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Introduction

ZG Imperial College London

Environmental Science, interdisciplinary specialisation on limnology, soil science and GIS

Research interest - impact of integrated land use on SOC and water quality

2011- Deputy Director, Climate KIC UK
2008-2011 Government, HoD Green Economy, Ministry for Development
2008- UN FAO consultant 
2004-2007 USA, Ames IA, hyper-eutrophic lakes
1998-2001 Egypt, Ras Mohamed National Park, nature conservation
1994-1998 Energy sector
1991-1993 Price Waterhouse

z.gemesi@imperial.ac.uk
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Outline

Regional Climatic Challenges
Innovation 

The Model to Deliver: Climate-KIC 
Solutions that Address 
Development and Dissemination (Cohesion funds)

Collaboration Opportunities

Climate-KIC UK CLC
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Regional Impacts of 
Climate Change
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IPCC 5th Assessment Report

The Fifth Assessment Report (AR5) is now underway. It will consist of three Working Group (WG) Reports and a Synthesis Report, 
to be completed in 2013/2014:

WG I: The Physical Science Basis - September 2013
WG II: Impacts, Adaptation and Vulnerability - mid March 2014
WG III: Mitigation of Climate Change - early April 2014
AR5 Synthesis Report (SYR) - October 2014 

AR5 to provide an update of knowledge on the scientific, technical and socio-economic aspects of climate change. More than 800 
authors, selected from around 3000 nominations involved in writing the reports
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IPCC AR 5 WGI Highlights

Global Surface Temperature

• Global mean surface temperature increased by 0.89°C between 1901-2012. Last three decades warmer than all previous decades.                                
Decade of the 2000s was warmest

• Recent slowdown in warming trend for 1998 - 2012 relative to 1951 - 2012 attributable to cooling from internal climate variability and 
reduced external forcing of the climate system. 

• In the absence of volcanic activity or long-term changes in solar energy fluxes, global mean surface temperature for the period 2016 -
2035 is likely to be in the range of 0.3°C to 0.7°C higher than for 1986 - 2005

• Global mean surface temperatures are projected to continue to rise further over the 21st Century. Very strong mitigation action needed 
to limit global mean surface temperature rise of 2°C above pre-Industrial levels

• However, if current emission trends continue, an increase of more than 4°C is as likely as not

Source: Grantham Institute, Imperial College
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IPCC AR 5 WGI Highlights

Changing Water Cycle

• Water vapour is a main component of the natural greenhouse effect, keeps surface  ~33°C warmer than it would be otherwise
• Tropospheric warming increases water vapour in lowest part of atmosphere, amplifies the greenhouse gas warming effect – positive feedback loop 
• Global precipitation is expected to increase by between 1-3 %  per degree C warming
• Global shift to more intense individual storms and fewer weak storms as temperatures increase. Extreme precipitation events over land will very likely 

be more intense and more frequent
• Regional to global-scale decreases in soil moisture and increased risk of drought in presently dry regions are expected by the end of the century on 

current emissions trends
• The availability of water is critical for agriculture and is one of the greatest pressures on freshwater resources
• Extremes in precipitation can be hugely damaging - soil erosion, runoff, eutrophication to desertification

Source: Grantham Institute, Imperial College
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Water security in Central Asia

Current issues

Uneven distribution of water resources 

Headwaters of major rivers in Tajikistan and Kyrgyzstan, with reduced 
flow downstream limiting irrigation dependent food production

Warming poses further threat to sources as glaciers are lost

Risk multiplier (US DoD, Eurasian Development Bank)
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Tien San glaciers

“Glacier shrinkage most pronounced in peripheral, lower-elevation ranges 
near the densely populated forelands, where summers are dry and where 
snow and glacial meltwater is essential for water availability. 

Shifts of seasonal runoff maxima have already been observed in some 
rivers, and it is suggested that summer runoff will further decrease in these 
rivers if precipitation and discharge from thawing permafrost bodies do not 
compensate sufficiently for water shortfalls.”

Source: Sang et al 2012, Climate change impacts on glaciers and runoff in Tien Shan, 
Nature Climate Change

Net mass balances for selected glaciers in Central Asia



Climate-KIC 10

Summary of Challenges

• Mean surface temperature between 2016 - 2035 likely to be 0.3°C to 0.7°C higher than for 1986 - 2005
• Reduced soil moisture and increased risk of drought in dry regions 
• Frequency and intensity of extreme precipitation events over land will increase – resulting in floods, driving soil erosion, land 

degradation, desertification, water pollution



Climate-KIC 11

Solutions The Model                  Development and Dissemination

Innovation –
Addressing the Challenge
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Global carbon budget

Pg: a unit of mass equal to 1,000,000,000,000,000 grams

http://www.whrc.org/carbon/images/GlobalCarbonCycleLG.gif
http://www.whrc.org/carbon/images/GlobalCarbonCycleLG.gif
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From programme to innovation

