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About SPARCS 

 

 

Partners 

  

Sustainable energy Positive & zero cARbon CommunitieS demonstrates and validates technically and 
socioeconomically viable and replicable, innovative solutions for rolling out smart, integrated positive energy 
systems for the transition to a citizen centred zero carbon & resource efficient economy. SPARCS facilitates the 
participation of buildings to the energy market enabling new services and a virtual power plant concept, 
creating VirtualPositiveEnergy communities as energy democratic playground (positive energy districts can 
exchange energy with energy entities located outside the district). Seven cities will demonstrate 100+ actions 
turning buildings, blocks, and districts into energy prosumers. Impacts span economic growth, improved quality 
of life, and environmental benefits towards the EC policy framework for climate and energy, the SET plan and 
UN Sustainable Development goals. SPARCS co-creation brings together citizens, companies, research 
organizations, city planning and decision-making entities, transforming cities to carbon-free inclusive 
communities. Lighthouse cities Espoo (FI) and Leipzig (DE) implement large demonstrations. Fellow cities 
Reykjavik (IS), Maia (PT), Lviv (UA), Kifissia (EL) and Kladno (CZ) prepare replication with hands-on feasibility 
studies. SPARCS identifies bankable actions to accelerate market uptake, pioneers innovative, exploitable 
governance and business models boosting the transformation processes, joint procurement procedures and 
citizen engaging mechanisms in an overarching city planning instrument toward the bold City Vision 2050. 
SPARCS engages 30 partners from 8 EU Member States (FI, DE, PT, CY, EL, BE, CZ, IT) and 2 non-EU countries 
(UA, IS), representing key stakeholders within the value chain of urban challenges and smart, sustainable cities 
bringing together three distinct but also overlapping knowledge areas: (i) City Energy Systems, (ii) ICT and 
Interoperability, (iii) Business Innovation and Market Knowledge. 
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EXECUTIVE SUMMARY  

 
The aim of the action is to show how and which solutions from the SPARCS project could be 
implemented in the “Bayerischer Bahnhof” replication district. Around 1,600 flats with 
accompanying social infrastructure, day-care centres, and schools are being developed in the 
replication area. In addition, office and commercial space for jobs and a community park will 
be created for recreation in the area and neighbouring districts.  
 
Due to the development period of several years, it is currently only possible to roughly 
describe which solutions could be replicated. Development and building construction have 
not yet begun, as the approval processes are lengthy and the framework conditions on the 
real estate market have deteriorated. 

 
Nevertheless, the report shows how, in the event of a successful development of the district, 
digital elements can also be placed on top of the hardware elements implemented in the 
district and networked with each other within the framework of a digital platform. It shows 
how and by whom the district should be developed, which ideas and energy concepts are 
currently still under discussion and which recommendations are made. 
 
Sustainable energy Positive & zero cARbon CommunitieS demonstrate and validate 
technically and socio-economically viable and replicable innovative solutions for the 
deployment of smart, integrated positive energy systems for the transition to a people-
centred carbon-free and resource-efficient economy. SPARCS enables buildings to participate 
in the energy market and makes new services and a virtual power plant concept possible. This 
will create VirtualPositiveEnergy communities as a form of energy.  
 
In summary, it must be stated that the heating sector is controlled more centrally and 
optimised via generation and procurement options. Decentralised solar systems could also 
contribute to accelerated heat transformation in the heat sector, with higher costs to be 
expected. In the long term, the most cost-effective path to a climate-neutral heat supply is 
via district heating, which is also supported by municipal policy. 
 
First of all, systems in the area must be planned and installed. Based on this, interfaces and 
the digital platform can then be applied to sustainably save CO2 & costs. The replication 
potential of the positive energy community is shown. 
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1. INTRODUCTION  

The replication ideas from the SPARCS project serve the city, the project developer and 
ultimately also the energy supplier to use appropriate optimal energy solutions in the district, 
which are suitable for supplying the area with climate-neutral supplies in the future. The 
tenant or user and owner ultimately benefits from these developments. Another challenge is 
the economically viable operation and networking of the plants via the digital platform. 
In the following, the newly emerging district and the ownership structure are described. 
Then energy requirements and the supply options are described. Digital solutions from 
SPARCS can then be based on this system. The replication area is currently an undeveloped 
brownfield site and is to be converted into a new residential quarter in which the 
approaches of SPARCS are to be applied. 
 

