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Urban Evolution
How are our cities changing and what potential can we exploit? JLL and the strategy boutique Arthesia, which
specialises in narratives, have joined forces to address the future questions of our cities. Thomas Sevcik, founder of
Arthesia and mastermind of Wolfsburg's Autostadt, and JLL researchers Helge Scheunemann and Matthias Barthauer
jointly developed the white paper "Urban Evolution" on this basis.
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New use types in the city
Athens, 1933. It was here that the international urban development congress passed the Athens Charter with its strict division of uses
into areas dedicated to living, working and leisure within urban structures. This model has shaped our cities for over 70 years and in
view of the huge population growth combined with the dramatic increase in motor traffic, this concept has appeared to be a sensible
approach.

But has this one guiding light really been the underlying concept for our cities throughout history? Certainly not, as their growth and
prosperity began long before. In the pre-industrial city, the centres emerged at the crossroads of trade and communication routes, and
social and economic life took place in public squares, streets and other such places typically used for trading purposes. Above all,
buildings fulfilled a multi-functional purpose: properties in which people lived, worked and traded at one and the same time. The sign
maker, gunsmith and bag maker produced their goods in the city, and sold the goods on-site immediately. Production took place in
parallel with trade, and the word monostructure did not yet exist.

Even before the Leipzig Document of 2007 - officially entitled the Leipzig Charter on Sustainable European Cities - there had been a
return to pre-industrial urban structures. The use-demarcated city came under the microscope and the concept of sustainability found
its way into future-oriented urban development for the first time. In short, today’s model is the mixed-use and sustainable city with
short distances. Yet it took ten years before urban land use planning created the legal basis for allowing higher density construction and
a broader mix of uses in the form of the urban district, where this had previously been strictly prohibited by planning law.

The city of the future will not be defined exclusively by city centres, but rather the city’s full potential will lie outside the core area in the
‘in-between city’ (Zwischenstadt). This refers to everything which is neither the city centre nor a classic green suburb. In many cities
such as Cologne, Berlin and Paris, this is traditionally located outside the historic railway ring line. Important infrastructure such as
airports and ports and also large office and logistic zones form part of this in-between city.

There are two specific developments which will increasingly influence our cities and their real estate markets over the coming years:
the location of manufacturing companies in the city under revised conditions, known as neo-manufacturing, and the new industrial
production of food, known as vertical farming.

In terms of a multi-functional cityscape, they present interesting utilisation options which are relevant for property developers and
investors, and also for public sector decision-makers.

These new use types are also extremely important in view of the socio-political discussions on the topic of resilience. These focus on an
improved supply function in special situations, certain elements of self-sufficiency and near- and reshoring, i.e. the return of value-
added activities from Asia or other countries back to Europe or even to one's own country, onto the agenda of Western countries. Local
production and supply are once again gaining importance, a relevance reinforced by the UN’s 17 sustainable development goals (SDGs).
The new use types are particularly relevant to goals 9 (industry, innovation and infrastructure), 11 (sustainable cities and communities)
and 12 (responsible production and consumption).

Vertical farming
Vertical farming allows for 365-day year-round production, independent of weather conditions which can take place in
underground tunnels or on the 100  floor of a skyscraper.
Across the world, a lettuce is typically transported 3,700 km to the end consumer – in the case of vertical farming, the
transport element can be all but ignored.
There are potentially warehouse properties in Germany with a total area of 50 million sqm available for vertical farming
use.
This 50 million sqm of warehouse space could produce the entire daily calorie intake of the whole German population.
Courage is now required from all real estate market participants and politicians to develop pilot schemes and lighthouse
projects.
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Definition of term and mode of operation 
The term vertical farming describes the cultivation of plant-based or animal-based products in a multi-layer environment with levels positioned one
above the other. Vertical farming can take place in an entire building or on individual floors of a property such as a basement or roof, both with or
without natural light. The size of a vertical farm varies from micro-cultivation for supplying individual restaurants to large-scale mass production.

In the context of this report, vertical farming means the large-scale industrial cultivation of agricultural products such as salad plants, berries and herbs .
This has been made possible by significant technological developments in the field of LED lighting and control and sensor technology. The harvesting
efficiency of vertical farming is many times higher than that of traditional agriculture or greenhouse gardening. For some products, it can be 100 times
higher. This means that 1 sqm of floor space in a vertical farm can achieve the same harvest yields as 100 sqm conventional agricultural land. Food
produced by vertical farming can be supplied to supermarket chains on an industrial scale. One specialised area of vertical farming is the use of
supermarket roof areas and other buildings for industrial agriculture, for example the REWE store in Wiesbaden . Around 800,000 basil plants grow on
the approx. 1,000 sqm rooftop farm, which are fertilised with excreta from the fish also kept on-site, and this supplies around 480 REWE stores with these
herbs. This combination of fish and plant cultivation is called aquaponic farming and can transform into large-scale industrial production if properly
designed. Another operator of this type of rooftop farming concept but on a much larger scale is Lufa-Farms from Canada  with a production area of up
to 15,000 sqm. In this case, it is important to distinguish it from so-called urban gardening, which primarily serves the purposes of self-sufficiency, which
does not form part of our investigation.
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 ‘Vertical farming is an investment in the future because it asks the question
how long we can continue to produce sufficient food in the field. We assume
that there will be an urgent need for such systems to produce enough food
in the future.’

