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Abstract
This report builds upon deliverables D3.1 the expandable repository of short food supply
chain good practices, as well as upon D3.3 the analysis of these case studies in terms of
trends, patterns, problems and bottlenecks. It draws upon site visits made in the context of
SKIN project meetings in Foggia, Galway, Paris, Vienna and Mechelen. These meetings
provided many opportunities to talk directly with short food supply chain stakeholders and
come to a deeper understand of the challenges they faced in order to achieve higher levels of
growth and prosperity.
It is a complement to the coaching guidelines D5.1, provided as a resource for use by the
innovation coaches trained in WP5 in the context of their work with regional nodes, D5.3. It
is also a support for the animation of activities undertaken with the communities created in
WP4 such as T4.2, the organisation of Innovation Challenge Workshops.
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1. Executive Summary
A lot is happening in the retail industry. Big brands are in decline. Industry observers insist
that power increasingly lies in the hands of consumers, and retailers are adamant that
consumers increasingly want to know where their food comes from, who produces it and
how. In principle all of this is good news for SFSCs, local food systems and local PPVs
(producer-processor-vendors). Nevertheless, changes happening elsewhere to society,
consumers in general and retailers in particular, suggest a more complex reality.
Future success and growth for SFSCs in Europe is not something to take for granted. In
looking for good practice cases, of course we saw many interesting initiatives likely to
improve the business performance of existing business, but we also saw many factors which
have led to a major transformation of the retail-consumer complex, which is currently being
played out in the US and Asia, as well as a Europe, referred to by US analysts as “the retail
apocalypse”. This can be read as a warning to SFSCs in Europe. It also provides an
opportunity to observe how retailers are responding to the apocalypse, also referred to as an
“adapt or die” moment for major players in the industry. A large part of this report is a
search for inspiration for new practices to adopt based on the reaction of retail to the very
significant changes happening in their industry for the last 5 years and the new relationship
with consumers that is merging as a result.

Short Food Supply Chains

Local Food Systems
These words of caution are mainly aimed at the traditional SFSC actor, usually located in
rural areas not far from a major town or city, that aims to grow its revenues by also
operating as a processor and a retailer. It is not an exaggeration to say that these have been
the pioneers of sustainable farming methods. It is not unreasonable to say that these are the
businesses that launched the organic food movement and were often among the first to
adopt holistic and sustainable production methods, many of which have since been copied
by large producers. Their shops often sold food at a premium on the basis that it was better
being more natural and good for the environment. Consumers also appreciated knowing
where goods came from, being able to visit the farm and get closer to nature and its cycle of
seasons. Since those days however, big retailers have all started to sell organic produce.
Many of these source their product from local producers, and many have adopted policies
that favour producers that employ good production methods, grass fed beef and free-range
eggs and pesticide free fruit and vegetables.
This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N° 728055
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From this point of view the big retailers have copied many of the successful practices of the
small PPVs and arguably can provide food of a similar quality. Some of the farms visited so
far in the SKIN project have admitted as much and observe that the old marketing
arguments that they still use, though still valid, no longer make them special. Add to this, a
general backlash against beef and dairy, ever growing concerns about the environment and
sources of pollution and waste, as well as changes to society in terms of new habits of
consumption and the way people spend their limited time, it is possible to conclude that the
SFSC actors of local food systems in Europe today must not only anticipate and respond to
the threats that have led to the retail apocalypse, they must also get to know their consumer
once again, reinvent the language they use in marketing, the experience they provide
consumers and the reasons they give in order to appeal to the values of a new generation.
If what is happening more widely in retail is any indication, and if they don’t act
appropriately, many existing SFSC suppliers will simply fade into irrelevance and cease to
function at a level that guarantees a good living for those behind the business.

Hyper-Local Food Systems
The traditional SFSC, usually located in rural areas not far from the city, usually involved in
production, processing and vending, is part of a larger phenomenon that deserves our
attention. The bigger picture includes traditional urban farming activities for the production
of fresh fruit and vegetables, that have been intensified thanks to technology. It also
includes new initiatives based on bioreactors (breweries) producing meat and leather
substitutes, fungi or various kinds, insects for feed, food and food additives, and can be
considered part of the circular bio-economy.
Urban farming activities have gone through rapid growth in the last decade and employ a
range of technologies to grow fresh food. These technologies include aquaponics,
hydroponics, aeroponics and dryponics. The production systems use everything from
communal plots to traditional green houses, from multi-storey vertical farms and so called
“pink houses” to bag-in-basement systems and freight contains. The entrepreneurs behind
many of these new enterprises talk of an “urban farming revolution” and many have enjoyed
the backing of food and agriculture-oriented venture capital funds. These have very strong
arguments in terms of quality and convenience. Many of these are community based. The
best of these provide fresh food locally all year round. They don’t use pesticides, they don’t
waste fertilizer through leaching, and they make very efficient use of both land and water. In
some cases, they refer to “soil-free production” in a reference to the threats posed to the
global food systems by soil erosion and lack of access to agricultural lands.
Some of these systems take the form of in-store gardens, where vegetables and fruit are
delivered in the store allowing the consumer to pick them as they shop. It is in this context
that the terminology “hyper-local” food system has emerged. Some of the most recent
This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N° 728055
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technologies, such as dryponics, are intended for the plant to stay alive right up to the point
of consumption. Part of the argument for these is the elimination of food waste, a growing
concern for both the public and public administration.
A relatively recent development is growth in the use of bio-reactors. This is often referred to
as cellular agriculture because it is based on the production of vast quantities of food and
other outputs using unicellular organisms such as bacteria, yeast, fungi and algae. There is
growing interest in substitutes for meat and fish. An increasing variety of approaches exist
including vegetarian substitutes, substitutes based on fungi or on the culture of stem cells
from animals. Billions of dollars have been invested in ventures dedicated to the production
of animal-free beef, foie-gras, duck, chicken and turkey, even mouse meat and various
“finless” fish varieties. It is early days yet, but progress is very rapid. In Japanese citizen
science initiatives exist to teach children about clean-meat culture and Japanese Buddhists
have already agreed that it is OK for them to eat meat produced in this way.
Finally, there is the culture of insect protein not only as a meat substitute but also as a
source of high quality food additives and nutrients such as omega 3 fatty acids. This has had
a surprising success in Finland and the EC is working on legislation to enable insect-based
entrepreneurs working not only in food, but also in feed and other valuable insect-based
products. Insects are also good for breaking down waste, not only organic waste but also
certain plastics. They are likely to play an important role in the circular bio-economy.
From a supply chain point of view, one of the most interesting aspects of these new and
expanding industries is the source of inputs. If large quantities of fruit and vegetables,
insects or unicellular organisms are to be cultivated in the city, whether in vertical farms,
basements or next generation breweries, the question arises of where the “feed” or inputs for
these industries will come from. Much of it will one day come from the urban organic waste
streams, but we are far from that stage yet. Some of its will come from the countryside. Will
this create a new set of opportunities for rural SFSCs? Instead of providing “good food”,
maybe some of them they will become providers of good feed for the animal-free or clean
meat substitutes, grown in the city?
Systems such as these have an important role to play in food security. They have an
important role to play in the management of climate change. They have the potential for
creating new jobs in the city and could play an important role in urban renewal. This kind of
agriculture lies on the border between rural and urban development. It should be part of any
agenda for development of the circular bio-economy.

Ultra-Local Food Systems
Many people garden as a hobby. In many cases this activity provides them with quantities of
food they grow themselves, to eat at home, share with neighbours or sell in small markets.
Cities and towns often encourage this, at times as a measure for food security but also as a
This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N° 728055
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way to enrich community living by encouraging contact among neighbours. But what
happens for those who have no garden front or back, or no obvious access to land? What
can one do while living in an apartment for example? The default option has been the
allotment, communal garden or more recently the roof garden.
Recently other options have become available. Low tech-solutions include IKEAs flat-pack
gardens. More high-tech approaches exist too. One of the pioneering initiatives has been the
R+DIY movement from New York. This open-source citizen science initiative led to the
development of DIY hydroponic systems for use in small apartments as well as the
development of news varieties that grew well in the low light conditions of a small
apartment. Among the achievements of this movement is the creation of variety of
strawberry that could produce fruit for 9 months of the year in a New York apartment.
Although this movement petered out for various reasons, similar ones have since popped up
to take its place. The most notable of these is arguably the MIT food computer, a central
feature of its open agriculture programme. The general idea is to create a small garden that
can sit in a living room, kitchen or restaurant, small shop or institution, that contains an
automated lighting and irrigation system, able to implement growing algorithms adapted to
the variety of plant being grown. They are linked via the cloud to a community of scientists
and citizen scientists that share information about varieties and their performance and
which collectively tries to optimise plant nutrition, lighting and irrigation to obtain
efficiently obtain different tastes and other plant characteristics. The point is that the plant
remains fresh until the point of consumption and can be eaten when ready.
Several ventures have received backing from private equity investors. One such venture is
“click and grow.” This phenomenon represents a qualitative improvement on growing
potatoes or keeping chickens in the back-garden in that it is driven by technology and
knowledge intensive communities leveraging the power of automation and AI, the cloud
and modern low-cost techniques of genetic engineering. It allows people with no garden to
become gardeners and for families and small businesses to being nature indoors where it is
accessible and observable and able to deliver fresh food, daily with the ultimate in
convenience and low environmental impact.
Silicon Valley entrepreneurs involved say that “food is the next internet.” Systems such as
these can be thought of as bringing the farm, into the kitchen. Arguably they do for fruit and
vegetables what Nespresso did for coffee. Other entrepreneurs are thinking of doing the
same for bio-reactors.
In any case these systems require supply chains that provide material inputs for plant
nutrition such as smart-soil, as well as seeds or seedlings prepared in an appropriate way,
they require software to implement the algorithms and AI to improve them. Someone has to
build the robots or food computers themselves. Someone else will be needed to dispose of or
recycle the raw materials when used. This is obviously a part of the circular bio-economy.
Theremust be a role for traditional farmers in this. Further research may be needed to define
where they will fit in.

This project has received funding from the European Union’s Horizon 2020
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Barriers to Growth for Producer-Processor-Vendors
Producers are already quite good at production. Nevertheless, they will benefit from new
labour-saving technologies that allow them to do more with a limited number of personnel.
The kind of technologies that will help in this regard include IoFT (Internet of Farm
Things), automation and robotics, AI applications and new breeding services based on ultralow cost genetic engineering techniques. These issues are addressed in the past section of
the report. The subject is vast and quickly changing. It will be addressed in further detail in
one a dedicated SKIN Innovation Challenge Workshops.
Most of the barriers to growth observed so far in SKIN fall into the following highly
interconnected categories.




Distribution and delivery,
Marketing and sales,
Product and service innovation.

Addressing weaknesses under these headings will involve






Providing greater convenience for consumers
Working better and more effectively with existing retailers and distribution networks
Working with new and emerging actors in distribution and delivery
Provide richer more engaging customer experiences
Providing better product in terms of taste, nutrition and lifestyle support.

The Problem with Small Producers
Victor Davis Hanson is a military historian and advisor to many White House
administrations. He is also a fifth-generation farmer and commentator on social trends
related to farm life and agricultural production.
In 2000 he published a book entitled “The Land Was Everything: Letters from an American
Farmer” in which he describes life on a family farm in the US. For those who don’t have the
time to read his book, he discusses this in an online lecture providing useful insights into
the challenge of their survival that may also be applicable to the case of family farms and
SFSCs and PPVs in Europe.
He has gone so far as to interview people who shop at “big faceless” stores like Walmart
asking them why they don’t shop at family farms at support smaller businesses, people
“more like you.” The response is surprising in that people do not see large stores like
Walmart as faceless or impersonal. On the contrary shoppers seem to like the fact that
whether they are rich or poor, they are greeted at the store and treated with respect. If they
need help finding something the help is there and the produce is available at a very good
price. Others explain that they don’t like the “authenticity” that comes with having to listen
to a farmer explain for the umpteenth time about the history of the farm or stairway “that

This project has received funding from the European Union’s Horizon 2020
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his grandfather built.” From their perspective they don’t want to pay a premium for driving
out of town, listening to a boring story and paying a higher rate for product.
His remarks are pertinent for this project because they allow us to question our assumptions
about the value of the “experience” of the person who buys from a SFSC producer. Hanson
observes that (in the US at least) the majority of people who buy direct from farmers tend to
be wealthier and better educated and are in effect exercising a desire for what they see as a
more personalised and more authentic service. But this is a very narrow demographic and
the perception of those who do not buy direct from producers should be better understood.
Only then can we identify pathways for the growth of SFSC producers and PPVs.
He notes that 80% of food consumed in the US is bought in supermarkets, that
supermarkets are very much aware of consumer interest in organic produce and therefore
offer it on their shelves, albeit often at a premium with respect to non-organically labelled
food.
Fast Company reports on the efforts of Mc Donald’s to “go green,” in particular on its efforts
to address consumer concerns about the large amount of packaging that accompanies a Mc
Donald’s meal. It has therefore announced that by 2025 all its packaging will come from
renewable or recycled sources or sources certified by environmental organizations. So far
only about 10% of its 36,000 sites have a recycling option. Its efforts to go green are not
limited to packaging; It has also made efforts to encourage sustainable beef production.
It is useful to explore how local SFSC producers. The challenge from a corporate point of
view, is the fragmentation of the sector and the challenge of aggregating contributions from
a large number of small producers, which results in its dealing with intermediaries that can
guarantee the supply of a large amount of product with certain quality with a high level of
reliability. Producers cannot sell to companies like Mc Donald because they need to sell all
parts of the carcass not those parts that are required by an end -user such as McDonalds.
It would appear that whereas McDonalds might be recruited to the cause of supporting
SFSCs, it is hard for them to really act on this without the support of the processors that
supply them.
These observation hints at the existence of forces which continuously undermine the
competitive advantage that local producers might try to exploit. Once consumer interest is
confirmed, a trend is quickly exploited by large players, and the initial advantage afforded
small producers is eroded. This has been the case for organic vegetables. Farms that we
visited in the context of the SKIN produce observe that it is the also the case for free range
eggs. It may be an emerging factor for organic beef and meat in general.

This project has received funding from the European Union’s Horizon 2020
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Regulatory Issues
In the SKIN project we have heard first hand from producers how regulation and legislation
create barriers to growth. An apple grower in Belgium that we interviewed in one of our
innovation challenge workshops (WP4) claims that regulations takes up a lot of time and
create costs, that they limit its ability to innovate, that it restricts the range of products it
can offer and the ways in which it can add value, as well as the options available for
distribution and retail.
There is no doubt that a certain amount of regulation is necessary in order to protect the
consumer. In the case of very new ideas such as foods based on insect protein or the use of
insects in animal feed, it is normal that authorities exercise caution in the early days of
development of these new product concepts. Victor Davis Hanson mentioned above makes
many interesting observations about the role of regulation and the role of vested interests
such as bigger processors and retailers in restricting the entry of competitors into their
“territory.” He sees it as an almost inevitable force that constrains what farmers can do to
climb up the value chain and capture a greater share of the value inherent in the food they
produce. But it can go too far.
Richard Florida has been writing in City Lab about how regulation often blocks the creation
of new business based on mobile food -trucks. He has recently benchmarked cities in the US
on the basis of how food-truck friendly they are. He ranks cities on the basis of the number
of administrative procedures required, the number of trips involved, and the costs incurred
when obtaining permits and licenses to operate a food truck. The results are instructive for
anyone who believes that the US is some form of business Utopia. The number of
administrative procedures ranges from 10 to 32 in the case of San Francisco and Boston. The
number of trips to licensing agencies ranges from 8 to 23 in the case of Washington. The
cost of obtaining permits ranges from $811 to over $17,000 also in the case of Boston. The
analysis also looks into issues like number of legal restrictions on operating a food truck, as
many as 22, as well as the procedures, trips and fees involved in operating the truck once the
initial permits have been obtained. The worst place for operating a food truck turns out to
be Boston with 21 procedures, involving 32 trips to agencies and fees of almost $38,000.
Later on, in this report we discuss the use of insects for use in the processing of organic
waste, as a form of animal feed, as a substitute for meat, a food additive and as a raw
ingredient for a new range of highly nutritious snack foods.
For the time being producers of insects and their derivatives for human consumption face a
number of regulatory hurdles if they want to sell across the EU. Currently these products are
classed as novel foods and are subject to novel food regulation, in particular to the 'Novel
Foods Regulation' (). These texts make no reference to insects and so any insect derived
products must go through the complex and ambiguous procedure for authorization as laid
down in the existing text.
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research and innovation programme under grant agreement N° 728055

SKIN D3.4: Foresight scenarios on unlocking the bottlenecks (M18) as an input to community animation

14

Food Navigator explains that many of insect-based products already being consumed in
countries like Finland are bizarrely being sold as “kitchen ornaments”! One of the websites
selling insects in Finland has ingeniously claims that these products (protein bars) cannot be
legally eaten in Finland, and are only intended to be viewed, even if they contain delicious
ingredients.”
This is one among many reasons why there is interest in the new legislation on novel food
products that is expected in 2018. The European Commission has asked the EFSA to provide
an opinion on food safety issues with respect to the consumption of insects and derivatives.
The EFSA in 2015. In 2018 the EC is expected to publish a new regulation that will take
account of the EFSA view and the views of various other stakeholder groups to clarify and
simplify the situation with respect to an EU wide pre-market approval process for insect
protein in the human food chain.

New Consumer Habits
Consumers readily adopt environmental causes and follow the latest diet fad. They find a
sense of belonging and an opportunity for individual expression in the things they
consume.Consumers have more information than ever before and get most of it from social
media. The information they receive may or may not be true. Information wars are already
being waged that are having an impact on traditional food sectors such as beef and dairy.
Consumers have less “free” time, are less likely to own a car or even have a driving
license.They have less money to spend, but in some cases are willing to spend more on food,
dining out or eating in.They have adopted hybrid or blended online-offline buying habits.
They shop online, use social media to explore prices, nutrition and recipes. They pay online
and collect offline or have goods delivered to places of convenience which could be their
homes, their place of work, a school or gym or a nearby pick-up point. They are quickly
adopting new buying habits and getting used to new ways of shopping.
Challenges Faced by Local Food Systems
The factors listed above tend to accentuate barriers to growth for small rural PPVs. From the
case studies analysed and from the businesses we visited in the course of the SKIN project so
far, we have learned that many producers face problems related to some or even all the
challenges listed below:








Their farms are not easy to reach, and signage is not effective
The on-farms shops are open for a very short time each week
What they offer is a limited range of minimally processed products
The range may vary as the seasons change
Legislation constrains what they can process and sell
They make very limited use of modern ICT
They have a limited understanding of their customers
This project has received funding from the European Union’s Horizon 2020
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They are unaware of the habits and needs of their non-customers

In addition to these barriers to growth, the time and context also provides a challenge to





Traditional farming is no longer the unqualified “good” that it seemed to be in the past
Many of the valid selling points of the SFSC are being copied by larger retailers
Other selling points such as ‘being good for the environment’ may not stand up to scrutiny
Alternative approaches may be offering more of what consumer want, but at a better price,
with greater convenience and with superior benefit for the environment

In a yet2 newsletter on the March 21 to 23 2018 R&D Innovation Summit in Chicago, food
technology journalistHat Sawaengrsi reported that 44% of Americans are actively trying to
decrease their consumption of meat and 57% of consumers are trying to increase their
consumption of plant-based proteins.
This is good news for SFSCs involved in production of fruit and vegetables. It is also a
warning for SFSCs involved in the production of traditional meats such as beef and chicken.
Researchers at the summit emphasized that increased consumption of plant protein would
not happen while sacrificing taste, flavour or experience that meat eaters are used to. One of
the factors behind the popularity of new and emerging food technologies such as those of
Memphis Meats and Impossible Foods is the effort being put into reproducing the taste and
texture of the products they are intended to replace.
Farming is no longer the unqualified public good that it was in the past. It is a polluter of
water ways and an important emitter of green-house gases. It is threatened by possible
future scarcity due to climate change, and by less easy access to soil and water and land for
agricultural production. Production of beef in particular presents a problem from an ecofootprint point of view.
Scenarios or Schemas for Future Growth
The main lessons from observation of the response of big retailers to the retail apocalypse
are:





Adoption of electronic commerce practices
Providing blended online-offline consumer experiences
Providing a range of pick-up and delivery options
Ultimately meeting the customer where it is (in the store, at work, at home … even in the car)

The report contains many examples of current and emerging practice from all over the
world. The adoption of e-commerce practices by farms is very low. The initiative does not
always have to come from them, they may need to tap into the infrastructure or a logistics
or other retail service provider. The greatest opportunity may come from the so-called
sharing economy or collaborative economy, based on services such as (but not limited to)
Uber-eats, Deliveroo and Amazon go.
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Improve the Retail Experience
On-farm stores and farmers’ markets essentially pioneered the provision of fresh food to
urban consumers and raised consumer awareness of the superior consumer experience
associated with farm fresh produce. Consumers want this more than ever, but they also want
the convenience of local shops and the flexibility to decide what to eat on a daily basis. The
experience of eating at a farm, or, buying in an on-farm shop or farmers’ market may not have
significantly increase traffic to these points of sale. On the other hand, now demand fresher
food from local convenience stores.
The challenge for the PPV is to meet the consumer closer to home and offer what traditional
shops and new delivery services offer in terms of convenience.
Many of the PPV on-farm shops we have visited are not easily accessible, is open for a
limited period of time and carries a limited range of items. Their operations are constrained
by legislation. They could benefit from some or all of the following, listed in order of
technological complexity.
 Better signage and use of smart packaging and QR codes…
 Virtual “open signs” …
 Use of alerts and proximity marketing …
 Provision of Wi-Fi hotspots (rural broadband) …
 Better online visibility using SEO and published GPS coordinates …
 Unmanned shops always open 24/7…
 Unaccompanied guided tours real using AR and virtual using VR …
 Low-tech payment system based on trust…
 Use of web-cams for surveillance or customer interaction …
 Cashier-less payment system based on grab-and-go or smile-and-pay…
 Use of smart-lockers …
 Use of appropriate inventory management and CRM systems
Adopt a Multichannel Sales and Distribution Strategies
In order to implement a Multi-Channel sales and Distribution Strategy, they might consider
the following:
 Shared shop or rented space used by retail consortium
 On-farm shop as retail outlet …
 Online ordering using click-and-collect…
 Consumer choice for time and place for collection …
 Choice of collection points ‘other shops,’ farmers markets etc.
 Use of automated vending machines…
 Use of IoT to warn of low inventory and request restocking …
 Use of kiosks manned, unmanned and hybrid …
 Use of pop-up shops or temporary roadside stalls …
This project has received funding from the European Union’s Horizon 2020
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Use of mobile delivery vans / mobile stores …
Autonomous delivery vans / mobile stores …
Use of drones … unmanned and autonomous, airborne or other …
D2C delivery to place of work, schools, gyms, home …
D2C delivery partnerships with other delivery operators such as dairies with milkruns…
D2C delivery partnership with grocery and restaurant delivery service providers…
Use of appropriate inventory management and CRM systems

Systematically Develop the Relationship with the Consumer
Researchers at the summit spoke of Nutrition 1.0 a 1980s phenomenon with a focus on
weight loss and low carbohydrates diets, as well as Nutrition 2.0 a noughties (year 2000+)
phenomenon with a focus on “feel good foods that are local, natural and organic.” They
describe the current situation as Nutrition 3.0, characterised by “functional foods that
deliver protein and anti-oxidants … which may include so called superfoods among their
ingredients.”
In view of this remark and other observations we have made concerning the “value
proposition” of SFSCs, in particular the observation that most large retailers now offer a
product that is close to if not a good as those that distinguished SFSCs in the past, will the
lustre last, and if not, what will allow PPVs to reach more consumers with direct sales?
In order to develop a new and deeper relationship with customers, they should examine
how to:
 Meeting customers where they are (at home, at work … during the week, at the
weekend…)
 Seasonal event driven communication based on lambing, calving, flowering, small
concerts …
 Go beyond nostalgia, tradition, green ...
 Communicate based on values that resonate (emissions, waste, water quality …)
 Encourage regular deliveries and scheduled visits …
 Accept orders in advance …
 Meet needs in terms of taste and seasonal needs …
 Meet needs in terms of personal health requirements …
 Experiment with portion size (adult, child …)
 Experiment with food formats (oven, grill, stir-fry, BBQ, marinade …)
 Experiment with meal kits, recipes and cooking classes …
 Experiment with ready meals, meal delivery and restaurants …
 Experiment with meeting the needs of an ageing society …
 Experiment with other social roles helping food banks and poverty reduction …
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Create Economies of Scale and Efficiencies Based on Collaboration
A lot can be learned from the examples of the collaborative, which show how to change the
cost-structure of a business by sharing efforts, using informal labour and bartering time for
goods or services. It is worth exploring the following:
 Revising attitudes towards established retailers and big-box stores, they could be
partners on socially responsible issues. It may be possible to partner in one domain
and compete in another. They may be willing to lease their e-commerce
infrastructure.
 Exploring technology enabled collaboration and sharing models for …
o Food processing (shared plant and equipment …)
o Transport and logistics
o Restaurants and food service
o Retail based on concepts such as Retail as a Service
o IT Infrastructure based on systems such as Shopify and Big Commerce
 Re-examine the use of certification initiatives … extending the “service” to provision
of high online visibility, map base search and benchmarking of relevant KPIs …
 Citizen-science models using open-source kits, open-source ecology, R+DIY for
creating new varieties, growth recipe sharing, maker, bio-hacker, DIWO, GIY and
GIWO movements… making use of latest technologies such as CRISPR and FoodPairing data-bases …
 Application of collaborative robotics and conversational AI based on shared or
community Cobots, CRISPR Watson like
Tap into the Circular Bio-Economy
Agriculture is no longer a rural phenomenon. Food is mainly consumed in the city. Food
waste is mainly produced in the city. Many opportunities for employment and new
businesses creation as well as for food security and food waste management will arise under
initiatives for smart urban development, urban renewal or development of the circularBioeconomy.
An Israeli clean-meat start-up called Supermeat has recently raised $4M to fund
development of its cultured chicken meat. They are backed by private equity and by the
meat industry establishment, including PHW, one of Europe’s largest poultry producers and
Soglewek an Israeli producer of salami and sausages that intends to launch a completely
plant based range of new products, 20% of whose profits will be donated to Supermeat.
Supermeat not only claims that their product avoids cruelty to animals, but that it has a
much smaller eco-footprint that traditional production methods, using 99% less land, as
much as 90% less water and producing 99% fewer green-house gas emissions.
In 2016 Supermeat of Israel launched an Indiegogo campaign to raise $100K. By 2017 they
had raised over $200K and relaunched to raise a further $300K. Following this they raised
over $3M from various private equity actors dedicated to sustainable food production and
This project has received funding from the European Union’s Horizon 2020
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more recently formed a strategic partnerships with PHW, one of Europe’s largest poultry
producers. Food Navigator now puts their PE funding at $4M. It is ironic to note that in 2015
Soglowek had its poultry production system shut down due to violations of animal welfare.
Since then it has made a serious commitment to plant-based proteins and meat substitutes.
According to a May 2018 newsletter of CB Insights, Tyson Foods' venture capital arm has
recently led a $2.2M investment into Future Meat Technologies, an Israeli clean-meat startup, that claims to be able to grow meat for $800 per kilogram today and that it is on-track to
reach affordability for mainstream consumers by 2020.
We should therefore look into the new dynamic that these initiatives create and explore
how farmers and food producers will fit in, how this provides an opportunity for growth or
for entry into a new ‘adjacent’ businesses:
 New fruit and vegetable, honey and mushroom production systems based on
o Roof gardens, communal spaces, allotments and personal spaces …
o Vertical farms, pink houses and container farms
o Food computers for domestic, institution and small business use
o Aquaponics, hydroponic and dryponic systems
o Mixed vegetable and fish production…
 Alternative animal protein production based on
o Cellular agriculture for production of clean meat, chicken, fish …
o Insect protein as food, feed and additives
o Milk substitutes
 Adjacent businesses based on animal-free leather, wool and silk …
This will require networking and dialogue with actors from businesses related or adjacent
to:
 Construction of systems and provision of equipment …
 IT, AI and automation …
 Feed and compost, mart-soils, growth media and other inputs …
 Food recovery concepts
 Recycling of organic waste
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2. Food Security as a Value Proposition
The EU guarantees food security for over 500 million human beings, yet it currently
consumes twice that which its land and seas can produce, using 48% of its land mass. The
Global Footprint Network estimates that Europe’s ecological footprint has increased by 33%.
The challenge is not just producing more with less, it is also about preserving the quality of
water, soils and eco-systems, not only on land but in the rivers, lakes and seas.
Food security used to be the concern of governments and businesses by virtue of the
legislation and norms they impose. But it is increasingly a concern for consumers. Many of
the new agricultural ventures, especially in the domain of meat substitutes, alternative
sources of animal protein, vertical or urban farming of fruit and vegetable, appeal to the
consumer not only on the basis of tasty fresh local food, but also on the basis of animal
welfare and low eco-footprint, and the idea that consumers can choose to consumer
responsibly in ways intended to avoid future food crises.
Food security and sustainability is no longer just about good nutrition and production based
on eco-friendly techniques, it is also about waste. Waste is no longer about packaging it is
also about food waste, avoiding over-production which can be equated with over use of
scarce natural resources.
The Looming Food Crisis
Based on projections carried out by the UN and the FAO global demand for food is expected
to more than double by 2050 equivalent to a 70% gap between the crop calories required to
feed the world in 2050 and that which we could produce in 2006. Feeding the world in 2050
will put scarce resources of suitable land, fresh water, and nitrogen fertiliser under even
more pressure than that which they face today. The has carried out on what is considered a
looming food crisis. One study in particular examines how the type, combination, and
quantity of foods consumed, could contribute a sustainable food future. The study points
out that there is a general tendency to over consume. The overconsumption of animal-based
protein is especially bad for the environment, the worst being consumption of beef, which is
set to rise due to the growing global middle class.
The Food Sustainability Index
The UN seeks an end to poverty and hunger, improvements in health and protection for the
environment. It has formulated a set of 17 Sustainable Development Goals in order to
achieve this. The sustainability of the global food system is essential to reaching all of these
goals and so a separate Food Sustainability Index has been created by the Economist
Intelligence Unit with a view to measuring progress in this domain, its three pillars being:


Nutrition
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Sustainable Agricultural Production and
Food Loss and Food Waste.