 

Figure 1: Aerial images of the previously undeveloped district area BBH, picture 1 (Source: LSW) 

 

 

Figure 2: Aerial images of the previously undeveloped district area BBH, picture 2 (Source: LSW) 
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1.1 The district – urban master planning  

The city of Leipzig has been experiencing a phase of dynamic urban development for years. A 
population of approximately 665,000 is expected for the 2040 planning horizon in the main 
variant of the current population forecast of the city of Leipzig.  

One of the strategies pursued by the city of Leipzig is to meet urban development land 
requirements by using and reusing inner-city land (internal development). The development 
of the former Bayerischer Bahnhof (BBH) site near the city centre fulfils these criteria.  

 

 

Figure 3: Winning design from the urban and open space planning competition for the "Bayerischer 
Bahnhof urban space" by the architectural firm "Jörg Wessendorf Architekt" and the landscape 
architecture firm "Atelier Loidl" / City of Leipzig (Source: VT) 

 

Project goals were already established with the urban planning ideas competition in 2011 
and the decision to prepare a land development plan in 2012. Specific planning goals, the 
next steps of the development process and the participation and involvement of the public 
were outlined in the urban development contracts. After an initial urban development 
agreement was signed between the city and the project developers in November 2018, it 
was finalised in February 2019 and confirmed by the city council in March 2019.  

From November 2019 to February 2020, additional ideas were incorporated into the 
planning process in various participation formats with citizens and other stakeholders.  

For the subareas 5, 6, 5a, 5b, the (partial) development plan no. 397.1 "City district Lößniger 
Straße" is still in progress (see Figure 4). Public participation is expected to take place at the 
end of 2022. 

Specific plans are currently available for the three residential areas and the school campus in 
the BBH district (subareas 2, 4, 5, 6 and 7-see Figure 4). These four development areas are 
the focus of this replication study in the SPARCS project (SPARCS-Areas). The other areas will 
be developed in the future (with focus on commerce). 
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Figure 4: Zoning plan of district & focus of the study / Leipzig city (Source: LSW based on City of 
Leipzig) 

Around 1,600 flats for approx. 2,700 residents with accompanying social infrastructure, day-
care centres, and schools are being developed in BBH. In addition, office and commercial 
space for jobs and a community park will be created for recreation in the area and 
neighbouring  districts. 

The "Bayerischer Bahnhof" urban space plan area is located in the inner-city districts of 
Mitte and Süd and covers approx. 36 hectares. As part of the development of the 
Bayerischer Bahnhof Leipzig urban area, BUWOG (Housing Association) is constructing a 
total of approx. 1,600 rental flats in two subareas in coordination with the city of Leipzig's 
goals for the creation of new living space. After completion, approx. 30 percent of the rental 
flats will be subject to the criteria of subsidised housing and will enable a fixed-price rent of 
6.50 Euros per square metre for people with lower incomes. BUWOG Bauträger GmbH is 
also planning around 6,000 m² of commercial space for small-scale and residential retail plus 
services and gastronomy. A day care centre with a capacity for 165 children will be 
integrated into the northern block. Leipzig is growing and needs new housing. In terms of 
urban planning, the traditional block structure of the southern suburbs will be adopted and 
developed further. This realises the planning goal of urban density and allows for a 
sustainable and intelligent use of land for necessary housing creation and, at the same time, 
attractive green areas. Various real estate companies are developing the quarter in the sub-
areas. The city coordinates the development within the framework of the construction 
planning.  
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The development of the individual subareas is described below:  

Living on Kohlenstraße - Subarea 2 

 

 

Living on Dösner Weg - Subarea 4 

 

 

 

 

 

Figure 5: Stadtbau Wohnprojekte GmbH (Source: LSW based on Leipziger Stadtbau AG und BUWOG 
Bauträger GmbH) 

A planning workshop was announced in 2015 for the Dösener Weg 

Nord area based on the 2011 competition process for the development 

of the Bayerischer Bahnhof urban space. The jury recommended the 

work of Kaden + Lager (1st place) and nps Tschoban Voss (2nd 

place) for execution. The design by Tschoban Voss is now being 

implemented. 