Prof. Dr. Stefan Schillberg, Fraunhofer-Institut für Molekularbiologie und Angewandte Oekologie IME

In addition to the socio-political relevance of vertical farming, the risk of crop failures is increasing because of climate change, which will dramatically
exacerbate supply and delivery bottlenecks from the middle of this century . In particular in crop production, the climate is critical in determining which
species can be cultivated and the weather conditions in a growing season are critical for the level and quality of yields from agricultural activities. These
factors can be eliminated by the use of new technologies in vertical farming.

Opportunities and threats relating to vertical farming as
industrial mass production
So, what suggests that vertical farming has such significant growth prospects in the field of large-scale industrial production?
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Sustainability:
Traditional agriculture consumes 67% of the annual global fresh water supply, and by 2050 it is estimated that 50% of the world’s population
will be affected by a shortage of water. Vertical farming requires 70% to 95% less water and 10 to 20 times less land than traditional agriculture.

Planning certainty:
In the case of vertical farming, yields can be planned. Of course, external influences can disrupt production, but thanks to the kind of
technology in use and the regular supply of water, light and nutrients, the probability of occurrence can be reduced to a minimum.

Self-sufficiency:
In terms of food supply, disruptions in international supply chains and the aspect of self-sufficiency are particularly relevant. In Norway for
example, 70% of the fruit and vegetables consumed in the country are imported. Oslo-based BySpire, Norway's largest vertical farmer, has set
itself the goal of reducing this share by 30% points for selected products . Whilst German agriculture produces significantly more meat, milk,
potatoes and especially sugar than is needed for the German population , the degree of self-sufficiency in terms of all varieties of vegetables is
only 37% . Whilst vegetables such as white or red cabbage do not need to be imported, high proportions of other varieties are imported, for
example 96% of all tomatoes.

Short transport distances:
A low degree of self-sufficiency with a correspondingly high proportion of imports inevitably means long journeys in the case of individual
foodstuffs. For example, almost 13,000 tonnes of vegetables are flown into Germany every year. This particularly applies to products which are
highly perishable, such as herbs, sprouts, peas and beans . With vertical farming, it is possible to significantly reduce transported distances for
selected products.
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‘Vertical farming is a huge step into the future, which complements rather
than replaces traditional agriculture. We must do this if we want to achieve
climate neutrality. We can either jump on the bandwagon or watch it
disappear into the distance with binoculars.’

Christine Zimmermann-Lössl, Association for Vertical Farming

Despite the many arguments in favour of the rapid further rollout of vertical farming, there are a number of hurdles which must be overcome:

Acceptance amongst consumers:
In Germany, the traditional image of agriculture is firmly anchored in many people’s minds. Germany’s soils are particularly fertile and amongst
the most productive on earth . The shift to soilless and sunless indoor production appears unnatural to many. Products from vertical farming
cannot be labelled organic according to current EU guidelines, as ecological farming requires soil-based cultivation . Nevertheless, vertical
farming can help to solve the conflict of interest between consumers’ increasing quality awareness and their price sensitivity. Technically
produced food in a vertical farm is not necessarily expensive.

Land use planning:
Vertical farming does not yet appear in building and planning law for industrial and commercial land. Even within the category of land used for
agricultural purposes, the term is unused. This is a challenge for operators who are dependent on planning permission for a new building or
building conversion. Vertical farming is still a no-man’s land in legal terms. Policy-makers would be urged to create legal certainty and clarity
for all parties involved.

Energy costs:
Whilst the supply of water is recirculated and, according to industry data, requires only 5% to 10% of the consumption of traditional
agriculture, electricity consumption is at a very high level. Lighting systems using large numbers of LED lamps result in high costs and also
upset the environmental balance if the electricity does not come from renewable energy sources. One attractive alternative is to locate vertical
farms close to data centres, which produce high levels of heat and thus energy, which can be fed into the vertical farms in the form of closed
loops.
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Status quo and case studies
Whilst vertical farming is still in its infancy in Germany, countries in East Asia such as Singapore, Japan and the United Arab Emirates are the global
pioneers. In Singapore, where less than 10% of food is produced locally, the Agri-Food and Veterinary Authority of Singapore has set itself the goal of
significantly increasing the rate of self-sufficiency . This objective is also reflected in other countries where traditional agriculture is faced with difficult
climatic conditions, such as Dubai. These countries need to develop innovative alternatives. Right now, around 500,000 sqm of floor area is occupied by
vertical agriculture in buildings worldwide.