The 2017 FSI Report identifies France as the world leader in food sustainability. It also notes
It notes a moderate negative correlation between food sustainability and urbanisation. The
case study in this regard being France, which ranks 26th in the world in terms of
urbanisation and first in terms of food sustainability. The EIU concludes that “rapidly
urbanising countries tend to find it harder to ensure food sustainability.” Given the
importance of urbanisation as an irreversible global trend, this suggests that cities or at least
countries with high rates of urbanization (urban population growth) need to act to preserve
if not enhance their level of food sustainability. Both urban agriculture and food waste
programs appear to directly support this theme.
According to this report France comes first on the food waste sub-index, mainly thanks to
its policy response to waste at both distributor and consumer parts of the food chain. It
points out that new legislation passed in 2016 prohibits supermarkets from throwing away
food approaching its sell-by-date, requiring them to donate this to charity or to food banks.
Separate measures reduce food wastage in schools and encourage companies to publish data
on food waste in their sustainability reporting.
In the area of sustainable agricultural practice, the global leader is Italy. The report singles it
out as performing very well in areas such as water usage, and in climate change mitigation.
It has been proactive in adopting new practices such as crop diversification, changing
livestock diets and adopting new agronomic practices. Italy is the top consumer of sea food
in Europe and the report praises it for practices in the area of sustainable seafood and
fisheries.
This suggest an opportunity for SFSC to gain visibility by reporting on these issues,
educating the public as to what it is doing and signalling its coherence with modern
consumer ethics, value systems and concerns about sustainability, food and the
environment.
The Problem with Beef
The world needs more protein to satisfy the demand of growing population set to increase
to about 10 billion in 2050, a population that is also growing in prosperity. The growth in
prosperity will increase per-capita consumption of meat, further driving demand for
protein-rich diets in many countries and continents such as India, Asia in general and
Africa. Taken together these two forces create a need to almost double food production by
then.
Many experts contend that modern agriculture cannot sustainably expand to meet this
demand. They point out that 19M sq. miles of land has already been cleared for crops and
livestock. This is equivalent to an area the size of South America and Africa combined.
Modern agriculture is also one of the largest polluters, emitting more greenhouse gases than
our cars, trucks, planes and trains combined.
This project has received funding from the European Union’s Horizon 2020
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KIVERDI is only one of an increasing number of companies that refer to the looming protein
crisis in their marketing material. Essentially all companies working on clean meat or meat
substitutes do as well.
In its recent report on 2018 game changers, CB Insights quotes theWorld Resources Institute
in making its case for venture backed start-ups in a category called “synthetic animal
products.” In summary they point out that:


Global demand for beef is likely to increase 95% compared to current levels by 2050,



Grazing and pastureland already uses 25% of the earth’s available land area (Antarctic
is excluded from this estimate)
Raising cattle for beef consumes 33% of all water used in agricultural production
If cattle were a nation, it would be the third largest emitter of GHG.




Although these are presented as reasons for not eating beef, they are also reasons for not
eating dairy and for not wearing leather. To the extent that there is a need for meat
substitutes, there is a need for dairy, leather and wool substitutes as well. All of these
opportunities are being addressed by a generation of entrepreneurs of the emerging bioeconomy.
In December 2017, Futurism magazine reports on those who would tax beef production and
consumption. The article refers to a of the US based organization, which will be available to
the general public from January 2018, on what is referred to as the |Livestock Levy in the US.
This report points out that eating beef is bad for your health (due to its impact on cholesterol
and cancer of the colon), and bad for the environment (due to the GHG emissions released,
land area used and water consumer per unit of protein produced). It compares eating meat to
smoking tobacco and suggests that a levy on meat eating would discourage the eating of meat
in favor of other sources of protein and provide benefits both for public health and in terms
of the management of climate change. In the view of those who authored the report a meat
tax seems inevitable. The headline on the website states that it is becoming “increasingly
probable” that the implementation of the Paris Agreement will lead some governments to
tax meat in the same way many now tax sugar, carbon and tobacco.”
If this comes to pass it could have a positive impact on other sources of protein, for example
meat substitutes based on plant protein, algae or insects, as well as pastured based meat
substitutes based on cell culture, most of which seem to provide better scope for production
on the basis of short food supply chains.
Apart from health-related issues, one of the most important arguments against beef is the amount of
demand and water required for its production. For this reason, increased beef production can
therefore be expected to increase the clearance of land, or the availability of land for other uses.
Beef cattle are also prodigious producers of green-house gases in particular methane and carbon
dioxide. It therefore has a negative impact on all other climate related food security factors.
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Less Land for Food Production
As populations grow, and people become more prosperous, building bigger houses, owning
cars, travelling longer distances for work and pleasure, using airports, using gyms,
frequenting restaurants and places of leisure, eventually moving to urban centers, land is
used up to provide infrastructure for living to the detriment of land that can be used for
food production.
That’s Farming magazine recently asked if we are “losing our best farm land to urban
sprawl?” At the same time the open access journal land had published a study1 on the
conflict between land needed for urban growth and that needed for food production in
China. Inspection of available World Bank Data paint a sobering picture of where we are
today across the regions of Europe. In the numbers provided below, it is worth noting that
“agricultural land” is a category distinct from “arable land” or land used for “forestry.”
Over the period 1961 to 2015 the availability of agricultural land in each country of Europe,
for which those data are available, and for those countries which were member states in
1961, there has been a significant decline. Stand out figures include a decline of over 58,000
square kilometres for France, over 59,000 square kilometres for Poland and over 69,000
square kilometres for Spain. In terms of the land available or agricultural production as a
share of all available land, the numbers have gone down. In this case stand out figures
include a decline of 26% for Italy, 19% for Poland and Austria and almost 18% for Ireland.
Bearing in mind that the populations have changed over time due to the combined effects of
childbirth, better healthcare, better diets and emigration, it is interesting to calculate what
has happened in each country in terms of available land per unit of population. The amount
of agricultural land available per head of population varies from 0.06 to 2.00 hectares per
head of population in 1961 for Malta and Ireland respectively in 1961 to 0.02 to 0.95 hectares
per head in 2015 also for the case of Ireland and Malta. In percentage terms the standout
figures are a decrease of 41% in the case of France, 48% for Italy and 53% for Ireland.
To explain these figures in detail it is necessary to look at details of what has happened in
the case of arable farming and forestry. The fact remains that the lion’s share of this missing
land is due to urbanisation. It underlines the fact that land and the soils its contains are a
scarce and dwindling resource and that our future food security will rely not just on more
intensive farming systems, but the utilization of urban spaces on the basis of urban
agricultural practices and new entrepreneurial ventures of the circular bio-economy.
Urbanisation is not the only force limiting the availability of and for agriculture. The Sahara
Desert is the world’s largest contiguous desert. It approximately the size of the whole of the
US. It makes up a significant share of the continent of Africa, demographically one of the
youngest regions on earth, with a rapidly expanding population and increasing demand for
food sufficiency. It is interesting to note that since 1920 the area covered by the Sahara
1

Land 2014, 3, 34-51; doi:10.3390/land3010034
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Desert has increased since 1920. Research published this year in The Climate Journal, based
on international research collaboration intended to improve global climate models,
indicates that the extent of expansion over a period of 100 years, differs depending on what
exactly you try to measure. Depending on the season the surface area of the region
characterised by low desert-like rainfall has increased between 11% and 18%. To some extent
this is compensated for by increased rainfall over the great lakes. The article urges caution
remarking on the difficulty of carrying out large scale climate and water related simulations.
Nevertheless, the fact remains that only 50 of the 53 African states have obtained selfsufficiency in terms of access to water. The article serves as a reminder of the emend to
develop strategies that will ensure food security into the future. This concerns not only
Africa but any country with a degree of dependence on agricultural commodities that
originate on the African continent.
Bloomberg has recently highlighted what it refers to as food panic arising from the large
swings in yield attributable to climate change, and the impact this is having on important
food crops globally.
California is usually thought of in terms of Silicon Valley and ICT. Nevertheless, it produces
one third of the countries vegetables and two thirds of the country’s output in fruit and
nuts. All of that with only 1.2% of the countries farmland. A recent study2 highlights the risk
to US food security posed by climate change. It says that “while California farmers and
ranchers have always been affected by the natural variability of weather from year to year,
the increased rate and scale of climate change is beyond the realm of experience for the
agricultural community.” It does not go so far as to suggest what needs to be done. It limits
itself to summarising current knowledge on the impact of climate change in California on
the US food system. It provides an eloquent argument for urban agriculture as a food
security measure.
Soil as a Limited Natural Resource
UN officials point out that it takes about 1,000 years to produce 3cm of top soil. By their
estimates soil for agriculture is being degraded at a rate of 30 soccer pitches every minute,
and if not checked there will be none left for food production in 60 years’ time. They are of
the view that unless new approaches are adopted, in 2050 the global amount of land per
person for producing food will be one quarter of what was available in 1960.
The threat of soil erosion is systematically measured and monitored in the EU. The FAO also
maintains a soils portal and regularly reports on the issue. Soils are important not only for
production of food but also for carbon sequestration.
In 2015 at the COP21 event, the French government launched its 4 per 1000 initiative. This is a
global initiative managed by the CGIAR in Montpellier. Its name derives from the observation
2

“Climate Change Trends and Impacts on California Agriculture: A Detailed Review” published in Agronomy
2018, 8, 25; doi:10.3390/agronomy8030025 at http://www.mdpi.com/journal/agronomy
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thatan annual growth rate of 0.4% in the soil carbon stocks, or “4 parts per 1000” every year,
would halt the increase in the CO2 concentration in the atmosphere related to human
activities.This is an internationally recognised effort involving many governments around
the world including those of the EU. It translates into numerous national and regional
initiatives. It is supported by the French, German and Spanish governments in Europe, by
the state of California in the USA and by many other initiatives in China and Africa. One is
the Soil for Life initiative in South Africa, aims at helping people learn how to grow healthy,
organic food using simple, low-cost, environmentally-friendly methods. Between 2009 and
2016 it trained 3,930 people in low-income areas as home food gardeners. Gardeners tend to
be part of a household, typically with six members, and the programs is considered to have a
positive impact in the lives of over 17,000 people.
The improved management of soils is there a double bonus in terms of food security and
climate change mitigation. SFSC producers that practice good soil management can use this
as a claim in their marketing material. Any such as advantage this provides will be only
temporary as large producers also adopt good soil management practices.
In parallel with these initiatives, entrepreneurs are developing other approaches that help
address the resource scarcity issue and improve food security by developing systems that
confer a measure of independence with respect to traditional soils. These include initiatives
based on hydroponics, aquaponics, aeroponics and dryponics. Most urban farming
initiatives and initiatives based on “smart soil” concepts such as the MIT food computer.
It is possible to argue that future research efforts should also address the creation of smart
soils or new media and substrates suitable for the efficient implementation of models of
urban agriculture and food production models.
The Menu of the Future
Given the pressures faced by the global food system, it is inevitable that the menu of the
future will continue to evolve. Certain types of short food supply chain should benefit from
this. Arguably anything to do with fruit and vegetables, whether grown on farms close to the
city or in any of the highly efficient and ultra-eco-friendly systems that characterize modern
urban agriculture. Meat and dairy will not disappear, but they will face competition from
alternatives and our need for protein will be satisfied in increasingly diverse, interesting,
nutritious and tasty ways. Futurism recently featured an info-graphic on the menu of the
future. It contained several elements all of which have been or are being realized right now.
 Farmed fish
 Algae
 Insects
 Lab grown meat
 Fake fish (stem cell culture and algal substitutes)
 GMO foods based on improved techniques such as CRISPR/CAS9
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3D printed foods

Impact of Climate Change on World Agricultural Yields
Joel Solkoff a respected US based journalists who has covered food, development and food
scarcity related issues for many years, reports that until very recently he “still believed the
conventional wisdom that the reason people died of starvation in the world was because of
poverty and poor distribution.” He now longer believes that this is the case.
He argues that climate change has led to “crop failures of high protein wheat in the Dakotas
and Canada, hurricanes, floods and fires, suicides among rice farmers in southern India …”
and oil being “the largest raw material used in food production in the developing world” he
speculates that 2018 could turn out to the year when farmers are not able to feed the people
of the world.”
Hopefully his prediction will not come to pass. Nevertheless, he makes the point that a
major goal in food security should be avoiding the catastrophic situations that occur when
food supply fails on a massive scale. We should not only produce large amounts or secure
substantial reserves, we should diversify production as a hedge against climate related
catastrophic collapse of the food system. Local food systems have a very important role to
play in this regard. This may be one of the most important arguments in favour of local food
from a public service point of view.
We have been here before. To avoid the situation faced by citizens of Europe after the first
and second world wars, and the kind of scarcities that led to the development of the CAP in
the 1970s, we should see the development of SFSCs as an essential element of our efforts to
create food security in terms of both protein and calorific intake.
Finish researchers point out that large scale meteorological phenomena such as El Nino
have a verysignificant effect on global harvest yields. They point out that up to two thirds of
global yields depend on phenomena such as El Nino, the North Atlantic Oscillation and the
Indian Ocean Dipole. Of course, this is a call for further effort to be spent on understanding
this phenomenon. It is also a reminder of the volatility of the global food system.
It also provides an argument that we should encourage local food systems that will increase
food security. These systems include the SFSCs which are the object of our project.
However, it also includes the new SFSC that will emerge in the coming decade based on new
and emerging urban agricultural practices.
Insect Security
Most of us are aware of the catastrophic collapse of bee colonies all over the world. There is a
more general issue. Bees are not the only pollinators and there is evidence of rapid decline in
the populations of pollinating insects on which our food system critically depends. Recently
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scientists have that insect populations are declining much more rapidly and much more
generally than we have realised until now. These scientists indicate that flying insect
populations appear to have dropped by 75% over 25 years and warn of an ecological
apocalypse. Learning to cultivate insects on a very large scale might one day be part of a food
security plan that addresses not only new sources of high quality protein but the more general
issue of insect security as a part of an overall food security plan.
Impact of Climate Change on Coral Reefs and Fish Stocks
Fishing provides employment to between 10% and 12% of the world’s population, and almost
17% of the world population rely on fish as their main source of protein. It has already been
remarked that climate change is having unforeseen and unexpected negative impacts on the
oceans of the world and their ability to feed the world.
There is evidence indicating that as much as 50% of the world’s coral reefs will die due to
the effects of climate change by 2050. Reefs act as spawning grounds for fish species of direct
commercial importance as sources of food, but species that are of indirect importance as
feed sources for other commercial varieties. The warming of the seas increases their ability
to absorb CO2 and therefore acidity. This is seen as having an adverse effect on coastal
spawning grounds, moving them northwards and changing the structure of food related
oceanic eco-systems.
Governments have started to take a pro-active approach to restoring reefs there is a need to
diversify sources of protein as a hedge against either periodic or permanent collapse in the
ocean’s ability to feed the world.
More recent work has shown that things are even more complicated than this. Research by
Norwegian scientists on the effect of dissolved CO2 in sea water, suggests that under certain
conditions it can even enhance the growth of plankton and the viability of young fish. Apart
from highlighting the difficulty of predicting or modelling the fate of future fish stocks, it
may also hint at new ways to improve the productivity of fish farming. It is early days yet,
but this could be good news for urban food production systems that address the production
of fish.
In a separate project, Norwegian scientists are working on the use of marine micro-algae
that are rich in Omega-3 fatty acids as a substitute for the krill used as feed in fish farming.
The goals is one day to produce up to 100,000 tonnes of algae in this way, not only capturing
carbon in an efficient and useful way but improving food security by reducing reliance on
Atlantic krill.
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3. Consumers and Changing Lifestyles
Many of the SFSC models that we have considered in the SKIN project, among the good
practices collected during the first 18 months (WP3), involve what are essentially some kind
of farmers’ market experience. This represents a highly desirable solution or idyllic life-style
choice that is not feasible for many consumers due to the constraints of work or family life.
Many may afford this option only at week-ends and arguably not as a default shopping
option.
Many more may not consider this at all due to constraints on their time or limited available
transport options. These require alternative methods for the times when they are simply too
busy to shop in this way. Another group may be too busy chasing a dream based on better
things to do. The Silicon Valley entrepreneur is a good example, or the student studying for
their PhD. These are the people who consumer meal-in-a-bottle solutions such as Soylent.
Where one lives, and car ownership has a big impact on the ability of people to visit farm
shops in the country. So, the issue of access to PPV points of sale requires due consideration.
If a PPV is to increase the number of customers it serves or if it wants existing customers to
increase their spending, it must get to know them better. It should look carefully at where
they spend their time, the places they go during the day, and how can the SFSC can meet
them at their convenience to make a sale or drop-off produce bought online.

Understanding the Consumer
Many factors are driving new consumer behaviours.
Changes in Car Ownership and Personal Mobility
Industry observers and analysts have been talking about decline in car ownership for quite a
while. This is not a blip related to the various crises of recent years. It does look like a
permanent adjustment to the way in which society is organised. This transformation is
enabled by technological development such as the development of the electric vehicle,
autonomous driving, improvements to public transport infrastructure and the emergence of
many venture backed businesses providing mobility solutions and removing the need to
own vehicles.
In 2013 BMI research pointed out that per-capita and per-family car ownership in the US had
started what looked like a permanent and steady decline. A 2016 article about the
“unstoppable decline of the car industry” explained that “millennials don’t want to own stuff
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and laid out a range of economic, technological and cultural reasons as to why this is so.
That same year Ford started to move beyond its image as a “producer of cars” to position
itself as a “provider of mobility.” These trends have been confirmed in 2017, not only as a US
phenomenon but also as an Asian and European phenomenon.
Tony SEBA, a well-known serial entrepreneur from Silicon Valley and expert on innovation
at Stanford university was recently featured on CNN based on his claim that “by 2030, 95%
of people won’t own a private car … they will hail rides in autonomous vehicles …” He is one
of the authors of a report entitled by “Rethinking Transportation 2020-2030 The Disruption
of Transportation and the Collapse of the Internal-Combustion Vehicle and Oil Industries”
published by a think tank called RethinkX.
Whereas some experts think he is going too far in his claims, it seems quite clear that a big
shift is happening in personal mobility, now and in the coming years. This could have
important implications for agri-food producers selling directly to consumers, who rely on
consumers to come and visit them at the farm. They may be less inclined to do so in future,
and the onus will be on farmers to meet them closer to where the consumer lives and works.
In an article entitled “electric vehicles are coming for your snacks” PC Mag points out that
EVs do not need to charge up at the garage like most petrol and diesel vehicles. They will do
this by plugging in at work, at home or in the parking lot. This will have an impact on the
many business related to filling stations, including the food businesses that relies on sales
made to people who stop by for a fill of petrol.
This could create an opportunity for farmers though in that filling stations exist beside roads
all across the country and could in principle be used as pick up points for D2C sales by SFSC
producers.
Changes in Homesand Home Ownership
One of the biggest changes going through society in many countries has to do with changes
in patterns of home ownership and living conditions. This is having a big impact on things
like the ability to own a car, whether or not a home actually contains a kitchen and how
savings arespent.
The Irish times recently reported on how the dream of home ownership is dying. In Dublin
for example a typical renter pays 55% of their income on rent. The imperative to save and
the inability of renters to make modifications to the place where they live is already having
an impact on personal budgets summed by a recent Irish Times article in the phrase “we
can’t afford a house, we may as well have our avocado toast.”
The phenomenon is not limited to Ireland or the UK. Der Spiegel has recently written about
an emerginghousing crisisin Germany. Would be entrepreneurs are moving out of Silicon
Valley feeling that that they have beenpriced out of the American Dream. Many high
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unemployment countries such as Italy and Spain countries are talking about young adults of
working age and even many who are in work, but who are unable to afford an apartment on
their own and live with parents.
The Disappearing Middle Class
One of the realities of our age is that children and young adults are increasingly unlikely to
be able to live as well as their parents. This is a huge subject about which much has been
said especially since the financial crisis of 2008 and the so-called recovery.
In many regions and towns, the recovery has been in GDP figures only. Where employment
has not significantly picked up it is referred to as a jobless recovery. Where employment has
increased it has also been subject to a drop-in quality. Many people now earn less than
before, they are on short contracts or gig-work, and have fewer benefits. These are the so
called “mac-jobs” and the general trend is known as “uberization.” Many argue that this
process has been major force behind political upheavals of recent years in the US, the UK
and parts of Europe where “popular” governments seem to have abandoned old values of
solidarity and community for nationalism, protectionism and fear-of-the-foreigner.
In some countries this isnow being felt in the high street. Restaurants are suffering as people
eat out less often or trade down in terms of quality. Stores are suffering too as people are
more careful about what they spend, forego spending on certain items and put more effort
into comparison shopping online before making an important purchase.
The situation faced by so-called millennials, who in many parts of the world have been
excluded from the property market and are unlikely ever to on their own home or buy their
own apartment, is captured in an interesting and ironic way by the emergence of the “Sang
Tea” chain in China. The name is an ironic reference to dispirited youth. It claims that its
products with names like “Can’t-Afford-To-Buy-A-House Iced Lemon Tea” and “MyExGirlfriend’s Marrying Someone with Rich Parents Fruit Juice” at least allows people to talk
about their situation and to some extent at least, laugh about it. This phenomenon is
described by the FT as aquiet revolutionamong young people happening all over China.
Arguably all of this adds up to downward price pressure on agricultural produce and food. Is
it reasonable to expect that SFSC or local foods systems can continue to ask a premium for
the produce they sell? Not only in terms of price per pound of produce but in terms of the
time required by a time-poor consumer that works harder and harder to earn less and less?
This may be possible for some producers to maintain the premium price, but they will be
selling to a privileged few. If the SFSC sector is to truly grow, it may need to discover what it
would it take to provide a premium product at a popular price.
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Consumers Living in Food Deserts
The number of people living in so-called food deserts can be surprisingly large. Knowing
where these are can be a starting point for a city-wide policy to improve nutrition, perhaps
on the basis of farmers’ markets, communal plots or sharing-economy food related ventures.
The private sector has a role to, play as well. Fast Company in writing about the first
vegetarian fast food restaurant in the US entitled Amy’s Drive Thru expressed excitement
about the increase in and the breaking up of food deserts.
This issue arises on a regular basis, both in the US and in Europe. It is related in many and
often complex ways with housing, personal mobility and public transport. Fast Company has
recently added to the debate by pointing out that this trend is most likely to aggravate the
challenge posed by the provocatively named retail apocalypse. Food deserts are created
when markets and local grocery stores then supermarkets close-down, limiting the options
of local people, many of whom may depend on local transport, with fewer and fewer options
for obtaining good healthy food, in many cases having to rely on convenience stores and
liquor stores. In many cases the situation is worsened by legislation that was passed to favor
the development of large supermarkets, for example by restricting the establishment of
smaller entities in surrounding areas. When these supermarkets move out, smaller players
cannot move in to take their place, due to the restrictions already laid down by law. It is
mainly seen as an urban phenomenon and in the US at least has prompted the creation of
numerous to anticipate the occurrence of food deserts and mitigate their impact when they
appear. At national level in the US for example the USDA for example has created a Food
Access Research Atlas. At a more local level, the City of Maryland with help from the John
Hopkins Centre for a Livable Future has created the Maryland Food Mapping Project as an
extension to is Healthy Food Availability Index. These are initiatives that only the public
sector can undertake, and they may provide part of an environment created with the help of
government and local authorities, intended to encourage the adoption of solution of
solutions. Other elements may include comprehensive food security strategies, which may
increasingly include urban agriculture initiatives.
The food desert phenomenon is not a purely American one. These exist also in Europe and
have been written about extensively. Shaw Food Solutions of the UK has attempted to
maintain an inventory of resources and has published a reportlinking the occurrence of food
deserts to diet and incidence of obesity across the countries of the world. It also features
regularly in local press in places such as the UK and France.
The phenomenon is associated with poverty, poor health, obesity and diabetes. It is a
problem not only for healthcare but also for food security. To the extent that SFSC models
can provide a solution to the food desert challenge, the adoption of SFSC models should be
encouraged as part of local policies for food security, for the development of areas in social
and economic decline, as well as for health and well-being.
The food desert phenomenon could provideopportunities for social entrepreneurship for the
development of short food supply chains, that respond toa real need in terms of the health
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of citizens, while at the same time creating employment opportunities. Social networking,
the relative availability of GPS and mapping software and tools for the crowd-sourcing of
physical effort and project finance could provide the basis for a hackathon-type model for
food activism at city and community level.
The Needs of an Ageing Society
For many, the global benchmark for an ageing society is Japan, now the oldest society in the
world. The demographic destiny of China has often been summed up as by saying that
“China will grow old before it grows rich.” Europe is also ageing, with some countries ageing
faster than others. Germany is in the top spot. So, it is useful to look at how societies are
coping with the trend and the effect this is having on consumption patterns and on the
growth of business.
Japan recently passed an important milestone.Deaths now outnumber births by 1,000 a day.
Its population will have dropped by over 800,000 by the time the Olympic flame is lit in
2020. By then people over 75 will account for 14% of the population.
This is already having an impact on industry at many levels. It is directly linked to the
closure of over 1,000 stores of the Yoshinoya chain in and around Tokyo last year. It has led
to a noticeable increase in articulated trucks and trailers on Japanese roads as fewer workers
must now cope with increasing loads. It has driven massive investment by the Japanese
government and private companies in collaborative robots. The Japanese public,
increasingly dependent on their pensions have become extremely sensitive to rises in the
cost of basic food and groceries. The trend has even hit chains providing small personals
services such a hair-dressing. The publicly listed QB Net offers 10-minute haircuts for $10
and has recently announced its plans for future growth based on expanding overseas and
offeringin-home hair-cuts to elderly people.
Industry analysts such as CB Insights speculate that the acquisition of healthcare chains by
Amazon is driven by a desire to serve a growing population of citizens that have limited
mobility due to their age and must therefore in many cases be served close to or even in the
home.