The project developer is BUWOG. They will be creating approx. 220 

new flats here with about 30 per cent of the rental flats subject to the 

criteria of subsidised housing after completion. This will enable a 

fixed-price rent of 6.50 euros per square metre for people with lower 

incomes. 

An attractive residential ensemble is being created, consisting of four 

residential buildings with six floors, plus one floor being staggered. 

The configuration will be complimented by an 11-storey high-rise 

building as well. 

Thanks to green roofs and an efficient energy supply, the buildings 

have a high ecological value. 

Planned start of construction: 2022 & planned completion: 2024 

Figure 6: BUWOG Bauträger GmbH, picture 1 (Source: LSW based on Leipziger Stadtbau AG und BUWOG 
Bauträger GmbH) 
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City district Lößniger Straße - Subareas 5 & 6 

 

 

 

A social infrastructure is also being built alongside the 3 new residential areas in the district. 
A new school campus, which is currently under construction, is an important part of this. The 
building site preparation measures for electricity, fibre optics and district heating have 
already begun.  

 

School Campus - Subareas 7b & 7a 

 

 

 

 

Comfortable living - in BUWOG's new city district  

In the new Lößniger Strasse district, the barrier-free and low barrier 

housing being built will include approximately 1,300 flats, 30 per 

cent of which will be rent-controlled flats for all generations, as 

well as integrated day-care facilities and commercial space. 

The BUWOG Bauträger GmbH is planning approx. 6,000 m² of 

commercial space for small-scale and residential retail, plus services 

and gastronomy for this purpose. A day care centre with a capacity 

for 165 children will be integrated into the northern block 

As far as energy is concerned, the roof surfaces will be used for 

photovoltaics and e-charging facilities will be created in the 

underground parking garages.  

Planned start of construction: 2023 

Completion: in sections from 2025 

Gross floor space (BGF): approx. 130,000 m² 

Figure 7: BUWOG Bauträger GmbH, picture 1 (Source: LSW based on Leipziger Stadtbau AG und 
BUWOG Bauträger GmbH) 

The City of Leipzig is planning to build a campus with a 

comprehensive school on the site, including a 2-field sports hall for 

up to 1,900 schoolchildren and a 6-field sports hall, the roof of 

which will eventually be accessible to the public for leisure 

activities. The Dresden office "Wörner Traxler Richter Architekten" 

planned the comprehensive school. 

Different approaches will ensure the sustainability and climate 

resilience of the new campus: In the future, almost all of the 

rainwater will be retained and used on the property – or it will be 

allowed to seep away there. Roofs with extensive greenery 

(retention roofs), tree trenches, underground retention areas and 

correspondingly dense vegetation are planned for this purpose. 

Because the roof of the sports hall is used as a recreational area, the 

technical centre of the new comprehensive school will be equipped 

with photovoltaic systems - these will supply the campus with solar 

energy. The municipal subsidiary LKE is planning these facilities. 

Planned start of construction: 2022 & planned completion: 2024 

Figure 8: Design/City of Leipzig (Source: LSW 
based on City of Leipzig) 
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1.2 Construction and schedule, stakeholders, interaction city 

Joint planning goals for the implementation and development of the urban area of the 
Bayerischer Bahnhof exist between the city and the property owners. Due to the ownership 
structure, the City of Leipzig is negotiating with two project developers, Stadtbau AG and the 
BUWOG Bauträger GmbH. 