In Europe, development is most advanced in the UK and Northern Europe. In the UK, many food suppliers want to become less dependent on imports
because of the Brexit situation. Denmark is home to what is claimed to be the largest vertical farm in Europe located near Copenhagen, comprising a
building with 14 floors on a 7,000 sqm site . Norway is home to Kalera, one of the largest vertical farming companies. The heavily subsidised agricultural
sector there is faced with the challenges of poor soils and harsh climatic conditions. Vertical farming thus offers a viable alternative for food production,
despite the energy-intensity: Norway is one of the countries with the cheapest electricity prices in the world. Even if Germany is at the other end of the
scale with electricity prices four times higher than those in Norway, the vertical farming sector is gathering pace in this country as well. At the end of
2021, the Greenman Group, a retail property investor and fund manager, announced that it would enter the vertical farming sector with the founding of
its subsidiary Potager Farm. There is a pilot project in Berlin with two farms supplying food retailers with locally produced vegetables.

An established player in Germany is infarm, founded in Berlin in 2013, which operates a vertical farming network across a total of 11 countries. In
Germany, infarm has three large farms (‘growing centres’) in Berlin-Spandau, Hanover-Langenhagen and Pfungstadt. The company’s growth targets are
ambitious: by 2030, infarm intends to be operating 100 growing centres in 20 countries.
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Fischer Farms, Norwich (UK)
Fischer Farms was founded in 2016 by Tristan Fischer near Norwich (UK) and produces rocket salad and herbs over a total area of around
30,000 sqm (one rented warehouse with 5,000 sqm and one owned warehouse with 25,000 sqm). The products are supplied to supermarkets as
unbranded goods. According to the owner, Fischer Farms achieves a 150 times higher crop yield compared to conventional agriculture. 
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„Regarding energy supply, our requirement is within industry standards of
vertical farming, and we endeavour to become a leader in the reduction of
required power through our continued investment in R&D. We work closely
with all our landlord and real estate partners to ascertain the available
power at hand and develop solutions to begin and then scale operations
according to power.“

Eilam Gazit, SVP Operations at Infarm

Requirements of the location and the property
Participants from various sectors, research institutes and private industrial companies are engaged in the further development of the technologies and
technical equipment required for vertical farming. For many cities and communities, this is a totally new concept although the location of vertical
farming companies is becoming more relevant from an economic and environmental policy perspective. This requires suitable locations and properties,
which is now an important issue for developers and property owners. Operator requirements can be summarised as follows:

Location:
A location in an urban area is preferred to ensure short distances. In addition, locations in peripheral areas with good connections to
conurbations are also suitable assuming a maximum journey time of 2 hours. Close proximity to logistics centres which function as distribution
hubs for retailers offer a further advantage. This ensures the freshness of the products and significantly reduces supply chain costs.

Building type:
The maintenance of a constant or adjustable temperature and the control of air humidity requires an insulated building envelope. The actual
production must take place in a clean environment. In principle, almost all warehouse areas can be considered, even older properties which
are not suitable for logistic use due to their layout. In the course of sustainable urban development and the reduction of road traffic, even the
conversion of inner-urban car parks is under discussion.

Building size:
Within urban structures, the building footprint is typically between 1,000 sqm and 5,000 sqm. Outside the cities, the areas can extend to up to
25,000 sqm. In addition, a ceiling height of at least 12 m is particularly desirable. Operators estimate costs of around €1,300/sqm floor for the
installation of the essential technical equipment for a non-fully automated operation.

Staff:
Approx. three staff work in a production area of approx. 1,000 sqm. Vertical farming is technology and software intensive compared to
traditional farming. It requires engineering expertise to optimise the use of the equipment for cultivation. Greater investment in the agri-tech
sector and universities increases the potential pool of labour for the farms.

Supply:
In addition to the water supply and waste water drainage (consumption is limited due to the closed cycle), the coverage of the high electricity
demand must be considered, ideally sourced from renewable energies.

There are other special forms of vertical farming, i.e. micro-production with much smaller units. These include miniature greenhouses or shelves
integrated into supermarkets by infarm . In the course of its collaborations, infarm has set up its transparent glazed full-height cabinets in supermarkets
operated by EDEKA, REWE and Metro, the operation of which they finance themselves. The tiny plants grow in the cabinets until they are harvested,
watched by the customers, and these are then sold at the fresh counter together with their roots. Ultimately, these mini-greenhouses serve as a kind of
art showroom in order to sensitise the consumers to this type of agricultural production. A further example is IKEA. Herbs and vegetables are grown in
shipping containers located on the sites of two of its stores in Sweden.

The start-up Vertical Ocean  from Singapore expands the concept of vertical farming even further by cultivating shrimps and prawns in aqua towers.
According to the company, this type of farming can take place in almost all types of buildings, even within urban areas. The company describes itself as
the world’s most sustainable seafood production company.

Given the diverse operator landscape and different vertical farming methods, the use of all types of property can be considered for the purposes of
vertical farming.

Possible property uses

Location Specifications Limitations

Storage warehouse ZIn-between city,
inner periphery

1,000 - 5,000 sqm
(possibly larger and
close to logistics uses)

No natural light,
energy costs

Office property In-between city Large area, B and C quality Ceiling height, delivery zone,
planning law

Car park City centre, in-between city Ceiling height, delivery zone,
conversion costs, planning law

Supermarket In-between city Rooftop farming, in combination
with on-site sales, natural light

No possibility to rescale,
format is retailer specific

Given the context that this is not a traditional or established use type in Germany, we believe that above all smaller warehouses in the 1,000 sqm to 5,000
sqm size category are particularly suitable. So what potential is there for operators and developers in Germany? Based on a national warehouse stock of
around 350 million sqm, we estimate that around one seventh comprises buildings in the 1,000 sqm to 5,000 sqm size range. This equates to a total of 50
million sqm, of which around 5.5 million sqm are located in the Big 5 conurbations.

