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1 ABSTRACT

Many cities in Europe and worldwide are searchorgahswers and effective approaches to the chatea
implementing ambitious climate objectives in lidexad energy markets while having to accomodate
growing populations. Providing new infrastructujah)s and affordable housing for city dwellers ifbam
areas offers unique chances for introducing rentagaénd largely decarbonised energy systems. At the
same time, cities struggle with high building costban planning approaches that only partiallydam
energy planning as well as governance systemsvbiaitl require much more collaboration and coopenati
between key stakeholders involved in urban enelgyring.

The EU project Urban Learning (March 2015 — Noven{#7) involved seven capital cities across Europe
(Vienna, Berlin, Paris, Stockholm, Amsterdam, Wersand Zagreb) as well as the City of Zaanstad (NL)
and focused on enhancing their capacity to workato® integrative energy planning through improved
governance processes. All cities concentrated tbiarts on improving governance processes in new
development and transformation areas to fulfillitttemmitments for reducing the consumption of floss
fuels and to respond to the immediate pressureflation growth.

The consortium analysed innovative technical sohgiand their implications for planning processes,
evaluated existing instruments and tools and egglevays to develop governance solutions that dort@i

to more effective integrative energy planning. hiley to improve communication and interdepartmental
exchange between key stakeholders from e.g. plgnsimstainability or environmental departmentsheac
partner city installed a so called Local Workingo@p. Intrinsic to the project design was a stromgpleasis

on learning from each other and on exchanging lnsjgbarriers and lessons learned regularly between
members of the consortium, with local working graupmbers and with other associated cities from all
partner countries throughout the entire projectoper

After 33 months of collaboration, a number of ilgfggand results surfaced that can be passed oiné¢o 0
cities facing similar hurdles and wanting to impgaWeir own (integrative) energy planning practieesl
capacities. Without a clear legal base and straftegyenergy planning, integrating energy and urban
planning will not work. Clear, long-term decarbaiien strategies further support cities’ paths tava
achieving more integrated energy planning. It alsowed that more awareness is required about e ne
for public energy planning competences in city adstiations and beyond. A key success factor iredual
constantly high level of cooperation and collaboratamong and across city departments and with
stakeholders such as energy system operators, yesempliers, developers and planners. This paper
describes lessons learned, insights and resulta tlee Urban Learning project highlighting concrete
examples from different partner cities.

Keywords: cross-departmental collaboration, gowecea energy planning processes, decarbonisation,
integrative energy planning

2 INTRODUCTION

Many European cities are facing similar challenigetheir quest to fulfill very ambitious climate aige
objectives in liberalised energy markets, whileihguo provide affordable housing and jobs for @asing
populations. Cities are interested in finding newd annovative approaches to decarbonise their gnerg
systems by providing energy infrastructure basedeoepwables in new housing developments, but des of
lacking adequate tools, instruments and governappeaches.

In order to respond to these challenges and wanrarids more integrative urban and energy plannirty an
enhance their governance capacities, seven Europapital cities (Vienna, Berlin, Paris, Stockholm,
Amsterdam, Warsaw and Zagreb) as well as the GiBaanstad (NL) collaborated in an EU Project chlle
Urban Learning. Major emphasis was placed on isingacommunication and collaboration across city
departments involved in urban or energy planningidéok towards more integrated planning processes. T
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that end, cities created multi-stakeholder worlgngups who have been ideal platforms for exchahgéya
level.

Cities benefit greatly from a thorough analysisenadsting instruments and tools and from creating a
complete scheme of their urban planning processesder to better understand where energy aspeets a
missing, what adaptations might need to be madewdnich external stakeholders should be involved. An
adapted, upgraded version of processes includiaggraspects then serves as the basis for implatiwant
plans.

This paper describes a number of important leséemimed and key insights from the Urban Learning
project that can be passed on to other citiesdated in a more efficient and more integrative nrbad
energy planning approach.