 

Figure 9: Building Law & Ownership / City of Leipzig (Source: LSW based on City of Leipzig) 
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Urban planning contracts were already concluded in November 2018. These were expanded 
in March 2019 to include additional urban planning contracts. The Stadtbau AG is primarily 
responsible for the development of office and commercial space. Stadtbau AG has enlisted 
the services of a strong and sustainable partner for the implementation of a large portion of 
the flats on Lößniger Straße and in Dösner Weg: the housing construction company BUWOG 
Bauträger GmbH (subareas 4, 5 and 6-see Figure 9). Construction is scheduled to start in 
2022 after the building permit has been granted and the funding has been confirmed, with 
completion by 2026.  

 

The Leipziger Stadtbau AG has been active as a project developer, investor, and asset 
manager. Their focus has been on Central Germany since the company was founded in 1991. 
In the last 28 years, more than 450 projects with a floor space of over 860,000 square 
meters have been managed. 

 

BUWOG was founded in 1951 and is now one of the most successful German-Austrian full-
service providers in the residential real estate sector. BUWOG is creating much-needed 
housing for all ages and housing-related amenities such as day-care centres, boardwalks, 
green spaces, playgrounds, and meeting areas. 

 

The City of Leipzig, together with the two project developers, organized various workshops 
on the development of the district. Numerous coordination meetings also took place with 
representatives of the Leipziger Stadtwerke SPARCS team  up until the start of the Covid 
pandemic in February 2020.  

 

 

Figure 10: Workshop with the city on energy / mobility solutions in the BBH district February 2020, 
picture 1 (Source: City of Leipzig) 
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Figure 11: Workshop with the city on energy / mobility solutions in the BBH district February 2020, 
picture 2 (Source: City of Leipzig) 

 

In addition to an innovative energy supply, the focus was on the creation of innovative and 
environmentally friendly forms of mobility, for example: 

•Car sharing services 

•Mobility station at tram stop 

•Municipal bus lines 

•Bike-sharing 

•Electric and hybrid mobility 

•Micro hub for last mile logistics 

The planning, construction and management of electrified mobility infrastructure / charging 
infrastructure is part of the SPARCS solution and should be considered in all new districts.  
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1.3 Energy demand assessment  

Overall, there is a very low demand for thermal energy in new buildings and an increasing 
demand for electrical energy due to e-mobility.  

 

The following basic assumptions were recorded in the Energy Concept 2020.  Since it is not 
yet clear exactly what the development looks like in individual sub-areas, scenarios were 
developed based on the basic assumptions of the planning office called Tilia, which has 
developed energy concepts for the B-Plan area. These assumptions were then extrapolated 
for the "Sparcs-Areas". and scenario 3 based on the investor's ideas. 

Heat 

 New building standard with very low heat losses compared to existing buildings, 
therefore no cooling requirement 
 

 Average scenario "KfW55 standard" with ø approx. 40 KWh/m2 consumption or 
20W/m2 GFA output 
 

 Total heat demand of the Sparcs areas approx. 5 MW or 10 GWh  

 

Electricity (scenarios 1-3, as it is not yet completely clear what exactly will be built and how it 
will be supplied.) 

 According to VDI 3807 for commerce & electricity benchmarks for households ø 
approx. 23 KWh/m2 consumption or 9W/m2 GFA output 
 

 S1: Total building electricity demand of the Sparcs areas approx. 2.3 MW or 5.8 GWh 
(without e-mobility and electrical heating option) 

 

 S2: With 100% e-mobility (approx. 800 parking spaces) in the final development 
scenario 2050 in total: 4 MW or 8.3 GWh 

 

 S3: With additional option "electricity-based heat generation" with HP & el. DLE: 14 
MW or 15 GWh 

 

A significant increase in the work required to prepare the building site can be seen in the 
case of heat demand being met by electricity-based plants instead of district heating in 
Scenario 3, which requires massive construction measures in the urban area (transformer 
station / medium-voltage rings)! The developers have not yet decided on the energy concept 
due to the uncertainty and enormous price fluctuations on the commodity and energy 
markets as a result of the Russian war of aggression.  
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1.4 Renewable energy potential & media availability 

 

Depending on the scenario in paragraph 1.3., the forecast total energy demand can only be 
met by grid-based supply, although some of it can also be generated through decentralised 
means.  

