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Section A 
This section should describe the dissemination measures, including any scientific 
publications relating to foreground. Its content will be made available in the public domain 
thus demonstrating the added-value and positive impact of the project on the European 
Union. 
 
All MESO partners have benefited considerably from the MESO project. Below we give 
some specific examples of how each partner has benefited, followed by a list of all the 
scientific publications.   
 
UOXF (1): All research in Oxford is not focused on perovskite optoelectronics. Primarily 

photovoltaics but also on light emitting applications. In total, since MESO UOXF has raised 

~12 million EUR in grant funding, which includes a 3.5M Euro cluster deposition facility for 

advanced thin film perovskite device fabrication. The perovskite area of research and 

general growth of the filed has significantly assisted in H. J. Snaith establishing himself as a 

leader in this area. On the back of citations for their articles on perovskite solar cells, Snaith 

was deemed to be #2 “most influential scientific mind” in all sciences for publishing the 2nd 

most number of highly cited papers over the last 2 years.  The MESO project and consortium 

has been central to this progress. UOXF have licenced the “buffer layer patent” to OxfordPV 

Ltd, and this patent is now entering the PCT phase.  

EPFL (2): Md K Nazeeruddin and M. Graetzel have benefited enormously from the 

perovskite technology and the MESO project. Specifically Md K Nazeeruddin has been 

made a full professor and set up his own independent research facility at Sion in 

Switzerland, as an EPFL, Vallais campus.  Both Nazeeruddin and Gratzel were in the top 19 

Authors in the world, for publishing the highest number of highly cited articles over the last 2 

years. In addition to a number of further grants, EPFL have formed a consortium which is 

applying for a 100 million USD grant. MKN envisages the Indian Market for perovskite solar 

cells and will attempt to raise funding to establish an Indian manufacturing company based 

on the low cost printable “triple layer” perovskite solar cell.  

CNR (5): Filippo De Angelis: Acquired Italian national funds and personally has become an 

editor of ACS energy letters due to the perovskite work and the MESO project. 

IIT (3): Alex Barker/Annamaria Petrozza have been granted 3 new projects, all on light-

emitting perovskite applications. AP has established herself as one of the leading authorities 

on fundamental aspects of perovskite optoelectronics.  

HZB (7): Before the start of MESO, HZB had no background in perovskite (or dye 

sensitized/organic) solar cells. Therefore, in the set-up phase of the project, it was planned 

that HZB’s main contribution should be to provide know how on high efficiency silicon solar 

cells to the fabrication of perovskite/silicon tandem cells, i.e. to provide the silicon cells and 

work on device integration with the perovskite top cell, to be manufactured by project 

partners EPFL and UOXF.  

However, HZB’s involvement in the MESO project, the know-how gained in the field of 

perovskite-based PV over the course of the project and the fruitful collaboration with MESO 

partners has led to developments that go far beyond this initial, limited scope. MESO has 

stimulated and/or influenced funding for multitude of new perovskite cell related projects: 

- MESO has stimulated strong activities in materials characterization of perovskites in 

HZB’s new Energy Materials In-Situ Lab (EMIL), which provides a close integration of 

deposition tools with synchrotron-based X-ray analytics (https://www.helmholtz-

https://www.helmholtz-berlin.de/projects/emil/index_en.html


berlin.de/projects/emil/index_en.html ). First results from a collaboration between H. 

Snaith’s group/U Oxford  and M. Bär/HZB have been published recently, e.g. [Starr, 

D. E., Sadoughi, G., Handick, E., Wilks, R. G., Alsmeier, J. H., Köhler, L., ... & Bär, 

M. (2015). Direct observation of an inhomogeneous chlorine distribution in CH 3 NH 

3 PbI 3− x Cl x layers: surface depletion and interface enrichment. Energy & 

Environmental Science, 8(5), 1609-1615.] 

- Triggered by MESO, an activity on perovskite materials and solar cells development 

was integrated into the German national project HI ERN (Helmholtz-Institute 

Erlangen-Nürnberg for Renewable Energy), a collaboration between 

Forschungszentrum Jülich, Friedrich-Alexander-Universität Erlangen-Nürnberg (FAU) 

and Helmholtz-Zentrum Berlin (HZB). (http://www.hi-ern.de ) 

- MESO had a strong influence on the project planning, evaluation and acquisition of 

funding for the Helmholtz Innovation Lab HySPRINT (Hybrid Silicon Perovskite 

Research, Integration & Novel Technologies) (https://www.helmholtz-

berlin.de/quellen/corelabs/hysprint_en.html ), which has the objective to develop new 

material combinations and processes for energy applications. 