The following maps document the warehouse lettings in the Berlin and Frankfurt am Main regions since 2019. These areas have been leased by logistics
companies, industrial companies and even retail groups. All leases in the range 1,000 sqm to 5,000 sqm floor space are highlighted in green. This shows
clearly that there are definitely options relating to the use of suitable warehouse properties within the cities for vertical farming.
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With a mix of five fresh foods, for example a rocket salad as a starter, a minestrone of cherry tomatoes, courgettes and
beans plus a healthy dessert of strawberries (and this every day), the entire population of Germany would be fed for
a total of 338 days if the 50 million sqm stock of suitable indoor space were used in its entirety. Taking into account a
four-week fast every year, this means that: with the existing 50 million sqm of warehouse space, Germany can
completely feed itself with the help of vertical farming, without the involvement of additional agriculture.

Investment case
From a real estate investor's perspective, vertical farming tends to be classified as a niche concept. For long-term and innovative investors who have the
courage to look at a wider sector mix in their respective portfolios, this type of property becomes an interesting alternative to traditional asset classes.
The continuing low interest rate environment is steering capital flows increasingly into real estate, which is driving up competition for attractive
properties.

The achievable rents are in the range €3.00 to €7.00/sqm/month, which is within the range for other logistic uses, depending on the location and fit-out
of the property. We see investment opportunities in the case of warehouses which are no longer suitable for logistic use due to their layout but which
could be converted for industrial food production. We estimate current yields in a range between 4.00% and 5.00%, which is slightly higher than those
currently paid for classic logistic properties. Third-party usability is an important consideration for investors and this is typically achieved via an
occupier’s reinstatement obligation at lease end. Some market participants also see new-build projects as an option in terms of expansion.

‘The food produced industrially in vertical farms is slightly more expensive
due to the current framework conditions. But technology is developing very
quickly here, which means that production costs will come down.’

Mario Gatineau, Managing Director Potager Farm GmbH

According to our research, lease terms tend to be between 5 and 10 years, but the shorter terms preferred by operators reduce the attractiveness of the
segment as an investment product. Furthermore, many operators are considered as start-ups, which has the effect of limiting investment security. Many
conservative investors such as insurance companies or pension funds are not (yet) prepared to take on this level of risk. However, in the course of
broader discussions on the topic of sustainability and regulations relating to capital funding sources, demand for suitable properties is likely to increase.
Transaction lot sizes will tend to be at the lower end of the scale with volumes of up to €50 million.

Outside the real estate industry, the market is already further along the line as is shown by a look at the activities of financial investors which invest in
these new technologies. Over the last five years, there has been a significant global trend in terms of venture capital investment in start-ups and other
companies focusing on indoor farming and new agricultural technologies. In Europe, over US$730 million of venture capital has been invested in indoor
farming companies in the period since 2016, and a further US$9.2 billion in agriculture tech.

Conclusion
For the real estate sector, vertical farming is a new sub-asset class. The exciting thing is that vertical farming has the potential to put unutilised
warehouses that are not ideal for logistic use for geometrical or geographical reasons to a new use. In Germany, vertical farming is still at the beginning
of its industrialisation phase. The real estate sector is an important player and collaborator in the future development of the sector.

We see...
… clear signs of a new real estate asset class

… substantially increased capital flows from financial investors into start-up companies in this sector

… that there are still regulatory and legal ambiguities and a need to improve co-ordination and communication
amongst all parties involved

… that public sector players tend to behave cautiously around the topic of vertical farming (‘which drawer does that
belong in?’)
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… that Germany has the opportunity to resolve its conflicting objectives between good quality at fair prices in
sufficient quantities

… that vertical farming offers an opportunity to meet the climate policy challenges of the next few years and even
decades.

Neo-manufacturing
The return of production and its integration into urban structures is at the top of the agenda for towns and cities and
their representatives.
Production must be part of a mixed-use city and its individual neighbourhoods.
Industry 4.0 and new technologies open up attractive opportunities for the use of vacant offices and retail space.
Openness towards technology instead of strict planning law regulation helps close the gap in the development of new
technologies.
A ‘made in’ seal supports public sector marketing campaigns, which benefit from the desire of many consumers for a
greater level of locality.
In the Big 7 markets we see space potential for neo-manufacturing in vacant ground floors in office buildings in the ‘in-
between city’ of around 186,000 sqm.

Definition of term and mode of operation
Urban production refers to the manufacture and processing of material goods in densely populated areas, often using local resources and locally
embedded value creation chains . One new development is the frequent use of innovative technologies and materials which offers new possibilities for
manufacturing individual products, mainly in small quantities. Another is the emotional connection to the place of production and the associated
product image. Urban production combined with these new developments is what we understand under the term neo-manufacturing.