3 THE SCOPE OF URBAN LEARNING

The core objective of the Urban Learning projecswa enhance existing governance processes in eight
different European cities in order to achieve maotegrative energy planning. Please refer to figureshich
depicts the steps in the project described indleviing chapters.

implementation

EXCHANGES WITH OTHER CITIES
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Fig. 1: Main steps in the Urban Learning projecuf®e: Schmid, 2018

3.1 Why integrative energy planning?

One of the major reasons for all partners to gadte in this project was that it was very difficil day-to-
day planning activities to integrate energy issaea rule into exisiting planning processes. Witkege on
climate objectives, however, cities are very mudierested in finding appropriate energy supply tsahs
for (new) urban developments. These include bugiddeveloping low-energy buildings/quarters andhgsi
on-site renewables on the demand side to implengiinovative distric heating and cooling systetas/{
exergy networks, etc.), smart grids and new stosygéems on the supply side. Moreover, it incluales
the finding of criteria for steering the developrei renewable sources and grid-bound energy cayrie
mainly gas and district heating, in an efficientywA focus on system integration also requiresdosaer
implications for the planning process in a timelgmmer. Urban planning processes and the way bgédin
are being constructed (volume, surfaces, uses)elisas/the whole structure of quarters (densitimsation

of grids and possible storage systems) very mugtadémnenergy demand and energy use. Thus, urban
planning and energy planning need to be much nmeewoven than they have been in the past.

In the Urban Learning project, the consortium ugedterm ‘Integrative energy planning’. For purposé

this project, it is defined as an institutionalisedans to integrate energy aspects (demand antysige)

in more or less standardised urban planning presesisvesting in energy infrastructure also requarenore
integrative approach since it is installed for kbvg-term and often rather costly. In order to eghisuch an
integrated approach, urban and energy plannersyyendlities, local decision-makers, investorsyelepers
and other stakeholders need to collaborate dutinghases of the planning process and in particatahe

very beginning.
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3.2 The role and lessons of multi-stakeholder groups

One of the major vehicles of the project to imprdlve status quo of urban and energy planning ih e&ac
the Urban Learning cities, was to set up and ihatalb-called ‘local working group’ in order to tiaite an
interdisciplinary dialogue across various city dépants and support institutional capacity buildimgese
groups typically include representatives of allev@nt city departments such as e.g. urban and yenerg
planning, mobility, environment, sustainabilityceBome cities such as Berlin included other stalkieins
higly relevant to an integrative approach to plagrsuch as energy suppliers and grid companiesusiiig
and tenant associations from the very beginnindprtfiat et al., 2015). Others including Vienna chase t
work with a core group of representatives from digpartments initially. In the course of the progj&tenna
formed a new working group that also included repn¢atives from energy and grid companies, bedause
enabled faster decision-making.

Specific topics discussed at the local working groneetings vary and are tailored to the needs i e&
the cities. The number of times they convened wiseed from a few times a year to once/month. khg.
group in Stockholm met about once/month becauseag a small executive group of individuals who
discussed project specificities that affect the &®&eaport area and also ensured that lesson&deaere
directly transferred to the city level (Gigler &t 2016).

Fig. 2: Local working group meeting in the City adgteb: Source: Gigler et al., 2017

Since local working groups played such a key rol¢hie projects, all cities invested considerabigetin
selecting representatives for the groups that wereork together for years to come. Efforts wemmoahade
to foster trust between members, create stablad@ttee and high levels of motivation. Attention vadso
paid to allowing for a good transfer of personabrieng from members to their respective
institutions/organisations who are then respondiblmake the necessary changes (Schmid et al.)).2B15
particular, the groups focused on increasing umdeding of framework conditions in each others’
respective organisations and they spent considetabé in drafting the cities’ planning processesleey
currently stand.

3.3 Lessons from other means of exchange and vehicles fearning from one another

Aside from the local working groups, the projechsortium very much focused on maximising possibdit
for exchange and discussion during project meetamgkit reached out to different groups throughbet
project in order to spread new insights and tonldaom one another. Workshop formats and time for
bilateral meetings between cities and individuaéserthe preferred means of exchange during consorti
meetings. As the project progressed, this timerfatepth discussions became more and more valtalalie
partners.