Media availability: sufficient district heating and (limited) electricity are available, but gas 
and wastewater heating are not directly available. 

Since the available areas are built-over or sealed, geothermal energy is not an applicable 
option. Natural regeneration of the soil via solar energy is impossible.  

The roof areas can be used, although there is competition for use between PV, solar 
thermal, air-heat pumps, green roof, and terrace areas, as the following example in subarea 
5/6 shows: 

 

 

Figure 12: Use of roof area for photovoltaics at Area 5 & 6 (Source: BUWOG Bauträger GmbH) 

 

In scenario 2, with the mixed roof use, about 20% of the electricity demand can be covered 
decentrally with approx. 1.7 MWp PV. 

In terms of heating, a district heating supply in accordance with INSEK Leipzig 2030 and the 
energy and climate protection program of the city of Leipzig, is optimal for implementing a 
post-fossil, climate-friendly and resource-saving energy supply via the transformation plan in 
the area. 

With its concept for the future, Leipziger Stadtwerke is relying on an intelligent combination 
of renewable, innovative, and conventional technologies. 

The safe, ecological, and economic supply of power to the people of Leipzig is the focus of the 
planning. The district heating system consisting of generation, grid, and customer stations is 
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the ideal basis for the successful design of the heating transition since it can collect and store 
renewable and conventional energies, distribute them as required and compensate for 
changing heat requirements.  

1.5 Heat supply options 

 

District heating is already provided in subareas 2, 4 & 7. In the case of subareas 5 & 6, which 
are relevant to the B-Plan, there are still variant considerations between central district 
heating and electricity-based property solutions. 

The inner-city area is already surrounded by efficient district heating pipelines, so that the 
heat supply can be implemented cost-effectively with this variant:  

 

 

Figure 13: Underground district heating grids in the northern part of the district in area 2, 3, 5, 6 & 7 
(Source: LSW) 

 

An external planning office (tillia) was commissioned for this purpose. The proposed energy 
concept for Area 5 & 6, examined various supply options and ultimately recommends the 
use of district heating for the district:  
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Figure 14: Excerpt from the tilia energy concept, picture 1 (Source: Tilia GmbH) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 15: Excerpt from the tilia energy concept, picture 2 (Source: Tilia GmbH) 
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The climate-neutral district heating transformation will be implemented by the Leipziger 
Stadtwerke in accordance with the goals of the City of Leipzig: 

 

Figure 16: Draft transformation plan for Leipzig district heating (Source: LSW) 

The district heating supply and the transformation plan ensure that the district can be 
supplied in a climate-neutral manner. 

As an alternative to district heating, a concept with decentralised heat pumps was also 
considered, although this would require a high amount of electricity. Currently (September 
2022), electricity is very expensive and also very CO2-polluting at approx. 50%, because gas & 
coal-fired power plants still contribute significantly to its production in the medium term.  

However, with 7 construction sites in Area 5 & 6, there will be approx. € 18 million in 
additional investments for decentralised heat generation plants, which could have a 
negative impact on the rent. Savings in utility costs are not necessarily guaranteed since 
electricity prices are currently very high. Another problem is a very high electrical connected 
load, which can only be provided by major construction measures and investments by Netz 
Leipzig (with potential construction of a new substation).  

Heating the drinking water within the rented space by the tenant also means that high 
electricity costs can be expected here. These are not reflected in either the cold or the warm 
rent, therefore the actual costs are obscured.  

