there is a small market, but in five years [this will probably grow]”. SR7 
state that as a priority they “would like to see food waste banned from going to landfill and ensuring 
that all food waste is recycled”. 
 
A related issue is commercial food waste collection. At present, there are no requirements for 
separate food waste collection from businesses, and as IR3 stated, “the need now is to focus on food 
waste collection for businesses, but the difficulty is getting businesses to agree to something that 
costs more”. They also suggest that “for commercial food collection companies, what they probably 
need is an anchor business”; a large business with which they may contract to give them a viable 
business, allowing them to establish and grow. IR2 states that “each business tends to have different 
contract in place with different collection company, but putting in place a consolidation scheme 
[could result in] encouraging food waste reduction and fewer transport miles”. An investigation into 
such a policy is being undertaken as part of LWARB’s Circular Economy Route Map.  
 
However for businesses that engage in food waste recycling, such as SR8, a high cost associated with 
disposing of waste food provides an advantage. They state that “the fact that the traders had to pay 
to dispose of unsold produce with the waste disposal contractors definitely made them more open 
to working with us.” IR2 reflected on a policy introduced in Milan in 2019, which reduced the waste 
tax by 20% for food businesses (supermarkets, restaurants, canteens, producers), that donated their 
food surplus and waste to charities (FAO, 2018). They suggested that “this could be interesting [for 
London], but in London this could be perhaps applied by a business rate reduction”. IR3 concurred, 
stating that “There are opportunities around rate relief…a local authority can choose to give 
[business] rate relief, and they are using [this power] in some ways. Rate relief around healthy 
takeaways [is being looked at], and rate relief around carbon is probably the next one”. SR3 states 
that such action should be a priority: “Tax incentives would I think be efficient to motivate 
businesses”. 
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However, regardless of the economic incentives, four survey respondents stated that food waste 
regulations24 had a negative impact on their business. SR8 stated “It was very difficult for us to 
recover produce from the waste disposal area…even if it was in perfect condition.”, whilst SR2 
stated that “there is still too many restrictions that are prohibiting the movement of food waste , 
from farmers to restaurants and retailers and food service. This is still having a big impact on helping 
to reduce food waste”. As such, SR1 stated that a priority for policy should be a change around 
“what is classified as waste - waste management regulations can be a big barrier to start-ups 
attempting to reuse waste and by-products from various industries”. 
 
Some direct financial support in ‘sustainable’, ‘circular’ or ‘green’ businesses R&D and growth is 
available from public bodies in London, such as the Good Growth Fund, and the ring-fenced fund for 
circular economy SMEs as part of the GLIF, although no fund explicitly targets investment in 
businesses focussed on the activities described in Table 2. Two of the survey respondents (SR1 & 
SR7) suggested that funding for R&D had been important for them, with the same respondents (plus 
SR6) stating that direct funding for business had helped (although no further information was given 
by these respondents). However, another respondent stated that there is “no city-level direct 
funding that I am aware of; [there are] some support for early stage businesses but…not regional for 
London”, illustrating a potential lack of awareness what does exist. In addition, SR9 stated that 
“there is a lack of public funding for business model innovation – it is focussed on technical research 
but for the technical research to be of use we have to see innovation in business models to apply it 
in commercial situations”. With regard to the GLIF, IR2 stated that given its very recent 
establishment, “it is too early to say if it works or not”. However, IR3 suggests that “actually I think a 
lot of good R&D has happened, its more about linking that research to the funding for businesses, 
and making sure they speak to each other and there is more of a joined up approach”. Regarding the 
Good Growth Fund, IR3 stated that Good Growth Fund [is useful], but the GLA could have a stronger 
role could have a stronger role around food waste and businesses… there’s a real opportunity to 
champion these businesses”. SR5 stated that increasing direct business and R&D funding would be a 
priority policy action in their view. 
 
Three of the nine survey respondents stated that the public provision of infrastructure and other in-
kind support has been positive for their business. SR8 stated that one borough “allowed us to rent a 
space…for our first kitchen”. Indeed, IR1 stated that “A lot of businesses who set up fail because 
they have to pay for expensive commercial kitchens, and they fail before they can get 
going…[organisations such as] Mission Kitchen25 can help with this”. SR9 stated that: “if we had local 
authorities supporting us through the provision of public land for urban agriculture it would be a big 
help”. The commitments in the London Plan, specifically for supporting green infrastructure and 

                                                
24 The redistribution of food surplus is hindered due to certain requirements in EU food hygiene legislation, 
and interpretation of such legislation. Redistributing food surplus of animal origin to another establishment 
(not final consumer) requires the food business operator to be approved by the national authorities, with 
similar rules for the use of food surplus as animal feed. Food hygiene legislation is also to be met in the 
redistribution, delivery and handling of food surplus. However, food hygiene measures are less strict regarding 
retailers that supply food directly to the final consumer, including caterers, due to traceability requirements. 
However, EU guidance on this legislation suggests that regarding the redistribution of surplus food, including 
the need for approval of retailers by competent authorities, national authorities do not make use of the 
flexibility provided by EU legislation to facilitate and reduce the administrative burden associated with food 
surplus redistribution (Wunder et al, 2018). 
25 Mission Kitchen provides ‘Shared Kitchens offering affordable memberships that give independent food 
businesses flexible access to a quality prep kitchen or production kitchen fully kitted out with catering 
equipment; Private Kitchen Studios for established caterers and growing food brands who need their own 
dedicated production kitchen and private workspace; Shared access to specialist catering 
equipment and dry and refrigerated storage’ (Mission Kitchen, 2019). In March 2018, Mission Kitchen was 
awarded funding from the Good Growth Fund (MoL, 2018).	
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requiring Boroughs to identify sites for potential commercial food production as part of their 
Development Plans, may contribute to this in future, as suggested by IR3: “protecting food growing 
spaces in the London plan is really, really valuable:. 
 