All cities also went on several (inter)nationaldstuours and collaborated with so called ‘innecleircities’
in their respective countries to learn from eadfeo(Uong et al, 2017). Each partner city seleatedmber
of cities within its own country to pass on projawights and obtain information from participaticiies on
e.g. effective tools and instruments or new andwative combinations of technologies. The dialoginch
ensued during those meetings was highly valuedrbjeqt partners and will continue even beyond the e
of the project.
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Communication in local working groups, with inndrcte cities and in local/regional/national workgiso
took place in the partners’ native languages whiabk a great advantage given the highly complexraati
the subject matter. Comparing planning systems femwen different countries or different tools and
instruments and how they function, understandingaathges and drawbacks proved to be very difficult
English. Therefore, it took the consortium considde time to understand the ins and outs of all
systems/tools/instruments and to find common ground

4 ANALYSES OF URBAN (AND ENERGY) PLANNING PROCESSES

The starting point of the approach was an in-depthlysis of instruments and tools as well planning
processes. Based on the insights of these anabaes,city developed an approach to integrate grietg

the planning process and adapted the related frarkesuch as regulations. Finally, each partnertetea
implementation plans containing concrete stepsaatime-frame.

4.1 Results from the status quo analyses of instrumentnd tools

The main task at the beginning of the project vaghbroughly analyse the status quo of how urbah an
energy planning actually was done in each of thiesciTo that end, an analysis of instruments aadbt
currently used was undertaken. In parallel, citiegan to assess their current governance processsw
developments or transformation areas (see figu2e thitially, all partner cities focused on gatimgr all
relevant tools and instruments that might be releva integrative energy planning at all spatialels
(city/region, district, quarter, building). In thisrocess, a total of over 170 instruments and t¢b0z!
instruments and 66 tools) surfaced. A more detadledlysis reduced that number to 22 tools and 22
instruments which proved to be most relevant toanrland energy planning in each of the cities. The
majority of instruments have strategic charactart(p mandatory) or they are mandatory regulatiand
laws (Meskel et al., 2017).

A thorough analysis across all cities resulted mumber of findings (Meskel et al., 2017):
* Adequate instruments for energy planning arelatking
* Missing frameworks hinder the integration of eneigpues in contracts or competitions
« Diagnosis tools for early planning phases neecktiriproved
« Monitoring tools after the implementation phaserare

Cities are already in the process of developing néeas to overcome the above described current
limitations. Amsterdam has developed an Energyatlsich serves as a database for the TRANSFORM tool
(Decision support environment utilizing the powéreoergy data) which is used to generate maps based
energy and urban planning data and is going to Heptad for use all across the country
(http://urbantransform.eu/decisionsupportenvirontfiehe City of Stockholm wants to further develop
their SRS Monitoring tool which is currently useat the Royal Seaport area only, but is intendeteo
adapted and applied city-wide. Vienna is using jgubptoperty development competitions to ensuregh hi
level of quality in the subsidised housing secito4 idifferent areas (economy, ecology, social, iggcture).

All the above examples demonstrate that a numberlofable instruments and tools that consider snerg
aspects already exist. In many cases, they neleel éither adapted or streamlined or made availabieore
than one context (e.g. subsidized housing and lhydheskel et al., 2017).

4.2 Insights from the status quo analyses of urban (andnergy) planning processes (governance
processes)

During local working group discussions, city depaehts realised that urban planning departments were
only partially aware of their respective completanping processes and how energy issues are dyrrent
being handled. Therefore, each city embarked oftilyavhat the process currently looked like intepsby
step manner for any given development area frominhi@l idea to project implementation. This step
required detailed interviews with experts respdeditr different planning phases, single elememésjsion-
points, instruments, subprocesses, etc. of anyngptease. The following figure provides a simplified
overview of an urban planning process which isciti@mon denominator of all cities’ planning processe
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e Simplified URBAN PLANNING PROCESS i
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Fig. 3: Simplified urban planning process; Souidemis et al., 2017a

This process turned out to be much more time-comgynthan anticipated and at the same time
tremendously valuable for all city partners, beedtiiese governance processes ended up being thddras

all further steps in the project (upgraded integplaénergy and planning processes and implementation
plans). Discussions about integrating energy abdruplanning centered around energy supply forea. a
The complete process overview also allowed eadelstdder/city department who may only be respoesibl
for one particular element to understand the emiiceess, the terminology and all its individuapst and
enabled stakeholders to become aware of potergfiditd and losses of qualities regarding the nied
conduct integrative energy planning (Hemis et.@l,6).

