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Project Idea
The proper t ies of  carbon f ibres are as di -
verse as their  potent ials.  By applying car-
bon f ibres in mult i funct ional  l ightweight 
structures,  wind turbines,  for  example,  can 
generate the basis for  a CO2-free econo-
my.  Mobi l i ty ,  on the road,  water,  rai l  and in 
the air  achieves greater  ranges with lower 
greenhouse gas emissions through the use 
of  carbon f ibres and the result ing mass re-
duct ion.  Whi le the potent ial  of  carbon f ibres 
as a future technology has already been con-
f i rmed,  their  industr ial  production has so far 
been based pr imari ly  on petrochemical  base 
mater ials and energy- intensive processes, 
with high costs compared to metals.

Future-oriented change of perspective 

In  order to achieve the paradigm shift  to a 
product-specif ic  precursor and carbon f ibre 
production with modif ied polyacrylonitr i le 
(PAN) on the one hand and sustainable raw 
mater ials on the other hand in combinat ion 
with renewable energy,  the Cluster  of  Excel -
lence MERGE of the Chemnitz University  of 
Technology,  the Fraunhofer  Inst i tute for  Ma-
chine Tools and Forming Technology IWU, 
the Fraunhofer  Inst i tute for  Appl ied Polymer 
Research IAP and the BTU Cottbus/Senften-
berg cooperate within the scope of  the fea-
sibi l i ty  study InnoCarbEnergy.  Together with 
stakeholders from pol i t ics and industry ,  the 
potent ial  of  a ful ly  equipped research and 
pi lot  l ine is  being discussed,  ranging from 
the production of  precursor mater ials ,  sta-
bi l isat ion,  carbonisat ion and post-treatment 
of  carbon f ibres to text i le  processes on a 

semi- industr ial  scale.
As par t  of  the InnoCarbEnergy feasibi l i ty 
study,  in  addit ion to central  technical  and 
economic issues,  s i tes within the munici -
pal i ty  of  Boxberg/Oberlausitz are analysed, 
which are par t icular ly  wel l  suited for  the 
establ ishment ,  operat ion and maintenance 
of  a research faci l i ty  as wel l  as the sett le-
ment of  industr ial  par tners.  This process is 
accompanied on the business side by the 
Lausitz Energie Bergbau AG and Lausitz En-
ergie Kraftwerke AG (LEAG) and on the re-
search side by the Chemnitz University  of 
Technology and Brandenburg University  of 
Technology BTU Cottbus–Senftenberg.

Carbon LabFactory Lausitz

With the common vision of  a cl imate-fr iend-
ly  t ransformation of  the region from the 
coal  economy of the past  and present to 
a self -suppor t ing bio-economy,  sustaina-
ble technology paths for  the production of 
carbon f ibres are being discussed and the 
necessary infrastructure for  the operat ion 
of  the research and pi lot  plants is  being 
planned within the consor t ium. The aim is 
to posit ion the research site permanent-
ly  and independently  in  the research land-
scape as the “Carbon LabFactory Lausitz” . 
Due to the growing impor tance of  carbon f i -
bres and the steadi ly  increasing demand for 
l ightweight ,  energy-saving components,  the 
planned research operat ion wi l l  result  in  a 
fur ther  global  competit ive advantage for  the 
regional  industr ial  landscape.

Planning of the Carbon LabFactory Lausitz 
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Project Objectives

1
2

The high l ightweight potent ial  of  carbon 
f ibres makes them more suitable than any 
other mater ial  for  reducing global  green-
house gas emissions in a wide range of  ap-
pl icat ions.  For a more profound integrat ion 
of  carbon f ibres into industr ial  value chains, 
the exist ing carbon f ibre production must 
be adapted to the specif ic  product proper-
t ies and integrated into energy concepts 
based on renewable resources.  In addit ion, 
new precursors have to be developed that 
rely  on renewable raw mater ials instead of 
conventional  petrochemical  base mater ials. 
The feasibi l i ty  study aims to ident ify  par-
t icular ly  suitable technology paths for  this 
development and to discuss the necessary 
infrastructure.  Thereby,  the object ive of  re-
ducing manufactur ing costs is  closely con-
nected to product-  and mater ial -specif ic  ad-
aptat ions.