Only one survey respondent stated that public sector procurement had helped their low-carbon or 
resource efficiency food business activities establish or grow. Although IR2 stated “the GLA family 
serves 7 million meals a year…there is a great potential to use public procurement policies to drive 
this agenda, IR3 believed that although the [PAL]…has been really good, [particularly] around the 
low-carbon side of food…[contracting] British suppliers for produce… public procurement is not 
looking enough [at these issues]”. They also believed that, on increasing the focus on a circular use 
of food products, “they probably feel too constrained by budget, or focussing on making stuff fresh”. 
SR8 indicates that as a priority ‘it would be great for public organisations to be encouraged to 
procure from low resource / efficient food suppliers who are tackling food waste. Their volumes and 
purchasing power are huge, so the potential impact would be huge too”. 
 
Interviewees raised the issue of business awareness as a barrier to further development of the 
business activities listed in Table 2. IR2 stated that for many businesses, “A key driver [for adopting 
these business activities] is economic benefit…[for example], for food processing companies, it really 
boils down to cost. It needs to be [at least] cost neutral, except for some niche companies”. IR3 
agrees, and stated that food recycling business activities have been growing “because you’re talking 
about a really cheap ingredient, and really good margins”. However, IR1 believes that “there is a 
knowledge gap… there are businesses who want to do this sort of thing, but just don’t know about 
[what it means] or how it looks…if there was an organisation who were putting their hands up and 
saying ‘right, this is really important to us, and if it’s important to you, we are the people to come 
and ask about that – we’re the one-stop-shop’. That would be really great”, particularly now, as IR2 
stated, “many companies now seek advice”. 
 
However, the interviewees also stated that a broader issue is the lack of awareness of the 
opportunities presented by adopting such business activities. For example, IR3 stated that “in terms 
of the food industry recognising the financial opportunity of this, something being missed…it’s such 
a business opportunity and I think there would be real interest, we just need to get people thinking 
in that way…I’m not sure there are barriers to [these] businesses [activities], just a lack of awareness 
of the opportunity”. They also stated that “WRAP have been really good… Your Business is Food is a 
really great [campaign and] toolkit (as corroborated by IR2, who stated that it is “quite strong”), it 
just hasn’t been mainstreamed enough, and it’s not going through business advisors…so it is 
typically reaching people who are already looking to do stuff”, and that “I don’t know if there are 
enough people going [directly to] businesses”.  
 
Four survey respondents stated that business advisory services have been beneficial to their 
establishment and/or growth. One (SR5) stated that they are “aware of some programmes, but we 
haven't directly accessed them”, whilst SR8 stated that they were part of a national scheme. 
However, IR3 stated that “business advisory services used to be really good, but they’ve all been cut. 
Now there are economic development teams in boroughs, and it would be really good if they 
thought about [low-carbon and resource-efficient food business activities] as part of their economic 
development plans…[however] “I don’t think…[either the advisory services or local economic 
development teams] have enough understanding of the opportunities, in terms of financial 
impact…they have a massive role, and don’t really think in this way. There is not enough joining up 
of agendas”. In addition, IR3 suggested that “you shouldn’t be able to get funding…or incubation 
[services] from the Mayor if you aren’t doing these things [such as low-carbon and resource-efficient 
business activities]. 
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However, IR1 stated that “What people seem to want is not [a body] to do more, but to bring people 
together [so they can do more]…by bringing lots of people together…[they] can collaborate and pool 
their resources”. Both survey respondents and interviewees welcomed the role of both the Urban 
Food Fortnight and the Urban Food Awards, operated by Sustain, in promoting such collaboration 
and generating links between businesses. Five survey respondents stated that such activities have 
been positive for the development of their businesses (with four stating that such activities have had 
very strong influences). SR5 stated that “Urban Food Fortnight has been helpful to us in past years”. 
IR2 stated that the “Urban Food Awards are quite interesting, gets a lot of attention and works 
well”, whilst IR3 stated that the “Urban Food Fortnight really encourages projects and partners to 
link up – there is an increasing number that are linking up with local restaurants, [and, along with 
the Urban Food Awards}…should be profiled more, [however] Sustain do as much as they can, but 
have no resources…and a nationwide focus”. 
 
Interviewees were clear that public demand has been key to the development of low-carbon and 
resource efficient food businesses in London. IR2 stated that “B2C [business-to-customer] 
businesses are most interested, [alongside economic incentives] due to demand from consumers, as 
it can give you a competitive advantage”, whilst IR1 stated that “many [restaurants] are [adopting 
these business activities] for a marketing purpose, but I don’t think that’s necessarily a bad thing”. 
Interviewees also raised the recent phenomenon surrounding public concern for the use and waste 
of plastic, and the associated shift to low or no-plastic products on the market, with IR3 stating that 
for businesses providing ‘unpackaged’ food, “the public demand…has been massive”. However, IR1 
stated that public awareness and demand in London for low-carbon and resource-efficient food “can 
be pocketed in terms of affluence…[such options] can be really, really expensive…inaccessible [to 
those on low-incomes]…if it’s not accessible to the majority of people, then it’s really not going to 
catch on”. Three of the survey respondents stated that public information and awareness campaigns 
had helped their low-carbon and resource efficient food business activities, however SR2 stated that 
“there are still not enough awareness campaigns. Education is key!” and that action in this area 
should be a priority, whilst SR9 stated that “far too little is done here”.  IR2 stated that ‘city 
[governments] should push people to ask for this kind of food’, and cited the ‘Veg City’ initiative as 
an example of how this objective may be advanced. 
 