Understanding Consumer Needs
Power Shifts to the Consumer
John Gapper writing for the FT points that Campbell Soups, a food retail giant has
experienced falling sales in its flagship products for three years in a row. His analysis is that
Campbell’s traditional consumer consisting of mothers of families that sit together for meals
three times a day, no longer exists. Everyone is now busy with other things and they snack. So,
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the whole business of what people eat, when and how and with who with is been radically
revised.
Recently in the FT, Mark Schneider CEO of Nestlé, warned that the move away from
packaged food super brands is here to stay.
Large brands are struggling to grow. They are struggling to keep up with changing tastes.
Their customers are less loyal than before, and big brands are now doingbattle with the little
guys.
This means that big brands and the retailers that carry them have less power than before over
the choices consumers make. This is partly the result of burgeoning innovation in the food
and drink sector. It is also the result of greater transparency offered by online retail sites, and
social networks that have transformed the social experience of shopping into a social network
experience, super-charged by chat, photos, videos and commentary from shoppers a
customer has never even met.
Consumersare MovingOnline
Deloitte has published an in-debt study on the “Growing Power of Consumers.” It provides a
sobering message for SFSC producers that want to sell direct to consumers. The big question
is whether SFSC producers can avoid the adapt or die situation that retail is living through
right now.
PwC estimates that about 10% of retail sales involve some form of e-commerce transaction.
In its 2018 Global Consumer Insights Survey, they surveyed 22,000 online shoppers from 27
territories, how likely they were to purchase groceries online over the coming 12 months?
Broken down by country the response ranged from 8% in the case of Canada to 59% in the
case of China. Over the 11 EU countries surveyed, the response varied from 9% in the case of
Belgium to 32% for the UK.
In the period from 2015 to 2018 the share of shoppers who purchase using their PC has
dropped from 27% to 20%, whereas those purchasing by tablet or mobile phone have gone
from 8% and 7% to 12% and 17% respectively.
Despite the huge rate of closure of stores referred to as “the retail apocalypse” people have
not stopped buying in stores. There is a strong trend towards a blended shopping experience
whereby people search and buy online to pick up at the store or decide what to buy in the
store and then order it online. Social networks play an important role in all of this. Shopping
for many people is a social experience and they like to discuss purchases and compare with
friends. When quizzed on the main sources that inspire or guide shoppers on what to buy,
37% of respondents mentioned social networks, 20% mentioned ‘visual social networks’ such
as YouTube and Snapchat where photos and videos can be shared and commented on, or
demonstrations provided. 34% of respondents referred to the websites of individual retailers
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as sources of inspiration and 32% referred to price comparison sites. Other approaches such
as blogs and emails from brands were quoted but play a less significant role in stimulating
sales.
Altogether, about 50% of respondents use smartphones to complete payment at a bricks
and-mortar stores, either because they have ordered and paid in advance, or because they
use in-store apps and/or mobile payment platforms at checkout.
The PwC survey also covered delivery options. This is an area where stores are investing
heavily in innovation and new venture backed companies are literally investing billions to
capture new business. What is interesting to note is that consumers seem very open to
paying for greater convenience. 88% of those surveyed say they are willing to pay for
delivery. For example, 41% are ready to pay extra for the guarantee of same day delivery,
24% are ready to pay more if they can get delivery within 1 or 2 hours of a specified delivery
time, 23% would pay for guaranteed delivery the next day or with 3 hours of purchase. One
insight of possible value to ageing societies or regions dominated by older consumers is that
elderly people tend to place more importance on being able to control the time and place of
delivery.
Consumers are Driving Adoption of Online Shopping
Food Navigator, in a collaboration with Ebro, the Spanish maker of rice, pasta and related
sauces, discussed the impact of technology-savvy millennials on grocery supply chain. They
see millennial consumers as accelerators of adoption of on-line shopping.
In Spain alone, the number of consumer that buy online at least once a week has gone from
19% to 27% in the period 2016 to 2107. In the same period the number of consumers who buy
online at least once a month has gone from 48% of the total to 58%. Online sales now
correspond to 2% of food purchased in Spain and Ebro estimates that this will exceed 10% by
2025. Spain is not at all the leader in terms of online food sales. This prize goes to the UK
and France where online shopping for groceries accounts for 7.5% and 5.6% of the total. A
2014 article in Appetite3 examining how people shop online, cited research from 2013
indicating that a fifth of UK households were already buying groceries online, and that this
was expected to increase at a rate of about 15% per year, accounting for between 10% and
12% of all grocery sales by 2020.
A 2014 article in published by Elsevier looks at innovation in online shopping and puts the
number of UK consumers who shop online for groceries at 10% to 11% of the total. The
article looks at what is driving innovation in the sector, it emphasizes that shopping is part
of a bigger set of lifestyle tasks that include efforts to avoid shopping in large shops, and
increased amounts of time involved in planning, searching and socializing in relation to
shopping, eating and more generally ‘living’ as opposed to working.
3

Appetite 89 (2015) 265–273 “What information do consumers consider, and how do they look for it, when
shopping for groceries online?”
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A more recent publication in Transportation Research Procedia4 entitled “Innovations in egrocery and logistics solutions for cities” focused on the nature of delivery, how consumer
get access to goods they have purchased online. This article emphasis the role of delivery
options. There are many more options available that the simple click and collect or home
delivery dichotomy might suggest. It emphasizes how these constitute an area for
innovation, and how they differ considerably from one country to another. It looks at the
role of big retailers in general in pioneering delivery models, the role of companies like DHL
in countries such as Germany, as well as the more or less complete coverage provide by the
range of options on offer in France. The article did not have much to say about the very
recent phenomenon of uber-like delivery services that are more commonly associated with
restaurants delivery, but which could just as easily be adopted to grocery shopping.
sees the acquisition of by Amazon as providing an important stimulus to online food
purchase and related delivery start-ups in the US. It describes how this has boosted
expansion of delivery ventures. According to Bloomberg article Wholefoods has already
invested $30M in Instacart and Shipt expects to exceed $1Billion in turnover and provide
service in most major cities of the US, by the end of 2018. These delivery start-ups are
focusing on delivery from supermarkets and retail chains to consumers. The next step is for
delivery service such as these to make the link between producers or farmer’s markets and
the consumer, perhaps with the traditional market evolving into logistics hubs that enable
the aggregation of orders from several producers into efficient deliveries for individual
buyers, thereby enabling a new generation of SFCS.
Meal Kits and Personalised Healthcare
There is evidence from studies conducted in the US that meal-kits combined with home
delivery can play a significant role in the improvement of healthcare outcomes and quality
of life for elderly or ailing consumers. CB Insights points out that some US healthcare plans
such as “Medicare Advantage” encourage the purchase of “healthy groceries.” This indicates
an important way in which food service companies can provide added value to consumers,
based on a better data driven relationship with consumers.
This trend has been building for a while, but only now is the enabling technology really
becoming available. Nestle once a food and beverage company has long since re-branded
itself as health and nutrition company. In late 2016 Campbell Soups invested in Habit a
start-up that uses information about an individual’s DNA to make recommendations about
their diet. The goal is to use their technology to offer personalised semi-prepared meals
targeted to the specific needs of the consumer. Then founder of Habit is adamant that “the
one-size-fits-all approach is over … we don’t all need the exact same food at the same time.”

4

Transportation Research Procedia 12 ( 2016 ) 825 – 835, part of the proceedings of the meeting held in Tenerife in June 2015.
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It does not seem likely that small SFSC producers can go down this route on their own, but
it might be an option for SFSC producers that are paired with suitable new marketing and
sales, distribution and delivery service providers.
Amazon is very secretive about its plans for the future but keeps making headlines with its
innovative new ventures. At a recent invitation-only meeting attended by journalists from
MIT Technology Review, Jeff Bezos shared his belief that the world is on the edge of “a
golden age” that will be driven, by automation and AI. One of the areas of most promise
appears to be the area of healthcare, where consumer analytics, AI and automation all come
together to improve the overall health and quality of life of society. There is speculation that
Amazon interest sees a strategic opportunity in home delivery, linked to the possibility of
better serving elderly clients and people with limited mobility. If that is so, the Amazon
foray into home delivery and micro-fulfilment could rank as one of the most important
contributions to the ideal of universal access.

Understanding Consumer Thinking
The Food Movement
In 2011 Time Magazine wrote about what it calls the Food Movement a movement that
integrates many other movements such as the climate movement and the sustainability
movement, adding in other issues such as the role of good diet in education and the role of
family meals on criminality. One aspect of the food movement is the value it puts on local
sourcing and one of its impacts has been the emergence of celebrity chefs focused on the use
of regional or local ingredients. In the US this has also lead to the “know you farmer know
your food” program.
There is a lot of value in this idea. It also suggests that may be a need to periodically
reformulate the argument for local food systems, for buying from PPVs and sourcing from
SFSCs.
Some of the farmers that we visited in the SKIN projects remark that many of the arguments
they used in the past as a call to buyers to buy locally, are no longer valid. Good practices
such as free-range hens and eggs, that were once the preserve of small scale local producers,
have now been adopted by the big distributers, effectively robbing them of a reason-forbeing.
This suggests a need for periodic re-invention of the SFSC argument and the messages they
rely on to connect with customers and convince them of the merit of shopping with SFSC
producers and PPVs.
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New Kinds of Food Related Activism
The US academy of sciences has published a report on “Preparing for Future Products of
Biotechnology” exploring the likely future of biotechnology products over the next 5–10
years based on the recent rapid in ways to manipulate DNA in order to an organism with
new characteristics, enabling the development of products that were not previously possible,
with a view to understanding the new capabilities needed for the regulatory agencies to
perform their role.
A small number of future-oriented think tanks such as the Next Nature Network based in
Amsterdam are beginning to explore some of these possibilities as well as thinkers such as
Paul Shapiro with his book entitled Clean Meat. Bio-fabricate was founded in 2014 to host an
annual summit intended to advance research and innovation in materials made completely
from natural sources.
Parley for the Oceans is a US based non-profit founded in 2012, inspired by the realisation by
its founder that that the 12 million tons of plastic annually accumulating in the oceans, was
destroying marine environments. Their approach to dealing with the problem was based on
the A.I.R strategy of Avoid, Intercept and Redesign. They realised that activism would
achieve greater impact by providing solution instead of just pointing out problems. Their
initial efforts were focused on turning ocean plastic into a primary material for a new
industry and they gained recognition for their work with Adidas to create a shoe made from
a thread derived from recycled ocean plastic. Elsewhere in the world there are projects
whereby fishing boats, confined to harbour due to restrictions on their catch quota, can now
generate extra revenues by harvesting ocean plastic for recycling. According to their
interview with Fast Company magazine, the aim of Parley for the Oceans is to replace every
harmful substance such as like plastic with a natural alternative within the next 7 years. This
is an important force for change in traditional food and related supply chains.
Information Wars and Food Related Ideology
In the case of Ireland 35% of consumers are limiting or moderating some element of dairy
intake. This is being driven by a perception that milk contains fat and is therefore “bad for
you” as well as a desire to manage allergies or intolerances. It is debatable in most cases to
what extent these fears are justified, and the industry is critical of social media influencers,
whose views may or may not be well founded. It is especially worrying s this trend is being
led by women, in particular the 20-29 age group that are now referred to as “uneasy
consumers.” The trend is worry when it is combined with the observation that many
consumers are experimenting with dairy alternatives, with the result that they sometimes
mistakenly substitute products like soy milk or almond milk in children diets, in some cases
causing health problems for their children. Spokespersons for the sector talk of the need to
educate the public as to the sustainability of dairy production methods. They emphasize
that these efforts should not just focus on dairy production methods but look at the bigger
picture talking about progress in areas such as water quality and the management of
emissions and climate change.
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This subject has occupied the headlines quite a bit in Ireland and caused alarm at the level
of the National Dairy Council, which according the FJ5 talks of the need to “fight back
against the attack of the vegans” observing that milk consumption in Europe has been in
decline, citing the case of year-on-year fall in demand for milk of between 5% and 10% in the
case of Denmark, Belgium and France. Reference to the “attack of the vegans” is not
exaggerated as there have been cases of vegan groups threatening non-vegans. These cases
are rare, but one group in particular issued a variety of death threats to Fen Farm Dairy in
the UK and sent abusive messages to their customers.
In a recent visit to Ireland however Phil Hogan warned of the danger of over production
suggesting that Ireland may have become over-dependent on dairy, at a time of surplus
production in the EU and even globally, hinting at the need to diversify.
An important current topic and one which has been on the policy agenda for many years is
the role of sugar in the national diets. Reports on the “disease burden” of excessive sugar in
drinks highlight the impact this already has on the incidence of obesity and diabetes and
cardio-vascular disease, especially among young people. A burden which is aggravated by
sedentary lifestyles spent in front of screens. The result has been an increasing clamour for
legislative measures such as regulations on ingredients and sin-taxes that punish
consumption of “things that are bad for you.”
So how can SFSC react to this? Perhaps it is an opportunity to highlight the healthier
quantities of sugars and salts that their produce contains. Perhaps it is also a hint that extra
sources of income may be realised by a farm that provides a venue for healthier activities
that involve, exercise; perhaps this can even be combined with the cooperative model
whereby labour is provided by stakeholders, for free in exchange for farm produce of a
certain price.
Food TV, Celebrity Chefs and Restaurants Running their Own farms
A 2015 article in Vanity Fair examining the farm-to-table movement in the US, once an
earnest and sincere attempt to remind people where food comes from and reconnect with
the seasonality of locally grown food, concluded that it had morphed into “farm washing” a
tendency for even large industrial providers of processed food to market their produced
based on authenticity implied by emphasizing the role of farmers in the food chain. One of
the chefs interviewed for the article bemoaned the proliferation of farmers’ markets,
somehow associated with the farm-to-table movement, and how this creates problems for
restaurateurs who having lost their monopoly on access to fresh high-quality produce, are
starting to struggle to innovate in terms of what they offer to diners.

5
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An important global trend in TV programming has been an increase in importance of food
related programming models. The Cooking Channel, a US based media network with a focus
on instructional and chef-oriented programming, lists 335 food related TV shows and in 2015
reached almost 62 million households. It is a spin-off from the Food Network, founded in
1995, reaching almost 97 million homes, in 2015, with a focus on food related competition
and reality TV programming.
On attempt to create a new social movement around food is the Recipease venture of
celebrity chef Jamie Oliver. It has since closed-down, but the experiment is worth noting.
The new format is one where shopping is combine with a kitchen where one can learn to
cook or use the ingredients on offer. One can ask if it was the wrong idea or the right idea
badly executed.
More recently Work and Money reports on a trend in restaurants that own and run their
own farms. This is interesting as it is an inversion of the standard model whereby famers
open restaurants. In this case it is restaurants that move into farming. This is a response to
challenge mentioned above, whereby restaurants receive the same (excellent, high quality)
produce that is delivered to private homes by the many community-based agriculture, farm
box and convenient delivery solutions. By owning and managing their own farms,
restaurants can offer dishes based on produce that is not so easily available to consumers
who buy direct from farms.
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4. The Global Transformation of Retail
The Retail Apocalypse
Business media in the US has recently started to talk of what it calls a retail apocalypse.
Arguably this goes back several years to the closer of major chains of book stores such as
Barnes and Nobel. This was a direct result of the changing behavior of consumers of print
media, the growth of Amazon as a preferred retail channel for books and related products,
and the failure of traditional book stores and distributors to evolve with changing consumer
habits.
2016 saw the closer of hundreds of stores of major retail chains such as Macey’s and J. C.
Penny’s. Sears has closed about 2000 stores between 2010 and 2016, and a by CB Insights has
examined the closure due to bankruptcy of 35 high profile companies in the last 2 years,
including American Apparel, Radio Shack and Toys ’R ’US. The reason for these more recent
closures is more complex than the Amazon effect and changing consumer habits, but these
have certainly played an important role. By one estimate referred to in at least it is expected
that up to will close by 2025.
In a City Lab article entitled “The Global Housing Crisis” Richard Florida famous for his
highly acclaimed work on “The Creative Class” takes up the theme of how use this
transformation of urban landscapes to remedy some of the urban ills he describes in his
most recent book “The New Urban Crisis” which concerns “How Our Cities Are Increasing
Inequality, Deepening Segregation, and Failing the Middle Class-and What We Can Do
about It?”
He starts from the observation that about 100,000 US retail jobs were lost in the sevenmonth period from October 2016 to April 2017, and that a quarter of US shopping malls are
projected to close in the coming 5 years. He also points out that despite the closures the
retail sector sustains about 3% annual growth and that far more new chain stores are
expected to open than are closed. What we are witnessing is the renewal of a sector in real
time by what Joseph Schumpeter described as a process of creative-destruction driven by
innovation. Florida sees this as an opportunity to reshape urban spaces. Already it is
possible to see the strip malls of the past being transformed into mixed-use spaces that
include not only new-retail, but spaces for housing, living and working. The new emerging
formulae include co-working spaces and incubators, as well as innovative food-markets,
bike-paths, parklands and restored eco-systems, spaces for immigrant driven
entrepreneurship for education, performance and artistic expression, food, health, wellbeing and life-style services.
This process is not a purely American one. It is also playing out across the cities of Europe
and Asia, in different ways and to different degrees. The specificity of Europe is that it is
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playing out against a backdrop of concern for the environment embodied in a new
development paradigm, based on the circular economy. From the point of view of the SKIN
project, it means that in exploring the transformation of agri-food sector based on the
adoption of models for SFSC based production we should give serious consideration to the
role of the cities, urban planning and attendant phenomenon such as the retail apocalypse
as it is playing out across Europe.
The Restaurant Apocalypse
A similar process is playing out in the restaurant sector. The FT has recently highlighted the
problem of high rates of indebtedness in the UK retail industry. On a Chichester high-street
it counted the fashion retailer New Look, the House of Fraser department store, Iceland the
frozen food store, Holland and Barrett the health food chain, and casual dining restaurants
Prezzo, Wagamama and Pizza Express, all of which are in trouble due to high debt loads.
The Guardian has reported that the number of UK restaurants going bust in 2017 increased
by 20% compared to the previous year. The reason being rising costs and increased
competition from a consumer spending squeeze. In another article FT analysis shows that
profits in the top 100 restaurant chains in the UK are down 64%. Their combined income for
2017 has dropped from £345m to £125m with 35 of the chains now making a loss. Even the
more affordable restaurants are being hit by the downturn. One “affordable restaurant
chain” that managed to renegotiate terms with lenders will close down 94 restaurants as
part of its restructuring plan. An FT article on the bursting of an investment boom in pizza
chains is informative in that it highlights the tendency of financial service companies to
boost investment in chains, not by simply buying equity, but also providing leveraged loans
and issuing corporate bonds. This generates high levels of fees in the short term for all of
these services, as well as steady income from interest payments. The temptation (hard to
resist) has been to load up companies with debt so as to use up as much of its cash flow as
possible for serving debt. Now that cash flow has slowed due to a mixture of over-supply and
reduced consumer spending, these companies are in considerable difficulty.
The Amazon Effect and New Retail Business Models
The 2018 PwC Global Consumer Survey points out that whereas only about 4% of global
retail sales go through Amazon’s platform. The number of shoppers who say they visit a
physical store at least once a week has increased slightly from 42% to 44% in the period 2012
to 2018.
Nevertheless 59% of global respondents in 2018 say they shop at Amazon or one of its
equivalents such as JD or Alibaba’s TMALL, up from 56% in 2017.
The number of people who say they “only” shop at Amazon has gone from 10% to 14% in the
period 2017 to 2018. The number who use Amazon to check prices or who start their
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shopping at Amazon remains quite significant at 41% and 36% respectively in 2018, down
from 47% and 39% in 2017.
Companies other than Amazon are positioning themselves as last-mile-fulfilment platforms
that enable retailers, restaurant and food companies to quickly put in place or buy-in as-aservice everything they need to provide their customers or clients with local delivery. One of
these is Bringg a US-Israeli venture established in 2016, which has already raised over $30M
in venture capital, is already present in 50 countries and counts among its clients’
companies like Mars and Panera.
E-Commerce Companies Moving into Retail
While physical stores are moving online by partnering with e-commerce companies such as
Amazon to help them complete their on-line sales strategies, e-commerce companies are
moving into retail on the basis of acquisition. This is the case for the two biggest ecommerce players in the world Amazon and Alibaba. In early 2018 CB Insights reported on
how “Amazon and Alibaba have already conquered online retail … now they are coming for
offline.”
Amazon was founded in 1994 and Alibaba in 1998. They dominate online sales. Nevertheless
90% of sales in the US are conducted offline, whereas 80% of sales are conducted offline in
China. Both companies see physical retail as the next big opportunity.
In 2017 therefore,Amazon paid $13.7B to acquire Whole Foods, usually described as an upmarket food store. This provides Amazon with 470 physical stores across the US, Canada
and the UK. In January 2018 Amazon launched a cashier-less store concept called Amazon
Go. This store uses machine learning and AI to recognize its customers, know what they buy
and automatically charge them for it via their Amazon account. Shoppers simply come in
pick up what they want and leave. The store does the rest. It is possible that they may get
some political backlash from the 3.5 million cashiers that work across the US, but the model
is a very powerful way to reduce costs for the retailer and increase convenience for the
shopper. It also indicates how small businesses could enter retail even though they cannot
afford to have a dedicated shop space or trained cashier and payment infrastructure. One of
the technologies they use is called “smile to pay” based on the idea that the customer simply
smiles to a virtual cashier to indicate that they have completed their purchase and want to
pay. Other physical stores such as Walmart are also experimenting with cashier less
checkout. Albertson and Aldi have partnered with Instacart to ensure home delivery and
target has acquired Shipt.
Alibaba, Amazons great Chinese rival, has introduced an automated store concept called
HEMA, where customers pay using online apps and Alibaba’s payment system called Alipay.
This attempts to reproduce some of the ambiance of a local market by allowing customers to
choose, have cooked at eat fresh sea food. It has also introduced a chain of cashier-less
coffee shops called “Tao Café”, an automated supermarket chain called “Tmall Supermart”
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and a series of automated pop-up stores, while experimenting with a new automated mall
concept called “More Mall.”
Alibaba is not alone in China is developing automated retail concepts. Hot on its heels are
competing new offline ventures by online competitors such as JD.com, as well as by Ubox,
Xiaomai and Bungobox.
The scale of change is breathtaking. These companies are not only developing their own
independent store concepts, they are growing via acquiring existing retail chains, by
investing in new retail start-ups, by investing in new retail technology companies, and by
partnering with major brands that want to use the e-commerce infrastructure of companies
such as Alibaba to accelerate their own forays online.
Zoe Levitt writing in a CB Insights newsletter on February 7 2018, refers to a massive land
grab, as companies such as Amazon and Alibaba battle to grab control of as much off-line
retail space as they can. Alibaba has invested in physical retailers such as Sanjian Shopping
Club, Lianhua Supermarket and Sun Art Retail Group. It has launched its own technology
enabled retail concept called Hema Fresh. It is rumored to want to partner with the 1,000
Kroger chain and claims to have recruited over 600,000 mom and Pop stores that will use its
technology and payments systems.
Maybe it is time for SFSC produces to band together to create their own jointly owned
cooperative store concept. The idea is not new in that this is how many well-known retail
store chains started off. What is different this time is the availability of much more powerful
technologies and services to support things like marketing, sales, inventory and logistics and
even home delivery, as well as the emergence of a political interest in supporting the
cooperative sector in efforts to stimulate new sources of employment. The case of Bees-Coop
in Brussels is instructive. It shows how a group of consumers can create a successful retail
outlet that provides the kind of produce its owners want to buy at a price they can afford.
They now own their own building.
If they can do it, it is legitimate to ask if farmers should try to do the same? Or what model
would best suit their business needs? Perhaps they really need a cooperative approach to
processing and packaging, or maybe it is just marketing and distribution?

What Retailers are Doing to Survive
The retail apocalypse can be measured in terms of almost 7,000 brick and mortar retail
stores that closed in 2017, the culmination of a process of retail bankruptcy that has
increased steadily over the period 2015 to 2018, touching even high-profile chains such as
Radio Shack and Toys’R’Us.
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The March 2018 webinar and related slide deckfrom CB Insights entitled “Surviving the
Retail Apocalypse,” described how this is playing out in the USA and the forces driving this
trend.
Income inequality continues to play a role as “the rich get richer and the poor get poorer”
while the middle class is disappearing.Another important driver of the transformation is
growth of online retail. Hundreds of new retail technology start-ups are driving this
transition. These are employing AI and vision systems, location-based analytics, augmented
reality and in-store automation systems. They are driving down prices, improving
operations and transforming the user experience.
Nevertheless, CBInsights has identified four sectors that have managed to grow. These they
describe as retail verticals specialised in home goods, fast fashion, discount store and
grocery stores. Discount stores Dollar Tree and Dollar General plan 900 and 320 new store
openings in 2018, whereas Aldi plans to open 180.
The transition is characterised by the disappearance of the mid-range consumer, as retailers
target people with either a little or people with a lot to spend. There is no in-between
market. Shoppers in general are showing less loyalty to brands and are trading down to
cheaper products. Private labels and store brands are gaining higher market share and
taking higher margins, to the detriment of big product brands.
It is useful to explore to what extent this dynamic is hitting or may hit producers involved in
short food supply chains. In particular it is useful to ask what behaviours they can copy to
successfully emulate the survival strategies that are working for smaller players in the
general retail industry.
For the time being at least the following phenomena or behaviours characterize the
survivors of the apocalypse:
 Some retailers are competingwith big-brands in terms of taste, quality and style. To
do this they have become very good at educating the public that what they offer is
cheaper and as good as that offered by the big traditional brands.
 There is a rise in D2C start-ups that offer a limited number of curated products
intended to appeal to certain targets and create brand loyalty. Examples of D2C startups that have reived venture funding in the US include Brandless, Public Goods and
Thrive. Some of these provide interesting business models that may be worth
pursuing in the domain of SFSC.
 In the case of fast fashion, it is common for ideas to be on the shelf within 25 days.
ZARA is one of the survivors of the retail apocalypse and will also open new stores in
the US in 2018.
 Retail costs are being driven down by in-store automation. Innovative e-commerce
companies increasing look at the application of AI to retail. There is an increase in
cashier-less stores and automation of shelf stocking, ordering and inventory
management. One example is AIFI that aims to transform shopping into a process of
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“enter grab and go” based on a scalable technology using cameras, AI and an
unmanned checkout system that can be deployed by even the smallest bodega. Other
AI start-ups aimed at transforming the experience for shoppers include Teemo a
French provider of AI based marketing solutions, Satisfi Labs whose technology is
based on IBM’s Watson and US based Focal Systems.
Examples of unmanned point of sale models are popping up all over the world.
Recent examples include Amazon Go in the US, Ten Cent pop-up stores in China and
Bingo Box a Chinese venture backed unmanned mini-store concept.
Delivery is becoming more important and stores are more like show rooms where
people browse for new ideas, then go home and order online. New venture backed
retail oriented logistics service providers include BRINGG, Shippit, Vekia and
Convey. Delivery has become so important for retail that many retailers have sought
to gain an advantage by acquisition of their own dedicated logistics provider. In 20171
and 2018 for example Albertsons, Target and Hepp have acquired plated, Shipt and
Favor. Walmart has also been on an acquisition spree. All of this is inspired by the
spectre of competition from Amazon which is already a key player in global retail and
has started to eat into the competition by acquisition of traditional retailers such as
Wholefoods.
Personalisation is improving, in that customers are not seen as static entities, but
entities whose needs change continuously for example by time of day. This enables
more dynamic pricing, based on discounting and special deals decided using
innovative big-data driven e-commerce systems. One of the new technologies driving
this is the use of smart shelf technologies such as the digital price tags and digital
coupons provided by Kroger that can be changed electronically in real time. Other
related technology providers include Eversight, Inturn, Shelfbucks and Italy based
Competitoor.
Personalisation is also improving due to new technologies that better understand the
needs of customers. Interactive mirrors that allow shoppers to virtually try-on makeup, accessories or items of clothes, are examples of new approaches that are gaining
traction in the US.