The structural  change in Lusatia requires 
sustainable value chains interwoven with the 
European economic area to compensate the 
loss of  wel l -paid jobs.  The InnoCarbEnergy 
feasibi l i ty  study aims to develop a long-term 
perspective for  the region in the f ie lds of 
carbon f ibre research,  production and their 
appl icat ion in l ightweight structures.  The 
concept of  research and pi lot  l ines l inked 
to exist ing and newly developed innovation 
clusters consist ing of  local  and internat ion-
al  companies and research inst i tut ions is 
unique throughout Europe.  Given the Sax-
ony-Brandenburg cross-border l inkage of 
competencies from leading scient if ic  inst i -
tut ions,  this perspective has the best  possi -
ble star t ing condit ions.

Identify technology pathways

Provide prospects
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The vision behind the InnoCarbEnergy feasi -
bi l i ty  study is  to establ ish a self -suppor t ing 
carbon f ibre research at  Boxberg,  embed-
ded in the regional ,  nat ional  and interna-
t ional  scient if ic  and economic landscape. 
The European l ighthouse character  of  the 
research locat ion wi l l  create a unique space 
in the f ie ld of  l ightweight structural  engi -
neer ing,  which wi l l  serve as an innovation 
dr iver  for  regional  companies and a centre 
of  attract ion for  star t -ups and internat ional 
companies.  In order to address the needs 
and expectat ions of  regional ,  nat ional  and 
internat ional  stakeholders from the outset , 
the InnoCarbEnergy feasibi l i ty  study aims 
to establ ish an information network that 
promotes the open exchange of  ideas and 
includes them in the implementat ion of  the 
feasibi l i ty  study.

The establ ishment of  the Carbon LabFactory 
Lausitz with upstream processes,  research 
and pi lot  l ines for  precursor and carbon f i -
bre production and downstream text i le  pro-
cesses has specif ic  requirements on the 
locat ion and infrastructure.  I t  is  the aim of 
the InnoCarbEnergy feasibi l i ty  study to dis-
cuss these necessary condit ions and define 
the opt imal  locat ion for  the future research 
faci l i ty  in  cooperat ion with the municipal i ty 
Boxberg/O.L.  and LEAG. In order to achieve 
the research goals ,  a  recommendation for 
the organisat ional  structure and i ts per-
sonnel  is  developed within the study.  Final -
ly ,  based on the f indings of  the feasibi l i ty 
study,  the aim is to ident ify  the necessary 
f inancial  requirements for  the subsequent 
development and consol idat ion phase.

Interconnecting science and 
business

Verify boundary conditions
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Background
The response to the anthropogenic cl imate 
change is  of  crucial  impor tance for  the pres-
ervat ion of  prosperi ty  and qual i ty  of  l i fe. 
Based on this motivat ion,  the German feder-
al  government has decided to reduce green-
house gas emissions by at  least  95 percent 
unt i l  2050 compared to 1990.  One of  the key 
factors for  achieving this ambit ious goal  is 
the conversion of  electr ic i ty  and heat genera-
t ion from fossi l  fuels to renewable energies. 
With this in mind and fol lowing the sugges-
t ion of  the Commission “Growth,  Structural 
Change and Employment” ,  the generat ion of 
electr ic i ty  from hard coal  and l ignite in Ger-
many wi l l  be phased out by 2038.

The macrosocial  task

In  the concerned regions,  coal  mining and 
i ts conversion into electr ic i ty  has remained 
a central  pi l lar  of  the economic structure 
to this day and provided a rel iable source 
of  income for  thousands of  households for 
decades.  Especial ly  in  the Lusatia region, 
the upcoming coal  phase-out is  for  many 
people already the second structural  change 
(German:  Strukturwandel)  s ince the reunif i -
cat ion process in the 1990s.  As a result  of 
the col lapse of  the German Democrat ic Re-
publ ic and i ts economy,  more than 90 per 
cent of  the coal  workforce was laid off ,  nu-
merous power plants and opencast mines 
were closed,  and real i t ies bel ieved to be 
safe were cal led into quest ion.  The repeat-
ed,  indispensable transformation process 
to a largely greenhouse gas-neutral  econo-
my and society by the middle of  the century 
therefore should not be a one-sided burden 
on coal  power producing regions and munic-
ipal i t ies.  This results in the overal l  social 

task of  “structural  change” for  new,  sustain-
able value chains with prof i table and sus-
tainable jobs.