A common theme from the interviews was the level of complexity involved in making choices 
surrounding low-carbon and resource efficient food, from the perspectives of the public, businesses 
and policymakers. As a comparator, IR2 stated that “the health agenda is more direct….pesticides in 
food is easier to grasp, [for example]”. As such, IR1 suggest that, concerning these issues, “People 
expect businesses to be making some…’editing’ choices for them” regarding the choice of food on 
offer. Similarly, for small businesses, “wholesalers can edit choices too”. IR2 suggested that more 
direct regulation of practices could be useful…such as the banning of junk food adverts by TfL26’. 
However, they also recognised that applying such a policy approach to directly encourage low-
carbon and resource-efficient food, would be much more difficult. On a broader scope, they stated 
that “the issue [with providing a more comprehensive policy landscape] is the complexity of the 
[problem], including upstream impacts. We need to work with  farmers, for example”. 
 
A related issue is that of administrative roles, responsibilities, capacities and processes. With respect 
to food-related policy at both GLA and borough level in London, IR1 stated that “in the levels of 
hierarchy health comes first, and all other things come second…[and this is probably] more or less 
the same [across London]”. Regarding health, IR3 suggests that in combination, “the London Food 
Board, London Food Team and Borough Food Group have had a lot of impact…and are using the 
London Food Strategy to inform work…this lead to the TfL ad ban”. IR1 agreed that “the Borough 
                                                
26 From 25th February 2019, junk food advertising has been banned on the entire TfL network, as a measure to 
tackle childhood obesity in London. 
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Food Group…is really great…useful on a strategic level, to find out what Boroughs are doing, what 
they’re finding challenging and how they’re innovating…and to stay in the loop with the GLA”. They 
also stated that “a lot of public health people go to it”. 
 
All interviewees suggested that the health and sustainability agenda should be more tightly linked. 
IR1 stated that “these things can go hand in hand, and should, and be richer for it”, whilst IR2 stated 
that “I think [they] should be considered together…they are so interlinked that it really makes sense 
to work with them together”, whilst IR3 stated that they “really are complementary, we just need 
people to see them as more complementary”. However, IR1 stated that “people who think about 
health don’t necessarily know about the environment, or think it is too tricky to link them together… 
[and] food and sustainability officers are [generally] a thing of the past…[breaking out of] silos could 
be done, but people think it could be too hard”. They also stated that “[the GLA and Councils] don’t 
have a huge amount of capacity…capacity to be able to think about and support this kind of work, 
and develop examples of good practice and share that with people [at both GLA and borough 
level]…would be really great”. However, IR3 stated that the “Trifocal [project] has been trying to join 
the healthy eating and waste agenda…and it is beginning to get joined up…also with the Sustainable 
Food Cities Partnerships”. IR3 also stated that the annul “Good Food for London [report) is definitely 
getting a higher profile, and could be really useful”, and that “the Partnerships are really good…and 
allows everyone to think more laterally”. 
 
In order to prioritise policy action, IR2 stated that the “one thing that is missing now is data; to have 
an actual rational, comprehensive food flow analysis to help prioritise which actions will be most 
useful”. They also added that “it is useful to learn from other cities, through MUAPP and others”. 
However, of the nine survey respondents, six stated that policy initiatives, at any level (from EU level 
to city level), have been of relatively little or even no importance. Just two stated that policy at all 
levels has been either essential or very important, whilst the final respondent stated that whilst city 
and regional policy has been quite important, national and EU-level policy has been very important. 
IR3 concurred, stating that “I don’t think policy [has been a strong driver yet], except in waste”. IR1 
stated that more than policy itself, the issue is “a rung above that – government is not helping the 
situation. In terms of political cycles, the focus is on one thing for a couple of years then it shifts the 
other way, which doesn’t help with these sorts of things. Businesses want stability and consistency”. 
 
All interviewees suggested that the outlook for low-carbon and resource-efficient food businesses in 
London is positive. IR1 stated that “[prospects] are good, the whole conversation around climate 
change in the last few months [presents] a real opportunity for businesses…to take responsibility 
and to make it make good sense for them to do it”, whilst IR3 stated “I can see a real growth [for 
such businesses in future]…I think they will become really mainstream”. 
 

5.3. Warsaw 
 
One of the key general findings of the research is that there is a limited awareness in Warsaw of the 
business opportunities offered by low-carbon and resource-efficient food business activities. The 
main frame of low-carbon food in the public discourse in Warsaw, largely reflected in the interviews 
and survey responses, is linked to environmental and ethical concerns. The economic dimension was 
often limited to cost savings and cost avoidance rather than considering it as a new business 
opportunity to find new customers or open new markets (e.g. based on turning waste into new 
materials). The latter perspective, however, is emerging in the city landscape where start-ups 
venture into food efficiency business activities or new products made our of bio-waste, or growing 
number of businesses adopting vegetarian and vegan food as their core business. 
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The empirical basis of this section include four completed responses to the on-line survey, and a 
series of seven interviews. Survey respondents and Interviewees were a low-carbon or resource-
efficient food producer (IR7), two businesses involved in food waste reduction (IR1 and SR4 – the 
same organisation – and SR1), two low-low carbon or resource-efficient food suppliers (SR2 and 
SR3), two experts from the Warsaw City Hall (IR5 and IR6), and three external experts (IR2, IR3 and 
IR4). 
 