4.3 Cities in need of upgraded governance processes

In a second step, the cities focused on developnogosals for an upgraded governance process that
included new and adapted approaches towards mugrative energy planning. The upgrades not only
included changes that affected planning (procesdiesgtly, but rather the legal framework, straésgor
potentially required changes in organisation a$ (&efer to the top of figure 3). For each phabke, thanges
could include a number of options: completely newtriuments (e.g. separate energy zoning plan) or
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adaptations (e.g. integration of energy in urbamtre@ts), new tools (assessment tool of the engygiem
for different planning stages), new stakeholdesfshew elements (e.g. a consortium which assessrgye
aspects for each project). Figure 4 indicates abauraf options according to the urban planning phas

WP4.2 Synthesis

Proposals for upgrade of the PLANNING PROCESS [

04/07/2017
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Fig.4: Proposals to upgrade urban planning proseSsmirce: Hemis et al., 2017a

This process turned out to be crucial for the sig®d took a significant amount of time for a numbie
reasons:

< the cities are very much under pressure to fulidlir objectives to decarbonise the energy system:
new developments are thus being observed closelyofien carry a high potential to install low-
carbon energy infrastructure. Decisions need tmade at the very beginning of the planning phase
whether grid infrastructure is being installed aoanbination of different renewable energy sources.

« the legal framework and strategic level were higlelievant to the entire process and needed to be
linked to the operational level (Hemis et. al., 28}

governance processes need to focus on the quarttee district level rather than just the city bet
building level to optimise possibilities for energgneration and storage across buildings and
quarters (Hemis et. al., 2017a).
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e each proposal for an adaptation of an existing to@ proposal of a new process element required
negotiations between a number of internal and patestakeholders and different municipal
departments before it was adopted into the drafirphg process.

« in several instances, different cities were ingpiby good practice process elements from another
city and proposed its implementation (e.g. SRS toang tool from Stockholm, Ecolabel from the
City of Paris, etc.)

Case study from the City of Paris

The City of Paris is in the process of developingesv Climate Action Plan (2018), which will contaan
carbon-neutral vision for 2050 and a comprehensbasimap for 2030. Based on discussions in Urban
Learning, those objectives will be part of the Lasgk Plan (PLU) which can set requirements fordingjs,
blocks or districts. This link between a strategpcument and the land use plan is very importaotaer to
place binding requirements in the PLU. As depidtedrigure 4, the City is also currently developiag
Energy Master Plan (adopted in 2019) for the citg dhe metropolitan region. This plan will include
requirements for heating and cooling and at le@%b 6f the future energy demand needs to be couwred
renewable energy sources. Potential changes odistéct heating grid are also included in the Epyer
Master Plan (Hemis et al., 2017a). It will be tresis for new concessions between the City and gnerg
providers.

Another very important element in the operativesghavhich was initiated during the project perisdhe
Energy Board whose responsibility it should be $eess development-related studies, define crigarth
negotiate with energy companies regarding supptionp. Concessions contracts with developers amdl la
sale contracts will then include the negotiatednelets. Throughout the entire operative phase afrban
development project, a so-called eco-district mansgnt should be in place with district managers
responsible for assessing progress and coordinst@kg@holders. Once the project is concluded,ptaaned

to install a monitoring regime to make sure thatdbjectives set in the planning phase are actaalyeved
during the operative phase (Hemis et al., 2017h¢s& elements were already used in the area diyElic
Batignolles and should be transferred to othersarea