Big Chains Go Local
It used to be the case that large chains such as McDonalds stressed uniformity in terms of
the store layout, menu, target client and pricing strategy. When a makeover was carried out,
it was tested in a limited number of stores and then rolled out across the whole chain. This
may be changing as Curbed Magazine reports on a new phenomenon of large food chains
going local. Fast food or “quick service” restaurant chains such as McDonalds, KFC,
Starbucks and Taco Bell have faced competition from a new category of restaurant chain
called “fast casual.” Examples are Chipotle and Panera. These have positioned themselves as
“healthier” and more “authentic” and have quickly gained market share. The response of the
fast food chain includes an effort to be more local, both in terms of menu and décor and a
whole range of design companies have sprung up to help them solve this problem. It has
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been the practice of fast food chains to “refresh” their image every five years or so and
“renew” it ever 10 years. Typically, this is associated with a 2 to 5% boost to sales for a refresh
and a 10 to 15% boost for renewal. The trend has been to go beyond a generic upgrade to a
more locally nuanced one, both in terms of menu and décor.
This could provide an opportunity to local food producers, to partner with chains that try to
appeal to consumers by sourcing local produce, on condition that such producers are able
and willing to comply with those chains criteria for quantity, quality and reliability.
Retailers Adopt Multi-Channel Sales Strategies
Fast Company recently interviewed Gregg Renfrew a founder and CEO of Beauty
Counter. She is convinced that the best way to get more customers nowadays is to adopt a
multi-channel strategy. She is adamant that this does not spread you too thin, but that it
should be done incrementally, avoiding trying to do everything at once. She thinks that
retailers now have to go direct to consumers and let them dictate where to meet them and
how to shop.
A 2014 report by the Economist Intelligence Unit on the hybrid retail system in France gave
an interesting overview of the ways in which major retailers were exploring new retail
formats. The system was generally known as click-and-collect, whereas the collection points
went by various names and were most often referred to as “drive” outlets. By 2014 the
number of such outlets was estimated at 2,031 outnumbering hypermarkets estimated at
2,022. The main ones were broken down as follows:
Retail-Grocery
Chain
Leclerc
Intermarché
Carrefour
Système U
Auchan (Direct)
Casino

Number of Drive outlets
462
379
353
293
93 Auchan Drives + 69 Chronodrives
131

In addition to these various other experiments were under way:
 E. Leclerc was experimenting with a highway or “road side collection” system
 Auchan was experimenting with the concept of a “Chronovillage”
 Carrefour and Monoprix had a series of “withdrawal points”
 DIA had a “locker” based system
 Cora had an innovative website site called houra.fr
That was in 2014. The general approach to facilitating time-poor shoppers was to have them
order and pay online and then collect their purchases at some pick-up point. Nowadays
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there is more interest in home delivery and other mechanisms such as the use of drones and
autonomous vehicles.
Retailers Accelerate Adoption of e-Commerce
Leclerc has more than 700 stores mainly outside the big cities. It opened its first click-andcollect store in 2007. By 2014 it had 500. In 2017 it added dry cleaning to its click and collect
service. Casino and Carrefour also have multi-channel distribution strategies, but they tend
to focus on major cities.
Most online retail in France is of the click-and-collect kind, with home delivery accounting
for only 5% of retail sales. Nevertheless, Monoprix already does 3 million deliveries a year in
150 French cities. Delivery is free for purchases in excess of €130.
Amazon is shaking things up in the sense that it has recently done distribution deals based
on its Prime Now app with William Morrison in the UK and more recently with the Casino
Group of France. Buyers using Prime Now are offered free delivery within 2 hours for
purchases with a value above €40 and 1-hour delivery for a fee of €7.90.
Wal Mart formerly known as Wal-Mart Stores hasdropped the reference to “stores”in its name
to emphasise its move online and its ambition to reposition itself as a company with “online,
pickup and delivery and mobile shopping capabilities.”
Amazon is not only a retailer but a provider of retail infrastructure. ItsFulfilment by
Amazonservice allows brands to outsource their whole storage, shipping, and customer
service operations to Amazon. All they have to do is provide the products.
It will be interesting to see how close this can go to providing an option for a SFSC
producer.
Physical Stores AdoptDelivery Based Distribution Models
CB Insights considers that a major driver of this transformation is the emergence of new
direct-to-consumer (D2C) retail and distribution models. In a it examined a number of
these new plays, namely Soylent, Casper, Dollar Shave Club, Harry’s, the Honest Company,
Bonobos, Warby Parker, Everlane, Allbirds and Glossier. It appears that the retail apocalypse
is real and that the whole area of retail and distribution will be transformed in the coming
decades. But what does this mean for Europe, in particular for food retail and restaurants?
The phenomenon is not limited to the US. Japan has been hit very hard by closure of small
family owned restaurants in large cities such as Tokyo. The main culprit in this case is
demographics. The owners of these stores are getting too old to ruin them effectively and
they cannot find staff to work the long later hours required. In 2016 more than 100 of these
closed on in the Tokyo are alone. Yoshinoya is not the only restaurant chain in Japan to
experience this trend. The situation is considered something of an emergency and the
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government has erected by massive investment in robotics, with a focus on service robots
for work in kitchens, hotels and restaurants.
CBI recently examined the top 9 (most visible in Google) D2C (Direct to Consumer) retail
companies in the US to understand they were using to win and retain customers. Some of
these are highly recognizable because they have created unique innovative products. An
example from the food sector would be , which is venture backed and although obviously a
product of Silicon Valley culture, has inspired clones outside the US such as and as well as
of Austria.
Another feature of these new actors is that they do not rely on traditional retail models, but
experiment with a variety of channels such as using pop-up stores, partnering with existing
retailers and shipping direct by post or courier or other logistic service provider. It is
interesting to note that the companies cited above, appear to be “born online” and promise
shipping across Europe if not worldwide.
CBInsights considers that an important factor in the success of these companies has been
based on innovative design, launch strategies, marketing and customer experience. These
insights are useful as they help us go beyond the usual claims about the food being good,
natural or gluten free, to look at it from the perspective of a broader set of consumer needs.
Retailers and Restaurants Delivering Food Directto the Consumer
One of the biggest transformations of the food sector comes from the emergence of food
delivery services such as Deliveroo and Uber Eats. This is just the top of the ice-berg as
many more players compete to acquire a niche in the sector. Cities and towns are getting a
lot of attention. After all this is where consumers work, live and play.
Despite of or perhaps because of the difficulties faced by major brands, niche brands are
trying to cut out the retailer altogether and go direct to the consumer selling exclusively
online. For many business schools the poster child of this trends has been Warby Parker an
online seller of prescription glasses that has been lauded as the pioneer who first
successfully created a pure online business in a sector that was closely associated with a visit
to a main street store. The model has been copied many times and Inc Magazine recently
wrote about the over 400 brands trying to do the same thing.
Fast Company considers that companies such Everlane and Reformation are “rewriting the
rules of retail, dropping new products every week rather than every season, and allowing
consumers to move seamlessly between shopping in-store and online.” It recently featured
Joyce Azria, daughter of Max Azria who helped to build the fashion brand BCBG, a recent
high-profile victim of the retail apocalypse. She is a serial entrepreneur and is has just
launched a new venture calledRohbbased on a collaboration with Amazon.A key element
of her strategy is to work with platforms such as Amazon on sales and fulfilment. The
reasoning is simple. Things move very fast and it would take too long to learn to do operate
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efficiently and effectively online. The best way forward for her is to work with a platform
such as Amazon and focus on the product and the consumer.
Restaurants and food related businesses have also been trying this route to retail success.
Unilever is a case in point. It too wants to circumvent the retailer. According to Food
Navigator it has recently partnered up with an e-commerce company called Quiqup to test
out a same day delivery service. Unilever is testing this out with a view to enabling impulse
buys of its Hellman’s branded products (forexample its mayonnaise and salad dressing) by a
tech-savvy millennial generation of consumers. itself is a start-up intent on providing a
shop-pickup-and-drop service that helps busy consumers to avoid shopping altogether.
Despite the turmoil in the “etail” sector brick-and-mortar still accounts for the greater share
of the consumer retail experience. Rather than standing still it too is undergoing a radical
transformation, driven by new technology, but also by new habits of consumers. NEC
reminds us that people are still more trusting of physical merchants, relative to e-commerce
sites. They claim that the ability to “handle” and “evaluate” a product with immediacy is
better than a lower price to be found online. This is true and provides a basis for NEC
advertising of its smart retail technology featuring automated customer recognition, the
ability to detect customer interest and provide them with guided journeys through retail
space, running totals of items purchased and automated payment on exit, all backed up by
superior logistics based on the use of AI to create ‘tailored inventory’ that avoids out-ofstock or over-stock scenarios.
This message is nuanced by CB Insights which considers Walmart’s 2016 acquisition of
jet.com for $3.3B, as a template for what it calls online-offline retail models. That is retail
models that mix elements of the offline format with elements of the online formats. Jet.com
is (was) an e-commerce player and is now part of the Walmart universe.
Walmart has also started investing heavily in patenting. It has recently been granted a
partner for an in-home retail model that places inventory in the home and charges only
when this inventory is used. It is interesting to compare this not only to the Amazon patents
mentioned elsewhere but also to the evolution of inventory management techniques
representing by the development of JIT (just in time) practices that have had such an impact
on the manufacturing landscape. The article quotes Liza Landsman, President of Jet.com,
speaking at CB Insights in San Francisco in December 2017. In her view “pure-play” retail is
dead. She sees a convergence whereby retail is acquiring e-commerce and e-commerce is
merging with the physical world, as well as models such as pop-up stores and automated
kiosks.
A Fast Company article from the end of 2017, looking at remarks that a quarter of all
shopping malls in the US will close down in the next five years, with more than 8,600 retail
stores closing own in 2017 alone. Amazon used to focus on books, then DVDs, clothing and
electronic goods, but it is now also doing food and acquired Whole Foods for $13.4B in 2017,
so food is now an important target for, online retail. It emphasizes that where as many malls
are closing down, new retail outlets are being built. The story is one of evolution of physical
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retail rather than its extinction. An interesting question is to what extent new retail models
will be dominated by huge players such as Amazon, and wherein lies the opportunity for
small niche players such as D2C food service providers. Fast Company conclude that new
consumer behaviors are based on a blend of the physical and the virtual, that this provides
opportunities both for large traditional retailers such as and small niche players such as,
and that the blend of physical and online consumer experience, will evolve based on the
application of automation, robotics and virtual reality.
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5. The Global Transformation of
Transport and Logistics
Change in Logistics Industry
Many interesting things are happening in the logistics industry. Some indications of what to
expect are provided by the 2018 report by PwC on the future of the logistics industry.
Amazon has already developed a business called Amazon Web Services whereby it provides
retailers or sellers with a cloud-based infrastructure that allows third panty providers to sell
their goods via the Amazon websites. This has become an important business for Amazon
and is arguably an important business enabler for clients. More recently Amazon has been
experimenting with an extension of this service called “Ship with Amazon” whereby Amazon
couriers pick up goods for delivery from companies that sell via Amazon sites. In this sense
it is competing with standard courier services such as FedEx and UPS and there is
speculation that if successful, it could become a platform providing courier services to a
larger business clientele going far beyond those who sell via amazon websites.
It seems inevitable that the new generation of transport service providers most easily
represented by Uber, will branch out into good delivery (as Uber has done with the creation
of Uber Eats) and grocery delivery as many supermarkets are experimenting with. The
Nikkei Asian Review has recently reported on how Uber competitors such as Grab and GoJek are scrambling to recruit drivers not only for the provision of personal mobility services,
but services related to the delivery of food and other goods.
Europe has proven to be one of the main battlefields for domination in the food delivery
market. Uber Eats has worked hard to get a foot hold in food delivery markets in the
countries in the US, Asia and Europe, in most countries including Belgium, Germany, the
Netherlands and the UK. It has benefited from very generous amounts of PE finance
enabling a very rapid and aggressive global expansion. Nevertheless, Uber Eats has many
local competitors. Some such as Take Eat Easy have already fallen by the wayside but many
still exist. These include Deliveroo, Delivery Hero, Just Eat and Takeaway. In 2016 Deliveroo
already boasted 300,000 restaurants in its network whereas Uber Eats claimed 66,000. Uber
Eats on the other hand promises things like “delivery under 30 minutes.” Deliveroo on the
other hand, has been working with restaurants to help them speed up food preparation and
increase their productivity; they go so far as to provide equipment, process technologies and
know-how to kitchens to help them improve their productivity, as well as assistance in
buying more efficiently. According to a 2018 press release they want to double hourly
restaurant output in the UK.
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CB Insights notes that one of the new areas for PE backed entrepreneurial activity concerns
the last mile in food and grocery related fulfilment. Having acquired Whole Foods, Amazon
wants to guarantee 2-hour food delivery. Lots of warehouse-type star-ups are therefore
springing up to help provide part of the last mile storage solution, arguable in the hope of
cashing in via acquisition by Amazon.
Amazon acquired KIVA the automated warehouse robot company in 2012 and now deploys
over 45,000 Kiva robots in its fulfilment centers. But this traditional automation is not
enough. One of the areas of investment, as well as research and patenting activity of
Amazon is the use of drones for fulfilment. This covers drone transport of large and small
parcels, inside warehouses as well as outside, in particular between warehouses and homes.
This creates problems related to public safety and the coordination of large numbers of
flying objects and risks to the public, especially in the case of low-power low-flying drones
which could feasibly hit a bystander in the head accidentally taking out their eyes. A flurry
of start-up activity is trying to address these issues, arguably in the hope of becoming an
Amazon acquisition.
Amazon is not the only driver of progress in this domain. Fastcodesign recently featured
Ocado an online-only UK supermarket venture established in 2000. At one of its fulfilment
centers it employs a swarm of over 1,000 robots that enables it to fulfil a 50-item order in
under five minutes. A human team would need about 2 hours to do this. Yet this is the kind
of internal logistic performance that is needed to provide consumers with same-day, onehour or two-hour delivery of their purchases. Ocado developed these robots with UK based
Tharsus. It sells over 50,000 items online, not just its own branded products but meat, dairy
and flowers and products from third parties. It provides its fulfilment technology to other
retailers and is already working with Morrisons. According to Ocado “the intellectual
property surrounding that original idea has long been in the public domain, we simply
applied the idea to storage systems for grocery and added our own innovation.”
It would be interesting to explore how this kind of a system, which already exists, and which
many technology entrepreneurs would be happy to try to improve, could support the sales,
distribution and delivery of produce from SFSC producers.
Rapid Progress in Food Delivery
In late 2017 Pitchbook featured 5 venture backed start-ups focused on food delivery to the
home. These are




Instacart of San Francisco which received $726M from private equity to reach a valuation of
$3.4B in March 2017
Freshly of New York which received $107M from private equity investors to reach a valuation
of $200M in June 2017
Tiff's Treats of Austin also called cookie Delivery which received $60M from private equity
with valuation unknown …
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Drizly of Boston which received $35.8M from private equity to achieve a valuation of $73M in
April 2017
Houzz of Palo Alto which received $613.6M from private equity for its decorate your table
service, to achieve a valuation of $4B in June 2017

In a separate article Pitch Book covered the top 10 by value food delivery companies which
included






Delivery Hero of Berlin founded in 2011 with a July 2017 evaluation of $4.5B
Just Eat of London founded in 2001 with a July 2017 evaluation of $2.4B
Hello Fresh of Berlin founded in 2011 with a July 2017 evaluation of $2.1B
Takeaway.com of Amsterdam founded in 2000 with a July 2017 evaluation of $1.1B
Deliveroo of London founded in 2012 with a July 2017 evaluation of $1B

MIT technology review featured an autonomous delivery van developed by a silicon-valley
start-up called NURO. The interesting feature is that being autonomous the van has more
space for things to deliver. It also affords savings on personnel needed to drive, so it can
offer delivery services at a better price to wider range of consumers. In January 2108 it raised
$92M in venture capital and has already released its prototype. Its vision is to provide a
transport and logistic solution that will enables local commerce by providing an affordable
and flexible delivery service.
Other entrepreneurs are doing similar things. The FT featured the Silicon Valley creation of
a London entrepreneur called Robomart. This is an autonomous fruit and vegetable van that
can be “called” by a consumer using an app whenever it is close by.
Walmart announced in March 2016 that its home delivery service will be available to 40% of
US households by the end of 2018. The service is available to anyone who orders more than
$30 worth of groceries on payment of a $9.99 delivery fee. If they order before 1PM they will
have delivery within 4 hours. Orders will be fulfilled via 800 of their stores nationwide, and
delivered in collaboration with Uber, Deliv and other ride and delivery platforms.
Reinventing the Daily Milk Round
One of the important social and environmental causes to emerge in recent years concerns
plastic. Initially the main campaign was one to reduce the use of plastic bags, with a view to
reducing litter and the risk of choking of wild animals. Legislation targeting the use of
plastic bags in stores has already been quite successful. Other campaigns concern reuse of
plastic bottles and the recycling of plastic used in bottling and packaging. More recently
there has been a move back towards the use of glass bottles and jars, as well as a trend
towards the sale by weight of unpackaged goods such as meat and potatoes.
The FT recently featured a story about a milk delivery company that has benefited from this
trend. It is a reminder that the daily milk round has not yet been consigned to history even
though the share of bottles delivered to the door has fallen from about 90% to 3% in 2016.

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N° 728055

SKIN D3.4: Foresight scenarios on unlocking the bottlenecks (M18) as an input to community animation

54

There still exist actors such as Milk and More which in this case employs 1,100 people in
daily delivery. They are a far cry from the milk-man of old. As the name suggests they
deliver far more than milk. Their continued success, in no small part, lies in how they have
adapted to the use of social media, mobile apps and e-commerce to provide their customers
with the flexibility and convenience they require. The point of the FT article was to highlight
how powerful a values-based business approach can be when the values of the business
resonates with those that consumers want to promote.
The CEO of Milk and more speaks of a quiet revolution where his company has gained 7,000
new customers in the last 4 weeks, 90% of which are interested in receiving their milk in
glass bottles.
The article describes the various investments that Milk and More plan to make in the very
near future. Their CEO talks of 3 big trends he sees driving consumer behaviour:
 People want to know what they are eating and who produced it
 People are environmentally conscious and want to help reduce plastic waste.
 People are looking for community values
Companies like Milk and More could represent an opportunity for SFSC actors in the region.
The big issues to address include how to organise the fragmented group of SFSC producers,
make their inventory visible to Milk and More customers and ensure availability of SFSC
produce ordered by Milk and More customers and its timely delivery to Milk and More pickup points.
IKEA Changing with the Times
IKEA is the world leader in furniture retailing. It has a turnover from sales of €38.3B a year
and more than 400 stores in 49 countries. It used to make plans and projections on a five to
ten-year time horizon. More recently it has shifted to a 3-year time horizon. The reason
being the increasingly rapid pace of change in society and the markets of interest to IKEA.
Until now IKEA has tended to build stores on a massive scale on the outskirts of major
cities. The idea was that people would drive out to the store, walk through it, try out their
stylish reasonably priced furniture, see what suits, collect what they want and bring it home
in their car for assembly. According to IKEAs analysis, the future requires a quite different
approach. Low cost furniture is still the goal, but people will have smaller homes and less
cash to spend. Furthermore, they won’t have a car to bring it home in.
The main issue is that by 2030 60% of the world’s population will live in large cities, people
will have less cash to spend and live in smaller homes. They will have fewer cars and an
increasing number will not even have a license. Already it is possible to see signs of this
happening. In large cities such as London, an increasing number rent as they no longer see
themselves as capable of owning their own homes, while apartments increasingly come
without a parking space and often even without a kitchen. Richard Florida and Benjamin
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Schneider have recently argued in City Lab that the housing crisis that certain parts of the
world seem to be currently experiencing is a global phenomenon due to the fact that
“housing has been financialized and turned into an investment vehicle, which has caused an
oversupply of luxury housing and a lack of affordable housing in many cities across the
world.” They have raised an alarm and call upon governments to act. Whether they do or
not they do, IKEAs assessment of the future household seems more or less inevitable.
The response of IKEA is to have smaller stores with less merchandise, much closer to the
centre of towns and to rely much more on an on-line shopping model. They have started
experimenting with a range of smaller town-centre formats as part of their preparation for
this change. Another important change in the works is a greater reliance on the online
experience, and the introduction of a home delivery service.
It recently acquired a company called task Rabbit, a platform that matches people who are
able and available to carry out various chores and tasks with people willing to pay them for
the service. The idea is that Task Rabbit will now help buyers of IKEA furniture to engage
someone who will unpack and assemble the furniture and take away the wrapping.
Fast Company also reports on the transformation of IKEA. In this case it points out the use
of AI, AR and VR as well as visual social networks such as Pinterest to make IKEA more
accessible to a greater number of consumers, in particular to those who don’t own cars.

Inspiring Stories of Current Initiatives in the US and Asia

The Role of the Konbini in Japanese Food Delivery
Most people who have lived in or visited Japan, have been fascinated by the lunch-time
ritual of eating “bento.” These exist since ancient times and have evolved with technology
and according to the needs of consumers. Every other train station in japan sells the variety
called “eki-ben” which is often based on local or regional ingredients. There is even a special
type of Japanese “o-taku” who collects “eki-ben” for a hobby. Shops at train stations or more
generally at public transport hubs and local convenience stores are a part of the Japanese
retail phenomenon and play an important part in feeding the Japanese population. With the
massive and sudden closure of outlets in large restaurant chains such as Yoshinoya, there
are increased opportunities for opportunities small store chains such as Lawson and Family
Mart to increase their role in Japanese daily life. The FT has recently commented on growth
in the convenience store sector in Japan. The trend started about 20 year ago and there are
now over 55,000 “konbini” across the country, providing 3 fresh deliveries a day of o-bento.
The ambition is to do even better, and food is seen as one of the key growth opportunities.
Food Navigator observes that bigger is no longer better in retail. It is of the view that
“convenience stores will be the fastest-growing bricks and mortar channel in Asia over the
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next five years, as retailers expand their networks and shoppers change their shopping
habits.”
Here we see a dynamic change in the small store convenience store sector in Japan.
Elsewhere we have discussed how Alibaba claims to have transformed over 600,000 mom
and pop stores in China, by providing them with their proprietary cloud-based inventory
and order management, as well as tying them into a flexible and efficient distribution
system. So far in Europe efforts to upgrade small stores appears to be limited to “black box”
technology intended to increase tax revenues and block the discretionary revenues on which
they have often relied for their modest incomes. The right approach for Europe might be to
explore what can be done with the big chains and franchises, with a view to helping short
food supply chains. This suggests a new kind of hackathon that may require a regional
approach in order to ensure a complete solution to a complex problem at local level. The
complete solution may depend upon collaborative economy ventures and provide a new set
of opportunities for working employed in transport and mobility related gig-economy.
The Organisation of Meal Delivery in Mumbai
India is an interesting source of unusual and highly effective business organisation models.
No-one studies innovation without studying the Aravind Eye Clinic or the Dabbawalas
system for food delivery in Mumbai. A 2012 account of the Dabbawalas meal distribution
network describes a cooperative system of 5,000 people delivering 40,000 meals a day across
the city of Mumbai and returning the reusable containers to the place of food production,
with an error rate of one delivery in 16 million.
Working with local governments allowing carriers employed by cooperatives to use public
transport for free. Some cities in France have already experimented with free public
transport in an effort to encourage tourism, so why not try a variation on this to support
short food supply chains?One scenario is to organise and institutionalise a regular activity to
“Hack Food Delivery.” One of the biggest issues will be cooperation from producers to
provide the food in a format that is suitable for delivery. This might mean the use of
reusable containers (that must be returned), the use of (smart) labelling that contains
delivery instructions, links to online recipes or video tutorials or personalised nutritional
advice. This type of SFSC oriented hackathon would need to bring together competencies
and economic actors from production, processing, nutrition, packing, transport and
logistics, in order to provide for the conception of complete as opposed to partial solutions.
US Delivery to the Home, Into the Home and To the CarWhen No-one is There
In November 2017 Amazon launched a new delivery service to its clients in the US. The
service is called Amazon Key. In this case if your home is secured suing an IoT enabled lock,
goods will be delivered to your home, even when you are not there. The Amazon Key Home
Kit allows a home owner to remotely monitor and control entry to their home. Once you
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have this you can give permission to the amazon delivery services to enter your home and
drop off groceries or other purchases, and then leave closing the door behind them.
In early 2018 Amazon has gone one better and now offer delivery to the customers parked
car. This service is called Amazon Key In Car Delivery. It is available in a limited number of
cities and for a limited number of cars with remote car-locking facilities.
CB Insights recently featured a patent for a home shopping concept whereby the ‘shop’ is
directly integrated into the home. The overall formula depends on the use of unmanned
delivery vehicles such as drones, bringing the on-line ordered product from the warehouse
to the home where it enters via an unmanned in-house retail outlet. Transport could take
place via unmanned drones, delivery robots and uber-like delivery services. Clearly the
delivery of predictable purchases, purchased based on IoT connected fridge or regularly
scheduled purchases permit all kinds of possibility for optimization based on ‘ride sharing’
and the differentiated treatment of urgent, non-urgent, perishable and non-perishable
goods. For several years now, Walmart has been investing in research and company
acquisition in order to create a strong capability in e-commerce and home-delivery. It
remains to be seen how this will play out.
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6. The Circular Economy
The circular economy is the new industrial development paradigm. It is an important part of
EU industrial and economic development policy. It includes activities such as urban mining
and increasing importance is given to the re-use or recycling of organic waste and for the
emergence of a circular bio-economy.
From this point of view the food industry and adjacent sectors such as leather, textiles, wood
and fisheries, are all a part of the circular bio-economy. In particular the management of
food waste can be seen as a form of urban mining. These will continue to be important areas
for investment in future research, innovation and sustainable economic development.
It means that those involve in food and agricultural production need to learn a new set of
concepts and a new vocabulary of development if they are to fit in with this larger
employment and new business creation process.
Urban Mining
The site of Belgian recycler Recupel gives 7 reasons why urban mining is overtaking classical
mining. They explain that this is so due to a convergence of the following factors:
 The age of cheap, abundant raw materials is over and classic mining alone cannot
meet the rising demand for electrical and electronic appliances
 For some rare metals, urban mining is gradually becoming the only source; There are
forty different elements that can be recovered from old mobile phones. These include
not only copper, tin, silver, gold and palladium, but also rare earth elements such as
europium and terbium, which are scarce, mainly produced in China and exported in
small quantities, the result being that 30 to 40% of demand for certain rare metals
today is already met byurban mining.
 The recovery of metals from e-waste can be done increasing efficiently. In electrical
and electronic waste for example one finds up to 50 times higher concentration of
valuable metals and minerals than in the ores extracted from mines. Almost 100% of
the metals used in these phones can be recovered. One tonne of mobile telephones
for example will yield about 300 grams of gold.
 There are many ethical advantages to urban mining, not only can it help to solve and
urban waste disposal problems, it can reduce the carbon footprint of mining activities
and avoid misery association with trade in conflict minerals. According to a recent
article in Fast Co-design, at least one company produced gold jewellery from recycled
e-waste aiming at market differentiation based on the ethical principles involved.
That company is none other than Dell and it claims that gold mined in this way has
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99% less impact on the environment than gold mined using a traditional extractive
approach.
As the so-called throw-away economy transitions to the circular economy, change is
being accelerated due to the interest in policy makers in the job-opportunities it
creates and by investors due to the new investment opportunities this provides.

The Circular Bioeconomy
All of the arguments provided above for the rise in importance of urban mining of metals,
could also apply to the urban mining of organic waste streams, as an essential component of
the circular bio-economy.
For our purposes the take-away from this is that new farming systems based on the urban
mining of organic waste streams in the context of the circular bio-economy could one day
overtake the production of food and feed via traditional agricultural practice.
I lived in Japan for many years and learned the concept of “nama-gomi” which sounds like
“raw rubbish” but basically means kitchen waste. When you separate rubbish for collection
there is a nama-gomi channel. This is designed to avoid the clogging of pipes from oils and
rice and other things being flushed down the sink. It also provides an opportunity for
creating compost and other by-products.
A second take-away from a reflection on the circular bio-economy is the need to think about
separation of waste streams. To a large extent waste disposal is a public service paid for by
citizens via taxes and charges levied by local authorities. As waste becomes more valuable
however, it creates opportunities for new entrepreneurial ventures and jobs. The task of
treating waste therefore becomes a more complex differentiated task that needs to be shared
between the private and the public sector. Where or how should share roles and provide
infrastructure and enabling legislation so as to facilitate experimentation and new business
development based on the transition. This too is related to the conditions needed to
encourage the emergence of new SFSC models and encourage the adoption of old ones that
can be scaled-up, copied or emulated elsewhere.
The urban mining idea has been around for a while, but it recently featured in a special
report of the FT as one of which focused on the commercial potential that lies in exploiting
of which there are over half a million in Europe. The article focuses on the ambition of the
Group Machiels based 60kms from Brussels and in particular on their plans for the which
contains over 16 million tonnes of industrial and household waste. The emphasis of the FT
article is on the mining of landfill to produce metals and energy. The disposal of organic
waste may have to be approach differently, as it decomposes and pay not exist in a easily
treatable form in landfill, however bio-reactors are being developed that will
durable/persistent plastics. The treatment of waste streams related to food, sewage and the
products of clothing, wood work and plant-based textile and clothing industries may
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present a more immediate almost real-time problem that will need to be approached in its
own unique and innovative way.