The section has two parts. The first discusses the perceived barriers and drivers of low-carbon and 
resource-efficient food business activities. The second part focuses on the views on the role of city 
strategies and policy instruments. 
 
Perceived barriers and drivers of low-carbon and resource-efficient food business activities 
 
Respondents pointed to several generic barriers which are relevant for both business activity and 
effective city policies. A major barrier in the transition to low-carbon and resource-efficient food 
business activities in Warsaw was the low awareness and limited knowledge of consumers (IR1, IR5, 
IR6) and businesses, notably in the service sector (IR1). Regarding the awareness of consumers in 
Warsaw one respondent said “there is a disconnect between the choices consumers make and 
awareness of their consequences …I find the role of citizen awareness key for developing 
foundations for the transition towards effective waste management and circular economy” (IR5). 
 
The lack of data on food systems and food waste in Warsaw was highlighted as another barrier for 
both business and policy. There were two issues specifically raised in the context of Warsaw. First, 
there are challenges to introducing effective sorting of waste in the areas dominated by blocks of 
flats. Waste collected in these areas is often poorly sorted and contaminated which makes it difficult 
to be re-used or recycled (IR5). There has not been comprehensive research on this, although there 
is some evidence that the quality of sorting is much better in areas with individual housing. Second, 
it is challenging to raise awareness and shape practices in the city with significant inflows and 
outflows of people. The argument is that people coming to Warsaw are less aware of waste 
management rules and not well integrated into associated practices (IR5).  In this context, one 
respondent pointed to the negative role of advertising aimed at encouraging consumption as an 
important barrier to the transition to a low-carbon economy (IR5). One business respondent argued 
that food waste is a result of customers’ expectations to have “a full access to all products at all 
times, which leads to waste” (SR1). 
 
Interestingly, the emphasis on the role of household waste and the key role of changing 
consumption patterns was shared by many of the respondents. The overall perception was that 
business in general manages well and that the major change is needed mainly on the consumer side. 
The good performance of business, however, was questioned by several other respondents who 
pointed out the lack of robust evidence supporting this view (IR1). There were stark differences in 
views between respondents on where responsibility for food waste should lie, reflecting the nation-
wide discussion on food waste, reinvigorated by the recently adopted food waste law. 
 
Regarding specific barriers experienced directly by business, respondents emphasised the lack of 
awareness of the depth of the food waste problem exacerbated by the lack of data on performance 
of their own businesses (IR1). Few businesses systematically collect data on their own performance, 
however, there are at least two companies with activities in Warsaw (Winnow and Venturis Horeca) 
specialised in food waste prevention at hotels, restaurants and other organisations preparing and 
serving good such as schools. A related barrier is the low of awareness of the problem and the 
change-averseness among employees who run daily operations of companies, especially in the food 
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and drink service sector. In this case, the active engagement of the owner or high-level management 
is key (IR1). 
 
Another barrier, especially relevant for shop owners and famers selling food on the city markets, is 
the perception that adjusting prices of food or regularly donating food reaching its expiry date may 
lead to the decrease of sales and negatively affect profitability of their businesses. Farmers selling on 
one of the city markets, for example, were worried that some of their customers, especially older 
customers, would wait for the prices of fresh foods to fall and come to their stands only at the end 
of the day to pay little or nothing to get their produce (IR6). This is an established practice in many of 
city markets selling vegetables. The city is now planning a pilot project at one of Warsaw markets to 
experiment with waste preventing practices which would be acceptable for sellers. Another specific 
challenge for businesses selling local (and organic) food is related to building trust of costumers on 
the authenticity of food, linked to food traceability (IR6). 
 
Another barrier is the risk averseness and low openness to engage in alternative business models 
and activities, notably functional sales (IR1). IR1 suggested that this lack of openness to new 
business activities is pervasive and is a barrier also in other sectors (e.g. energy efficiency). 
 
A barrier related to public and private procurement is the lack of strong incentives to change the 
established food procurement practices towards low-carbon diets and resource-efficient practices in 
public organisations, such as schools, hospitals or prisons. The established purchasing practices are 
often excessive and wasteful as they are not based on actual needs, notably at schools (IR1). There is 
some emerging evidence on this issue based on food audits performed for individual organisations, 
notably hotels and schools, but no comprehensive evidence including all relevant organisations.  
 
Several respondents suggested that a strong potential barrier to the emergence of innovative food 
waste business activities in Warsaw, especially in the area of food re-use and recycling, is the 
dominant position of food banks which – as one respondent put it “occupy most space in the food 
waste landscape” (IR5). This may result in the crowding out of businesses in this space. This issue 
was mentioned by several respondents, including IR1, IR3 and IR5. One respondent said “I find it 
difficult to change the food waste landscape in Warsaw because it is dominated by the food banks. 
In my view, they have grown too much and become ineffective, especially in dealing with small 
businesses. We should not depend so much on one model” (IR5). Another respondent suggested 
that the interventions of food banks and similar NGOs, although undoubtedly beneficial from the 
social point of view, may not be effective in addressing the systemic problem of food waste. Some of 
the food donated to NGOs by supermarkets is also wasted or may not reach intended beneficiaries, 
finding its way instead to the ‘grey market’” (IR1). This is a highly controversial issue which would 
benefit from a dedicated analysis and requires more attention from public sector, especially given 
the recently approved law of food waste prevention. 
 