New visions for  Lusatia

The “ Invest i t ionsgesetz Kohleregionen” 
(Engl ish:  Coal  Regions Investment Act)  wi l l 
make structural  aid of  over  17 bi l l ion eu-
ros avai lable in Lusatia over the next  two 
decades.  This f inancial  basis for  structural 
change must be invested in v is ionary ide-
as and real ised by courageous inst i tut ions, 
companies and people. 
The Carbon LabFactory Lausitz as a fol -
low-up project  to the InnoCarbEnergy feasi -
bi l i ty  study represents such a trend-sett ing 
oppor tunity  and offers a long-term perspec-
t ive for  the Lusatia region.  The idea of  a re-
search campus for  precursors,  carbon f ibres 
and text i le  processes al l  the way to the com-
ponent ,  which can similar ly  only be found in 
the USA and Austral ia ,  has the potent ial  to 
expand the state of  science and technology 
in carbon f ibre research and production far 
beyond the region’s borders.
The scient if ic  focus of  the Carbon LabFactory 
Lausitz on product-specif ic  adaptat ions of 
current ,  petrochemical -based carbon f ibres 
and on the development of  new processes 
using renewable raw mater ials can make 
a valuable contr ibut ion to l ightweight con-
struct ion and cl imate protect ion today and 
in the future.  The integrat ion of  carbon f ibre 
processing companies in the region al lows 
the direct  economic ut i l isat ion of  scient if ic 
f indings and products on the one hand and 
creates a perspective beyond the coal  min-
ing through numerous new jobs on the other.

Structural change in Lusatia
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E L
“The cooperat ion of  the university  and re-
search inst i tutes with the company LEAG 
is exemplary of  how sustainable structural 
change can succeed.”

Thomas Schmidt 
Minister  for  Regional  Development ,
Free State of  Saxony
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Design of the Study

A B C
Location Technology Uti l isation

The necessary condit ions 
of  a research site for  the 
production of  product-spe-
cif ic  and sustainable carbon 
f ibres,  including upstream 
and downstream process-
es,  are to be analysed and 
examined in more detai l . 
These requirements are 
compared with the condi-
t ions of  the future site and 
necessary investment needs 
are ident if ied.  The target 
region for  the pi lot  scale is 
the municipal i ty  of  Boxberg/
Oberlausitz ,  which is  affect-
ed by structural  change.

For the scient if ic  or i -
entat ion of  the Carbon 
LabFactory Lausitz ,  the 
technology paths to be 
fol lowed are def ined,  taking 
into account exist ing bound-
ary condit ions and the pro-
ject  goals.  The analysis is 
carr ied out with the aim of 
i ts  central  implementat ion 
in Boxberg/O.L.  An impor-
tant  boundary condit ion is 
carbon f ibre research and 
development under semi- in-
dustr ial  c i rcumstances.

The future results of  the 
intensive research at  the 
Carbon LabFactory Lausitz 
al low a direct  (e.g.  product 
development and l icensing) 
and indirect  (e.g.  agglom-
erat ion effects at  Box-
berg/O.L.)  t ransfer  into eco-
nomic appl icat ions.  For this 
purpose,  in  work package 
C,  necessary scient if ic  and 
economic exploitat ion strat -
egies wi l l  be developed. 

InnoCarbEnergy feasibility study
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D E
Par tners Financial  needs

The Carbon LabFactory 
Lausitz is  intended to be 
permanently  and inde-
pendently  establ ished in the 
nat ional  and internat ional 
research landscape.  The 
quest ions addressed in the 
research operat ion wi l l  de-
cisively  inf luence technol-
ogy paths from the basics 
to appl icat ion.  In order to 
continuously work on key 
chal lenges,  an internat ional 
par tner  network is  estab-
l ished during the feasibi l i ty 
study.