Food Waste
In many ways food waste is the price we pay for Freshness. According to Modern Farmer,
food waste is the number one material taking up landfill space, more than paper or plastic.
They are of the view that the next revolution in food concerns what you don’t eat (what you
waste) as much as what you do eat. The article by Modern farmer points out that 14% of
food purchased by American households gets binned, and a further 14% of this has not even
been taken out of its packing. This is an indicator of the potential of consumer analytics to
reduce food waste by improving food budgeting at the individual or household level. Add to
this the contribution of reduced consumption on the health of individuals as well as on
demand for agricultural produce. This also highlights the problem of how a (small scale)
SFSC producer in a world of plenty.
In optimising the market value of their crops, producers often leave crops in the field to
avoid the cost of harvesting what they see as unprofitable or price distorting bumper yields.
Then food waste issue is not just about food that ends up in landfill but food that is wasted
in the field, whether through poor processes or the simple case of abandonment. Clearly
there is scope for creativity and innovation in rationalising production in a way that help
solve the problem of feeding the world and otherwise making use of what farmers produce.
The overall approach is arguably to integrate agricultural production as an integral part of
the circular bio-economy.
The Modern farmer article points out that of the 100 “most wasted” agricultural products,
the potato comes out on top. Industry experts estimate that up to 50% of the potato is
wasted in the production of processed products such a s fries and potato chips. Researches
have bene working on things to do with this waste. When dried it can be transformed into
animal feed and when pulped it can be used to extract various other food additives. The
point being that SFSC producers that do some kind of processing could one day derived new
revenues from the waste generated.
Similar figures exist in Europe. WRAP a UK public private partnership to support the Waste
and Resources Action Programme produces detailed figures on the extent of the problem
and is leading a number of important initiatives involving producers and retailers.
An important factor in creating waste is portion size, and arguably by extension packaging
and buying options. This could be an opportunity for SFSC producers. Certainly, they should
explore the question of how to work with consumers to help them reduce waste. App based
services already exist. Two of note in the UK are Green Egg Shopper and Love Food Hate
Waste. So it is not necessary for farmers to start from nothing. They should think in terms of
partnership with existing actors that already know how to talk to consumers about these
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issues and already have ideas as to what can be done. Innovation coaches and extension
officers could play a constructive role in this regard.
There are many ways to address the issue of food waste. Platforms exist such as Green Egg
Shopper and Love Food Hate Waste. Another is Food Cowboy which is aimed more at
companies involved in retail, HORECA and logistics than at the general public. Another
approach is the “expired supermarket” a retailer specialised in sale of expired or nearly
expired produce. Both France and the Netherlands provide examples showing how it is
possible to do well out of selling expired goods. It fits in well with increasing consumer
adoption of sustainability driven behaviours as well as an increasing awareness that expiry
dates are un reliable and do not work in the way originally foreseen.
A UK charity called Action Hunger plans to integrate recovered of food waste into its
intervention strategy. It will use vending machines not only for food distribution but also for
the distribution of clothing to people who are homeless. The use of vending machines may
seem impersonal, but it responds to the need of people in difficulty at times when shelters
or official aid organisation may be shut, unattended or may have a reduced presence.
Homeless people represent the extreme cases of immediate need, but many individuals and
families experience difficulties at least occasionally and these can benefit as well.
Supermarkets are often allies in this and vending machines can be stocked by voluntary
workers. For the producers or processors and retailers involved, this can be a source of social
capital and organisations such as these fall into the logic of the collaborative economy. The
question is how can SFSC actors get involved and how can this support their business
model?
The interest in new POS technology is not limited to up-market or highly competitive retail
outlets but clearly represents an opportunity for charities as well. Everyone can benefit from
convenience no matter what their situation. So why limit this to vending machines why not
explore the use of unmanned kiosks, autonomous vans and drones.
Little Free Pantries is another concept developed in the US and inspired by Little Free
Libraries of which there are over 50,000 in 70 countries around the world. The pantry
concept which started in 2016 focuses on non-perishable goods. It is based on the opensource philosophy in terms of pantry design and guidance for those who want to implement
it. It is also a response to the fact that an increasing part of society even in advance
economies such as that of the US experience food-insecurity. In 2014 for example the USDA
reported that up to 14% of American households, approximately 48 million people are foodinsecure.
It is not hard to imagine future developments of the idea that use simple IoT technologies to
make it easy for people to find a pantry and for those who would stock it to know if it needs
stocking and with what. Where pantry or similar systems are available it is possible to
imagine hackathon type events where the local tech-savvy kids get together to design and
install their low-cost Arduino based devices that implement a more complex supply chains
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system connecting these devices to needy consumers and willing suppliers. It would extend
the voluntary service dimension in way that might appeal to local youth and educators.
Modern networking and logistic technologies are already being applied in this area. Meal
Connect, a system developed by Feeding America a network of over 200 food banks in the
US, is a mobile app-based system that facilitates the logistics of food waste reduction or
food-recovery by stores and restaurants. According to Fast Company it has already
facilitated 737,000 pickups and re-purposed enough food for 278 million meals.
Another entrepreneurial actor in this space is Kimbal Musk, the brother of Elon Musk. He
has launched a chain of restaurants called Next Door Eatery whose goal is to provide fresh
produce based on locally produced meat, fruit and vegetables for a very low price. It uses the
tag line “we know where our food comes from.” All items on the menu cost less than $10 and
he is experimenting with formats that allow him to provide meals at less than $5 all based on
locally grown ingredients. Adopting the motto “food is the new internet” he has setup an
incubator for indoor agricultural entrepreneurs called Square Roots. In his first year (2017)
he hosted 10 growers, culled from over 500 applicants.
Examples exist in Europe too. Karma is a Stockholm based digital platform for reducing
food waste. Instead of throwing away food restaurants and grocery stores sell it to
consumers who use the Karma app, at a discounted price. Olio is a London based start-up
aiming at the reduction of food waste. It provides a free app connecting people with their
neighbors and local shops so that surplus food and other items are shared instead of thrown
away.
It is debatable whether these qualify as short food supply chains, but producers, restaurants
and other actors could benefit from working with organizations like these to minimize food
waste and generate good will among those consumers who want to support such efforts for
the public good.
One of the issues arising in the management of food waste, is the possibility of predicting
when food becomes waste, based on some objective measurement of freshness. Labelling
that uses a sell-by date is very heavily criticised. There are conflicts inherent in the
possibility of food companies systematically underestimating shelf life in order to sell more
produce. Organisations such as ReFED are working on improving these system and
companies such as ZEST Labs have produced technologies and systems intended to better
manage the “freshness” dimension of food supply chains using concepts such as ZIPR codes
for Zest Intelligent Pallet Routing.
Another option for dealing with food waste is conversion of waste food into animal feed,
compost or related growth medium. Feeding waste to pigs has been a practice for very many
years, but it is not necessarily organized on a systematic or industrial scale.
The management of food waste is an important part of the circular bio-economy. Much of it
occurs within the urban areas, as this is where most food is stored, sold and consumed. This
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is therefore an excellent topic for collaboration involving private sector entrepreneurs and
city administrations intent on reducing land-fill, increasing food security and creating new
jobs based on innovative new bio-economy ventures.
We are not yet at the stage where producers of waste get paid based on the quality of the
waste they produce or for sorting it into categories suitable for different feed or composting
applications. Exceptions to this may include the use of cooking oils to produce bio-diesel or
used coffee grounds as a substrate for growing mushrooms.
Mining Urban Food Waste
One of the UNDP SDG targets is the halving of food waste by 2030. It argues that one of the
biggest benefits of food waste reduction could be in avoided GHG emissions, and that
avoided emission would in most cases be greater for food produced abroad. Half of the food
consumed in the UK is imported from abroad. Much of this comes from developing countries
where the share of produced wasted is often of the order of 50% of that produced. This
creates opportunities for innovation both at home and abroad. At home it creates an
opportunity for businesses aimed at reducing waste in local production systems, thereby
increasing the productivity of local food systems, improving food security and reducing
dependence on food imports. Abroad it creates opportunities for increasing the commercial
value of production systems, improving output by reducing waste related to food for export,
and creating value by finding better uses the associated waste-streams. Consequently, a
number of authorities have adopted explicit plans to reach specific goals by a given date. The
Scottish government has a food waste reduction plan to reduce waste by 33% by 2025, as part
of its overall plan to implement a circular economy.
Arguably the implementation of pans such as these provided incentives for new
entrepreneurial activity that could lead to new forms of SFSC in Europe. One of the goals of
the SKIN network could be to identify examples of where this happens and disseminate this
to the stakeholder networks which should include people responsible for the design and
implementation of circular bio-economy action plans and food waste reduction strategies.
Waste Management Magazine features many articles on the issue of food waste. One article
emphasises the role of local government for the implementation of strategies that address the
food waste issue, and underlines the need for a comprehensive approach based on an explicit
.
An organization called points out that whereas 920,000 tonnes of food is wasted every year
in the UK, up to 75% of this is avoidable. They have created a food sector award for
excellence in waste reduction called the award. The creators claim that it is the first such
award for the food sector. Created to showcase best practice and recognize excellence and
encourage adoption of sustainable business practices. It is not clear if or how this is related
to the environmental consultancy called that helps its clients develop sustainable business
operations by designing and implementing waste reduction and recycling solutions. They
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claim that “proper waste management significantly decreases waste volume, increases
recycling and can produce savings in excess of 40% on waste disposal costs.”
The upshot of this is that food waste can be considered the start of a whole new set of
supply chains. Some of this can be repurposed as food, more of it can be used as input to a
bioreactor that will produce feed, for animals or insects or compost. In any case it may not
be wise to consider short food supply chain originating in the food waste, on their own, as
the viability of the overall business may depend on the richness and completeness of the
industry eco-system served by food waste in general, and which is produced at all stages of
its journey from farm-to-fork.
Feed from Food Waste
An important issue in any insect-based supply chain is the sourcing of insect feed. Arguably
food waste itself will be an important source of feed for reared insect populations. It is likely
that such a food waste should be sorted into different categories and processed in some way
so as to be of optimal nutritional value for the insect species that consumes it, or of optimal
environmental impact, once the cost of transport, storage and processing is taken into
account.
Nowadays it is commonly held claimed that up to one third of all food consumed by
households is wasted this may in fact be an understatement. US based Food Forward points
out that in global supply chains, substantial amounts of food are wasted long before feed
gets to the shop, the restaurant or the home. A lot is wasted at the farm, during transport
and during processing. They claim that over $900B worth of food is wasted every year. Their
video provides examples of how in the case of a pot of fruit yoghurt imported from abroad,
50% of the fruit might be lost on the farm, 50% might be lost on the way from the farm to
the processor, and more losses incurred at the processor if graders remove all but the most
perfect fruit. They call this “the first mile” and insist that just as much if not more is lost
during the first mile as during the last mile of the products journey from farm to fork. The
goal of Food Forward is to reduce this kind of food waste. They have 3 main services
backyard harvesting, farmer’s market recovery and wholesale recovery. In a nutshell they
collect food that would otherwise be wasted and deliver it to local relief agencies. From a
logistic point of view produce is delivered within 24 hours of recovery to over 150 hunger
relief organizations, some of which pass this on to a further 300 direct service agencies.
They use an anonymous survey to help them benchmark and identify waste hot spots in the
food chains of different producers advising them on how to reduce their food waste,
encouraging them to save money, reduce their climate footprint and help feed the local
poor. Their videos feature companies such as Unilever and Nestlé.
Since their creation in 2009, they claim to have “rescued” almost 16,000 tonnes of food
waste. The organisation has grown through mergers with similar structures in the region
such as “Fruit for All”. They are now a non-profit organisation with tax exempt status in the
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US, 22 full time paid staff and a network of more than 7,000 corporate and individual
volunteers, taking part in over 160 recovery events every month.
Although this is not an example of food waste being sourced for insect feed, it is an example
of a short food supply chain where food (in the form of waste) is produced at homes,
restaurants and caterers, markets, wholesalers or shops. Food Forward has organised a
delivery service linking this kind of producer with the consumer, in this case US citizens on
food stamps or otherwise in need of food support.
It is interesting to note how the business model depends on the work of volunteer and the
charitable of the company for tax treatment and donations. Arguably the company also
provide a range of public goods beyond assistance to charitable giving, and equivalent in
some sense to CO2 capture or ecological services. Clearly it consumes only one fraction of
the municipal food waste stream. Perhaps a broader more viable business model can be built
on the basis of managing the totality of organic waste streams, diverting other fractions for
processing as insect food, animal feed or biogas production from bio-reactors.
The type of solution represented by Food Forward is only one of many. Winnow Solutions is
another, in this case addressed essentially to the professional chef that considers food waste
management to be a part of the work of a modern chef, managing a modern kitchen. It is
based on an IT system that makes it easy to record and track food use in the kitchen, and
thereby identify opportunities to make savings. The website and related blog has many
interesting case studies of how companies such as IKEA have adopted Winnow Solutions to
help them reduce waste and ultimately save money. In this case IKEA has deployed the
system in 130 of its stores, leading to a globally saving of the equivalent of 500,000 meals,
with a value of over €1,000,000. Individual store managers have achieved savings of up to
40% in less than six months.
At this time, it seems that local governments still have a lot to do to create the conditions
needed for these new ventures to survive. In the case of the UK, much of the heavy lifting is
done by an organisation called WRAP the “Waste and Resources Action Programme.” It
deals with much more than recycling and reuse in the circular economy. It is active in the
food and beverage sector, as well as agriculture, Hospitality and Food Service. It has
published a Food Futures Report that addresses many of the issues of interest to us in SKIN.
In particular it works with industry, local authorities and government to accelerate the move
to a sustainable, resource-efficient economy.

The Carbon Economy
Although it is common nowadays to think of farming as the elephant in the room of GHG
emitters, it is also possible to see farming as a CO2 capture activity. Growing grass, fattening
cattle and planting trees are all CO2 capture activities. In this sense farming is a process by
which CO2 is transformed into food, fibre and other useful commodities. It is interesting to

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N° 728055

SKIN D3.4: Foresight scenarios on unlocking the bottlenecks (M18) as an input to community animation

66

note that some of the new and emerging circular economy concepts are based on the idea of
using CO2 as the primary input for a new chemicals industry.
In 2016, Fast Company magazine reported on progress made by NRG in the demonstration
of a technology that captured CO2, transformed it into a type of runner foam, and used this
to create the sole of a sneaker. This sneaker was created by NRG a US energy company
working with 10XBeta, one of 23 teams that have been selected by the Carbon X Prize
committee to go on to the final round of the competition. Fast company explains that there
are many industrial ventures that attempt to take CO2 as a primary input and process it to
produce something of use to society. These include a company in Iceland that turns CO2
into methanol, a company in Texas that uses CO2 to make coatings and adhesives, a
company in Massachusetts that uses CO2 to make polymers and a Japanese company that
uses CO2 to produce polycarbonate plastic. Until now however no one appears to have
succeeded in creating an industrial product fromCO2 in a way that produces fewer
emissions than it consumes. The winner of the $20M X-Prize will not be announced until
sometime in 2019.

Bio-based New Manufacturing Models
Natsai Audrey Chieza, the founder and creative director of works on the development of
new manufacturing paradigms that enable a transition away from materials used in industry
based on the extraction of natural resources towards materials that can be “grown” based on
the innovative combination of biology, technology and design. In her recent she explains
how this can be used to reduce pollution in the fashion industry. One of her examples
involves the use of bacteria that produce pigments that can be used as bold, colour-fast dyes
that reduce pollution and water use associated with the dyeing process.
Neri Oxman, Head of the “Mediated Matter” research group at MIT Media Lab works on a
new manufacturing paradigm called "material ecology." This is based on a combination of
biology, computation and digital fabrication technologies. Her aim is to develop a whole
new approach to manufacturing where “assembly” is replaced by “growing” based on
incubation. In her TED talk she describes how she uses chitin obtained from food waste,
processes this to create a range of 3D printable polymers. She then uses 3D printing to
create complex structures than incorporate air bubbles along with photosynthetic
organisms. These are incubated so that the organisms trapped in the bubbles grow in predetermined ways creating colours and textures, transforming the initial printed object by
modifying its shape and other physical properties.
The result is extraordinary and points towards a surprising new approach to creating useful
objects that more closely resembles farming or food production than traditional
manufacturing.
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Bio-Buildings and Bio-Reactors and Edible Goo
The Bio Intelligent Quotient (BIQ) building was launched in Hamburg in 2013. Recently
featured in Lab Roots, it is an experiment in new building concepts and also an exploration
of new dimensions of the bio-economy. The building has a living skin in the form of a glass
envelope that contains micro-algae which feed on CO2 and sunlight to grow. It generates
heat that is used to that neighbouring buildings and the algae itself is harvested occasionally
and processed into food supplements. If it is acceptable to clad building in photovoltaic cells
and other functional layers, then why not a living algae farm?
Bio-reactor based production units have been consider elsewhere. The use of bio-reactors is
an essential aspect of the clean-meat, lab-cultured meat or equivalently the cellular
agriculture movements.
Fast Company discusses the work of researches at VTT in Finland who are busy developing
“edible goo” that the reader will one day “grow in its kitchen.” The basic idea is always the
same. You start with cells, usually stem cells, of something that you want to eat. You
cultivate these in what is effectively a giant test-tube. You add nutrients, light and CO2 as
needed. You manage the conditions under which growth occurs until the cells are ready to
be harvested. In the case of the Fast Company article the focus is on growing cells from
edible berry’s and the hope is that these will be as tasty and nutritious or even more so than
their natural equivalent. The advantages are clear in that you can grow these in small
scalable production units and the energy and nutrients needed to produce a given volume of
output are an order of magnitude lower than that required by nature. The classic
comparison by of being the production of beef using a cellular agriculture approach, which
promises to reduce land use by a factor or 100, with similar gains in terms of water and
nutrient management, as well as providing a method of production that is independent of
the weather and climatic conditions outside. The vision of the featured research (Lauri
Reuter) is one of a future where every home or place of work has something like a coffee
machine, into which one inserts a capsule and switches it on, to obtain a week later some
form of tasty nutritious goo, that can then be either consumed directly, cooked or processed
in the kitchen as part of a next generation cooking process.
New Uses for Wood
The Farmer’s Journal in Ireland points out6 that “one in every 10 acres of land in Ireland is
under forestry.” This is the highest rate of afforestation in over 300 years. Forest serves a
useful commercial purpose and provides a means of sequestering carbon, balancing up GHG
production in other areas such as beef and dairy production. Land used for forestry is not
used for food production. Nevertheless, it does fit in with the circular bio-economy and is
being constantly transformed by innovative new application of wood and new methods of
production.

6

Farmers Journal article of March 12, 2018
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Uses of wood continue to increase. An Australian company called All Birds produces what it
claims are the world’s most comfortable sneakers made from trees. More precisely they are
made from the fibres of the Eucalyptus tree and are designed to appeal to a certain kind of
environmentally conscious consumer. According to Fast Company, it was founded in 2016,
sold over a million shoes in the last two years and has since become the fastest growing D2C
shoe brand of all time.
Working with wood presents a lot of challenges, but the old trades of carpentry and joinery
may be ripe for disruption as new manufacturing techniques based on automation and
robotics as well as new digital manufacturing paradigms using technologies such as CNC
machines and 3D printers, are increasingly able to work with wood, indeed enabling the
creation of wooden structures that are impossible to build using traditional techniques.
A group of US scientists claim to have developed a new way for treating wood that makes it
12 times stronger than natural wood and 10 times tougher. In other words, they can treat
wood to make it almost as strong and durable as steel. They claim that the new technique is
low-cost, easy to implement and can be applied to a wide variety of woods.
Nintendo has recently launched a cardboard piano for children. This is part of a range of
accessories intended to go along with the Nintendo Switch console. This is its seventh
gaming console released in 2016 with the intention of taking Nintendo into the mobile
gaming business and enabling the emergence of a market for new product concepts based
on ad-hoc connectivity between the switch and other devices such as the components of its
cardboard board piano kit.
In 2014 Google launched its ultra-low-cost VR headset called Google Cardboard. Since then
an estimated 10 million people have downloaded the instructions or bought a pre-assembled
version.
In 2016 IBM launched TJBot a Raspberry Pi based cardboard chat bot intended to show off
the abilities of Watson its flagship chat based AI capability.
All these products use cardboard instead of plastic for the “container.” Cardboard is cheap,
light and easy to work with. It is also easy to recycle. Whatever misgivings people might
have about using relatively “ugly” cardboard it is easy to work with using the equipment
available in a typical Fab Lab, Makers club or communal man-shed, and it provides a good
solution for enclosing electronic goods with a limited lifetime.
Flexible Organic Photocells
In her 2017 TED talk, Hannah Bürckstümmer explained how the production of flexible
organic photocells could change the energy equation of cities and the built environment.
This technology allows the functional organic molecules to be dissolved in a special ink and
later printed onto any physical substrate as a flexible semi-transparent film. She claims that
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the technology is on the verge of commercialisation and is already being produced by
several industrial partners.
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7. The Animal-Free Movement
Sustainable Meat Substitutes
Meat substitutes have existed for many years. They are a response to the needs of specific
consumer segments, in particular those represented by vegetarians, vegans and other thrives
that avoid meat either on the basis of animal welfare or out of concern for the environment.
Many fast food outlets now offer some form of meat substitute, most often in the form of a
veggie burger. Nevertheless, many consumers simply like the taste of real meat and find it
hard to switch even when they are sympathetic to issues such as animal welfare and the
environmental cost of beef production. This has driven research on a range of other
approaches, the search for meat-like meat substitutes, as well as new production concepts
such as lab-grown meat.
This can be considered a source of inspiration for SFSC in that removing animals from the
food chain and removing the need for land in order to produce it, changes the geography of
food production, creating opportunities for entirely new supply chains to emerge.
Impossible Foods of the US has created a plant based “beef burger” called the “impossible
burger”. In their marketing material they claim that “animal agriculture uses 30% of all land,
over 25% of all freshwater on Earth, and creates as much greenhouse gas emissions as all of
the world’s cars, trucks, trains, ships, and airplanes combined.” They also claim that “the
Impossible Burger uses 95% less land, 74% less water, and creates 87% less greenhouse gas
emissions” compared to traditional burgers. It has created some media buzz on the basis
that fans of the traditional burger appear to have difficulty spotting the fact that it is 100%
plant based. The main ingredient that gives the burger it texture is textured wheat protein.
The decisive ingredient however the one that “makes meat smell, sizzle, bleed, and taste
gloriously meaty” is a substance called heme. This is abundantly present in red meat, but
also in the roots of many plants. It is not efficient to extract heme from plants, so the
company spent 5 years developing a technique based on genetically modified yeast allowing
them to manufacture it in a bio-reactor. In August of this year, the New York Times
reported that there may be some snags down the line, due to the fact that the US FDA has
refused to confirm that heme is safe for human consumption. Established in 2011, it is
backed by $250Million from venture capitalists and high profile individual investors such as
Bill Gates. In any case the product has the support of a number of celebrity chefs. It is
available in almost 100 restaurants and food outlets across the US. These include Michelin
start restaurants and the company aims to partner with over 1000 other restaurants in the
not so far future. This is an example of a SFSC in the sense that it represents a business
model where the farmer has been partly removed from the supply chain, thanks to animal
protein through raising cattle being replaced by substitutes grown in a vat.
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Impossible Foods is not without competition. Another US based venture is Beyond Meat.
This has created a range of burger substitutes such as the Beyond Burger and the Beast
Burger. It has the same texture as meat, but not the same taste. It uses beet juice to simulate
the “blood” of red meat. This company talks about the future of protein, where all protein is
plant based. It uses endorsements by top athletes to get the message across. Its main
ingredients are non-GMO soy protein and pea protein. It makes a range of beef substitutes
as well as a chicken substitute. It remains to be seen if this can provide the basis for a new
meat system based on urban agriculture. These products are available in more than 11,000
stores across the US. The company closed its latest round of financing in early December
2017 with an injection of $55Million to finance further research and expansion. High profile
activist-investors such as Leonardo DiCaprio now lend their support and commentators
have started to talk of the “plant-based meat industry”
White Castle a well-known US burger chain with a 97-year history of serving “meat,”
recently concluded a deal with PE backed Impossible Foods to offer an alternative beef
burger that tastes like the real thing, thanks to the addition of “heme.” The other main
ingredients being wheat, coconut oil and potatoes, it is vegetarian in everything except the
taste. The deal allows Impossible Foods to build a major manufacturing facility. Initially
White Castle will first make the non-meat burger available in 140 of its restaurant locations,
and if successful to all 380 of its stores.
The US based Modern Farmer magazine, recently featured articles on other kinds of meat
substitute, the so-called “lab-grown” meat. This goes by many names such as “clean-meat”
or “tissue cultured” meat or “cultured protein”. The process itself is an example of what is
termed “cellular agriculture”. One of the pioneers in this space is Netherlands based Mosa
Meat a Maastricht University spin-off that produced the first lab-grown burger in 2013. At
the time this was ridiculed in the public press, on the basis that the first burger cost
$330,000. At the time scientist behind the lab-grown burger felt that affordable clean-meat
would not be available for at least 10 maybe 20 years. Four years later Green Matters reports
that the price is now down to $11.36.
The production of meat such as the Mosa clean-burger relies on stem cell technology. Stem
cells are extracted from real animals by biopsy and they are then cultured in a bio-reactor.
They have to be feed, but their feed and care is very different from that of a normal animal.
The individual cells need to be processes into something that resembles muscle tissue, and
making it look red like real meat is also a challenge. Many of the properties of a real meat
product come from traces of blood and the presence of fat, so even when the muscle has
been mastered there are still other steps are required to provide authentic looking burgers
or steaks. Another issue that needs to be addressed is the industrialisation and scaling of
what have been until now a series of laboratory processes.
Many kinds of meat have now been prototyped in this way. These include beef, pork,
chicken and duck. In terms of commercial availability, they lag their vegetarian or yeastbased counterparts but should soon be available in restaurants and supermarkets. Their
main advantage from a food chain perspective is the possibility that they will change the
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geography and environmental impact of protein production. Some claim that producing
meat in this way requires one tenth of the land and water and half of the energy required by
traditional methods. There is scope for a more comprehensive study of the savings to be
made, especially in terms of GHG emissions.
Aside from Mosa Meat of the Netherlands, other companies taking part in the development
of this new industry sector include Memphis Meats based in Silicon Valley and backed by
superstar investors such as Bill gates and Richard Branson, Israeli based Super Meat and
Future Meat Technologies. Hampton Creek is controversial new entry and Food Navigator
has recently reported that clean meat and other products of cellular agriculture will be on
the shelves within 10 years and will be competitively priced with respect to traditional meat.
One wonders if this will lead to mega-scale protein factories based on a genetically unique
source of protein or a widely distributed local production units with a high level of genetic
variation producing a wide variety of functionally differentiated products that we have not
yet dreamed of. Once this market matures it may provide many opportunities for short food
supply chains. These will require a large number of support services providing stem cells to
seed the culture, large quantities of nutrients to sustain its growth, engineering companies
to provide the bio-reactors and related systems, as well as service companies for their
cleaning and maintenance, not to mention the other advanced processes required to create
entirely new products.
One issue to watch for EU agri-food exporters may be the recent interest of China in more
sustainable methods of food production, in particular its efforts to reduce greenhouse gas
emissions. China is aware of that livestock production already accounts for 14.5% of global
GHG emissions. It is also aware that this will increase as a result of its growing middle class
and the propensity of middle class consumers to increase meat consumption. Given its
extraordinary ability to enter new markets, and the ability of the Chinese government to
manage and support new patterns of consumption, China could very well emerge as a
leading nation in clean meat production in the coming decade.
The “fake” meat market is not restricted to humans. A US start-up called Wild Earth Inc. has
developed a range of lab-grown meat products intended for dogs. More specifically it
proposed vegan “kibble.” It is worth noting that 30% of all meat consumer in the US is
consumed as pet food. So, when we consider the environmental impact of meat
consumption, we should not only think of human consumption but pet food as well.
Feeding the 148 million cats and dogs belonging to US pet owners costs $30B a year and
emits 64 million tonnes of green-house gases every year. The plan is to create pet foods
based on lab grown yeast-based plant proteins. So far, they have received $8M in start-up
funding.
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The Clean Meat Movement
The game-changers report referred to earlier included 3 companies under the heading of
“synthetic animal products” as global game changers worth watching in 2018. The three
companies are
 which uses the tag line “a world without slaughter” creates meat substitutes using
stems cells without the need to breed, feed or slaughter animals, and which has so far
been backed by Bill Gates, , Richard Branson, the younger brother of Elon Musk, cofounder of and father of the modern food movement in America, as well as ,
 which uses tissue engineering to create collagen from cultured living cells and then
process this into a leather substitute called Zoa, which has backing from Sequoia
Capital, , and aka the “father of the iPod”,
 which harvests stem cells from fish for use in the lab-grown culture of fish protein
and related products, which has the backing of investment firms such as … and …
Other relevant game-changers identified by CB Insights in this report include:
 a company using microbial technologies to improve plant health and increase yields
 using machine learning to develop improved plant varieties.
 developing microbial solutions for use on farms and in greenhouses to improve
yields and replenish soils.
 using large scale simulations of outcomes of agricultural production systems to
improve decision making and optimize farm management.
 A Dubai based ‘extreme logistics’ service provider that provides a delivery system
based on the use of mobile phone location as a physical address, with venture
backing from BECO Capital, Winklevoss Capital, Endeavor Catalyst and New
Enterprise Associates.
It is interesting to note that of the 30 2018 game-changes identified by CB Insights from their
global data base of venture backed companies, 8 of these (27%) are of direct relevance to the
agri-food sector.
Animal-Free Milk Substitutes from Pea Protein
Beef and milk production tend to go hand in hand. The co-production of milk and beef is an
important part of the economic structure of agriculture. The same can be said of production
of lamb or mutton, with cheese and wool. So it makes sense to complete the replacement of
beef with sustainable animal-free substitutes, with the creation of animal free leather
substitutes for milk, leather and wool.
The idea of a plant-based substitute for cow’s milk is not new. A recent Washington times
articles cites alternative milk products based on rice, soy, almond, hemp, oat, coconut,
macadamia, hazelnut and cashew.
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The reason for the article was to discuss the emergence of two new alternative milk products
one from Ripple Foods and another from Bolthouse Farms, both of which are based on plant
protein derived from green peas. Bolthouse is owned by Campbell Foods and Ripple Foods is
venture backed by companies such as Google and other Silicon Valley funds.
The Washington Times article refers to the fact that sales of traditional cow’s milk has been
in decline while those of alternatives have experienced impressive growth. Interest in these
new products is related to the fact that they taste very similar to dairy milk, while being
non-dairy, non-lactose, non-GMO and vegan. Other product claims include the claim that
the milk produced by Ripple Foods contains 50% more calcium than normal dairy milk, and
that produced by Bolt House contains 50%more protein.