According to several respondents, the strongest driver for business in the area of food waste is cost 
avoidance and cost reduction (IS1, IR1, IR3, R5). Environmental and ethical concerns are rare but can 
drive business activities in some instances, especially small scale companies (IR1, IR7). One business 
respondent pointed to the importance of personal motivation and mission of entrepreneurs: “The 
most important is awareness that there is a need for this sort of activity and motivation of 
entrepreneurs to engage in these types of business. I don’t believe city activities are all that 
important to start new trends” (IR7). 
 
Beyond cost saving and cost avoidance, food waste is rarely seen as an opportunity for innovative 
business in Warsaw. The application of circular economy business activities in the food sector is 
rather limited and focuses most often on optimising purchasing (with various results), routine waste 
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management (e.g. separate collection) and non-business activities (e.g. food redistribution via 
NGOs). Food waste is often perceived as an ethical issue belonging to company’s CSR strategy rather 
than as an inspiration for new business models and activities (IR5). It is important to emphasise, 
however, that the initial mapping of businesses in Warsaw showed that there are emerging 
innovative activities and products made in Warsaw which go beyond conventional practices. For 
example, EcoBean - set up by scientists from the Warsaw University of Technology - turns coffee 
waste into ‘coffee logs’ which can be used in open fires, stoves and barbeques. Soup Culture – 
inspired by “zero waste” principles - serves vegetarian and vegan soups in edible cups baked in 
tailor-made ovens. Interviewed experts were not aware of these companies.  
 
One of the important drivers of the Warsaw policy agenda in the area of low-carbon economy and 
climate change is EU policies and programmes. Apart from legal compliance with the EU Directives, 
notably the Waste Framework Directive, the participation in EU programmes had a direct impact on 
city policies. The recent ‘Climate change adaptation strategy for Warsaw until 2030 with the 
perspective until 2050’ was financed from the EU LIFE+ Programme (Rada M.St. Warszawy, 2019). 
Respondents also emphasised the role of other EU programmes and international and European 
networks, allowing the exchange of experiences between cities and learning around good practices 
in partner cities (IR6). 
 
Perceived role of strategies and policy instruments at the city level 
 
The lack of strong political commitment to circular economy and low-carbon food in Warsaw was 
considered as one of the main challenges and barriers to advance the agenda in the city by almost all 
respondents. The main focus is on managing communal waste and curbing the current excessive 
consumption patterns of the city inhabitants rather than on business opportunities. Most city 
initiatives have been addressed to city inhabitants and households, and have been run by NGOs 
(notably food banks). IR7 argued that “for now, the strongest driver has been raising awareness on 
the role of environment and encouraging healthy food. The city has supported some initiatives on 
bees, but it did not have any economic or entrepreneurial dimension”. 
 
Survey and interview respondents were generally not aware of existing city activities addressing low-
carbon food or food waste in Warsaw. This may be expected, given city-level strategies and policies 
had a very limited focus on this area, and existing initiatives address households and schools rather 
than business. Respondents were either unaware of city-level activities - “I don’t know anything 
about city initiatives on this topic!” (SR3) - or doubted their effectiveness - “all the policy 
instruments can be deployed by the city. To my knowledge, in practice, even if they exist, they are 
‘paper policies’ without real impact” (SR4). One of the survey respondents even questioned the 
relevance of city level policies: “For our organisation city initiatives are not important. Considering 
the size of our operations, we find country-level initiatives more relevant” (SR1). 
 
There were very few comments on the specific city instruments but respondents shared their views 
on the potential role of some of the instruments covered by this study. The evidence collected 
through the interviews and survey suggests respondents saw information and education campaigns 
for public and businesses, prizes and awards, regulation of food retail and public procurement as 
important instruments for low-carbon food in the city.  
 
First of all, several interviewees lamented the lack of circular economy strategy for Warsaw which 
could develop a systemic approach to urban circular economy policy in all relevant areas including 
food systems (IR4, IR5). The strategy should cover the Warsaw region considering the resource flows 
and strategic connections between the city and its adjacent municipalities, including notably the 
question of food production and food waste (IR4, IR5, IR7). One interviewee further suggested that 



D2.3: Report on the role of user-driven and inclusive innovation and new business models for the low-carbon transition 

 

 58 

there is the lack of strategic reflection on waste management considering principles of circular 
economy taking into account the specific urban context of Warsaw: “There is no sufficient strategic 
reflection on what waste hierarchy and circular economy mean for the city. Regrettably, there hasn’t 
been a dedicated analysis on the specificity of Warsaw for this strategy. For example, there is no 
explicit focus on how to run effective collection in the areas dominated by block of flats where it is 
very difficult monitor and ensure proper sorting.” (IR5)27. 
 
Respondents underlined the importance of the education and awareness raising campaigns 
addressing both the general public and businesses, especially in relation to sorting waste, and food 
waste in particular (IR5). Existing Warsaw strategies recognise the role of public campaigns and 
education in the area of sustainable development and climate change, however, they do not 
explicitly address low-carbon or resource-efficient food, and they do not target businesses. One 
respondent suggested that city should prioritise investments in education and training rather in 
certification as the latter risks “increasing barriers as not all business will be able to afford 
certification” (IR1).  
 
Two interviewees suggested the importance of public procurement at the city hall itself as well as 
within public organisations such as schools, hospital or prisons. They were critical of the 
procurement practices in Warsaw notably the lack of consideration for circular economy principles 
and environmental criteria in the city public procurement (IR1, IR3). They were, however, optimistic 
about the considerable potential of public procurement as a driver of change: “Cities can enforce a 
lot by changing procurement rules” (IR1). Specific comments was made about the opportunity to 
integrate circular economy criteria in the procurement for catering services for the city (IR1, IR6, 
IR7). One expert argued that existing procurement rules may be barrier to developing low-carbon 
food systems as they do not consider the risks of generating food waste (IR1). 
 