Based on the results of  the 
work packages A to D,  the 
expected investment and 
consumption requirements 
of  the Carbon LabFactory 
Lausitz are determined.  The 
analysis different iates in 
the forecast of  the use and 
or igin of  funds as wel l  as 
the expected income and 
expenses during the devel -
opment and consol idat ion 
phase.  The object ive is  to 
establ ish a research inst i tu-
t ion that  f i ts  into the fund-
ing scene.
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Location
Municipality Boxberg/Oberlausitz
The municipal i ty  Boxberg/Oberlausitz has 
about 4 ,400 inhabitants and is  located in 
the nor th-west of  the distr ict  Görl i tz  in  the 
Free State of  Saxony.  With an area of  217 
km²,  i t  is  the largest  municipal i ty  in  the dis-
tr ict  and the largest  distr ict  municipal i ty  in 
the Free State of  Saxony. 
The bi l ingual  municipal i ty  in  the middle of 
the Lusatian Heath is  surrounded by open-
cast  mines in the nor th and east ,  Lake Bär-
walde in the south and the Upper Lusatian 
Heath and Pond Landscape Biosphere Re-
serve in the west.  The contrast  between 
coal  mining and a unique landscape of 
heathland,  f loodplains and ponds st i l l  char-
acter ises the landscape of  the region today. 
With LEAG’s power plant  s i te and the asso-
ciated potent ial  for  regenerat ive energies, 
energy storage solut ions and pioneering en-
ergy management systems,  the locat ion has 
perfect  prerequisites for  establ ishing ener-
gy- intensive processes.

History

The municipal i ty  Boxberg (Sorbian name 
Hamor) was f i rst  mentioned in 1366 in con-
nect ion with a hammer mil l .  Boxberg was a 
remote heathland vi l lage,  where unt i l  1884 
bog i ron ore was processed into i ron.  With 
the construct ion of  the power plant  in 1965 
on a coal -free area in the middle of  large 
coal  deposits and the associated workers’ 
housing,  Boxberg grew into an industr ial 
community.  The municipal i ty  Boxberg/O.L. , 
s ince 1998 with the addit ion O.L.  for  Ober-

lausitz (Upper Lusatia) ,  became known far 
beyond the state borders.  Today,  the munici -
pal i ty  Boxberg/O.L.  offers more than just  the 
name for  an energy locat ion.  Boxberg/O.L. 
enjoys publ ic attent ion as a young,  dynamic 
and aspir ing municipal i ty . 

Economy

Already in 1968,  the foundation stone was 
laid in Boxberg for  Germany’s largest  l ig-
nite-f i red power plant ,  unt i l  wel l  into the 
1990s.  The power plant  star ted with 3 ,520 
megawatts and is  operated by Lausitzer  En-
ergie Kraftwerke AG since 2016.  The LEAG 
energy site Nochten/Reichwalde/Boxberg 
with the opencast mines Nochten/Reichwal-
de and the power plant  in Boxberg continues 
to be an impor tant  par t  of  the common fu-
ture strategy despite the decision to phase 
out coal .
After  1990,  as a result  of  the structural 
changes and spin-offs at  the Boxberg pow-
er  plant ,  many companies have been new-
ly  formed and sett led near the power plant. 
The site has a total  area of  326.5 ha and is 
div ided into the industr ial  zones west with 
an area of  about 18 ha and south with an 
area of  about 15 ha.  The remaining area is 
covered by the power plant.  The number of 
companies and businesses located at  the 
Boxberg industr ial  s i te (as of  December 
2015) has reached 403 registered business-
es -  div ided into trade 82,  crafts 80,  service 
providers and others 231,  and industry 25.

For more information,  please visi t 
www.boxberg-ol .de
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Project Partner
Chemnitz University of Technology, Cluster of Excellence MERGE

Based on Germany’s f i rst  and only Federal 
Cluster  of  Excel lence in the f ie ld of  l ight-
weight construct ion research and the largest 
professorship in Germany concerning l ight-
weight construct ion (Depar tment of  Light-
weight Structures and Polymer Technology) , 
fundamental  research quest ions relat ing to 
the key technology l ightweight construc-
t ion are answered at  Chemnitz University 
of  Technology.  The central  focus is  on the 
technology fusion for  mult i funct ional  l ight-
weight structures.  By combining the areas 
of  plast ic ,  metal ,  text i le  and smar t  systems, 

innovative products and production pro-
cesses are developed.  The aim is to achieve 
improved resource and energy eff ic iency 
throughout the ent i re l i fe  cycle.  In this way, 
the numerous researchers and technicians 
at  Chemnitz University  of  Technology and,  in 
par t icular,  the Cluster  of  Excel lence MERGE 
and the Inst i tute of  Lightweight Structures 
make a signif icant contr ibut ion to environ-
mental  protect ion whi le strengthening the 
cross-border research cooperat ion through 
internat ional ,  nat ional  and regional  col lab-
orat ions.
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Fraunhofer Institute for Machine Tools and Forming Technology IWU