Neo-manufacturing means that production industry - be it in a warehouse, factory or workshop - is located right next to the residential areas of a city.
This does not apply to industrial operations which are located in demarcated commercial or industrial zones - albeit within the city limits.

The proximity to housing and other use types requires low-emission and resource-efficient production and transport methods so as to avoid conflicts of
use. Technological change and the digitalisation of (industrial) forms of production make it possible for more urban-friendly manufacturing processes.
This implies changing requirements in terms of locations in the urban area, economic locations and properties, as well as new forms of work and the
necessity for skilled workers. Ultimately, neo-manufacturing applies to all companies in sectors which can be described as city-oriented. These include
the following economic sectors:

information and communication technology (ICT);
cutting-edge and high-value technology (hi-tech), healthcare and creative industries;
crafts and urban farming/urban gardening.

At this point we will exclude urban farming, as this is a special form to which we have dedicated a separate chapter (see above).

Neo-manufacturing is an attractive sector for two main reasons. It brings high-level jobs outside the service and knowledge-based sectors back to the
cities (skilled workers, specialists, blue collar (manual) workers), which is desirable from both a sustainable and political perspective. For companies,
this makes production in an urban setting and the resulting use of city labels an attractive proposition(Made in Zurich, Made in Hamburg). This is an
important feature, especially for lifestyle products such as bicycles, fashion, watches and spectacles, but also increasingly for larger products such as
electric scooters or even specialised electric vehicles or drones, and can be a clear advantage in terms of product marketing. Even the cities benefit from
these labels and slogans, and companies become brand ambassadors for a city. This growing requirement for regionality or locality has existed in the
food and beverage industry for some time now. Becks beer uses the city of Bremen coat of arms, and Bitburger beer and Jever beer use landscape shots
of the Eifel or Friesland regions in their commercials. This trend is also spilling over into the industrial sector. One thinks of the pride of the citizens of
Mainz that it was their company, Biontech, which developed the first vaccine against Covid-19. The razor manufacturer Gillette advertises its more than
80 years of loyalty to Berlin-Tempelhof using the slogan Made in Berlin in its commercials. And the bicycle manufacturer Stevens recognises its
production facility in Hamburg with the city’s coat of arms on its bicycles. In addition to the marketing aspects, the trend has been accelerated by the
critique of globalised supply chains over the last two years and the desire for an ecologically oriented urban circular economy.
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Opportunities and threats of neo-manufacturing as a critical
economic factor
What factors contribute to neo-manufacturing gaining importance in German cities, and what are the risks facing its positive development?

Security of supply:
Companies in various sectors which had been producing goods in far-distant countries are looking to relocate production closer to their
customers. This can be in the form of nearshoring to nearby foreign countries or reshoring directly back to Germany. In a survey by the
Association of German Chambers of Industry and Commerce in Autumn 2021, 8% of companies said they were moving their production to new
locations in response to raw materials shortages and supply bottlenecks. A current example is the announcement by C&A that it intends to
resume textile production in Germany. There is an awareness amongst consumers that national and local production ensures greater certainty
of supply. The slogan ‘support your locals’ is gaining significantly in relevance.

Climate protection:
The proximity of production to the consumer markets ensures short delivery journeys and the avoidance of transport emissions. The current
intense debate on climate protection offers significant opportunities for growth amongst companies from the neo-manufacturing sector.

Neighbourhood developments:
The development of districts for living, working, shopping and culture is being encouraged by residents and promoted by the cities themselves.
Federal and state funding programmes such as urban development funding have also set themselves the objective of maintaining or
establishing diversity and a mix of functions within cities. Companies with a low-emission production of goods over a small area are set to
benefit from this.

Economic policy:
As a result of Germany’s federal structure, there is a high degree of competition between the various regions and cities. The location of
companies from the production sector not only increases tax revenues, but also boosts employment figures within the city limits. Furthermore,
it is of interest to cities to reduce commuter numbers and delivery traffic via neo-manufacturing in order to improve their own city’s carbon
footprint. 

‘Berlin is the future-orientated capital of the innovative republic of Germany.
With great ingenuity, creative solutions and new technologies, this shows
the importance of a strong connection between business and science -
especially in the field of urban production’

Dr. Stefan Franzke, Berlin Partner für Wirtschaft und Technologie GmbH

Currently, however, there are still some challenges that hinder the successful establishment of businesses.

Urban land use planning:
Land use plans show the areas in a city earmarked for development. In addition to residential and commercial development sites, there are
also mixed-use areas. To achieve a greater mix of uses in urban areas, the Urbanised Area zoning category was integrated into the German Land
Use Ordinance (Baunutzungsverordnung) in 2017. In these areas, permissible development includes commercial enterprises together with
social, cultural and other amenities which do not significantly disturb a residential use. The degree of disturbance must be assessed by the
planning authorities and can be a hinderance to development.

Local acceptance:
Even if the segments in the neo-manufacturing sector generally emit low emissions, there is still delivery traffic to the production sites
themselves and the vehicular arrival and departure of employees. Even if this is largely using local public transport, it is not entirely without
noise. The number of complaints from residents in areas with neo-manufacturing has increased in recent years.