Several respondents criticised the city for not providing sufficient funds for experimentation in low-
carbon and resource-efficient business activities. IR3 and IR4 suggested that innovative solutions 
could be tested in city boroughs and later scaled up. The respondents acknowledged activities 
funded from the Warsaw’s ‘citizen’s budget’ but considered it too small to create impact (IR3). IR4 
argued that the city lacked a strategic vision on how to promote social innovation in managing green 
spaces in the city, which could open up new opportunities for urban agriculture. An important area 
which could benefit from new business activities in low-carbon food are urban allotments which 
have a long-established tradition in the city. Urban allotments could become a space to co-create 
social innovation and test new low-carbon business activities, engaging local communities and small 
businesses (IR4). 
 
Several respondents saw the link between encouraging low-carbon food and introducing sustainable 
development principles into spatial and urban planning. Two interview respondents saw the 
business potential in ‘rewilding’ urban spaces. This approach to thinking about and managing urban 
green spaces would allow to consider them as spaces for local food production and urban farming 
(IR4, IR7).  
 
One respondent said “The city can be innovative in encouraging food production. In the case of 
honey production, the city can more systematically encourage the use of roofs and unused green 
spaces to set up beehives. In Pruszków [a city close to Warsaw], the initiative to establish beehives 

                                                
27 Interestingly, the most recent contracts signed with the waste collection operators oblige them to control 
the quality of sorted waste streams and include the possibility to refuse the collection if waste is not properly 
sorted. The team collecting containers can leave a note that the rubbish will not be collected because it does 
not respect the new rules. 
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was supported by the city mayor. The city council removed the legal barrier to produce honey in the 
city by removing bees from the list of farm animals [which cannot be kept within the city]. The city 
authorities could envisage spaces for wild meadows and stop regularly mowing the lawns which is 
detrimental for bio-diversity and pushes insects away. Wild green areas have clear benefits for the 
city dwellers and are directly linked to creating bee-friendly environment in the city” (IR7). Another 
respondent added, however, that regarding spatial planning and decision-making regarding the land 
owned by the city, most of the time the first priority is given to the most economically profitable 
investments or uses of land with social and environmental considerations regarded as a secondary 
(IR6). 
 
One respondent suggested that encouraging innovative uses of food waste by the city may be risky 
for food safety. They suggested that the profit objectives may overshadow the safety requirements 
in smaller businesses: “I believe that big companies are aware and fight food waste but in the case of 
small companies the need to make profit may be more important than reputation or food safety” 
(IR1). 
 
The interviewees pointed to the limited policy integration and coordination within the city hall, and 
between city and the region as well as a lack of governance mechanisms for bringing together key 
food system stakeholders in the city-region. Although there are examples of inter-departmental 
cooperation, there is little strategic cooperation between various city departments on issues related 
to food (IR5). Several respondents argued Warsaw would benefit from a multi-stakeholder urban 
platform addressing the low-carbon food system in a comprehensive way. This reflection could 
underpin the strategy addressing low-carbon food production and better exploitation of valuable 
materials in food waste.  
 
Respondents were cautiously optimistic regarding the outlook for low-carbon and resource-efficient 
food business activities in Warsaw, and anticipated the topic to grow in importance. There are plans 
to draft and adopt a dedicated Warsaw waste strategy with an overall goal to contribute to circular 
economy objectives by the end of 2019 (IR5). One respondent considered the recent change in the 
collection system in the city as an opportunity “to revisit what has been achieved over the last years 
and try to introduce new strategic thinking” (IR5). There are emerging plans for innovating waste 
collection systems for valuable waste streams such as plastic bottles and cans.  

 
6. Conclusions 
 
Evidence from Berlin, London and Warsaw suggests that low-carbon and resource-efficient food 
business activities have been growing, with 136 businesses identified that hold such activities as a 
principal or substantial focus, which are based, or have significant share of their activities within, 
these cities - many of which were established in recent years (and are thus relatively small in both 
turnover and number of employees). 
 
Despite the number of businesses identified, a relatively low survey response rate was generated (19 
responses in total - 6 for Berlin, 9 for London, and 4 for Warsaw). As such, although the results from 
the survey have been supplemented by semi-structured interviews with businesses, policy makers 
and other experts, the results from this study may only be considered indicative, however given the 
relatively novel nature of this research, it provides a basis for informing and directing future 
research work. 
 
Each of the three cities have some form of high-level strategy of relevance to low-carbon and 
resource-efficient food, either directly or indirectly, and with varied levels of coverage (ranging from 
a small focus on information and education surrounding sorting of domestic waste streams in 
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Warsaw, to a relatively comprehensive set of strategies in London). However, it appears that such 
strategies have little direct impact on the development of related business activities. They do, 
however, appear to be helpful in providing an overarching framework to help guide policy, and as 
such remain indirectly useful. 
 
Although some direct investment in low-carbon and resource efficient food business activities and 
R&D is available in Berlin and London, they appear to have been relatively unimportant to the 
business activities that exist. However, there was general agreement by stakeholders in all three 
cities that an increase in the availability and use of such funds would be beneficial, particularly for 
the development and trial of innovative business models and activities. 
 