Fraunhofer Institute for Applied Polymer Research IAP

The Fraunhofer  Inst i tute for  Machine Tools 
and Forming Technology IWU is an inno-
vat ion dr iver  for  new advances in the f ie ld 
of  production technology research and de-
velopment.  With around 670 highly qual i -
f ied employees at  the locat ions Chemnitz , 
Dresden,  Leipzig ,  Wolfsburg and Zittau,  IWU 
opens up potent ial  for  competit ive produc-
t ion in automotive,  mechanical  engineering, 
aerospace,  medical  technology,  e lectr ical 

engineering as wel l  as precision engineer-
ing and microtechnology.  The focus is  on 
components,  methods,  processes and com-
plex machine systems -  the ent i re factory. 
The goal  of  IWU,  the leading inst i tute for 
resource-eff ic ient  production,  are technolo-
gies based on renewable energies with new-
ly  conceived information and visual isat ion 
technologies for  the people as guarantors 
of  success in the factory of  tomorrow.

The Fraunhofer  Inst i tute for  Appl ied Polymer 
Research IAP makes mater ials f i t  for  the fu-
ture.  Creat ive solut ions are the key to mas-
ter ing the chal lenges of  the present and the 
future -  whether cl imate change,  pandemics, 
energy transit ion,  structural  change or  new 
mobi l i ty  concepts.  At  the Fraunhofer  IAP, 
scient ists are tackl ing this task with innova-

t ive mater ials ,  processes and technologies. 
They address the ent i re value chain -  f rom 
the idea to the customised prototype.  The 
topics include bioeconomy and sustainabi l -
i ty ,  energy transit ion and mobi l i ty ,  health 
and qual i ty  of  l i fe  as wel l  as industry and 
technology. 
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Univ.-Prof.  Dr.- Ing.  habi l .  Lothar Krol l
Director  of  the Inst i tute for  Lightweight 
Structures and CEO of the Cluster  of  Ex-
cel lence MERGE at  Chemnitz University  of 
Technology
Lothar.Krol l@mb.tu-chemnitz.de
+49 371 531 35706

Prof.  Dr.  Lothar Krol l  is  CEO of the Cluster 
of  Excel lence MERGE,  director  of  the Inst i -
tute for  Lightweight Structures at  Chemnitz 
University  of  Technology and the aff i l iated 
inst i tute Cetex.  With his scient if ic  work and 
his membership in numerous research asso-
ciat ions,  he is  strongly committed to the re-
search and fur ther  development of  f ibre-re-
inforced plast ics and hybrid structures. 
Through the combinat ion of  high-perfor-
mance mater ials and resource-saving manu-
factur ing and processing methods,  eff ic ient 
and high-performance l ightweight products 
of  the future are created.  In 2020,  Prof.  Dr. 
Lothar Krol l  received the Order of  Merit  of 
the Free State of  Saxony for  his special  sci -
ent if ic  achievements and his commitment to 
strengthening the Pol ish-German relat ions.

Dr.  rer.nat.  Isabel le Roth-Panke
Head of the Endowed Professorship 
High-Performance Fibers and Processing 
and Administrat ive Director  of  the Cluster  of 
Excel lence MERGE at  Chemnitz University  of 
Technology

Isabel le.Roth-Panke@mb.tu-chemnitz.de
+49 371 531-35632

Dr.  Isabel le Roth-Panke is  the Administra-
t ive Director  of  the Cluster  of  Excel lence 
MERGE,  head of  the Endowed Professorship 
High-Performance Fibers and Processing 
and head of  the research area Polymer-  and 
Interface Chemistry at  the Depar tment of 
Lightweight Structures and Polymer Tech-
nology at  Chemnitz University  of  Technolo-
gy.  With her  scient if ic  work,  she is  increas-
ingly committed to research and teaching in 
the f ie lds of  interface design for  f ibre-plas-
t ic  composites and carbon f ibres based on 
alternat ive f ibre precursors

Project Coordination
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