Another problem is that the electricity mix has a very poor CO2 value of approx. 500 
kg/MWh, and the obligatory use of green electricity is not feasible under the law (the 
benchmark is approx. 107 kg/MWh of district heating). Direct use of grid electricity for heat 
generation is currently no more ecological than district heating!  
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Figure 17: Electricity mix with CO2 emissions, picture 1 (Source: Federal Grid Agency & Federal 
Environment Agency) 

 

 

Figure 18: Electricity mix with CO2 emissions, picture 2 (Source: Federal Grid Agency & Federal 
Environment Agency) 

In the future, both systems will be made climate-neutral, whereby the transformation track 
of district heating can be influenced/accelerated by the city and is very likely to be more 
cost-effective, which is why the Leipzig municipal utility recommends the inner-city heat 
supply via district heating.  
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2. DIGITAL INTERFACES & USE CASES AS A VIRTUAL POWER PLANT 

This section presents core technologies from the SPARCS project with replication potential in 
the Bayerischer Bahnhof district.  

The following heating solutions from Leipziger Stadtwerke are feasible in the BBH district:  

 

Table 1: Heating solutions (Source: LSW) 

 

Combined solutions of district heating and decentralised systems are also possible, but 
require considerably more effort and expense to regulate, which is why such solutions have 
not yet been implemented on a large scale in Leipzig.  

 

The following energy solutions from the Leipziger Stadtwerke are being examined with 
respect to electricity in the district: 

Table 2: Electricity solutions (Source: LSW) 

 

*Bi-directional charging as technical pilot Cenero (pilots SEECON & BMW) with micro-grid load management + grid-
serving load management L-group e-vehicles 



PAGE 26 OF 35 

 
This project has received funding from the European Union’s Horizon 2020 research and innovation 
programme under Grant Agreement No. 864242  
Topic: LC-SC3-SCC-1-2018-2019-2020: Smart Cities and Communities 

 

The following systems are used for the digital control of the facilities & energy flows in the 
district:  

Table 3: Digital solutions (Source: LSW)  

 

 
*Including digital data platform 

In summary, it must be stated that the heating sector is controlled more centrally and 
optimised via generation and procurement options. Decentralised solar systems could also 
contribute to accelerated heat transformation in the heat sector, with higher costs to be 
expected. In the long term, the most cost-effective path to a climate-neutral heat supply is 
via district heating, which is also supported by municipal policy.  

The use of decentralised photovoltaic systems and e-mobility charging systems, which in the 
future will interact with each other in a network to maximise the degree of self-sufficiency, is 
very compelling and also practical. The use of these systems is currently economical for 
residents and is likely to become even more worthwhile as energy costs rise, so that even 
small balcony systems will be viable.  

Challenges still exist in the regulation and interlinking the different systems with 
stakeholders in the best possible way. Technologically, the systems can be linked, but for 
reasons of tax and energy industry law, such models are not yet feasible. Up until now, only 
hardware and other assets are currently being installed in the district or networks via fibre-
optic lines and communication interfaces such as the L-Box developed within the framework 
of SPARCS.  
  



SPARCS ● L9.2  

 
This project has received funding from the European Union’s Horizon 2020 research and innovation 
programme under Grant Agreement No. 864242  
Topic: LC-SC3-SCC-1-2018-2019-2020: Smart Cities and Communities 

 

2.1 Differences & similarities to the reference project (L-9.1 
VirtualPositiveEnergyCommunities) 

Sustainable energy Positive & zero cARbon CommunitieS demonstrate and validate 
technically and socio-economically viable and replicable innovative solutions for the 
deployment of smart, integrated positive energy systems for the transition to a people-
centred carbon-free and resource-efficient economy. SPARCS enables buildings to 
participate in the energy market and makes new services and a virtual power plant concept 
possible. This will create VirtualPositiveEnergy communities as a form of energy.  

Initial conditions are different in new construction, but user (requirements) in the districts 
are the same.  

In the reference project, use cases were developed in 2 existing districts (residential & 
commercial) as well as in the virtual district for the entire city. These should now be applied 
to new construction here! 

It is important to note that the new construction district can be integrated in the overall city 
and that certain technologies and use cases can also be applied to the Bayerischer Bahnhof 
district! 

The main difference is the building typology of new construction with rather lower energy 
requirements and the option of incorporating new technologies from the outset (e.g. flat-
roof PV with tenant electricity, fully equipped e-mobility with load management).  