Customer price sensitivity:
The advantages of an international division of labour are reflected in lower prices for consumers. Consumer acceptance is essential for a local
producer to be successful whilst charging higher prices.

‘The integration of urban production into city structures offers us the chance
to counteract the increasing alienation of consumers, products and their
manufacture. This can give people the opportunity to participate in the
entire process of production again which increases their appreciation, which
in turn brings about reflective consumption.’

Dr. Monika Piegeler in: PODCAST - URBANE PRODUKTION IN DER ZUKUNFTSSTADT

Status quo and case studies
Neo-manufacturing will be a new sub-asset class in the real estate sector, with specific demands on locations, buildings and local conditions. It is
impossible to conclusively define this sub-class today as it is still in formation, but it is developing into a strong and defining element of modern cities.
The first signs of this may be the increased numbers of showroom rentals by electric car manufacturers over the last two years. There is no local
production, but the inner-urban space leased by manufacturing companies is used to display their products. Even if it is unlikely that production by
these companies takes place in these locations, such lettings are a sign for companies from other sectors, for which local production would be possible.
The absence of a legal definition combined with gaps in local statistics has resulted in the current lack of reliable data. Only approximate statements can
be made on the basis of regional statistics published by the Federal Statistical Office. There are almost 24,000 manufacturing companies with fewer than
50 employees in Germany. Around 690,000 employees work for these companies. More than 3,700 of the companies are located in an independent city or
increasingly in urban districts. Within these cities, these small businesses account for a remarkable share of 46% of all manufacturing companies.

On the basis of the above sector categorisation, it is possible to produce a well-founded estimate of the number of companies and employees classified
as belonging to ‘city-orientated’ sectors. Based on the 2012 companies register, this includes around 17% of all companies in Germany. These companies
employed a little over 17%  of the total workforce. Assuming that the relative proportions are still applicable today, the result is 680,000 companies
with a total of 6.7 million employees .

In addition to pure production activity, showing how things are produced is becoming a more attractive proposition. In addition to the pure sale of
manufactured goods, some manufacturers are also creating revenues by offering factory tours and workshops. Making the production process
transparent has the effect that the products become more highly valued. This increases the connection with the product. These diverse implications
make neo-manufacturing an invigorating element within cities and are attracting increasing interest from both planning authorities and real estate
players.

Operational requirements of the location and the property 
For a property, and the processes and activities that take place within it, the location within a hybrid city that combines living and working is
fundamental.

Location Specifications Limitations

Production warehouse City district None

Office property City district Ground floor, B and C quality,
visibility

Ceiling height, floor loading
capacity, floors, planning law

Retail unit City centre/shopping centre Showroom, smaller units Rental price

Light industrial,
including commercial courtyard City district <5,000 sqm, visibility None

Neighbourhood centre City district Low-emission, former repair and
craft workshops

Compatibility with residential use,
planning law
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Shinola, Detroit (USA)

Shinola was founded in Detroit in 2011 and uses the brand name of a well-known former shoe polish. Today, Shinola produces watches,
bicycles and leather accessories. From the beginning, the idea was to produce in the inner-urban area in order to be part of the story of
Detroit’s renaissance and to profit from Detroit's industrial credibility. Shinola’s urban show production facility has now become an attraction
in the city.

FREITAG, Zürich
Freitag bags have been manufactured in Zurich since 1993, and for some time now, in a specially constructed urban production warehouse
(NOERD). Freitag’s best-known products are the Messenger bags made from old truck tarpaulins. Freitag also produces handbags, accessories
and other design and fashion products which are distributed worldwide. Freitag is one of the co-initiators of the Made in Zurich initiative for
urban production. 

Siemensstadt 2.0 (Berlin)
In addition to housing, this new campus will also bring together production companies, the research sector and start-ups. Siemensstadt is an
example of a new kind of neighbourhood development with the objective of bringing manufacturing companies back into residential districts,
thus providing a new mix of living and working away from service-oriented activities. 

In our view, there are three possible urban locations suitable for neo-manufacturing:

City centres / high streets:
High rental costs in city centres will only allow a minority of production companies to find their way into the core areas. These can be
manufacturers which require small areas and want to combine production with simultaneous sales (B2C). The city centre’s prime locations
may also be suitable for showrooms or pop-up stores in which the products are neither manufactured nor sold. Rotating exhibitions of goods
which are produced in other locations are also conceivable. There is currently little evidence for such concepts but we expect an increase in
such new uses in future. A preliminary stage involves concepts, which in addition to pure sales, also offer repairs live on site, which can be
combined with food & beverage concepts such as coffee lounges or snack bars.

District locations:
The greatest potential for neo-manufacturing is in district centre locations. The space between the city centre and the city boundary offers
numerous interesting locations and brownfield sites which can be converted for use by production companies. In trade literature, this is known
by the term in-between city. Sandwiched between the city centre and the residential areas on the outskirts or peripheral area around the cities,
these locations often have the image of being dull places with low amenity values. These areas were previously planned either as traditional
industrial or mono-functional office locations, but are increasingly becoming the focus of new urban planning and must assume a much more
important role than hitherto if the Leipzig Charter is to become reality. In most cases, these locations and sites are significantly cheaper to buy
and rent than in the city centre. Since neo-manufacturing mostly involves individualised, higher-priced goods, locations with affluent and
rather trendy clientele are preferred. Traditional commercial zones are therefore unsuitable.