Tokyo’s Clean Meat Caféfor DIY Biohackers
Tokyo is host to a small but growing group of sci-fi-inspired biohackers that are committed
to mass producing slaughter-free, cheap and tasty cultured meat. Some of them refer to
themselves as “neo-otaku.” Instead of consuming sci-fi they want to catch up with it and
make it happen. Some of the inspiration for what they call a “chicken parts factory” came
from Winston Churchill who in 1931 wrote in The Strand magazine about the “absurdity of
growing a whole chicken in order to eat the breast or wing.” They work closely with the
Shoujin Meat project referred to elsewhere. An important hang out is the Shibuya based
FabCafé, an early Tokyo fab-lab set up in 2012 and one of a growing number of fab-labs in
Japan including FAB9 in Yokohama and Happy Printers of Harajuku.
A recent FT article describes one of these bio-fab members teaching a group of 30 members
of the public how to harvest the organs of a chicken embryo. One of their first project
successes was the creation of lab grown “mouse meat” for human consumption. Since then
they are focusing on the use of chicken and refer to the efforts of Shojin meat project and
Integriculture that have already yielded a 1000 times improvement on the cost of clean meat
grown elsewhere. Much of their focus is now on reducing the cost of key inputs such as the
growth hormones and culture medium needed to support cell growth. They believe that
eggs yeast and apple juice could provide important improvements in this domain. They are
trying to develop a culture of DIWO or Do- It-With-Others and disseminate the results of
their efforts via their house organ, Junniku magazine.
Cellular Agriculture Enabling Mouse Steaks and White Rhino Ribs
Most of the meat produced by farmers across the world comes from a very small number of
species, cattle, sheep, pigs and poultry. Most of the crops produced (60% of total output)
come from wheat, maize, rice and soya. Less than 30 species accounts for over 95% of
human food needs. There is great scope for diversification. Prof. Azam-Ali, an expert in food
security at Nottingham University, and the Crops for the Future research centre near Kuala
Lumpur, Malaysia, points out that in the past humans have cultivated more than 7,000
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different crop varieties. For the sake of food security, there is every interesting rediscovering
how to cultivate a much wider range of crops and recovering much of the diversity in food
sources that we have known in the past.
Fish Substitutes based on Plant and Algae
WIRED magazine has recently reported on a biotech company called New Wave Foods that
makes shrimp protein from red algae and plants. Their marketing claims that they make a
shrimp that is “a shrimp that is uncompromising in taste … a shrimp without slavery, bycatch, shellfish allergens, antibiotics, and ecosystem devastation.”
They point out that shrimp is the most consumed seafood on the planet and that shrimp
farming has already led to the destruction of 38% of the world’s mangrove forests. In the US
alone, it corresponds to a market for a billion pounds to be consumed each year. New Wave
Foods have managed to produce convincing prototypes, but more work needs to be done to
successfully scale up production. Other companies have tried to create shrimp substitutes in
the past, but have not managed to reproduce the shape, taste, texture and colour of the
product. New Wave Foods seems to be the best candidate so far. Their ambition does not
stop at shrimps. They intend to produce substitutes for lobster, crab and fillets of fish such
as salmon, tuna and pollock.
Seaweed that Tastes like Bacon
Seaweed (macro-algae such as kelp, dulce and hijiki) is consumed on a regular basis in Asia.
We forget however that it was consumed in Europe in the middle ages. It is now being
rediscovered by chefs in the EU who are experimenting with innovative new recipes and
exploiting the fact that as an additive or maskable ingredient, it has important qualities for
cooking due to its ability to add umami to a dish.
Seaweed culture presents other advantages in the sense that ocean acidification seems to
favour growth of macro-algae and this in turn favours the growth of shell fish and other
essential elements of healthy productive marine eco-system.
Green Bloom is a French company specialised in the production of superfoods including
some that are based on seaweeds such as dulce and chlorella. It has a shop-free on-line
delivery model. Its products are all health and wellness oriented and include things like
gomasio, a variety of apple that is low in calories but high in fibre and anti-oxidants,
derivatives of the moringa tree and tiger nut flour, an important element of a paleo-diet.
Further good news for vegans, vegetarians and flexitarians alike is the recent discovery by
scientists of a seaweed that tastes just like bacon!
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Sustainable Feed Substitutes from CO2 and Algae
In the meantime, US based Kiverdi is in the process of commercialising a technology that
uses microbes to “transform carbon dioxide and other gases into protein, high-value
oils, and bio-based products, which can be used in a variety of consumer and industrial
application.” More specifically they use a class of microbe called hydrogenotrophs to
transform gases such as CO2, CO and H2 into organic oils which can be further processed
into detergents and lotions, to paints and packaging materials as well as complex forms of
protein. For example, it produces aprotein-rich fish meal called Micro Feed for use in
aquaculture that has50% more protein content thansoy meal and an amino acid profile
similar to that of animal protein. Kiverdi points out that production takes hours instead of
months, can run on renewable power and uses 10,000 times less land than that required to
produce an equivalent amount of protein using soybean.
Sustainable Vegetable Oil Substitutes from Algae
It has produces a substitute for palm oil called PALM+ and macadamia oil. Kiverdi points
out that Palm oil is used in over 50% of consumer products, including shampoos,
detergents, cosmetics, and candles, that demand for palm oil has grown from 2.5 to 58.7
million tons between 1972 and 2012, and that the destruction of rainforest has grown in
tandem in order to accommodate production in response to this increased demand. In
covering Kiverdi Fast Company claims that in 2015, the burning of rainforest in Indonesia
released more climate pollution than the entire U.S. economy.
The emergence of companies like Kiverdi looks like a great opportunity not only to reduce
the destruction of tropical rain forest, to remove carbon from the atmosphere and shorten
supply chains by delocalising the production of palm oil to places closer to the point of
consumption.

Animal-Free Leather, Wool and other Fibres
We have so far explored meat substitutes, in particular substitutes for beef. These are based
on a variety of techniques, some plant based, some insect based and some involving the
culture of stem cells. But what about the other products obtained from cattle, namely milk
and leather?
Modern Meadows, a New Jersey start-up founded in 2011, backed by high profile venture
capital firms such as Sequoia ventures of the US, Temasek Holdings of Singapore and
Horizons Ventures of China, is trying to create “a future where animal products are animal
free.” Their first product called Zoa is a form of artificial leather produced by a set of
technologies bringing together biology, design and molecular engineering and 3D bioprinting. Some of the founders are also founders of Organovo a company that is pioneering
the production of implantable artificial organs based on 3D bio-printing human tissue.
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Industry experts claim that “leather sits at the intersection of some of the most wasteful and
polluting activities on the planet.” They point out it mostly comes from livestock such as
cows, pigs, goats, and sheep, which are primarily raised for meat and is part of an industrial
eco-system which they claim accounts for more than half of global greenhouse gas
emissions, and is “a staple in that industry, which comes second only to oil as the world’s
most polluting sector.”
As yet there are no Zoa based products on shelves in shops around the world, but this may
be coming soon. Modern Meadow has an exhibit of its first T-shirt prototype at MoMA in
New York. At the 2017 Bio-fabricate Summit they displayed a series of new products
concepts such as ‘Leather mist’, ‘Marbled leather’ and ‘Leather Lace,’ impossible to create
using traditional leather as s starting point.
The process employs collagen as its basic raw material. This is normally extracted from
animals, but in the case of Zoa it is produced in bio-reactors by bio-engineered yeast. Zoa is
not alone in taking this route. Other companies are following a similar strategy using not
only yeast but algae and bacteria now to produce materials such as plastic and leather. Bolt
Threads of California has created a bioengineered spider silk that it now uses in its product
range. AM Silk of Germany produces and distributes a product called Biosteel made from
bacterial fermentation process. In 2016 Adidas became the first company to produce a
sneaker made from this raw material. Other companies making textiles and related products
include Officina Corpuscoli of Amsterdam using fungi (mycelia) to create furniture and
household accessories, Mango Materials of San Francisco making textiles from waste
methane, Living Ink a spin-off from Colorado State University making dyes from algae,
Ecovative Design of New York making animal free leather substitutes from fungi (mycelia)
and Mycoworks of san Francisco creating leather-like products and building materials using
fungi in what they describe as a carbon negative process to transform plant waste. Their
approach leverages the ability of fungi to break down cellulose. Their technology allows
them to manipulate the process in such a way as to produce leather that resembles alligator
skin or the skin of a calf. The waste from the process can be used a compost. They point out
that the use of fungi to create leather is not only better in terms of environmental impact
but much quicker in terms of time taken to grow a given quantity of material.
We have seen many examples based on the use of fungi of various kinds. These go way
beyond the use of fungi for food. All of these actors, whether they produce food, leather
substitute or building materials, share a need for services related to the use of fungi in an
industrial scale process. The industrial eco-system needed to support business based on
fungi will support all business not just those involved in food. Indeed, the viability of these
businesses may rely on the existence of both food and non-food products. This could be
good news for existing actors such as Mycelia, the Belgian producer of fungal spawn.
Other companies are acting as enablers of this general movement. These include Gingko
Bioworks a Boston based bio-engineering company that uses software and hardware
automation to design, prototype and produce organisms that “replace technology with
This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N° 728055

SKIN D3.4: Foresight scenarios on unlocking the bottlenecks (M18) as an input to community animation

78

biology.” One of their main services is the production of customised yeast strains for the
production of valuable ingredients for the food, pharmaceutical and cosmetic industry.
There are obvious ethical and regulatory issues to be addressed here. This is an issue that
evolves continuously. The traditional precautionary principle of the EU may have reached
the limit of its usefulness. There are so many techniques available to molecular biology
nowadays that the old arguments used against GMOs in the past may no longer be relevant
or valid and may need to be revisited. In any case progress will require attention to issues of
bio-ethics, consumer safety and regulation.
Progress is possible in Europe. Paris based Glowee for example has developed a biological source of
light based on the natural properties of marine micro-organisms. They claim that this will “disrupt
the way we produce and consume light, by offering a living and self-sufficient lighting raw material,
requiring no installation infrastructures.”

Companies such as these seem to provide a template for a whole new eco-system of short
supply chains for clothing, accessories adjacent to the production of food but without the
environment foot print that traditional processes incurred.
Hemp Bio Leather is a Danish start-up that makes “leather” out of waste hemp fibres. These
fibres are a waste by-product of the food industry. It seems it can be used in a wide variety of
applications and according to the founders it is a versatile product that can be used
forfootwear and apparel as well as for interiors for the automotive and transport industry.
Orange Fiber is a sustainable textile company based in Italy that makes clothing from the
recycled peel of oranges and other citrus fruits. They use food waste to produce a silk-like
cellulose yarn that in its purest form is very light-weight, with a soft and silky feel, that can
be blended with other fibers according to production needs. Working with the biggest fruit
^producers in Italy they get the raw material for free. They have partnered with Salvatore
Ferragamo to produce a line of clothing and demonstrate what can be done with textile
fibers derived from food waste. It is a spin-off from FTL the Fashion Tech Lab founded by
Miroslava Duma which has secured $50M to invest in sustainability related ventures
including Orange Fiber, a san Francisco based bio-leather start-up and Diamond Foundry
that makes “bloodless” diamonds using CO2 and methane with only oxygen and water
produced as waste, and Vitro Labsa tissue engineering start-up working on animal-free
leather and fur concepts.
FTL’s launch was welcomed by Carole Collet, professor at Central St Martins (CSM) and
newly appointed director to lead the CSM LVMH Sustainable Innovation programme
announced earlier this month.
Other uses exist for orange peel. Modern Farmer reports that Spanish researchers have
recently found a use for them in making water filters capable of extracting toxic metals. This
is good news for the food industry which produces 3.8 million tons of citrus peels every year.
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The article points out that the “carbon” used in making Brita filters is based on burned
coconut husks.
Carbon black is used as a “filler” in tyre manufacture. It comes from the combustion of
various petroleum or coal-based products and accounts for 30% of the volume of a typical
tyre. It has a number of properties that create a health hazard for workers. So, it would be
good to have a healthier and more eco-friendly substitute. Modern Farmer reports on recent
NIH research on a substitute based on the use of tomato skins and egg-shells. Although raw
tomatoes are generally eaten with their skins on, a large share of tomatoes used by the food
industry are processed in some way and involve the removal of skins. This is the case for
80% of tomatoes consumed in the US for example. So far there is little use for egg-shell a byproduct of many food production processes.
Brewing Beer, Food and Clothing
The future of meat is clean meat brewed in a vat or bioreactor within or close to major
towns. These breweries will consumer raw ingredients to transform bacteria, yeast, microalgae and fungi as well as animal stems cells, growing the large quantities needed to provide
food and feed for urban populations.
Many farmers who once farmed cattle for beef and dairy, will grow other things that will
feed a growing multitude of breweries providing clean beef, clean chicken, duck and foie
gras, as well as clean shrimps, salmon and cod. They will great new textures and tastes as
they learn how to use this new production method and apply it to animals which we never
been used as food because of their rarity or small size. Bio-hackers in Tokyo have
experimented with mouse-meat, so how about some panda or white rhino?
Other farmers will cater to urban vegetable farms, providing companies, retailers, consumer
and eateries of all sizes with seedlings, small grafted plants, smart soils and growth media
for AI and IoT enabled kitchen robots and container farms using urban farming, aquaponic,
hydroponic and dryponic production systems.
Animal Free Spider Silk
Interesting results have been coming out on the use genetically modified yeast to produce a
spider protein that can be spun to create “programmable functional yarns.” This technology
holds a lot of promise for uses ranging from muscle and bone repair during surgery to the
creation of bullet proof vests. Other approaches have modified goat genes so that the silk
protein is produced in the goat’s milk, making it easy to collect.
Bolt Threads is a Silicon Valley start-up dedicated to the development of next generation
high performance garments textiles. Their first product is a bio-engineered spider thread
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called Micro-Silk and more recently they have developed Mylo an animal-free leather
substitutes based on mycelia, the roots of mushrooms.
Animal-Free Leather
Leather or leather-like products can be made from pineapple or apple scraps. Muskin is a
type of leather made from mushrooms.Susan Leeis a designer on a mission to transform the
textile industry. She uses a form of Japanese tea (tea made from kelp called kombucha) as
her raw ingredient to create fabrics or vegetable leathers to make clothing. San Francisco
based Mycoworks is a venture backed start up that produces “vegetable leather” from
mycelia of mushrooms.
Another pioneer in this domain is Eben Bayer, the co-founder of Ecovative Design and the
co-inventor of a substance called MycoBond a completely biodegradable fungal adhesive
that does not harm the natural environment. It can be used to turn agriwaste such as seed
husks or any woody waste product into a foam-like material for use as fire retardants,
insulation or packagingmaterial. Recently featured in Material Experiencea global network
based in the Netherlands that focuses on “innovative materials for a more beautiful,
sustainable and high-quality built environment.”It can be used to replace traditional
petroleum-based products such as Styrofoam. The manufacturing process consumes little
energy and at the end of its useful life, it can be composted or used as garden mulch. It is
featured in his TED talkand can be produced locally in virtually any region of the world.
Geography is not a significant factor of production, andthis could be part of many new
industrial eco-systems of the circular bio-economy.
Animal Free Wool
In early 2018 Stella McCartney partnered with PETA (People for the Ethical Treatment of
Animals) Stray Dog Capital to launch a biotech challenge to fashion students and
technologists their goal is to create the world’s first animal free or “vegan wool.” The case of
Stray Dog Capital is itself of interest. It describes itself as “mission-driven Venture Capital
firm that drives alternatives to the use of animals in the supply chain through investments,
expertise and support.” It is a strong advocate of animal free meat and related ventures.

Animal Protein from Insects
Food Navigator refers to for insect based foods. As evidence it refers to the launch of insectbased protein bars as part of the . The CEO of Leader is convinced that this is trend for the
future and points to higher than expected demand. Each of the insect-based bars contain
34% protein from about 15 crickets. They are also advertised as gluten free and retail for about
€2.00.
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Food Navigator that a survey of Finish consumers carried out in 2016 by Turku University and
the Finnish Natural resources institute revealed that 70% of Fins are interested in consuming
insects and that 50% would buy them if available in shops. Despite the high level of interest,
regulations are not yet ready and vendors of insect-based food for human consumption
present their products as “kitchen ornaments.” For this reason, the Finish Food safety
authority has started consultations with interested companies. In the near future it intends to
publish guidelines on the development of insect-based products for human consumption.
The consulted companies include emerging ento-feed an ento-food produces based in
Finland such as the , , and . has also been consulted. This is not a producer of insects but a
producer of equipment for use by producers of insect-based foods.
The Netherlands has been an early advocate of eating insects in Europe. Scientists started to
look at this as an alternative form of animal protein in anticipation of problems with our
traditional approach to eating meat. The Dutch media has played along by regularly
reporting on progress and new initiatives, as have the Dutch stores and restaurants. Other
countries such as Sweden have been quick to experiment also publishing lists of insect
related start-ups. Dutch companies include Edible Bug Farm and Bugalicious. There is a
growing literature on the marketing of insect-based foods and consumer acceptance. Marcel
Dicke professor of entomology at Wageningen University and author of an insect-based
cookbook, reports that already 70% of Dutch consumes are willing the try out insects as part
of their diet. It is clear that merely informing consumers about the benefits of eating insects
is not enough to get consumers to try them out7. It seems that the biggest uptake for now is
in the area of snack foods and additives.
Port magazine has written about eating insects, a common practice in many parts of the
world, and a subject of growing interest in Europe. There are over 2,000 edible insects. They
are a rich source of protein, vitamins and minerals and can often be cultivated in relatively
small spaces.
London based Eatgrub produces cricket-based protein bars, dishes based on grasshoppers
and beansprouts, snacks such as chocolate cherry cricket brownies and drinks such as meal
worm margaritas.Eat Grub points out that insects are “the original superfood” being high in
protein, containing all nine essential amino acids as well as fiber, calcium and vitamin B12.
Edible Insects and their Derivatives
In her study she points out that more than 2,000 insect species are currently used as human
food sources in the world today. It is reasonable to assume that as we better understand how
to grow these, producers will specialize in raising different species for particular markets.
Just as farmers today specialise in domains such as cattle for beef or milk, sheep, pigs and
poultry, competitive insect farmers of the future will develop deep known-how in the care

7
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and feeding of individual insect species, with a view to providing high quality products
efficiently, economically, at scale and with a low environmental impact.
Already a growing number of companies in Austria, Belgium, Denmark, France, and the
Netherlands are active producing and preparing insects for human consumption.
The word “grub” in English is both a slang word for food and a generic term used for insect
lava. So, it is interested to note that the emergence of UK based Grub Kitchen, one of a small
but growing number of restaurants to serve locally produced food based on insect protein.
Founded by Chef Andy Holcroft, it aims to educate as well as nourish, “giving people a full
understanding of the nutritional benefits and positive environmental implications behind
this novel and innovative new food.” If Holcroft succeeds he and others like him will create
demand for a whole new kind of agri-food phenomenon based on locally produced insect
protein. In this case much of the food available in the restaurant is produced at the “Bug
Farm.” On this basis restaurant businesses such as the Grub Kitchen certainly qualify as
examples of SFSC.
Another UK based food company working with insects is Eat Grub. It founder points out
that eating insects is not much different from eating shellfish. He compares crickets to
prawns, saying that if you can eat one, can eat the other.
On the issue of taste, Nordic Food Lab a non-profit, open-source organization recently
published a book entitled On Eating Insects. It argues that the 2037 known edible species
represent as many new tastes and textures that individuals and cooks should be
experimenting with to create interesting and nutritious new food concepts. The founder
describes the first time he tasted an Amazonian ant. This has a taste similar to lemongrass
and ginger and for him at least provided an “almost religious … mind-changing” experience.
The issue of insects as food or fee is presented as an example of a SFSC. It is not clear what
share of the western diet this can one day obtain. The use of insects for food and feed as well
as for the transformation of waste into other useful products and components is possibly of
more immediate importance. In the meantime, however, it is worth noting that insects
commonly farmed in countries such as Thailand tend to be fed on cultivated grain. For the
time being we do not have a comprehensive understanding of how this industry will scale
and how its environmental cost will scale with it. Most likely insect farming will create many
of the same problems that beset the farming of traditional animals and fish. Its main
environmental benefit may simply be its suitability as a model for urban agriculture and the
reduction in the area of land required to produce a unit of protein.
In November 2017, Fazer the Finish agri-food group launched what it claims to be the
world’s first insect-based bread. The product is called “Fazer Cricket Bread” or in Finnish
“Fazer Sirkkaleipä.” It is now on sale in 11 in-store Fazer bakeries in Finland. It is sold as a
premium product, being more expensive than “normal” bread and having superior
nutritional value due to the high protein content of the flour, which is based on ground
crickets.
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In 2015 Food Navigator reported on restructuring at Fazer, in response to sifting consumer
preferences. In this case it was a move away from pre-packaged food to food. Fazer makes
breads, confectionary and snacks, and runs a series of bread shops and cafes. In 2015 it closeddown 2 of its main factories moving bread production to its retail outlets. This change
effectively removes a link in the supply chain. Admittedly in this case the industrial
production and the shops where produce was sold were all part of the same company, but it
does illustrate one of the ways in which supply chains can shorten or tighten up.
Demand for Insect Protein Exceeding Supply
Food Navigator reports that demand for cricket flour already exceeds supply and that Fazer
intends to expand to 47 outlets in a second wave of expansion.
Companies from the EU and elsewhere that have introduced insect-based ingredients
mentioned in this article and elsewhere include the following. This list if far from exhaustive,
and our search efforts have not delved into what is happening in other parts of the world such
as Asia, Africa and Latin America.
Many of these use online sales. Entomofago is the name of an EU wide web-portal set up by
London based Fucibo co, the company behind 21 Bites, for online sales of sports food and
snacks, pasta and cookies, all with insect-based ingredients.
This is part of a more general trend to expand the bread concept, by replacing the flour used
in bread making with other ingredients, not only insects but also seeds and root vegetables.
An end-of-the-year looked at significant trends, identified bread as the ‘the dish of the year’
for 2017. It seems that bread has become a new obsession of chefs and restaurants alike across
the US. The year was marked by a significant number of publications on bread related recipes
as well as new café, bar and restaurant ventures based on surprising new recipes and
excellence in bread making.
One publication by the Cooking Lab, entitled is entitled runs to 5 volumes and 2,642 pages.
One of its authors is Microsoft technology guru Nathan Myhrvold. Bloomberg refers to
many new restaurants and bars, mainly in New York that now offer original high-quality
bread-based products often at a premium price. This makes an interesting contrast with the
gluten-free movement and reflects the fact that bread is best when straight out of the oven
and the only way to offer this is by baking it at the point of consumption. Belgium is no
stranger to good quality bread. The chain is a case in point as is Lowy of Belgium (aka la
Wetterenoise).
Insect Farms and Insect Feed
Not all restaurants providing insect-based fare will want to grow their own insects. There is
space in related industrial ecosystems for dedicated producers. The risk for now of course if
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that the market is not very big. Happily, there are many other uses for insects, not only as
food, but as a food additive, as feed and as a “working animal” in the transformation not
only of organic food waste, but perhaps also of plastic in the not so distant future.
Next Protein is a Paris based start-up that uses black soldier fly larvae to transform waste
from the food industry into a range of saleable commodities for use in aquaculture, livestock
feed, pet food and agricultural fertiliser.
Another example is Proti-Farm based at Ermelo in the Netherlands. The story of Proti-Farm
goes back to 1978 and the founding of Kreca, later to become a global leader in the
production of insects such as mealworms, grasshoppers, crickets and cockroaches. Kreca is
now wholly owned by the Proti-Farm Holding. Proti-Farm is gearing up to produce insect
derivatives for global food and pharmaceutical ingredient markets. Kreca itself continues to
produce feed and food under the brand names Ento-Feed and Ento-Food, whereas Protifarm produces derivatives under the brand name Ento-Pure. An interesting aspect of insect
culture is that many insects of relevance for the food, feed and ingredients are accustomed
to living in high density populations and so the animal welfare issues that occur in the
efficient culture of pigs, poultry and fish do not arise.
Although insects seem to have very strong immune systems, they are susceptible to virus,
bacteria, fungi and various other parasitic infections. It is not clear that we have the
knowledge to manage large populations of commercially valuable insects, diagnose them in
case of need and treat them if they are ill. In any case this seems to be a possible area for
development in terms of the knowledge needed to manage and maintain healthy productive
insect populations?
Uses of Insects Beyond Food and Feed
Insects are not only a source of food, they have a much wider possible range of application.
They can be used for animal feed and for the processing of organic and inorganic waste.
They could be an important pillar of a circular bio-economy.
It has recently been discovered by scientists from Spain and the UK that wax worms, larvae
that have evolved to feed on the wax of bee hives, are able to digest polyethylene which
represents about 40% of world plastic production. Humanity produces over 300 million
tonnes of plastic every year and so far there is no way to sustainably manage the whole
product lifecycle.
PETase is the name of an enzyme that digests PET one of the most common plastics used in
bottles and elsewhere in wrapping. Although PET can be recycled and an increasing amount
of it recovered for recycling for reuse, most of it still ends up in land fill, so the possibility of
having something to help break it down again is very useful. Engineers working on the
synthetic production of PETase haveaccidentally discoveredan even more powerful version.
We don’t know yet how this or its improved variants will be manufactured. In a brewery
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using a bioreactor perhaps. It is only one of the many industries that are waiting to occupy a
more fully developed circular bio-economy cluster.
Food Navigator has recently written about the potential of soldier fly larvae for
decomposing organic waste. Scientists in Singapore for example are working on breeding
varieties of soldier fly whose larvae are optimized for decomposing organic waste in urban
environments.
Large Scale Culture Insects
Although they don’t sound so appetizing, cockroaches have been used asboth food and
medicineby various peoples down through the years. The South China Morning Post
recently featured a giantcockroach farm in Sichuanprovince that uses AI to rear 6 billion
cockroaches a year for use in traditional Chinese medicine. Some species produceprotein
crystalsthat are considered by some scientists as having potential for use in energy drinks.
Hyper-Local Food Systems
Urban agriculture is agriculture located within or on the fringe of towns and cities, whereby
a range of food and non-food products are grown. They may or may not be processed or
retailed. The general aim is to produce and provide food and other products locally. It takes
many forms. Traditionally produce was grown or reared outside or in green houses, based
on the use of allotments, communal gardens and shared public spaces, people’s back yards
or basements as well as the rooftops of private and public buildings. Produce may include
vegetables and fruit, fast growing leafy greens, exotic produce such as herbs and spices,
chillies and peppers, as well as mushrooms, fish and poultry.
As urban populations continue to rise, innovators are looking beyond traditional farming as
a way to feed everyone while having less impact on land, soil and water resources. Many of
the new entrants talk of a new agricultural revolution and market their products on the
basis of environmental issues such as scarcity of land for agriculture, good quality soils and
water, limited supplies of nitrate-based fertilizers, animal welfare and the impact on climate
change due to the large-scale emissions associated with traditional farming practices.
The vertical farming phenomenon has steadily increased in importance since the efforts
of Dickson Despommier starting about 1999 and the publication of his book entitled
“The Vertical Farm: Feeding the World in the 21st Century” in 2010. The use of vertical
farming models provides economies of scale not available to traditional greenhouse
systems. They enable year-round production and provide protection from weather
events, protection from pests and maximum of control over nutrition.
Such systems are required innovation in:
 Architecture, construction and building maintenance
 Lighting and temperature control,
 Irrigation and nutrition,
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Automated electromechanical and sensor systems to control planting, feeding
and harvesting.