The user interests of the heterogeneous residents are similar, as is the legal framework, 
which in some cases makes it difficult to implement bi-directional charging, for example.  

If use cases can be successfully implemented in the reference properties, there is nothing to 
prevent them in the BBH replication district. Then they can also be introduced as a new 
energy solution in the current preliminary planning. However, the question of financing must 
be clarified with respect to customer benefits or subsidies. 

 

Figure 19: Leipziger Smart City Big Picture (Source: LSW) 
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2.2 Opportunities & risks for the Bayerischer Bahnhof district  

The following table describes the main opportunities and risks when implementing the 
solutions developed in SPARCS  

Table 4: Opportunities & Risks (Source: LSW) 

 

In principle, the potential for replicating all solutions in the entire district is very high. Due to 
the lack of legal requirements, however, there is no obligation to implement them. This 
means that all stakeholders, such as tenants, owners, and utilities, must be incentivised to 
implement the proposed solutions in the district.  

Transparency with respect to the generation and consumption of energy can help and also 
provide the basis for understanding the financial benefits. However, issues such as 
unbundling and data protection are problematic here, so that the envisaged data platform 
cannot really be implemented. Projects such as the green power outlet require data consent 
and most likely will first only be rolled out for wealthier existing customers at first, since it 
will initially involve additional costs. There are additional costs for the tenants, which could 
not be taken over by the tenants in the social housing. 

The issue of bi-directional charging can also be mentioned as an example of a regulatory 
obstacle, for which there is potential for improvement on the legislative end.  

Still missing is also a district-wide control logic for complex systems with storage, e-mobility 
systems, photovoltaics, heat pumps, etc. This is currently only possible in the less regulated 
commercial sector, such as the Baumwollspinnerei, and is difficult to implement with many 
different owners and private tenants.  

Therefore, only individual solutions can be replicated. Key figures suitable for monitoring 
such as CO2 savings, can be tracked and reported. Furthermore, the focus of the Sparcs study 
is the existing building stock which should also be the focus of the energy-related existing 
district developments in Lindenau & Leutzsch.  

Another opportunity can be found in a further study as well as in the framework of the new 
energy and climate protection concept of the city of Leipzig.  
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3. CREATION OF REPLICATION MODELS FOR OTHER DISTRICTS 

The main target of a sustainable energy-related district development is defined in the energy 
policy target pyramid and should be taken into account in every district development:  

 

Figure 20: Homogeneous, energy-related objectives for all district developments in Leipzig  (Source: LSW) 

 

The local energy transition in the district requires a three-fold strategy: 

 

Figure 21: Homogeneous, energy-related strategic approaches of all district developments in Leipzig 
(Source: LSW) 

  

Property owners must ensure that construction and modernisation are as energy-efficient as 
possible. The task of the supplier is then to cover the remaining energy demand centrally 
and/or decentrally with the lowest possible input of primary energy.  

 

In the future, the various technologies will in part require the coupling of different sectors, 
as the following diagram shows:  
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Figure 22: Homogeneous, energy-related sector studies in the district developments of Leipzig 
(Source: LSW) 

 

In the future, the measurement and intelligent control of capacities in the district (Sparcs 
focus) will be fully automated.  

 

Central and decentralised producers and consumers are linked on a virtual data platform 
and provide various stakeholders with the chance to make districts more efficient:  

 

 

Figure 23: Homogeneous, energy-related digitisation approaches in the district developments of 
Leipzig (Source: LSW) 
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Figure 24: Virtual Power Plant Platform as the basis for digital district solutions (Source: LSW) 

 

All energy data from the district can be displayed and processed on the digital platform or 
the digital ecosystem of the municipal utilities. In order to ensure this for further replication 
quarters, a recommendation was issued to the city, which the city also followed. 