Example – The 40 M ha Project 
Zero Carbon Production Systems Programme

• Targeting 0.3 G tonnes of Carbon per year
• Leadership from the UK CLC and RIC Central Hungary
• Partnership across 3 corporations, 5 academic institutions and 2 regional 
innovation centres 
• Integrated across disciplines: from plant biology to systems engineering and 
from climate modelling to economics and policy development
• Community of young researchers and innovators, experienced scientists and 
policy makers and entrepreneurs and implementers
• Open innovation via free movement of IP within the KIC
• Designing the entrepreneurial space through the synergies between research 
and innovation activities
• Catalysing implementation through piloting: crop and integrated biorefinery 
trials and demonstrations

13
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Innovation push - Naked Energy

Smart PVT technology

• Hybrid solar panel providing electricity and hot water
• Combined Photovoltaic and thermal energy system
• PV inside evacuated tube with water flowing though 

(Thermosyphon)
• PV provides electricity 
• Water keeps PV at optimal temperature and provides source of 

hot water

http://www.nakedenergy.co.uk/product/how-it-works/
http://www.nakedenergy.co.uk/product/how-it-works/
http://www.nakedenergy.co.uk/product/domestic-sector/
http://www.nakedenergy.co.uk/product/domestic-sector/
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Innovation pull - Sainsbury’s

Aiming to be the UK’s greenest grocer

• Strategy encompassing operations, products and customers
• Reduced carbon footprint of stores
• Carbon neutral products at low prices
• Want innovators to work with Sainsbury’s and their suppliers, 

e.g. farmers (sheltered innovation)
• Will also offer stores as a test bed
• Student masters and PhD projects
• Large cascade effect via suppliers
• Model for other businesses 
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Linking push with pull

Benefits of a linked innovation ecosystem

Opportunity to shape
Latest Technology
5 year payback
Strategic contribution
Climate impact

Pilot contract
1,000 store opportunity
R&D Expertise
Access to funding
Increased awareness

Interaction facilitation
Opportunity to create
Research work
PhD projects
Access to pilot opportunities

http://www.nakedenergy.co.uk/
http://www.nakedenergy.co.uk/


Climate-KIC 17

Solutions                      The Model                  Development and Dissemination

Innovation –
Addressing the Challenge
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EIT Climate-KIC

THE SINGLE LARGEST PPP FOR 
CLIMATE CHANGE INNOVATION

THE ENGINE FOR CLIMATE CHANGE INNOVATION FOR 
ADAPTATION AND MITIGATION

IN EUROPE
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A Model and a Metaphor:
Forging Links in the Value Chain

Strategic Partner A

Strategic Partner B

Downstream customers

Climate-KIC

Climate-KIC Spin-Off company
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Our Innovation Community and European ‘interconnectivity’
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Co-location Centre

Regional 
Innovation  and 
Implementation Community

• We form a network of +200 partners across Europe
• We come together at 5 (soon 6) Co-locations
• We reach out right across Europe via our Regional 
Innovation & Implementation Centres (RIC)
• We are run like a business – CEO, Executive Team, 
Governing Board, Assembly
• We identify and respond to the challenges of Climate 
Change
• Our activities cross boundaries: discipline, sector, 
geography

• Europe’s engine for innovation in climate change 
mitigation and adaptation
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Our  innovation domain  - a conscious extension of the knowledge triangle
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Partnership Strategy

Build national partnership for KIC ecosystem comprising

Partners who can provide innovation from
SMEs
Start ups
Universities

Partners with a demand for innovation and who wish to work closely with providers of innovation from
Large companies
Cities and regions

Partners who are seeking to support new ventures that are generated by our pipeline from
The venture funding community
The state
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Solutions                      The Model                  Development and Dissemination

Innovation –
Addressing the Challenge
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A fair system for all EU regions
(eligibility simulation)

3 categories
of regions

< 75 % of EU averageGDP/capita*

*index EU27=100

75-90 % > 90 %















Canarias

Guyane

Réunion

Guadeloupe/
Martinique

Madeira

Açores

Malta

Less developed regions 

Transition regions 

More developed regions 

Regional GDP figures: 2006-07-08
© EuroGeographics Association for the administrative boundaries 
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How will funding be allocated?
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Budget allocation 

(in %) 

Population covered

(in millions)

Less developed regions/MS Transition regions More developed regions

Cohesion Fund¹ 68.7

Less developed regions 162.6

Transition regions 38.9

More developed regions 53.1

European Territorial 

Cooperation

11.7

Outermost regions and 

sparsely populated areas

0.9

Total 336.0

¹ €10 billion from the Cohesion Fund will be 

allocated to the Connecting Europe Facility
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Collaboration Opportunities
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International collaboration

Programme goal: disseminate KIC model, programme and solutions globally

Budget: € 0.5 million in 2014
Feasibility studies
Business models
Project development