Taxes on negative activities (e.g. environmental taxes and charges), particularly in the form of the 
Landfill Tax – a national-level policy - have been successful in London, particularly in diverting food 
waste from landfill and towards anaerobic digestion, but also in incentivising businesses to find 
alternative, less expensive routes of disposing of food that would otherwise be considered waste, 
such as to food waste to food recycling companies. An increased focus on such a financial incentive 
is suggested by stakeholders in all three cities. This is likely to be assisted by future requirements on 
landfilling, as set by revised EU legislation. However, this incentive appears dampened – in all three 
cities – by regulation related to the definition and hygienic treatment of food surplus generation, 
collection and treatment, in particular. On the opposite side of the coin to environmental taxes and 
charges, tax relief for positive activities related to low-carbon and resource-efficient food is not 
available to businesses in Berlin, London or Warsaw (at either a city or national level). Stakeholders 
in both Berlin and London suggest that the introduction of such relief, in some form, would also be 
beneficial. 
 
The provision of in-kind support to and infrastructure supportive of such businesses has also been 
relatively limited in all three cities. However, in some instances where such support has been 
available, particularly regarding the provision of public land for the (commercial, but also non-
commercial) production of food (including the provision of habitats for bees, with local honey 
production experiencing particularly strong growth in both London and Warsaw). Stakeholders in all 
three cities cite an increased provision of such infrastructure within the city as beneficial for the 
growth of such businesses. 
 
Although public procurement activities appear to have had a negligible effect on low-carbon and 
resource-efficient businesses in Berlin and Warsaw, they have been a broadly positive force in 
London, with a focus on fresh and local food (from a requirement to source food with full 
traceability). However, there has been little focus on encouraging the reduction and re-use of food 
waste in food procured, or on directly procuring low-carbon food per se (e.g. plant-based products). 
Given the scale of public procurement in cities, and the size of the potential market for low-carbon 
and resource-efficient food business activities it may generate, stakeholders (particularly in London) 
suggest refocussing procurement criteria and processes to take advantage of this would be highly 
beneficial. 
 
Business advisory services are present in both Berlin and London, of which some businesses taking 
part in this study (particularly in London) have taken advantage, with positive outcomes. 
Stakeholders in these cities are broadly in favour of maintaining such services in the cities. However, 
some stakeholders advocated integrating low-carbon and resource-efficiency (broadly defined) 
issues and requirements into all business advisory and incubation services, and into any public 
investment, and also establishing proactive ‘one-stop-shop’ business advisory services focussed on 
low-carbon and resource efficient food. This is underpinned by a common belief by stakeholders in 
all three cities that there is a substantial economic incentive already present for both existing and 
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new businesses to adopt low-carbon and resource-efficient food activities, but there is a broad lack 
of awareness of such incentives. Stakeholders in London also suggested that processes to connect 
businesses together to explore collaborative opportunities have been successful, and further action 
would generate yet additional benefit. 
 
Alongside existing economic incentives, stakeholders in all three cities emphasised the role of 
consumer demand for low-carbon and resource-efficient food (or lack thereof) as a key driver (or 
barrier) to the adoption of associated business activities. As such, the was broad agreement of the 
need for further policy to raise awareness amongst consumers and the general public (and in 
Warsaw, regarding issues such as separating domestic waste streams to facilitate the separate 
collection of food waste). This includes the use of both general public awareness campaigns, but also 
more specific initiatives, such as prizes and awards for businesses adopting low-carbon and 
resource-efficient business activities (which stakeholders in both Berlin and London suggested have 
been useful to development and awareness of these activities). 
 
Overall, stakeholders across all three cities are in broad consensus that the role of public policy, at 
any level of governance (EU, national or city), has been relatively limited in encouraging the 
development and adoption of low-carbon and resource-efficient food business activities by the 
business identified by this study, which have instead been driven largely by a combination of market 
incentives and consumer demand (with the expectation of the targets set by the EU’s landfill 
Directive, which set the basis for the Landfill Tax in the UK, for example). 
 
Stakeholders, particularly in both London and Warsaw, were broadly positive regarding the outlook 
for such businesses in the future. Nonetheless, there is broad agreement that further policy action – 
such as those elements discussed above - could do more to encourage and facilitate a rapid 
adoption of such business activities in existing organisations, and the entrepreneurial growth of new 
organisations operating in this space. However, there is broad recognition that, in line with the food 
system itself, the policy question is complex. Although stakeholders in London suggested that 
administrative processes in London function well to allow co-ordination of policy action, in the food 
arena the majority of the focus is on health issues. Stakeholders in Warsaw however suggest that 
administrative processes for co-ordination in the field of food are poor, and that action to improve 
this through, for example, a multi-stakeholder platform on these issues, would be beneficial. They 
also highlight that human health is also the dominant food policy-related issue. Consequently, and as 
suggested by stakeholders in London, explicitly linking the role of low-carbon and resource-efficiency 
to the healthy food policy agenda may allow for increased exposure and policy attention. 
 
Stakeholders in both London and Warsaw indicated that there is a lack of sufficient data on food 
material flow within their respective cities that would allow for policy prioritisation, and added that 
the collation of such data should be a research priority. These stakeholders also raised the value of 
processes and mechanism to allow information sharing and leaning from action in other cities, such 
as via the MUFPP. However, stakeholders in both London and Warsaw stated that an issue perhaps 
more prominent than the policy landscape in these cities, is the lack of, or insufficient, political 
commitment to driver the overarching policy agenda towards transformational change in this field. 
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Annex 1 – Business Model Canvas (Source: Osterwalder & Pigneur, 2010). 