Neighbourhood centres / shopping centres:
Neighbourhood centres are in. This is reflected in the many development projects which have the word ‘quartier’ (neighbourhood) in their
name. Despite the vague term, for a neighbourhood to be able to develop its role within the framework of the urban functional mix, two
characteristics are in our view decisive. Firstly, it must have a mix of uses that goes beyond a purely residential district with a kindergarten or
office complex and restaurant, for example. A multi-functional neighbourhood centre should comprise all the elements relating to living and
working. The neighbourhood centre must also be planned and developed under one roof to ensure that the mixed uses are co-ordinated with
each other and with the neighbourhood’s residents. Urban production operations within a neighbourhood centre tend to be small-scale and
complementary and focus more on craft activities relating to convenience goods or repair services. For this reason, a shopping centre could
also be considered as such a location. Thanks to the open and transparent spaces, these can be used to rethink customer proximity and the
customer experience.

The greatest potential for urban commercial real estate is in city district locations and in particular, the older areas which are more difficult to market due
to occupier demand for high specification space. To assess this potential, we have analysed the current vacant office space in the Big 7 German cities
(Berlin, Düsseldorf, Frankfurt, Hamburg, Munich, Cologne and Stuttgart). We focused on space:

which is categorised as B or C grade space and which is characterised by disadvantages in terms of fit-out quality;
in district locations outside the respective city centres, but still within the city boundary; and
 currently available on the ground floor of a property, assuming that production only rarely takes place on the upper floors of an office
property.

The planning zoning area in which these properties are located is not taken into consideration, nor is whether the space is suitable for conversion to
industrial use due to property-specific conditions. In this context, there are potentially around 280 properties with a total combined area of 186,000 sqm
available. The average size of these areas is 664 sqm. In relation to the total vacancy of 1.47 million sqm in B and C grade space in these locations, this
results in a share of just under 13%. As outlined above, not all space will be suitable; however, the owners of these areas should consider to what extent
letting this space to manufacturing companies could be both a sensible idea and economically feasible. Reducing the vacancy level should also be in the
interest of the cities themselves. 

‘The rental price which must be paid by manufacturing companies is a
decisive location factor. In inner-urban neighbourhood centres, in which the
mix of residential and commercial space is both permissible and desired,
production companies often lose out when it comes to market competition
with residential and office uses.’

Kerstin Meyer, UrbaneProduktion.Ruhr

Investment case
Investor demand for properties that can potentially accommodate neo-manufacturing is very high. There was a new record transaction volume on the
German real estate investment market with a total of over €110 billion in 2021. There was also a new record achieved in the logistics segment in 2021,
with over €10 billion of capital invested in production warehouses, distribution properties and light industrial units. The latter use accounted for a
volume of almost €1.5 billion over the last year. 

Light industrial properties are units of less than 5,000 sqm in size which are used for the assembly, disassembly, finishing, enhancement, packaging,
repair or processing of materials. The office component of light industrial properties is usually less than 10%. The high demand from investors is
reflected in the yield development. Similar to the fall in yields for investments in classic logistic properties, yields for light industrial properties have
fallen significantly over recent years.

Neo-manufacturing can also be located in classic office buildings. Preferred locations include ground-floor space in properties located away from the
central and expensive city-centre locations. There is strong investor demand for office buildings in second and third-tier locations too. 

The chart shows the development of office transaction volume in the Big 7 cities (Berlin, Düsseldorf, Frankfurt, Hamburg, Cologne, Munich and
Stuttgart). Over the period 2016 - 2021, almost €140 billion was invested in office properties in these cities. 32% of this was invested in office properties in
central and expensive city-centre locations. The majority (56%) was invested in properties in secondary locations, many of which were classic back-office
locations used by companies or pure office buildings. In some cases, these properties could have been approved for use as neo-manufacturing as a
complementary use type. Office properties in third-tier locations appear to be even more suitable for neo-manufacturing. These accounted for only 12%
of total volume, but the absolute volume of almost €17 billion means that they were in high demand from investors.

For neighbourhood centre developers focusing on residential use, we see neo-manufacturing as a complementary element. Smaller companies with
very low-emission small-scale production such as crafts and repairs are worth considering as occupiers. The lower the proportion of residential space in
a neighbourhood centre, the greater the opportunities to integrate other uses. The question then arises of whether the classic commercial courtyard
type property could also be defined as a neighbourhood centre, even without any residential component. Often very well connected to the public
infrastructure and in an attractive location, such light industrial properties offer space for innovative and productive companies.
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‘In Germany, there are few examples of completed real estate projects which
specifically implement the concept of urban production. However, there are
certainly developers who are rethinking the concept of commercial real
estate through the development of commercial real estate with production
use or to enable flexible use structures, not least because of the shortage of
commercial space.’