- The set-up, positive evaluation and funding of the German national Project Persist 

(2015-2018) with project partners HZB, Fraunhofer ISE, and industrial partners 

Merck and Heraeus, funded by the German ministry of economy (BMWi), was 

strongly influenced by the results of HZB’s collaboration with MESO partners. 

 

Furthermore, 

- At HZB, two Helmholtz Young Investigator Groups on perovskite/silicon tandem cells 

(led by Steve Albrecht) and on perovskite printing/upscaling (led by Eva Unger) could 

be acquired. Especially for the acquisition of the former group, it was essential to 

demonstrate that key know-how had been developed in fruitful collaborations with 

MESO partners EPFL and UOXF, as shown by joint publications [e.g. Albrecht, S.; 

Saliba, M.; Baena, J. P. C.; Lang, F.; Kegelmann, L.; Mews, M.; Steier, L.; Abate, A.; 

Rappich, J.; Korte, L., Monolithic perovskite/silicon-heterojunction tandem solar cells 

processed at low temperature. Energy & Environmental Science, 2016, 9, 81.]. 

- The graduate school HyPerCells on perovskite solar cells with ~10 enrolled graduate 

students was set up as a joint activity between HZB and University of Potsdam 

(http://www.uni-potsdam.de/perovskites/index.html ). 

 

We estimate the perovskite- and/or silicon/perovskite-tandem-related 3rd party funding 

acquired for HZB in these activities to ~ 3.8 million €. It is safe to say that MESO was the 

nucleus and provided a strong initial momentum to the setup and acquisition of these 

projects. 

KTU (4): The main project benefits for KTU were the new know-how gained in the fields of 

photovoltaics and materials design from cooperation with the leaders in these fields. The 

project activities also enlarged and strengthened our network of research and industrial 

partners. Foreground of the project has greatly benefited KTU research group in identifying 

the most promising groups of organic molecules for the perovskite solar cells and 

understanding the causes why certain groups of molecules function better than the others. 

Foreground obtained during the project allowed us to identify the most promising directions 

of research and groups of materials for the perovskite solar cells and better understand the 

reasons why certain groups of molecules function better than the others. We plan to 

https://www.helmholtz-berlin.de/projects/emil/index_en.html
http://www.hi-ern.de/
https://www.helmholtz-berlin.de/quellen/corelabs/hysprint_en.html
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http://www.uni-potsdam.de/perovskites/index.html


consolidate our efforts and concentrate on investigating in the identified directions so that 

more efficient and cost-effective solutions for the perovskite solar cells could be identified 

and developed.  

Two new national projects employing 3 researchers have been started as a direct result of 

the MESO project: 

• Grant of the Research Council of Lithuania (No. MIP-105/2015) “Synthesis of 

Compounds with Trȍger Base Moiety in the Center of the Molecules for the Efficient 

Solar Cells”.  Budget: 100 000 Eur. 

• Grant of the Research Council of Lithuania (No. LAT07/16) “Metal organic perovskite 

photodetectors”. Budget: 300 000 Eur. 

Trials of the new HTMs patented within MESO are now underway at Oxford PV Ltd, with a 

view to licence the technology if the materials prove to outperform the existing commercial 

HTMs in OXPVs devices.  

OXPV (6): Oxford PV is the MESO projects commercial partner and hence can make the 
most commercial benefit from the MESO foreground. The outputs from the MESO project 
have helped considerably on OXPVs route to market with the perovskite PV technology.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  List of Publications 

 
 
 



 



 

 



 

 
 

 
 
 
 



Section B 
This section should specify the exploitable foreground and provide the plans for exploitation. 
All these data can be public or confidential; the report must clearly mark non-publishable 
(confidential) parts that will be treated as such by the Commission. Information under 
Section B that is not marked as confidential will be made available in the public domain thus 
demonstrating the added-value and positive impact of the project on the European Union. 
 