This has been aided by developments in low energy lighting systems, in particular LED
lighting systems tuned to the frequencies of relevance for plant photosynthesis. It opens up
new areas for research in the development of plant varieties adapted to vertical farming,
while creating opportunities for innovation in plant nutrition and growth management.
Thanks to technology, backing from venture capital funds and cooperation from city
administrations, it is possible to considerably intensify urban agriculture production using
vertical farm technology, pink houses with artificial lighting with low energy grow-LEDs,
using hi-tech growth media, controlling the conditions of growth using sensors, automation,
AI and robotics. At a stretch this could also be include the production of bacteria, yeast and
algae using bio-reactors, a modern version of the brewery used for making beer. In the case
of beer brewing is seen as a processing step, but it can also be used a primary production
step. The possibility of “brewing” the stem cells of various animals for the production of
animal-free- or clean-meat replacements of beef, chicken, duck, foie-gras and various fish
has already been demonstrated. Researchers are making rapid progress in reducing the cost
of production to equal or beat that of traditional meat production processes. The same type
of technology can also be used to animal-free leather, wool and silk substitutes. This is
clearly part of what is now called the circular bio-economy. So, there is a think or fuzzy line
separating these new and emerging agri-food techniques and those of the new circular bioeconomy.
Many Models for Urban Agriculture
Vertical farming is one of the general solutions being developed, improved and
implemented around the world. One of the pioneers of vertical farming was Dixon
Despommier a US scientist who was concerned about protecting food crops from the
ravages of climate change, severe weather events such as floods and droughts. From this
point of view, he started to explore the idea of raising crops indoors in multistory buildings
within the urban landscape. Surprisingly his initial calculation made sense and his efforts to
develop the concept has since inspired dozens of entrepreneurs and investors who have
advanced the idea to the point where vertical farms have been developed in many countries
around the world. In most cases they depend on some form of hydroponics, a method for
growing plants without soil, using mineral nutrients dissolved in water, brought to the roots
of the plant using a closed loop system. Other systems use aquaponics, aeroponics and more
recently a technique called dryponics developed by Farmers Cut.
Farmers Cut is a German vertical farming start-up established in 2015 via a collaboration
with Dutch researchers. It is the first vertical farming venture in the city of Hamburg. It has
pioneered a new growing technique called dryponics, which “keeps plants alive, with the
roots intact, until the final moment before consumption.” The roots stay “on the plant” until
the moment of consumption, meaning that the plant stays alive ensuring the maximum
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possible freshness for the consumer. They call the system “harvest on demand.” In their
marketing material they claim 0% pesticides. 0% chemicals and 100% taste.
These can all be considered part of a SFSC as they are producers of proximity or parts of new
local food chains. They are worth taking note of because they ‘tick the box’ on so many
issues of importance to consumers, especially in the rea of the environment. And sustainable
consumption. They are also the beneficiaries of huge amounts of private equity investment.
What is interesting about these new agricultural techniques is they create a need for new
types of buildings and construction techniques. They create demand for new ultra-low
energy lighting technologies. They create demand for new control and automation
technologies. They are also the catalysts for very interesting citizen science movements,
especially initiatives where the goal is to create new varieties that are not only tasty and
nutritious but optimized for growing in the context of these new urban food systems. If
these systems are to scale-up to supply a significant part of the food needs of people living in
cities, then supply chains will have to develop that provides them with all the inputs that
they need. Some of these inputs may come from the processing of organic urban waste
streams, but some of them may originate in farms of the nearby rural regions. Some farmers
may adapt by moving away from provision of food, or supplying traditional processors such
as breweries, drink factories and bakeries, working instead on the provision of inputs to
urban farming ventures. This strongly suggests that would-be urban farmers and bioeconomy entrepreneurs should be increasing involved in dialogue related to urban renewal,
urban planning, the development of urban industry, entrepreneurship and job creation.
The examples below of Hometown Farms in the US and Urban Crop Solutions of Belgium
show what a powerful argument these farming provide in terms of efficiency of production
and benefits provided to the environment in terms of resource use and to the consumer in
terms of what consumer wants, namely all year round, locally grown product, produced with
no pesticides and no herbicides, contributing to local employment and food security.
The approaches vary considerably. Some of the farming methods emphasize the use of
sensors, automation and AI to enable high precision management of plant nutrition and
growth conditions. Bloomberg recently ran an article explaining how the quality of a potato
and the taste and texture of the fries they produce are sensitive to over watering and
temperature of the soil. These are all factors that can be controlled in current and next
generation urban farm concepts employing AI. These farming systems are very different
from the old-fashioned family farm, but it is hard not to see them as a public good.
A recent SLUSH report on the state of technology innovation in Europe listed the top 15
start-ups of 2017. These are in domains such as transport, energy, healthcare, diagnostics
and food sustainability. Of the 15 companies 6 were in food sustainability. Although the FT
cautions that urban farming has not yet had the growth it hopes for in terms of consumer
interest, it is early days yet. The price of technology is falling rapidly, as is our ability to
employ automation and AI in useful ways, all of this against a background of rapid and
radical change to consumes and their attitudes, to retail, transport and logistics.
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Considering how much money is gong it the sector from the private equity industry, it
would be a mistake to omit this fast growing rapidly scaling phenomenon from future
discussions about short food supply chains.
In 2014 Food Tank listed ten urban agriculture projects in Berlin alone. We heard from
several more at our SKIN meeting in Vienna in early 2018. What follows is a list of urban
agriculture ventures around the world to illustrate the variety of different approaches and
the appetite of the private equity industry to back these with very significant financial
resources.
AeroFarms of New Jersey in the USA: They grow a variety of leafy salad greens using a
process called aeroponics, which relies on air and mist. Their crops are grown entirely
indoors using a reusable cloth medium made from recycled plastics. In the absence of
adequate sunlight, the company uses tuned LED grow-lights. They claim to use 95% less
water than a traditional farm thanks to their specially designed root misting system. By
controlling among other things, the spectrum of light used in production they are able to
manage the size, shape, texture, color, flavor and nutrition of the produced plant. From seed
to harvest production tales just 16 days. They have developed growth algorithms for 250
different varieties of leafy greens and herbs. Soon, their production capacity will reach about
2 million pounds of greens per year, which they claim will make it the largest indoor vertical
farm in the world.
Agricool of France: A container based urban farming model on the outskirts of Paris. The
founders grew up in the countryside and found themselves living in the city. Everything is in
a container and can be delivered on the back of a lorry or dropped off in proximity of a
market place.
Aprilli is headquartered in Seoul, South Korea: This company is working on an Urban
Skyfarm concept for downtown Seoul, close to the Cheonggyecheon river. The
structure will resemble a tree with hundreds of light weight decks to be used for farming
and which can be conditioned with supplementary heating, lighting and humidification
while using natural light. The design concept provides for 44,000 m2 of outdoor farming
deck space as well as 28,000m2 for the indoor hydroponic farming on the lower part
of the building, and 3,200 m2 of photovoltaic panels for renewable energy production.
The construction will also generate energy from wind and is intended to be a zero
net-energy building. It includes a system for water collection, filtering and final
processing. The general idea is that it will act as a community garden that people can
easily visit and grow their vegetables, taking them home after harvest or selling them
in local markets. A central food market will host several local mobile farmers’ markets
that will circulate through the city to facilitate trading local food products grown by
local roof gardens within the community and throughout the city.
The Bowery in New York: This is an indoor farm that plants crops in vertical rows. Their
controlled indoor growing environment allows them to grow vegetables all year round with
zero use of pesticides. Their LED system mimics the full spectrum of the sun. They use
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techniques of precision agriculture to monitor and manage their crops. As a result, they
claim that their crops get exactly what they need in terms of water, nutrients and light but
nothing more. They use 95% less water than traditional agriculture. They produce 100 times
more per unit of land compared to traditional farming practices. Crop cycles are much faster
and more frequent than traditional agriculture. Once produce is picked, it reaches stores
and restaurants within a day, unlike traditional produce which can take weeks.
Bright Agrotech of the US: This company produces vertical farming equipment. Its flagship
product is the Zip Grow Tower. This is turning into a core component of many systems used
by farmers that want to develop their own indoor hydroponic warehouse farms or vertical
aquaponic greenhouses. Their equipment is also used by Freight Farms and Modular
Farms. They organize workshops for farmers to help them work through the financials and
design their own solution based on the ZIP Grow Tower and other equipment produced by
Bright Agrotech.
Bright Farms headquartered in New York: They finance design, build and operate
greenhouse farms at or near supermarkets, to realize very important savings in the product
supply chain. They make significant reductions in time taken and distance travelled, to
provide consumers with good product at a very good price.
DENKA based in Tokyo, Japan: Denka was founded in 1915 for the production of fertilizer.
It used to be known as Denki Kagaku Kogyo and is now known as DENKA. It remains an
important producer of fertilizer but has recently started working with a venture spin-off
from Waseda University called Mediol. Mediol has created a composite film carrying plant
nutrients that can be used as a substrate for a new hydroponic growth system. Denka
provides the nutrients and makes the film for the new system which went on sale in late
2016. It has been sued for growing tomatoes and Denka claims that the new system reduces
both water and fertilizer by half, while improving yield by about 10% compared to previous
systems.
Farmdrop of the UK: An ethical fruit and vegetable production model based on local
production and delivery by electric vehicle across London, Bath and other cities.
Freight Farms of New York: This 2010 venture backed start-up provide an entire production
system called the Leafy Green Machine of LGM, in a standard freight container. It comes
with everything needed for an individual, community or organization to grow year-round
fresh produce. Each LGM contains an automated closed loop hydroponic growing system
with energy efficient LED lighting and automatic irrigation, temperature and humidity
management. It is internet connected so the owner can monitor performance and see what
is happening in real time. It can produce a variety of lettuces, kale swiss chard and arugula,
as well as basil, oregano and mint. Depending on the product it can produce up to 52
harvests a year or from 2 to 4 tonnes of produce a year, with less than 5 gallons of water a
day. They created their first prototype in 2012, sold their one hundredth freight farm in 2016
and since 2017 are present in 36 countries.
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Gotham Greens based in New York: Gotham Greens was founded in 2009. It has built and
operates over 170,000 square feet of technologically advanced, climate controlled, urban
rooftop greenhouses across 4 facilities in New York City and Chicago. They claim to be a
worldwide pioneer in the field of urban agriculture and a leading regional producer of
hyper-local, premium-quality, greenhouse grown vegetables and herbs. It supplies retail,
restaurant, and institutional customers with reliable, year-round local produce. It uses
sustainable energy and its production system is pesticide free.
Green Sense Farms of Chicago: This company started in 2014. It designs, builds, owns and
operates vertical farms that produce local fresh leafy green vegetables 365 days a year. Their
first farm was built in Indiana and supplied Whole Foods Midwest distribution center. They
use an automated system to control lighting, nutrients, water, temperature, and humidity,
from seed to harvest. They grow, pack, and ship in compliance with all applicable food
safety and traceability programs. In addition to various lettuces and herbs, they grow microgreens and baby-greens.
Greener Roots based in Nashville Tennessee: This is the first commercial scale
hydroponic vertical indoor farm in Nashville. It supplies locally grown herbs and leafy
greens all year round to local establishments, restaurants and grocery stores. Their
product is pesticide free, herbicide free and GMO free. Food travels less than 50 miles
from farm to fork. They use 90% less land and water and have yields that are 10 times
higher than traditional farms. They currently produce more than 14 tons of produce per
year. The seeds are germinated in a common hydroponic medium called rockwool, a
growth medium made by melting and spinning basalt rock and chalk. Once the seeds
have germinated they are moved to a “propagation” system where they get their first
light and nutrients. Later they are moved to a “finishing system” where low energy LEDs
ensure that each variety gets the correct “light recipe.” All the while the pH and nutrient
content of the water they are fed is managed to provide the optimum amount of micro
and macro nutrients.
Hometown Farms of San Marcos in California: These providers of urban agriculture
solutions provide farming systems that can be set up in parking lots, rooftops, open land or
any unused space. Their business model allows them to make savings that they pass on to
the consumer. Their vision is to enable everyone to afford locally grown organic vegetables
and berries. They stress higher nutrient content as food is harvested when ripe and shortly
before consumption. They eschew the use of herbicides and pesticides. They mainly grow
tomatoes, strawberries, cucumbers and chili peppers. Amon their claims are the following
comparisons with normal agricultural practices:
 85% less water required.
 90% less fuel consumption.
 90% less carbon footprint because of reduced fuel consumption.
 80% less fertilizer consumed.
 70% less land required.
Infarm of Berlin: This has partnered with the Metro supermarket chain to provide in-store
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gardens. They convert spaces into ultra-efficient vertical farms using a modular approach.
They do this right in the city to respond to a demand for local, transparent, and dynamic
food production.
Infinite Harvest of Lakewood, Colorado: This 5,400 square foot vertical hydroponic farm
produces fresh lettuces, arugula, kale, basils, herbs and micro-greensall year round. The
business is pesticide-free, herbicide-free and uses non-GMO seeds. They describe
themselves as the embodiment of sustainable farming practices and claim that they achieve
60% greater yield per acre while using 95% less water than traditional farms.
Plenty headquartered in San Francisco: Their stated mission is to use vertical farming to
bring local produce to people and communities everywhere by growing the freshest, besttasting fruits and vegetables while using 1% of the water, less than 1% of the land, none of
the pesticides, none of the synthetic fertilizers or GMOs of conventional agriculture. To
achieve this, they employ a range of technologies including IoT and big-data, machine
learning and “climate creation technology.” They are using heirloom seed stock selecting
and breeding for flavor and nutrition. They claim that their technology allows them to
provide locally grown super clean food with no pesticides or GMOs and a 99% reduction in
water usage, anywhere in the world. They recently a $200 million Series B funding round led
by the SoftBank Vision Fund, claimed to be one of the largest agriculture technology
investments in history.
SCATIL based in Hong Kong: They operate hydroponic farms in northern Hong Kong
achieving 7 times the output they would get from traditional farming methods. Their
“SCATIL Super Clean” production systems is based on an indoor computer controlled
sterilized environment, using double distilled water, no pesticides, no heavy metal
contamination and non-GMO seeds.
Skygreens in Singapore: A vertical low-carbon farm business owned and run by Sky Urban
Solutions Holding Pte Ltd, as a public-private-people structure involving local government
and local communities. It claims to be the world’s first commercial vertical farm and has
won many awards for sustainable design.
Sky Vegetables with headquarters in New York: They develop and operate hydroponic
rooftop farms in urban environments. Their mission is to grow fresh local produce without
the use of pesticides. They currently operate one 8,000 square foot rooftop farm in the
Bronx. This was developed in collaboration with the NYC Department of
Housing, Preservation & Develop, the NYC Housing Authority, the NYC Housing
Development Corp. and NYSERDA. It employs localresidents and distributes to local and
national supermarkets. It uses hydroponic methods based on captured rainwater. The idea
has garnered a lot of local media, attention. The plan now is to reproduce the concept in
other parts of the city.
Spread of Kyoto, Japan with headquarters in Tokyo: Their facility in Kyoto can produce
21,000 heads of lettuce per day. Their initial target price was 200 Yen per head. Through trial
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and error in the management of parameters such as temperature and fertilizer, they
managed to broke-even at 18,000 heads of lettuce per day. A second factory is planned with
a production capacity of 30,000 heads of lettuce per day and with this they hope to reduce
the price to below 160 Yen per head. Their production system relies on automated control of
parameters related to nutrient management, air conditioning and lighting. They have also
worked on water recycling, and the development of customized LEDs. They have eliminated
the use of pesticides and market their produce as being hygienic, local and good for the
environment. They are working on a “robofarm” upgrade to the existing indoor farm in
Kameoka, which recently won a Gold Edison Award in horticulture.
Square Roots Grow with headquarters in Brooklyn, New York: This is more of an
incubator for urban farming entrepreneurs. Founded by Kimbal Musk, the brother of Elon
Musk of tesla fame, it creates campuses for training people how to grow non-GMO, fresh,
tasty, real food all year round, for sale locally. The campuses are climate-controlled, indoor,
hydroponic vertical farms installed in shipping containers. The campuses are installed in the
heart of big cities. They contain between 10 and 100 container farms. Each of these provides
a yield equivalent to 2 acres of farmland from about 320 square feet. They use 80% less water
than outdoor farms. Each container can provide more than 50lbs of leafy greens each week
and needs about eight gallons of water every day. The goal is to enable large scale
production of real food, in the city right next to the people who want to eat it.
Truleaf of Bedford Nova Scotia in Canada: They have developed a smart plant system
based on a multi-level indoor farming model that can be located anywhere, in an urban
center for example or in remote location subject to harsh climatic conditions. They claim to
have developed a practical, sustainable solution that avoids some of the challenges of
traditional farming, providing a predictable, year-round supply of fresh, high-nutrient plants
to meet the needs of grocery retailers, functional food producers, pharma and health
product manufacturers. They claim that their systems are simple, cost-effective and easily
scalable. They employ technologies for automation, data collection, LED spectrum selection
and the implementation of production formulae. These formulae are specific to the variety
being grown and controls key factors of production such as irrigation, lighting, nutrition
and environmental elements such as humidity and CO2 concentration. They design farms
for other farmers and run their own farm Good Leaf Farms.
Urban Crop Solutions headquartered at Beveren-Leie, Waregem in Belgium: The
company provides fully automated turnkey indoor farming systems to industrial actors that
require all year-round local fresh plant produce for use in food, medicine or other industrial
applications. They started in January 2014 with supported from business angels and
incorporated in November of the same year. In February 2016 they built the largest plant
factory in Europe. In May 2016 they won the Gault & Millau culinary innovators award. By
the end of 2017 they had established a sales presence in Belgium, France, and Spain, the US,
China, Japan and Vietnam, Russia and Belorussia, Egypt and the Lebanon. They invest in
biology- and plant-oriented research to improve their growing systems and provide
customers with the best technology in terms of LEDs, substrates, nutrients and seeds. Their
systems have up to 24 layers, cater to growing surfaces of up to 130,000 m2. They compare
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their systems to traditional agriculture, green house production methods.
Traditional Farms

Green Houses

Urban
Solutions

Growth Process
Crops per square meter

70 days
18

40-50 days
25

Crop-cycles
Water Usage

Season
351

Season
151

Pesticides + Herbicides
Location
Post-Harvest Handling

Often
Open field
High

Less often
Open field
Medium

21 days
25-300
365 days
1.51
Never
Everywhere
low

Crop

Vertical Harvest of Jackson in Wyoming: This is a three-story hydroponic farm. The
building covers 4,500 square feet but provides 18,000 square feet of growing area. It
produces 100,000 lbs. of fresh produce every year. It uses 90% less water than traditional
farming. It claims that some crops grow twice as fast as normally when grown using
hydroponics. Its marketing material reassures consumers that are in tested in production
systems that use less land, less water and les fertilizer, avoids runoff and chemical residues,
yet still manages to provide a year-round supply of fresh local food.

In-store Gardens
The food industry as a whole is trying to move away from processed foods to fresh, organic
and local foods. This trend is not limited to small family farms deep in the countryside.
Large retailers are finding ways to deliver on this as well. Then trend is referred to as
hyper local food production. Some retailers are trying to create communities involving local
consumers in the gardening experience. In its simplest form this means the use of in-store
gardens usually roof gardens. These may extend to the use of roof-top beehives for
production of honey. One example in the US is the Gowanus Brooklyn store of the Whole
Foods Market, which uses a rooftop garden. Arguably the first major retailer to do this
was Rouses Supermarkets which started a Roots on the Rooftop program at one of its LA
stores in May 2012.
In some cases, the gardens are looked after by dedicated staff with qualifications or
experience in horticulture. In other cases, the gardens are provided and maintained by
specialised contractors. Some are already working with hydroponic and aeroponic growing
systems. Edible Garden is a coop of local growers based in the US that provides fresh
food to supermarkets via in-store gardens. The Metro Supermarket chain in Germany
introduced its Infarm system in Berlin, where the entire lifecycle of the vegetables, from
seed to harvest, takes place inside the store. Other chains such as Target have been
experimenting with vertical farming as well. In this case they have been working with
IDEO and MIT to develop an instore agricultural production concept.
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Unexpected Benefits of Urban Agriculture
Fast Company reports on recent initiatives in Amsterdam to remove pollution from city
arising a plant that is especially good at this. Ordinary plants already do this quite well. It is
already known that plants such as certain grasses and ivy if planted in an appropriate place
close to traffic can remove up to 40%of nitrogen dioxide and 60%of particulate matter. A
variety of honeysuckle called the “Green Junkie” is able to do this much better when treated
by a certain kind of organic fertilizer transforms the normal appetite of the plant for
pollution gases into a “craving” that accelerates its growth and thereby its ability to absorb
the unwanted components of the city air. If it is possible to consider the planting of “” high
performance” honeysuckle in city areas as a form of farming, albeit one where the public
sector is in charge, then this is an example of a short supply chain, that recycles pollution
into something else which must be discarded and thereby become a primary input for an
urban agriculture activity.
Growing Food on the Moon
One of the drivers of alternative, low water, circular economy type-agricultural production systems
has been space travel, the ambitions of countries to colonise the mine planets, moons and odd rocks
called asteroids, mire recently the ambitions of certain scientists and entrepreneurs to inhabit low
earth orbit stations for industry or tourism, colonise mars or travel to exo-planets of nearest stars.
With the recent privatisation of space exploration and the stimulation provided by innovation
contests such as the lunar X-Prize, the need for compact closed loop food production systems is
becoming more immediate. Towards the end of 2018 China will launch an unmanned expedition to
the moon and landing on its far-side. Among the experiments it will establish are a series of
agricultural experiments to cultivate the small fast-growing Arabidopsis plant, potatoes and silkworms. It is increasingly plausible to claim that research into closed loop food production systems
serve multiple industries including horticulture, urban agriculture and space exploration.
Growing food for future mars missions is one of the themes of the citizen science part of the
Japanese Shojin meat project, intended to spark the interest of the youngest in society. And develop
early acceptance of practice such as eating lab-cultured animal free meats.

Ultra-Local Food Systems
During WWI and WWII, as a measure to improve food security, many governments
encouraged people to cultivate food themselves. In urban areas this was based on
allotments, as well as on the use of spaces such as lawns, backyards, windows, patios and
roof tops. The use of allotments continues today and organisations such as the FAO have
developed programs targeting urban dwellers in poor countries encouraging them to
cultivate small gardens, in many cases micro-gardens. The that a “well-tended micro-garden
of 11 square feet can produce as much as 200 tomatoes a year, 36 heads of lettuce every 60
days, 10 cabbages every 90 days, and 100 onions every 120 days.”
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Although there is considerable interest in gardening in cities, many who might be interest
claim that they don’t because they don’t know how to, don’t have time or don’t have space.
One of the challenges faced by people who want to grow in urban spaces is that the soils
that a readily available are often contaminated with lead and other heavy metals. Another
issue is that plants attract insects, some of the might not be welcome.
Nevertheless, an increasing range of new indoor and urban growing systems are becoming
available, that solve most or all of these problems.
The FT often features articles about gardening and vegetable growing. It might be assumed
that gardening isthe reserve of rich people. Nevertheless, FT reminds us that producing
one’s own vegetables does not require a garden and that the options for doing so are rapidly
increasing. This is mainly due to the fact that whereas fewer people have gardens, thereare
an increasing number of varietiesof plants whose fruit and vegetables are destined for the
table, and which are the result of the efforts of breeders to create new varieties that are tasty
yet easy to grow in grow-bags, on balconies or in windows.
Interest in GIY and GIWO
During WWI and WWII, as a measure to improve food security, many governments
encouraged people to cultivate food themselves. In urban areas this was based on
allotments, as well as on the use of spaces such as lawns, backyards, windows, patios and
roof tops. The use of allotments continues today and organisations such as the FAO have
developed programs targeting urban dwellers in poor countries encouraging them to
cultivate small gardens, in many cases micro-gardens. The FAO reports that a “well-tended
micro-garden of 11 square feet can produce as much as 200 tomatoes a year, 36 heads of
lettuce every 60 days, 10 cabbages every 90 days, and 100 onions every 120 days.”
Although there is considerable interest in gardening in cities, many who might be interest
claim that they don’t because they don’t know how to, don’t have time or don’t have space.
One of the challenges faced by people who want to grow in urban spaces is that the soils
that a readily available are often contaminated with lead and other heavy metals. Another
issue is that plants attract insects, some of the might not be welcome.
Click and Grow for example, provides a range of indoor gardening kits. These include the
Smart Herb Garden, designed to fit on a shelf or on top of a table and selling for about €50,
as well as Smart Farm an indoor vertical farm solution aimed at homes, offices and small
public spaces, selling for approximately €10k. These systems are marketed on the basis of
attributes such as low set-up costs, low maintenance and ease of use, near zero food waste,
95% less water consumption than outdoor farming methods, zero pesticide and low use of
nitrates, 30% faster growing times and use of algorithms for automated lighting and
watering that by increasing bio-stress can improve nutrition by up to 600%.
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Other examples include Urban Cultivator and the Microgarden by Grundig based on a
design by industrial designer Mehmet Mehmetalioğlu, but there are many more out here
and presumably many more to come, inspired and driven by science, lifestyle or design.
Cities often put in place policies to encourage those interest in gardening. A new
terminology is emerging with the reinvention of this ancient practice. GIY means Grow it
yourself and arguably resonates with ideas of autonomy and personal food security as well as
appreciation of nature. GIWO means Grow it with Others and especially in japan is seen as
away for encouraging social contact and cohesion.
It remains to be seen what role SFSC can play in the development of these movements. This
will depend on the course taken by the new economic models referred to below.
Amazon’s Garden Service
Amazon is going even further. Modern Farmer has recently reported on an Amazon patent
for a ‘ that enables people to grow food at home or on their allotment. The basic idea is that
the consumer takes multiple photos of the garden and provides information about its
location and orientation. The AI based service then sees what is growing and makes
recommendations as to the care of what is there. It recommends recipes based on what is
growing, presumably based on estimates of when it can be harvested. It also creates virtual
models of the garden and makes recommendations for what to plant, when and where.
Clearly this is an example of a SFSC that has zero length because the grower and the
consumer are one and the same. It is also an example of the kind of service that can help to
sustain or even encourage the adoption of such zero length food chain models. The existence
of such a service prepares the way for related services delivering seeds, fertilizers and
composts, pesticides and other garden supplies as well as garden tools. It could also lower the
barrier to entry for people who want to start gardening. Perhaps they have an ornamental
garden that they now want to use for food, have free time due to retirement, have inherited a
plot of land or are looking for an alternative source of income. At first sight at least, service
such as these could cater to a wide variety of consumers.
The IKEA Flat Pack Garden
In early 2017, IKEA finally released its much talked about flat pack garden. This is intended as
outside furniture and provides a place for growing food as well as a place for enjoying being
outside. The product is called the ‘Grow Room’. It is one of available from IKEA. The growroom itself has been open-sourced by Space 10 the IKEA innovation and design laboratory.
The design and instructions for assembly are available for download from Github.
IKEA is only one of many companies that produce small scale or indoor gardening kits. The
IKEA model does not do much by way of advising consumers how to get the most out of the
product. Other actors however are showing the way.
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The R+DIY Movement
Britta Riley a New York based artist and entrepreneur made headlines in 2011 with her on the
R+DIY movement that she led based on social media and mass participation of citizens in a
highly successful collective effort to develop new methods of for growing food in small
urban apartments. She and her collaborators noticed that there is very little science
available on how to grow good things efficiently indoors on a scale available to a typical
urban dweller in a big city like New York. Using a crowd-sourced citizen science approach
where large numbers of people (non-scientists) carrying out experiments she and the
community she inspired developed new methods, varieties and technologies for doing just
that. This lead to the creation of a company called which according to a review of her career
by , inspired more than 2 million city dwellers to take up growing food indoors. A notable
feature of the approach has been the open-sourcing of the know-how created, in particular
the design of the hydroponic systems used to construct the indoor window farms. Window
farms was funded by kick-starter and closed down at the end of 2016. A new company called
has been set up to try to gather together all know-how and lessons learned.
Growing Truffles Indoors
Truffles are one of those foods that regularly make the headline with the high prices they
generally fetch and the extremes these occasionally obtain. A 4.16lb white truffle for example
sold at a New York auction for $61,250 in 2014.
One of the reasons for such high prices is the rarity of the product due to our imperfect
knowledge of how to grow it. A recent FT article features farmer-scientists who have made
important breakthroughs in terms of how to grow by perfecting a way to inoculate suitable
tree roots allowing them to be grown in a controlled and predictable manner. So how long
will it be before these too can be gown at home in something like an MIT food computer
using pre-grafted root systems and a dedicated smart soil?
The MIT Food Computer
MIT, more often associated with innovation in ICT, is also active in agriculture. One of its key
initiatives is the . This includes the (PFC) project. The goal is to create a ‘computing platform’
for growing food, where all aspects of growth can be controlled, and its impact measured by
ICT. This provides a mechanism whereby every use of the computer can be treated as an
experiment that adds to collective knowledge about how to grow different kinds of products
in different environments with different feed-formulations and growth plans. The design
information necessary to create a PFC is made available via Git Hub. Associated with this is an
whose member can help each other to achieve production goals and contribute to
collaborative researcher projects. One of these is the intended to create knowledge about the
phenotypic response of plants to different conditions and stimuli. Whereas the PFC is seen
more as a small research and education tool, the is a container sized system for hydroponic
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and aeroponic production aimed at larger more ambitious research projects, as well as small
scale production for restaurants, cafeterias and boutique producers of agri-food produce.
The Rapid Uptake of Click-and-Grow
Click and Grow was launched in 2009 by Mathias Lepp, a former choir director. In 2005 he
was inspired by stories of the difficulties faced by NASA in developing viable farming
systems for use in outer space, based on novel ‘aeroponic’ technologies, and he went on to
invent a smart soil concept that has since become the basis for the click and grow system. In
2010 Mathias won Estonia’s biggest entrepreneurship award and in 2012 it opens an office in
California. They describe themselves as a community of indoor growers and claim to have
sold over 350,000 units by the end of 2017.
This and other cases mentioned in this section provide examples of “SFSC of length zero” in
the sense that the food is grown and consumed in the same place, whether it is a home,
office or small public space. Nevertheless, the existence of such a system requires support in
terms of the delivery of “plant capsules” containing the young plants, the soil substitute and
nutrients. So, the food supply chain is replaced by the plant capsule supply chain and this
too will generate its own waste stream. Is this recycled and how?
If it has not already been done it is possible to imagine further evolutions of this system.
 The replacement of a small number of remote manufacturing sites with a large
number of smaller ones closer to urban centres
 The development of local recycling services
 The development of new varieties better adapted to this production model
 The development of improved growing concepts based on techniques such as
grafting
 The development of improved algorithms and new soil formulae to manipulate taste,
texture, colour and nutrient content.