D2.3: Report on the role of user-driven and inclusive innovation and new business models for the low-carbon transition 

 

 71 

 
Annex 2 - Summary of online survey questionnaire 
 
Overview of survey questions (in brackets: answer categories [italicised] if relevant and explanatory 
notes). 
 
Preliminary background questions 
 

1. In which cities do you operate? (Berlin, London, Warsaw) 
2. To which category (or categories) would you classify the low-carbon or resource-efficient 

activities of your businesses? (See categories introduced in Section 2.1.) 
3. In general, how would you describe the current and likely future importance of the low-

carbon and resource-efficient food practices you have adopted to your business activities? 
a. At present (the core objective of the business; a core purpose or practice; an 

important but not a core purpose or practice; secondary business purpose of 
practice; emerging business purpose or practice; don’t know) 

b.  In 3 years (as in a.) 
4. Do you plan or expect to adopt further low-carbon or resource-efficient food practices into 

your business activities in this city in within the next 3 years? (definitely not; probably not; 
maybe; probably; definitely) 

 
Questions about food-related policies and initiatives 
 

5. To what degree were the following types of city-level policy drivers or barriers for your low-
carbon/resource-efficient activities? (This included policies and initiatives such as R&D 
funding, funding for business, regulation of food production/supply/waste management, 
etc.. See Section 2.2 for a complete list of policies and initiatives that respondents were 
asked about. Specifically, they were asked to rank their responses for each category of policy 
or initiative on a 7-point Likert-scale ranging from -3 [strong barrier] to 3 [strong driver]. 
Additionally, they were asked to provide further detail via text for each kind of policy or 
initiative.) 

6. Considering your above responses, please reflect upon which city-level policies and 
initiatives you would like to see prioritised to allow you to further grow or adopt new low-
carbon or resource-efficient food-related activities. 

7. Overall, how important have policies and initiatives introduced at different administrative 
levels been in encouraging you to establish or adopt the activities listed in Question 4? 

a. City-level (not at all; not very important; quite important; very important; essential; 
don’t know) 

b. Regional (as in a.) 
c. National (as in a.) 
d. EU-level (as in a.) 

 
Additional background questions 

8. How best would you describe the form of your organisation? (for-profit commercial 
organisation; non-profit organisation; charitable enterprise; other) 

9. Approximately how many staff does your organisation employ? 
a. In total (less than 10; 10-49; 50-249; 250 or more) 
b. In this city if different (as in a.) 

10. Please estimate how many of your employees principally work on the low-carbon/resource-
efficient activity/activities you have identified above. Please indicate in percentages (%). 
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a. In total 
b. In this city 

11. Please estimate your annual turnover for the low-carbon/resource-efficient food activity 
(optional). 

a. 2017-2018 (less than £0.1m; £0.1-£0.5m; £0.5m-£1m; £1m-£2.5m; £2.5-£5m; more 
than £5m) 

b. 2018-2019 (as in a.) 
12. In what year was your organisation founded? 
13. In what year did your organisation first adopt the low-carbon or resource-efficient food 

practice in this city? 
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Annex 3 – Interview Guides 
 
Semi-Structured Interview Questions – Businesses 
 
1. Which policies, initiatives or strategies introduced or maintained by city-level authorities in city 

have been most important in helping you to establish or grow the low-carbon or resource-
efficient activities in your business in city? 

2. Which policies, initiatives or strategies introduced or maintained by city-level authorities in city 
have acted as the greatest hinderance to establishing or growing the low-carbon or resource-
efficient activities in your business in city? 

3. To what degree have policies, initiatives or strategies introduced or maintained by city-level 
authorities in city been a help or hinderance in establishing or growing the low-carbon or 
resource-efficient activities your business, compared to those introduced or maintained by other 
levels of administration (including regional, national and EU-level)? 

4. How do you feel about the prospects for the low-carbon or resource-efficient activities your 
business in city over the next five years? What are the key factors behind this view? 

5. What policies, initiatives or strategies at the city level would you want to see introduced or 
improved to encourage further growth in the low-carbon or resource-efficient activities in your 
business in city? 

6. To what degree would implementation of or improvements to these policies, initiatives or 
strategies alter your view of the prospects for the low-carbon or resource-efficient activities 
your business in city over the next five years? 

 
Semi-Structured Interview Questions – Policy Makers and Other Experts 
 
1. How would you describe current landscape for businesses establishing or adopting Low-Carbon 

or Resource-Efficient Food Production activities in city? 
2. How would you describe current landscape for businesses establishing or adopting Low-Carbon 

or Resource-Efficient Food Supply activities in city? 
3. How would you describe current landscape for businesses establishing or adopting Food Waste 

Reduction & Re-use activities in city? 
4. How would you describe current landscape for businesses establishing or adopting Food Waste 

Recycling activities in city? 
5. How would you describe current landscape for businesses establishing or adopting alternative 

food waste disposal activities in city? 
6. In your view, which policies, initiatives or strategies introduced or maintained by city-level 

authorities in city have been most important in helping to establish or grow the low-carbon or 
resource-efficient business activities in city? 

7. In your view, which policies, initiatives or strategies introduced or maintained by city-level 
authorities in city have been least effective in establishing or growing the low-carbon or 
resource-efficient business activities in city? 

8. In your view, how important have policies, initiatives or strategies introduced or maintained by 
city-level authorities in city have been least effective in establishing or growing the low-carbon 
or resource-efficient business activities in city? 

9. In your view, to what degree are city-level authorities in city able to provide a suitable policy 
landscape to encourage the establishment or adoption of low-carbon or resource-efficient 
business activities in city? 

10. In your view, which is the outlook for low-carbon and resource-efficient food activities in city? 
 