— Ener; > Energy Master Plan a ible f

g - Erer oo nergy Code AR

Q Transition Law transfer obligation Energy planning

w

—

Metro Gm‘:e : § Phn mm _ CDnCESSion for
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]

i

=T

o
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Heating and Cooling
50 % RES
Development of the grid:
Densifyingand Extending

Requirements for
urban projects

Energy
i A tof project and
project T

»  Definingcriteria
»  Negotiatingenergy companies

Contract with
urban developer

OPERATIVE

District
manager

Fig. 5: Overview of the integrative energy plannagproach of Paris, Source: Hemis et al., 2017a

Eco district management

4.4 Towards implementation

In a last and final step, the cities drafted impatation plans which built on the previously deypeld
approaches of the upgraded governance processdisstAeach city selected key elements that shbeld
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part of the plan such as strategies, instrumeotés br monitoring requirements, etc.. Thereaftegessary
decisions and actions as well as responsibilitiesewdefined to ensure that the necessary stepsdewa
realisation are carried out. Lastly, a suggestadftame was added which ended up being a phasyerfa
months to a number of years depending on the eleiianh city spent considerable time in discusswaitis
high level administrative and political representg before defining elements of the plan. All esti
committed themselves to implementing elements eddiplans step by step in the coming years.

The synthesis across all cities showed that cergdéments were particularly important to have in
implementaion plans in most cities. Energy data snalies provide a necessary basis to understand a
situation in a given development/city and is neapsto make energy-related decisions especialljgrcase

of using binding instruments (Energy Atlas BerliParis 3D model integrating energy, etc.). Similary
important are visionary documents and strategias fthve an integrative function and guide citieshieir
energy policies (Agenda Sustainable Amsterdam, gynstrategies for urban projects in Stockholm,)etc.
Some cities also intend to define new/adapted adtrative responsibilities for integrative enerdgming,
because appropriate adminstrative units do nogxist (Zagreb) (Hemis et al., 2017b).

Finally, the implementation of a certain energy @ypsystem for an area should be ensured by using
planning instruments. That could be a new instrumsenh as a heating plan (Amsterdam) or an adaptati
of existing ones (e.g. by integrating energy zomiésin the zoning plan). Also, the use of contradm$ween

the city and the developer (concession contractff)eoland owner (urban contracts or land saleraoty if

the city is the land owner) plays a crucial rolar{®, Zaanstad, Warsaw, Vienna). Tools are import@an
support the city administration to assess anddmergy solutions for an area. Monitoring (Stockh&oyal
Seaport Area Monitoring) will help to assess thecieincy of the choosen energy system and can se\se
quality management tool.

5 KEY INSIGHTS AND RESULTS

There are a number of important lessons learnddttimabe passed on to other cities which are iptbeess
of working toward more integrative energy plannémgl a largely decarbonised energy system.

Successful integrative energy and urban planningdsiea strong focus on clear legal and strategic
frameworks such as long-term decarbonisation gfiegeor on defining the energy planning competences
and goals of a city in legal instruments (e.ghi@ Planning Act). It is equally important for cffieo create a
supportive and efficient organisational frameworid &o dedicate sufficient staff with clear mandates
responsibilities, financial resources and politisapport to the process. Such a unit or subuniifgia an
organisation would assume the role of a ‘keeperirftegrative energy planning for the long termefhis et

al.,, 2017a). During the analyses it became evidkat there is a need to increase energy planning
competences in city administrations and beyondnsuee that there is sufficient understanding ofkalf
elements and decision-points in the process angbsufor the integrative energy planning approach.

It became very clear early on in the project, #atellent data management and comprehensive eaathy
urban planning databases (GIS) across departmenis\aluable for cities. This is needed to incectise
knowledge about energy, to have a basis for demsan the energy supply and finally to justify any
measures and regulations for energy. Additiondtigre is a need for good models that help in asggasd
evaluating the situation in different planning pémand in developing forecasts and scenarios (Heaib,
2017a).