Anna Mensing, Team Immobilien & Flächen at the KölnBusiness Wirtschaftsförderung economic development office in Cologne

Conclusion
Industrial companies are by no means ‘new tenants’ in the real estate sector. However, as cities become more diverse, new options are opening up in
combination with innovative technologies in terms of the leasing and development strategies of both cities and communities, and real estate investors
and developers.

We see...
… neo-manufacturing increasing the attractiveness of towns and cities, and widescale support from local authority
economic development offices

… a (re)invigoration of town and cities and urban districts, also driven by interesting job profiles

… challenges in terms of current planning law and regulatory hurdles

… that neighbourhood centre developments do not yet have city-orientated production companies on the agenda

… a certain level of uncertainty amongst investors in terms of the extent to which production can function together
with office and residential uses

… increases in rental and purchase prices in towns and cities as a limiting factor for companies in this sector
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... that the current neo-manufacturing sector niche will gain in importance in the course of urban evolution.

Outlook
Vertical farming and neo-manufacturing are innovative functions which will help to shape cities and urban landscapes as they continue to develop.

Sustainability and the political and social drive relating to urban development will, in our opinion, result in the emergence of a separate asset class. Over
the coming years, vertical farming will gain a lot of momentum thanks to the social discussions relating to climate change in combination with
agriculture. Neo-manufacturing offers the opportunity for increased integration of production industry into cities and the expansion of the functional
mix. Cities now aim to become productive, inclusive and diverse places. In the course of urbanisation, city brands will become more important than
country brands (Made in Hamburg instead of Made in Germany). Companies will become brand ambassadors for the cities, which will boost their
attractiveness for well-educated talent. There is still a lack of exemplary and outstanding lighthouse projects. Developers must therefore be courageous
and increasingly consider including these use classes. This requires close and early co-ordination with the planning authorities, in order to include these
uses in corresponding local development plans. At present, production in the form of vertical farming and neo-manufacturing is not sufficiently
explained, or in extreme cases even totally excluded. What is needed here is a readjustment of the terminology and content of the urban area according
to §6a of the German Land Use Ordinance. One possibility is the use of a ‘twin concept’ which could be termed ‘new urban production’, which would be
similar to the urban area and would permit greater possibilities. This will ensure that vertical farming and neo-manufacturing will soon become a part of
everyday life in our developing cities.

Footnotes

The production of cannabis or other medicinal products does not take place in a vertical farm.

https://www.prosieben.de/tv/galileo/videos/2021166-pflanzen-und-tiere-auf-dem-dach-der-nachhaltigste-supermarkt-clip

https://montreal.lufa.com/en/

Klimawirkungs- und Risikoanalyse 2021 für Deutschland, Umweltbundesamt, 26/2021

http://www.byspire.no/#about-us

https://www.topagrar.com/mediathek/fotos/verschiedenes/lebensmittel -selbstversorgungsgrad-in-deutschland-12028967.html

https://de.statista.com/statistik/daten/studie/76634/umfrage/ selbstversorgungsgrad-mit-gemuese-in-deutschland/

https://nachhaltig-sein.info/privatpersonen-nachhaltigkeit/wirkung-von-lebensmittel-transporten-auf-umwelt-infografik

https://www.landwirtschaft.de/landwirtschaft-verstehen/wie-funktioniert-landwirtschaft-heute/ die-bedeutung-des-bodens-fuer-die-landwirtschaft

https://www.oekolandbau.de/handel/marktinformationen/der-biomarkt/marktberichte/ vertical-farming-ein-konzept-auch-fuer-den-bio-handel/

https://vertical-farming.net/blog/2021/03/11/a-little-history-on-the-most-recent-evolution-of-vertical-urban-farming-in-singapore/

https://www.businesswire.com/news/home/20201207005014/de/

https://www.infarm.com/

https://sosv.com/portfolio/vertical-oceans

Brandt, M., Gärtner, S., & Meyer, K. (08/2017). Urbane Produktion: Ein Versuch der Begriffsdefinition (Forschung Aktuell). Gelsenkirchen. IAT- Institut Arbeit und Technik

Piegler/Spars in: Urbane Produktion – Konzept und Messung, SCHUMPETER DISCUSSION PAPERS, Wuppertal 2019

Piegler/Spars in: Urbane Produktion – Konzept und Messung, SCHUMPETER DISCUSSION PAPERS, Wuppertal 2019

The basis for the extrapolation is the business register of Destatis. https://www.destatis.de/DE/Themen/Branchen-Unternehmen/Handwerk/aktuell-struktur-handwerk.html;

https://www.destatis.de/DE/Themen/Branchen-Unternehmen/Unternehmen/Unternehmensregister/ Tabellen/stat-unternehmen-beschaeftigten-groessenklassen-wz08.html

One example among many is the ‘Built in Barmbek’ business park (https://www.built-in-barmbek.de/) in Hamburg. It offers space for more than 50 businesses and is intended to bring production

back to the city. It was developed by the Stadtentwicklungsgesellschaft (Steg), and 90% of the space has already been let (Hamburger Abendblatt, 21st January 2022).
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