New Emerging Models of Enterprise and Economy
The social enterprise trend is important because it plays to a certain cynicism born by many
consumers concerning big players in agricultural production, food processing, retail and the
restaurant business.
The understandable focus of companies is on changes to the work force. Only 42% of the
more than 11,000 companies surveyed by Deloitte claim that their workforce is made up
mainly of salaried workers. Most now have work forces increasingly made up of contract
freelance and gig-workers. This trend is strong and growing and the future is all about
independent self-employed citizens, working many different jobs to make a living.
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The challenge is to use this trend to boost business in old short food supply chain models
based on local producers tied into local food systems, as well as new SFSC models based on
urban agriculture and the circular bio-economy. The onus is on SGFSC actors and those that
represent them to provide the C-suite of social enterprises with the arguments they need in
the language of their internal accounting systems, arguable in the language of CSR.
This ultimately means that SFSC actors and those that represent them must identify and
measure the benefits that supporting or sourcing from SFSCs provide. A simple appeal to
nostalgia, or woolly and often unjustified claims about “goodness” and “greenness” will not
do. They need to learn the language of big business if they are to benefit from the large
markets that they represent.
The Collaborative Economy
So much has been said about the role of ICT as an enabler of collaboration. The idea of
citizens collaborating to realize sizable and often complex activities that allow them to live
according to the values they embrace is finally coming of age. The idea is not new, in the
sense that cooperative organisations, especially buying cooperatives, have existed and
successfully operated for a very long time, in particular in the domain of agricultural
production. What is new is a shift in power from producers to consumers enabled by new
technology and a more general adoption of the collaborative practices that they support.
DG Growth of the European Commission has elaborated a policy for the development of
collaborative economy also known as the sharing economy and closely related to what is
known as participative or collaborative consumption. This is motivated in part by a PwC
report commissioned by the EC, and published in 2016 which points out that in 2015 the
collaborative economy across the 9 countries of their study already represented €28B worth
of transactions a year generating revenues of €3.6B for the platforms that support it.
This sharing economy is dominated by 5 sectors, namely transport, accommodation and
finance, as well as personal services and business services. Deliveroo is in many ways a
posterchild of the sharing economy. PwC points out that in 3 years from its base in London
it has built a network of 5,000 agents delivering restaurant food across 68 cities in 12
different countries. Elsewhere we have seen how it is pre-actively working with its
restaurant partners to double their productivity. It is useful to consider how a company such
as Deliveroo could provide a sales, distribution and delivery service for local food system or
SFSC producers.
The study points out that the transactions of the collaborative economy are supported by
platforms, of which they identified 275. These include Uber for transport, Task Rabbit for
DIY jobs, Deliveroo for food delivery, Airbnb for accommodation and Kiss Kiss Bank Bank
for project and start-up finance. But this is just the tip of the ice-berg. It brings together
under a common framework separate sectors based on peer-to-peer services, on-demand
services and collaborative finance also known as crowd-funding. It is not limited to gutsy
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start-ups and entrepreneurs wanting to “make the world a better place.” The model is
quickly being copied by large actors as we will see from the coverage of Amazon and
Alibaba, in particular in the provision of on-demand access to e-commerce infrastructure
and systems for retail, distribution and delivery.
Traditional retailers are embracing the sharing or collaborative economy as they experiment
with a move away from selling goods to renting or leasing or re-using by taking in second
hand or pre-owned products. Examples include Otto of the Netherlands, as well as Kilenda,
and Tchibo of Germany that have launched rental services for baby and children’s clothes.
In the food space new ventures include Menu Next Door of Belgium (which folded in march
2018) and Share Your Meal.
None of this is new in the sense that they are all examples of the “bartering” that has been
an important part of social and economic life throughout history. The FT recently reminds
us of this in an article about how “big tech brought back the barter economy” inspired in no
small way by recent “revelation” about how society has effectively bartered its personal data
for access to social media8.
The PwC study points out that the EU champion of the collaborative economy is France
thanks to its favourable regulatory environment. In 2015 France was host to over 50 new
collaborative economy start-up ventures and PwC calls for the development of a more
balanced coordinated and dynamic regulatory framework across all countries of the EU.
PwC predicts that the importance of the collaborative economy could increase by a factor of
20 to reach €570B worth of transactions by 2025, encompassing many other sectors and
rivalling traditional economic actors in terms of commercial significance. In their view the
actors of the sharing economy could become the default choice of younger consumers and
provide an important opportunity for a more equitable distribution of the proceeds of
economic growth.
Bees-Coop of Brussels describes itself as a citizens’ initiative established with the goal of
providing high quality products at an affordable price. Its website explains that the agri-food
industry has a negative impact on the environment and its labour is employed under poor
working conditions. It also points out that short food supply chains are not very practical as
they are generally inaccessible and provide a limited range of products.
The coop is run by its share-holders or “cooperants” who take part in decision making what
goes on the shelves and who to source from. They also donate 3 hours a month of their time
to working in the shop to lower its labour costs. As a result, they do source from short food
supply chains or local producers but not exclusively. Many of the producers it sources from
are urban produces running small gardens, producing honey or mushrooms using an urban
agricultural production model. It also sources from Italy and North Africa, arguably a
8

The big question arises when one party is not informed of what is going on. In this case one can ask with
some justification “is it barter or theft?”
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reflection of the ethnic origins of those who live there. So far, Bees Coop has almost 2,000
cooperants, in principle the only people allowed to shop there. The cooperative has already
managed to buy its own building. It claims to be the first cooperative supermarket in
Brussels.
The city of Brussels has a population of about 1.2 million people. The metropolitan area is
just over 2.2 million. The commune of Schaerbeek where Bees Coop is situated has a
population of over 133,00 people. Even at commune level the coop serves a very small part
of the local population, arguably at best about 1 in 20 families. It would be of interest to
know how far this model can go in meeting the needs of consumers in Brussels and also in
providing an outlet for SFSC producers in the Brussels region.
Modern Farmer has become an advocate of crowdfunding as an approach to financing small
local food initiatives. It describes how the Seattle Urban Farm Company was able to secure
$30,000 for the construction of new greenhouses using the Barnraiser platform. Barnraiser is
a dedicated food-oriented crowd funding platform that intends to become the “kickstarted
of sustainable food.”
The Sharing Economy of Amsterdam
As part of her “Building the City” series of articles published on Medium, Lauren Razavi has
written about how Amsterdam has become a global leader in thecity-wide adoptionof
practices of the sharing economy. She describes the creation ofShareNLa think tank setup to
“turn Amsterdam into Europe’s first sharing city” by reshaping the way its citizens “work live
and play.” The rapid adoption of this idea by the mayor of the city and the development of a
dedicatedaction plansetting out how the city would attempt to formalize collaborative
platforms and establish a less-prohibitive regulatory environment. One of the overall goals
of the action plan is to provide local residents with easier and more affordable access to
goods and services.
An important element of the sharing economy is the presence of IT enabled platforms.
Mobile apps in particular support digital platforms that enable people to find each other for
sharing assets, labour and knowledge. We already see with Uber and Airbnb but also with
Deliveroo, Task Rabbit and Mechanical Turk. The sharing economy is to some closely
related to what is known as the platform economy and the gig economy.
One way for cities to get involved is to support the creation of cooperative ventures such as
Bees-Coop in Brussels. Another is to work with the huge venture backed platforms such as
Uber and Airbnb.Platforms such as these have created controversy, resulting in backlash by
interested parties and the creation of reactionary legislation. In the case of Copenhagen,
strong legislation has forced Uber out of the city entirely. In Berlin this has led to the
banning of Airbnb. Rather than imposing a blanket ban on Airbnb, the city of Amsterdam
decided to work with the various parties and in the end created legislation that protected
the interests of hoteliers yet allowed private home owners to share their homes with visitors,
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in a way that was good for both visitors and good for home owners yet acceptable to the
owners of hotels.
Razavi’s article lists many sharing platforms that currently operate in the Amsterdama area.
These inclmude 30 involved in transport, 8 involved in logiostics with many more engaged
in areas such as personal care and services. In relation to food she lists eatwith, mealby,
AirDnD.nl (now Sharednd.nl), with locals, HET Ruilrestaurant and Thuisafgehaald.
The issues for the SKIN projects is how to use these platforms to support the activities of
local food systems. Ube Eats and Deliveroo are examples of platforms that are already
involved in the food related enterprise. But there are many others out there.
The Chicago Mapping Project
In 2016, Fast Company, a US based technology and innovation oriented
about the proliferation of ag-tech starts up in Chicago and how the windy
the national capital for urban agriculture. The article refers to the
Agriculture Mapping Project, which has so far mapped over 850 urban
across the city.

magazine wrote
city is becoming
Chicago Urban
agriculture sites

Much of this is driven by venture capital investment. Over the years PE backed ventures
have grown and failed. Notable early efforts in the Chicago area include Farmed Here an
urban food venture that sold to supermarkets. It closed in early 2017. Urban Till another
venture targeting fresh food restaurants suspended service in late 2016. Offering same day
delivery with no minimum order and no delivery fee, it arguably tried to do too much. It is
interesting to note that farmed here was making money, but the investors decided they
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could get higher returns elsewhere, so they abandoned the venture in search of richer
pickings. Those that have survived include
 Gotham Greens which emphasises the use of natural light as opposed to pink LEDs
 Mighty Vine a year-round producer of tomatoes for the Chicago area …
 Local Foods a Chicago based distributor acting as a provider of logistics and
infrastructure linking small-scale family farms to over 200 of the city’s most
acclaimed chefs and restaurants, as well as a variety of catering companies and
several local schools.
 Windy City Harvest, a Chicago Botanic Garden-led urban agriculture training
program targeted to disadvantaged local youth.
Typically, these farms provide employment for seeders and harvesters to sales associates and
plant scientists. The “just in time” nature of urban farms that supply all year round means
that means greater freshness, less processing, fewer preservatives, less need for cold storage,
freezing, packaging and transport. Recent estimates by experts involved in the sector
indicate that the global market for annual urban farmed produce could come to $4B by
2020. Fast Company considers this to be far too low, pointing out that the market for
Chicagoland (Chicago Metropolitan area … a region with 9.4 million people and 28k+ km2)
alone is already at $400M.

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N° 728055

SKIN D3.4: Foresight scenarios on unlocking the bottlenecks (M18) as an input to community animation

104

8. Enabling Technologies
These days the world is spoiled for choice in terms of technology. The innovation game can
be played by combining or applying ideas and technologies that already exist. What follows
is a limited selection of new technologies of relevance for the development of short food
supply chains, whether they are local, hyper-local or ultra-local. These are grouped roughly
under 4 main headings.





Platforms for business processes
Automation
AI, AR and VR
Genetic Engineering and Molecular Biology

We omit the vast range of technologies related to agricultural production, urban farming,
cellular agriculture and other meat substitutes, as these have been covered elsewhere in the
report.
Platforms
Retail-as-a-Service
CB Insights has recently observed9 both retail and pure e-commerce companies that have
developed a category of system that they plan to offer as a service to other retailers, that are
remarkable for the way in which they “observe” or otherwise gather feedback data from
consumers.
These include Farfetchan online luxury retailer that has recently piloted a brick-and-mortar
retail platform using smart mirrors and other features to monitor shoppers, trying on
clothes, accessories or make-up. They also include an online technology retailer called B8ta
that plans to sell a tech-enabled storefront service using a subscription model. Their B2B
service is offered with the caption “imagine your brand with its own store”.
BigCommerce, a US company founded in 2009, helps brands quickly set up and manage online
stores. They work with all sizes of businesses ranging frombig brands, sole traders and physical
stores trying to catch up by moving onto the internet. According to Venture Beatthey have raised a
total of $228M from private equity players to finance expansion of their business.
Shopify is another actor aiming to simplify the task of selling online. It claims to have a solution for
any business big or small whether they sell “online, on social media, in store, or out of the
trunk of your car.” They provide an infrastructure that includes a branded storefront and an online
shop with ordering, payment and inventory management software, already used by over 600,000
9

Zoe Levitt CBI newsletter of 2018 04 11
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businesses. Using their system, they claim that one can sell via other platforms such as Amazon and
Pinterest.
Ventures such as these are intended to enable companies with something to sell, to sell it
making use of their knowledge of customers and data driven retailer strategies based on
consumer analytics. CBI refers to this variouslyas BAMaaS (Bricks and Mortar as a Service)
or RIOTaaS (Retail IoT as a Service).
It is not clear how well these systems are adapted to the implementation of a multi-channel
sale strategies or for dealing with perishable goods or for plugging in third party delivery
solutions provided by companies such as Deliveroo, but the day that companies like Big
Commerce and Shopify provide such support should be coming soon.
Other Data Intensive Service Platforms
AGRILYST:An intelligence platform for indoor farms. It helps greenhouse operators run
their operations more efficiently by pulling data from sensors in the greenhouse and
information about crop yields and other metrics.
Blue River Technology: This creates and delivers advanced technologies using computer
vision and robotics for better agriculture. The company wants to enable services that go
beyond field level management to optimization of production on a plant-by-plant basis. In
their words they want to make “every plant count.” In principle this means services that
precisely measure the needs of every plant in the field, to generate automated response that
will result in better yields and better plant health, but also lower chemical and nutrient use.
Climate Corporation:It aims to help farmers around the world protect and improve
farming operations with powerful software and insurance products. The company's
technology platform combines hyper-local weather monitoring, agronomic data modelling,
and high-resolution weather simulations to deliver a SaaS solution that helps farmers
improve their profits by making better informed operating and financing decisions, as well
as a Total Weather Insurance product.
Farmbot:This company isdeveloping a revolutionary new monitoring system of interest for
small commercial farmers for its potential to save labour and improve efficiency. It claims
that vegetables grown with the help of Farmbot create 25% lower CO2 emissions than those
produced using standard methods in the US. It also claims that vegetables grown with help
from Farm Bot can be sold at a significantly lower price than those purchased at the grocery
store. The makers of the Farmbot system estimate that a user gest a full return on
investment after three to five years after adoption.
SENCROP: An innovative company based at Euratechnologies in Lille, the third largest
start-up accelerator in Europe. It provides a connected agri-weather station allowing each
farmer to measure data points such as air temperature, humidity, rainfall or wind speed.
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SMART YIELDS:This company provides a range of data intensive services to farmers, indoor
growers and gardeners. These include real-time information, trends and forecasts as well as
recommendations, via an intuitive and customizable mobile app. The system is designed to
be simple and easy to use. It connects with a wide-variety of sensors and other hardware
devices, tapping into diverse array of data sets and agronomy best practices to give farmers a
flexible yet powerful tool to help protect crops, optimize operations, and increase yields.
TL BIOLABS:This organization provides advanced genetic and genomic testing solutions to
the agricultural industry. With their affordable test, farmers can predict what will happen to
their livestock as soon as they are born, including disease susceptibility and feed
requirements. By using TL Biolabs, farmers can optimize their operations in order to get the
best possible outcome from their cattle.
Many of the initiatives taken to support the sharing economy involve the use of app-enabled
platforms. One example is UK basedWefarm, a global peer-to-peer network for farmers.
Based in London it aims at providing a place where farmers can crowd-source answers to
their questions from other farmers using SMS, and therefore accessible in areas without
internet coverage. A possible point of interest in this case is the possibility of linking
producers with consumers, something that is normally very hard to do in a constructive and
systematic way.
Automation
This is a huge section and overlaps considerably with others. We might also mention the IoT
(Internet of Things) or the IoFT (Internet of farm Things) as well as precision farming, all
enabled by low-cost connected sensor-networks and rural broadband, but we focus is on the
retail, distribution and consumer-experience side of the PPV business.
Automated Vending Machines
Nowhere is automated retail so developed as in Japan. Japan has over 5 million automated
vending machines, the highest density in the world. Many factors contribute to this. Over
93% of Japanese live in cities. The cost of labor and real estate is high. Crime levels are low
and there is a very high level of experimentation with and acceptance of robotics and
automation. Most importantly Japanese realize that vending machines provide a very high
create of return per meter squared among retail models. More recent factors including the
high rate of senescence in Japanese society means that there is simply fewer people available
to work the long hours required not only for small retail outlets but also for small
restaurants.
There has therefore been a boom in investment in new retail models using automation,
including new food retail and restaurant models based on even greater degrees of
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automation and new automation technologies such as the highly dexterous and
collaborative robots (cobots) specialized in the retail and restaurant sector.
Food Robots for Vending Salads and Fruit
One of the barriers to consumption of fruit and vegetables is the fact that they are hard to
prepare and often squirt juice over clothing. This has been an important factor in the growth
in interest in fruit smoothies, and the practice of blending. Nevertheless, even before juicing
or blending there is a need to prepare ingredients by removing skins, or the ‘bad parts’
which could modify the taste or affect the texture of the final product.
Advances in robotic now enable the creation of a new generation of food robots such as
“Sally” which is able to prepare any of a range of 1,900 different salads in about 60 seconds.
This is faster than any cook can do it. Sally the “Salad Robot” was created by a US start-up
called Chowbotics and is touted as “the future of fresh.” It selects and chops salad
ingredients and then combines them according to a recipe created by a chef or according to
the specific request or known preferences of the consumer. It can do it presumable as well
as any chef but much more quickly. The current model looks like a vending machine and
can fit on top of a counter. This is an extraordinary labour-saving device and a whole new
approach to food service.
Chowbotics represents the cutting edge of a more general movement promoting the
consumption of fruit and vegetables. Sweet Green is one of the acclaimed salad restaurant
ventures in the US. Farmers Fridge falls somewhere between Sweet Green and Chowbotics
in terms of its use of technology. Its “fridge” is in fact a self-service vending machine that
provides salads designed by chefs in a screw top jar. This solution is of interest in that it can
be installed inside shops or restaurants as well as in Public spaces such as parks where
people might eat or bus and train stations. It operates on its own until a refill is required.
The downloadable app allows consumers to find one close by.
There may be a lesson in this in the sense that an app could in principle enable a consumer
to identify who is ideologically committed to SFSCs, to identify places where produce from
SFSC producers is currently available.
There is another lesson in the fact that these ventures place a big emphasis on taste. One
can ask to what extent SFSC producers or PPVs in Europe, are trying to improve the taste
experience they provide, or do they merely appeal to tradition or nostalgia and the kind of
texture-taste experience that would have been familiar to consumers of good home-cooking
many years ago.
The key question is how can systems such as these help SFSC producers or PPVs who may
be short qualified help or who may have difficulty being available for customers?
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An essay on medium explains the new emerging foodie culture and how new generation of
consumers are less interested in food pyramids and more interested in food prisms. They
want to know where their food comes from, who produced it and how and they want
reassurance that its production fits in with their core values.
Robots and Cobots
Labour is an issue for farmers whether they are big or small and it is often said that the
problem with agriculture is an addiction to low cost seasonal labour. For whatever reason it
remains one of the last holdouts of the application of robotics. Arguably because the work
environment is so variable and, in many ways so unpredictable. But the ability of robots to
work in unstructured environments is increasing.
A company called Hands Free Farm in the US offers an advisory service helping farmers
automate most aspects of crop production. The use of autosteer and GPS to enable handsfree tractor-use on farms in Ireland is becoming more popular every year but there is much
further to go in terms of automating work around the farm.
In November 2017 in the UK, researchers at Harpers Adams University announced the
completion of the Hands Free Hectare project to demonstrate the use of robots to plant,
tend and harvest spring barley.
There are of course differences between automated machinery operating on farms and offfarms on public roads. For many years companies such as John Deere have invested in the
automation of on-farm machinery. Other companies have been investing in the automation
of off-farm machinery, for us on public roads.Peloton Technology for example is testing a
system with a partner that provides services to many of the largest trucking fleets in the
country. Uber has been working with InBev to make automated delivery of beer.
Robotics and automation is also being applied to restaurants and retail. Elsewhere we
mentioned the self-checkout systems being used in cashier less grocery stores. Momentum
Machines is working on a system to grill and assemble complex product such as fast food
burgers. Soma Bar has developed a robot bartender. Eatsa has developed an “automated
quinoa bowl” restaurant.
MIT Technology Review reports on the impact of the introduction of robots on operations
and workforce morale at Walmart. In 2017 Walmart introduced the use of robots produced
by a company called Bossa Nova at 50 locations around the US. For the time being, they
roam the isles of the shops scanning the codes of products on shelves, helping out by
identifying out-of-stock items, items that are incorrectly labelled or items with wrong or
missing labels. The staff quickly won over by machines that were willing to do boring
repetitive work and soon learned to ignore them. In summary the robots blended right in.
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Increasingly these new systems employ the techniques of AI. CB Insights recently listed 9
companies supplying or developing AI driven systems for the retail sector. These include
systems for Virtual Reality including holographic shop assistants, and 3D body scanners, as
well as smart mirrors that help people virtually try on clothes or make-up. Major companies
applying AI to the retail business include Amazon, Walmart, Zara and Sephora. Amazon Go
its experimental cashier-less store format uses a technology called “scan and go”. Other
companies such as Alibaba are using a technology called “smile and pay” to implement their
version of a cashier-less store;
Until recently most robots were used as clever machines tools such as cutters or welders and
were limited to performing simple tasks to be carried out repeatedly without modification
or variation. The new generation is able to adapt to changes in its environment by learning.
It employs grippes that are sensitive to the properties of the object being held. It can hold
objects of varying shapes and is able to modify the force it applies in carrying out different
tasks. In an excellent demonstration of this new capability that people around the world will
immediately appreciate, scientists atNanyang Technological University in Singapore have
demonstrated a pair of robotic arms cooperating to assemble an IKEA chair.
Dark Stores and Dark Kitchens
Stores that are not intended to welcome customers, but which essentially act as warehouses
are primed for automation. These automated stores are called dark-stores. Since no human
actually works there, money can be saved by leaving the lights off. Something similar is
happening with restaurants. An increasing number of restaurants are essentially being run
as kitchens that prepare food for delivery. This gives the restaurant owner extra freedom
with respect to location, and arguably considerable savings on rent, as delivery only or
online only restaurant models don’t need easily accessible, highly visible high street
locations. Kitchens are increasingly susceptible to automation and so the “dark kitchen” is
born.
Darkstoreis also the name of a PE backed “delivery fulfilment platform that provides
eCommerce companies and brands with affordable on-demand, last mile delivery.”
New PE backed ventures in the US that have been set up to address the challenge of 1-hour,
2-hour or same day delivery include Deliv, UberRUSH and Shyp. Nevertheless, in the rush to
make headlines, gain market share or satisfy investors they often over promise and
Forbeshas reported on the difficultiesthat some of them subsequently face.
CommonSense Robotics is an Israeli venture backed start-up that recently raised $020M to
fund its venture building “on-demand supply-chains that enable sustainable, 1-hour delivery
to online customers”. It goal is to provide an urban automated “Micro-Fulfilment-Centre”
that combines “the benefits of local distribution with the economics of automated
fulfilment.”
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More recently Travis Kalanick the notorious founder and CEO of Uber, has left Uber and
taken over a company called Cloudkitchens that calls itself the “amazon of food.” It claims
to provide “provide infrastructure and software that enables food operators to open deliveryonly locations with minimal capital expenditure and time.” It is already an important
partner of Uber eats and under the influence of Kalanick it is branching out into real estate
buying up properties that are intended for use as warehousing for use as dark kitchen or
other food related delivery infrastructure.

Genetic Engineering Technologies
Breeding for Taste and the Opportunity Provided by CRISPR
Row 7 is a seed company featured in a recent Fast Company article and inspired by the
founders realisation that breeders of new plant varieties rarely select for taste. They are
usually in tested in size or yield of hardiness or resistance to disease. This company is a
collaboration between chefs and seed companies, where the seed companies are tasked by
chefs to achieve goals in terms of taste or other culinary quality. It is still a small-scale affair
and its website so far offers growing guides for 6 new plant varieties it has developed and 5
recipes that bring out the qualities these have been bred to express. What Row 7 has found
is that in addition to improved taste, it is possible to improve other nutritional properties as
well. Their signature 898 squash not only tastes good, it has twice the level of beta carotene
of the untweaked variety. This not only confers a deep orange colour but is a precursor of
Vitamin A and a serving of the 898 Squash contains twice the recommended daily dose of
Vitamin A.
It is surprising that there are not more companies like this. Their existence could prove a
boon for a local food chain by helping them evolve an offer that is specific to the region and
corresponds to the tastes and textures that consumers or restaurant owners and chefs
desire.
New tools for the rational exploration of taste using techniques such multi-sensory cooking
or food pairing which simplify and shorten the task of knowing what foods go together
based on a chemical analysis made popular by scientific celebrity chefs and gurus of
molecular gastronomy such as Heston Blumenthal, founder of the 3 Michelin star Fat Duck
restaurant in the UK. It will be interesting to see how this evolves in future to combine with
automation and AI as well as artificial nose and tongue technology.
Breeding is being transformed by the introduction of ultra-low-cost genome sequencing and
techniques for genetic engineering based on technologies such as CRISPR/CAS9 and its
various variations. This technique is of extraordinary power. US authorities have taken the
view that certain plant genomes can be “edited” without oversight using this technique that
is “designed, cultivated, and sold free from regulation.” Gene editing can be applied to both
plans and animals. The US is taking a more cautious approach in the case of animal genes,
than in the case of plant genes. Companies large and small are busy editing the genes of
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common plant varieties with a view to putting them in common products, both food and
non-food, any time soon. These include Mars and Monsanto, but also technology start-ups
Calyxt, Cibus and Yield 10 Bioscience. Although it is highly likely that we have not heard the
last on this issue, it is worth starting to explore what this might mean for SFSC producers.
Many genetic engineering processes involve the insertion of foreign DNA into a bacterial
cell. This step is typical of techniques used to engineer micro-organisms such as yeast or
bacteria to produce fragrances or animal free substitutes for meat, milk and leather. It is also
considered “tedious” and time consuming and it requires a researcher or lab technician
working with a pipette under an optical microscope. Kytopen is an MIT start-up that
promises to speed up processes such as these by a factor of 10,000.
The question for SFSC actors is how to use these possibilities to go beyond the mere fact of
being local or simply appealing to nostalgia, enabling them to produce varieties that are
unique to a region, perhaps exploiting micro-nutrients of local soils or qualities conferred by
local biota, but truly remarkable in terms of taste texture and other culinary attributes.
Breeding to Fix the Nitrogen Problem
One of the important resource scarcity problem that we will face in the future is access to
adequate amounts of nitrogen-based fertilizer. Aside from the production of synthetic
nitrogen fertilizer using very energy intensive processes, most solutions revolve around the
idea of making better use of what is already available. Other solutions are based on
composting based on the capture and reuse or processing of organic waste in cities. A third
option is the development ofplants that can fertilize themselves, ultimately obtain the
nitrogen they need from the air. This is an option being pursued by some scientists
including those working forGinko Bioworksin Boston USA. This company is notable not
only for its use of bacteria as the work-horses of its approach to manufacturing, but also for
it use of robotics to speed up the process of research. It claims that its use of software
directed robots and 10 technicians, it has the productivity equivalent to 5O to 100 scientists.
This is just one more example of the kind of next generation company that an urban bioeconomic cluster will contain.

AI, VR and AR
Use of AR/VR in the Kitchen
An important driver of research in applications of AR and VR is retail. As consumers learn to
use VR or AR and get used to it as part of the retail experience, they will expect it also when
shopping for food. The challenge for small local producers or PPV type family farms will be
how to remain relevant to consumers as they adopt these new buying habits.
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How can they use VR/AR to make the food experience richer and more assuring for
consumers? Does this mean virtual visits to farms or kitchens of a chef’s eye view of how to
prepare gourmet meals?
The makers of kitchens and kitchen equipment intended for both industrial and domestic
uses, have been experimenting with the use of robotics, artificial intelligence and virtual or
augmented reality in the kitchen. Yanko Design recently featured a system by HTC what it
considers to be one of the best examples of AR applied to the process of cooking. It is a
system that makes it easier to follow recipes, by working through the recipe in a stepwise
fashion, projecting images onto worktops or wherever the person is working, demonstrating
awareness of the user and providing visual or verbal cues to assist them in their task.
Doubtless this will pass through many iterations before it becomes really seamless and
useful. But it already points the way towards a way of working that looks much better than a
screen in the corner or a tablet covered in flour to which the cook must run every few
minutes to check a step or understand details of the receipt under construction. These
efforts are a reminder that cooking is a complex cognitive task that requires mastery of
many tacit skills, which are not so easy to capture in a traditional recipe format.
Cognitive Cuisine
Watson, the IBM chat-based AI platform has been busy learning how to create value in
many different domains. These include finance, real estate, medicine and law. They also
include cooking. Watson already “knows” more than 1,000 recipes from around the world
and it can help cooks or anyone else with food in the fridge to decide what to cook. The
application is available online and can be connected to client-side systems via the cloud. It is
possible to enter a list of goods and the systems ill suggest recipes from around the world.
The more it knows about the users’ preferences the better as it can orient search results
towards the lifestyle preferences or healthcare needs of the cook, the family or the
individuals for whom the meal will be prepared.
In 2015 a book has been published about the early cooking experiments with Watson. It is
called “Cognitive Cooking with Chef Watson: Recipes for Innovation from IBM & the
Institute of Culinary Education.” A 2015 article from the Guardian gives a flavour of what
these stories entail.
Chatbots and Omnibots
The time is quickly coming when most of our interactions will take place by voice and
gesture, not by keyboard and screen. We will converse with avatars or social robots.
They will maintain their “personalities” and their relationships with the consumer as
they move from one place to another or one application or experience to another.
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In effect the “brand” will become a person knowing the consumers preferences, solving
practical problems for it based on its buying history, its agenda and habits, as well as its
implicit value system.
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9. Conclusion
Achieving growth will remain a challenge for traditional short food supply chain (SFSC)
producers. More than ever consumers want local food. But there is an increasing number of
ways to obtain it, in many cases at lower cost, with greater convenience and with lower
impact on the environment.
There is a general consumer backlash against beef and dairy, not only for health reasons but
because these are increasingly seen as being bad for the environment. Whether it is
produced locally or at a great distance beef and dairy are increasingly seen as undesirable
due to their use of land, water and soil and the impact they have in global carbon emissions
due to emissions from the animal or from the effect of deforestation to clear new land for
grazing and fodder production.
All of this is happening against a background of radical transformation of related industry
sectors such as retail, transport and logistics, coupled to increasing power of consumers
being trained to expect more and more in terms of convenience and personalised service.
A whole new consumer is emerging whose values go way beyond a nostalgia for living close
to nature, who is concerned about their own health, the health of the planet and looming
food crisis. This new consumer is time poor, less rich than their parents and they are driving
the adoption of new types of venture-backed value-laden agriculture and food systems based
on urban agriculture, meat substitutes such as animal-free meat, milk, leather and wool.
These systems are short food supply chains, but they are very different from the ones we
have dealt with in the past. We call the new one hyper-local and ultra-local for the purposes
of this report. They fit in with the logic of a new paradigm for industrial development, the
circular bio-economy.
The situation is challenging but there is hope. Consumers more than ever want local food,
but they also want convenience and service for a good price. Traditional short food supply
chains can provide this if they learn to work with the big retailers and change with them in
response to what some call the retail apocalypse. Or they must provide consumers with
comparable levels of convenience and service, combined with a better deal for the planet,
society or the local community. They can also achieve this by working with new players such
as Amazon Go, Uber Eats and Deliveroo, or they can adopt new platform-enabled models of
enterprise and economy that tap into community dynamics and social solidarity.
The situation is also one of opportunity. The emergence of new food concepts based on
meat substitutes and insect protein as well as hyper-local and ultra-local models of fresh
food prevision represent a new kind of short food supply chain. These are not complete in
themselves and require vast amounts of inputs that traditional farmers and food processors
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may be able to provide. These ideas fit into the broader picture of the circular bio-economy
and are worthy of immediate consideration.
This report was aimed to provide a panorama of good practices based on relevant emerging
trends. They are important because they are venture-backed and resonate with deeper
changes in societies that are concerned about their own future and that of the planet. They
address barriers to growth experienced by traditional short food supply chains, and they
highlight opportunities for new jobs and enterprise.
It is not possible to provide detailed visions and strategies that respond to the needs of the
regions and individual actors involved in this project. On the other hand, it is possible to use
by the SFSC actors the scenarios, schemas for growth and case studies presented in this
report to animate debates and construct more detailed visions, strategies or success
scenarios, more fully adapted to the needs of the SKIN regions and stakeholder communities
involved.

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N° 728055