In accordance with the core ideas from the SPARCS project, the following district solutions in 
the Leipzig urban area are recommended in the package of immediate climate emergency 
measures, and also monitored by the city for every major building project: 

1. Use of roof surfaces for renewable energies in the district (unshaded roofs): 

a. All surfaces > 800 m2: solar thermal (>300KW - heat) 

b. All surfaces > 30 m2 < 800 m2: photovoltaics (4-100 KW - electricity) 

2. Check industrial waste heat potential in the district and integrate it as a priority 

3. Remaining base load coverage via wastewater heat pumps if sewers are suitable 

4. District heating for residual load coverage, where DH is available (CO2, costs, city 
impact) 

5. Local heating solutions (geothermal heat/CHP) should have priority over uncoupled 
heating (CO2 emissions) in areas without economical DH supply 

6. Sustainable house connection stations with target return temperature < 40°C 

7. Complete equipment with digital infrastructures such as L-Box, intelligent metering 
systems, etc. 

8. Every car parking space should be equipped with an e-mobility charging point 
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The following is a proposal to the city on how the Sparcs use cases can be incorporated into 
the future growth phases of project-specific district development:  

 

Figure 25: Uniform approach to district developments in Leipzig (Source: LSW) 

 

Ideally, every district development starts with a collection of ideas by the various 
stakeholders. This is where the SPARCS solutions can also be admitted. Leipziger Stadtwerke 
plays an important role in the process and can evaluate and implement the solutions.  

The following example shows the phase where ideas were collected at the Bayerischer 
Bahnhof in 2017:  

At that time, a possible technical design of the reference district with property-specific 
features and an L-guide path with information steles was proposed as a joint solution for all 
stakeholders: 

• Ground source heat pumps / air source heat pumps 

• Photovoltaics (+facade & balcony) 

• Small wind turbines 

• Electro-mobility  

• CHP 

• Energy storage / visual transformer (see Fig. 22 Transformer station 
BBH/Kohlenstraße) 

• Tenant electricity models for the use of the electricity produced in the district by the 
tenants 

• Solar thermal (roof & soundproof wall; grid feed-in via HANEST) 

• Sector coupling (power 2 heat & power 2 mobility) 

• Sector bundling smart & submetering (smart metering systems) 

• Smart building & smart home solutions (e.g. intelligent heating control) 
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• Self-sufficient properties with no grid connection (electricity & heat) using 
decentralized generation, electricity storage, hydrogen electrolysis and fuel cells (e.g. 
day-care) 

  

Figure 26: Collection of ideas at the start of the Bayerischer Bahnhof development (Source: LSW) 

  

This is where the SPARCS solutions could be submitted to the city and investors beginning in 
2023 for helping Leipzig's districts to become climate-neutral or energy-positive! 
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4. CONCLUSIONS  

Despite the difference between the reference district and the replication districts, it was 
possible to show which elements can be replicated again and again in other disctrict. The 
particular challenge was to identify the solutions to be replicated, since a reference quarter 
is, for example, the virtual linking of different PV systems in the urban area and the 
Bayerischer Bahnhof is a real spatially delimited district. 

4.1 Summary of achievements 

Some energy solutions were successfully described and presented for an application in the 
replication district “Stadtraum Bayerischer Bahnhof”. First of all, systems in the area must be 
planned and installed. Based on this, interfaces and the digital platform can then be applied 
to sustainably save CO2 & costs. The replication potential of the positive energy community 
is shown.  

4.2 Impacts 

By installing decentralized renewable energy systems, large amounts of CO2 can be saved in 
the electricity sector. By connecting to the district heating system, a climate-neutral supply 
of the arael is also possible. Building on this, the energy flows between generation and 
consumption can be optimized by the virtual energy platform, for example in the field of 
electric mobility, in order to save further costs and emissions. For project developers, this 
means an increase in the quality and value of their properties. Users benefit from reduced 
energy costs. 

4.3 Other conclusions and lessons learnt 

When developing new districts, it makes sense to examine the integration of renewable 
energies and their higher-level control by the virtual energy platform. Networking with 
decentralized, controllable energy systems offers potential for optimization. However, the 
ideas from the SPARCS-Project must now be concretized in a legally compliant manner by 
appropriately developed products and control algorithms and rolled out on the market. 
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