Intellectual Property 
All inventive steps which have commercial potential have been patent protected and 
exploited through the technology transfer offices at the respective institutions and 
commercial partners. To ensure exploitation of the advances, the MESO project is based on 
the appropriate participation of the research and industrial partner. In particular, Oxford 
Photovoltaics Ltd, is in an appropriate positions in the PV value chain to work effectively 
with the broader materials supply chain, and Manufacturing industry. This guarantees 
efficient, effective technology transfer and direct exploitation of the new knowledge from 
Europe. 
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[THE REPORT BELOW IS CONFIDENTIAL] This report below summarises the OxPV plans 
for commercial exploitation and dissemination of foreground arising from the MESO project 
technical development, including target product, timeline, business model and route to 
market. 

The target product for Oxford PV at the outset of the MESO project was solar power glazing 

for building-integrated PV application. Oxford PV is now focused on introducing a 2-terminal, 

monolithically-integrated perovskite-on-silicon tandem technology into the volume production 

market. This approach takes advantage of the existing manufacturing infrastructure of the 

silicon PV industry and a focus on high absolute efficiency to make the most of the fixed cost 

component of PV installations (Figure 1,Figure 2).   

 

Figure 1:  Cell efficiency improvements from perovskite-on-Si tandem technology offers greater potential for reduction in 

cost per installed Watt. 

 



 

Figure 2:Verification of predicted cost-added for the 2T perovskite-on-silicon tandem product modelled on a 100MW PV fab 

using industry standard ‘Factory Commander’ model of Wright, Williams and Kelly. 

 

The market opportunities for the perovskite-on-Si tandem product are: 

 Increasing the efficiency of crystalline silicon PV cells, which account for circa 90% 
of the market.  

 This is a $25bn market (at cell level) growing at a rate of 20%+ per year.   

 Long-term the deployment of a perovskite-only thin film PV solution will open further 
future business opportunities for Oxford PV. 

 
Business Model  

The company has a lean business model which, instead of building capital-intensive 

manufacturing facilities, will offer the tandem technology to companies with existing 

manufacturing facilities via a licencing model. This allows Oxford PV to have a highly 

scalable, capital-efficient business model based on: 

The technology will be scaled up to 156x156mm commercial wafer size at OXPVs new 

demonstration line facility in Germany (please see recent press release: 

http://www.oxfordpv.com/News/20161114-Oxford-PV-acquires-thin-film-development-line-for-

perovskite-scale-up) , thoroughly tested, validated and qualified by industrial partners.   

 Oxford PV aims to provide license-based solution to PV cell manufacturers. The 
solution package for customers will include the technology license and process 
know-how.  

The capital-light business model allows for quick ramp-up:  

 Oxford PV needs to invest only in technology / product development and sales. 

 Customers of Oxford PV can upgrade their existing production lines with limited 
additional capital expenditures. 

 Oxford PV can quickly scale its technology deployment once it is proven in 
commercial scale production. 

 
 

http://www.oxfordpv.com/News/20161114-Oxford-PV-acquires-thin-film-development-line-for-perovskite-scale-up
http://www.oxfordpv.com/News/20161114-Oxford-PV-acquires-thin-film-development-line-for-perovskite-scale-up


Timeline and Route to Market 

 

New Product-Demonstration Line 

In order to provide a technology evaluation platform to partners and licenses, Oxford PV will 

be commissioning a demonstration line in Germany. This line will include manufacturing-

compatible process tools that can produce the Oxford PV perovskite top cell on full size (156 

x 156 mm) silicon bottom cells. With the opportunity to assemble cells into mini-modules and 

modules, customers will have the necessary tools to fully validate and qualify our 

technology. The demonstration facility will be equipped with a full-size test and reliability 

suite which can complement customer and industry qualification needs.  

 

Timeline  

Scaling to full-size wafers along with completing the necessary reliability tests is expected to 

take between 9 and 12 months. A further 6 months would be required to qualify customer 

product. Extrapolating forward, early conforming prototypes may be available some time in 

2018. 

 

Partnership with Si manufacturer 

Oxford PV intends to finalise development with one or more key manufacturing partners to 

ensure compatibility with customer PV production lines and ensure seamless technology 

transfer. 

 

 
 

 