Contact: Laszlo Zentko
laszlo.zentko@negos.hu

28
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BioCoal

© 2012 Antaco, Confidential

Lop
Manure

Orange peels
Food leftovers

Landscape management material

Agricultural biowaste
Municipal biowaste

Slaughterhouse remains
Sewage sludge

Old timber

29

Biocoal 
pellets

Wood 
chips
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UTILIZATION OF

COMMUNAL

WASTEWATER FOR

HEATING AND COOLING

19th August 2013
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Innovation for Heat Recovery

Technological solution to harness and utilize energy in wastewater for space heating/cooling

Patented technology for recovering heat from wastewater

International Innovation Award winner:
2013 Aqualia Award for Innovation
at WEX Global – Water Energy Exchange
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Heat recovery system basics

Suitable for water heating systems up to 63 °C and for
practically any cooling system

Air-air, air-water heat pumps are less efficient

Uses electricity

Continued efficiency improvements

The efficiency of systems can be improved by adjusting them 
to the given location (thermal water, pool, waste heat, etc.)
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Possible next steps

Central Asian and Climate-KIC countries would benefit from:

Familiarizing themselves with ways of attracting additional financial resources (national and international)

Making use of lessons and practical information on land and water-usage, as well as ecological monitoring, that are advanced concepts in 
developed countries

Mitigation of vulnerability to drought can also be approached through advanced soil management practices and integrated land 
management, resilient cropping systems

In short, though the region faces multiple risks to food, water and energy security, there are practical steps for enhancing good 
governance that can help mitigate these risks.
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Zsolt Gemesi, Deputy Director Climate-KIC UK
Level 1, Faculty Building
Imperial College London
Exhibition Road
London SW7 2AZ
United Kingdom

z.gemesi@imperial.ac.uk
+44 20 7594 2680
www.climate-kic.org

mailto:z.gemesi@imperial.ac.uk
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New businesses

Trained people
& tested innovations
into existing business

Inputs to pipeline 
from Climate-KIC 
community:
• Technical know-

how
• Market insight
• Policy influence
• Socio-technical 

insight
• Idea creation
• Skills 
• Facilities
• Education

Competitive SME 
entry into incubation

Climate-KIC 
Open Innovation Pipeline

Skills & training 
innovation

Trained people into 
pipeline activity

Business 
acceleration 
support

Support for 
translation to 
market

Patents
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EIT – European Institute of Innovation 

and Technology

Aim and mission

The EIT aims to enhance Europe’s

ability to innovate, which translates into adapting quickly to the fast pace of development,

being one step ahead in providing solutions to rapidly emerging societal problems

and turning them into entrepreneurial opportunities in terms of products and services

The EIT is an independent EU body whose mission is to:

• increase European sustainable growth and competitiveness

• reinforce the innovation capacity of the EU and Member States

• create the entrepreneurs of tomorrow and prepare for the next innovative breakthroughs
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EIT 

The EIT creates an unprecedented level of

strategically structured collaboration between

excellent higher education, business and centres

with the aim of boosting the innovation

process:

• from lab to market;

• from idea to product; and

• from student to entrepreneur
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Our value proposition to partners

Partners access an integrated community with global outreach that 

intelligently links together a wide portfolio of key innovation actors. 

The offerings:

An open innovation community

• Reduced risk

• Early knowledge

• Entrepreneurship support

Privileged access to world leading expertise and talent

• Expert knowledge - One-stop entry to international world-class interdisciplinary expertise 

• Top talent – Visibility with international pool of young talent and ability to align student research work and 
professional experience with business and public needs.

• Employee development – Open innovation and entrepreneurial skills development and network building 
for employees at all levels.

Influence and reputation

• Policy influence – national and EU to reshape the market

• Research influence – provide direction for EU RD+I strategy

• Public recognition

38
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Safe, low cost, hydrogen storage
Polymer hydride nano-composites

Rapid hydrogen release at low temperatures
Pressed into pellets
The pellets are a fluid
They can be pumped into and out of the vehicle
No high pressures
Can use a irregularly shaped tank
Zero emission, recyclable material
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Climate Change and Security

Risk Multiplicator

Destabilizing effects of climate change add an additional layer of insecurity in the region.

Studies on the 2010 heat wave conclude: “attributable to a long-term climatic warming trend”

Significant impact on agricultural production in Russia, Kazakhstan and Ukraine

Eurasian Development Bank: Central Asia experienced significant increase in surface air 
temperature, with the plains experiencing the highest rates of average annual temperature 
increases

Climatic changes aggravating ‘compounded crisis risks’ 

Contemporaneous energy and food shortages more commonplace 

Melting ice in the mountains exacerbating the desertification process through extended drought. 
Cotton industry of Uzbekistan dependent on water resources of the Syr Darya River fed by the 
Tian Shan mountain glaciers