Developing planning processes charts that depétsthtus quo of governance processes and illusihate
relevant elements/decisions points/boards/stakermld an important first step for cities to obtaiwisual
overview and have a tool available that can ed&lghown to internal and external stakeholdera.dacond
step, cities need to add energy-related aspectcr@ade an upgraded urban and energy planning ggsoce
with a focus on integrative energy planning whiglhen the basis for an implementation plan. (Herha.,
2017a). This approach could be transferred to oitmpiortant processes (e.g. building permits or othe
instruments).

Since energy planning is a cross-sector topicrdefgartmental collaboration within administraticarsd a
continual dialogue and cooperation with externakesholders such as energy providers, grid opetators
developers, planners, etc. has proved to be highgvant in the overall process. To that end, gitan
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establish working groups which meet regularly anchange/decide on integrative energy planning dspec
for development areas (Schmid, 2017).

Particular attention needs to be paid to the galdyning phase, because decisions on the typeesfen
supply need to be made very early on in any dewedmp project. This is especially true for grid-bdun
infrastructure such as district heating. It is impnot that energy is integrated in every step efhole
process till implementation and to reduce lossegjudlities between phases while using appriopriate
instruments and tools.

The important spatial level for integrative enegygtem solutions is the quarter or building lewehjch
enables to handle energy demand, generation amdgetf different buildings and to increase overall
efficiency. At the level of quarters, district gtear managers who function as keepers of the dewedop
process are required to ensure that all energynplgraspects are carried out as planned in therdiit
planning phases. Since such developments are lofigrterm, management continuity is key to a susfces
approach.

All cities agreed that monitoring the performandebaildings at several time-points after completisn
necessary, because it would provide an invaluadelcwhether objectives have been reached/not eédach
or even overachieved. Feedback from monitoringeseas an instrument for quality management andbean
used to adapt policies, energy performance reqeinésnetc.

The above list constitutes a condensed versiommpbitant insights and results that the Urban Learni
consortium in cooperation with all its city parteemd external partners gained throughout the grpgriod
and beyond. A number of the above lessons havadlreeen tested or are already being applied imtrb
Learning cities. In the coming years, cities witive to implement their plans as set out during firoject.

6 CONCLUSIONS AND OUTLOOK

In response to the need to decarbonise their ersstgigms, cities are looking for innovative apphescto
utilise innovative district heating and cooling ®yms and to increasingly install renewable energy
technologies when planning and constructing newsimgudevelopments. However, existing urban planning
approaches often do not sufficiently include engptpnning aspects and lack governance systemsawith
high level of interdepartmental and cross-secttiaboration.

Therefore, the Urban Learning consortium joinedresf to find new and innovative governance appresch
towards more integrative energy planning. One efrfajor success factors towards that goal werei-mult
stakeholder groups, installed by each city, witl éxplicit aim to increase collaboration acrosspiag
departments thereby increasing their capacity tdsvaetter integration of urban and energy planniiige
consortium also strongly emphasised continuousniegr— through exchange at city level, with other
national and international cities as well as thftongmerous dissemination activities and stronghefited
from that approach.

It is also crucial that cities draw up their owramhing processes and integrate energy aspectghiato
exsiting process. Involving multiple stakeholdersd anaking potential deficits and chances visible to
internal and external stakeholders through theseeggs schemes, carry a high potential to speedheaup t
implementation and change process.

Examples from cities such as Paris illustrate thgortance of having a strong legal and strategimé&work
guiding the governance process and establishiray Gleks to the operative planning level by chaggihe
land use plan and installing an energy board with &ompetences and decision-making power for urban
development areas.

Installing strict monitoring regimes to assess Wwhetthe actual perfomance of buildings after cotighe
correlates with objectives set in the planning esaig very important for cities, because insiglaimied can
be directly used to adapt exisiting policies omiegments.

This project has kicked off a large number of psses, connected individuals across departmentsraged
numerous ideas and recommendations that can bliaika for cities who are interested in improvihgit
governance capacities and implementing more intiegrapproaches towards urban energy planning. More
details for interested individuals and city parthen all aspects described in this paper and begande
found on www.urbanlearning.eu (e.g. deliverableslipations, toolbox, videos, etc.).
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