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Executive Sum
m

ary 
This strategic research agenda is the product of an enthusiastic year-long collabora-

tion betw
een researchers based in centres of excellence, across m

any different disciplines 
and countries. O

ur prim
ary goal is to highlight the im

portance of m
ountains in providing 

insights and solutions to m
any of Europe’s pressing challenges. To this end, w

e call for 
the inclusion of specifi c call topics on m

ountain research w
ithin the 2018  – 20 W

ork Pro-
gram

m
es of H

orizon 2020.

„M
ountains for Europe’s Future” aim

s to raise aw
areness of the m

any contributions that 
m

ountains m
ake, and can m

ake, to life in the low
lands. It com

m
unicates the grow

ing pres-
sures on m

ountain regions and provides an overview
 of key challenges and opportunities. 

Europe’s m
ountains are not only am

ongst the regions w
here the effects of clim

ate change 
are m

ost evident, but are experiencing notable land use change and signifi cant losses of 
rural populations. Som

e of Europe’s less developed regions are in m
ountainous areas, yet 

m
ountains are am

ong the m
ost im

portant providers of natural resources. M
any m

ountain 
areas are at risk of becom

ing prim
arily touristic destinations for urban citizens, w

ith nega-
tive im

pacts on cultural and natural heritage. Such challenges require original solutions 
that w

ill bring benefi ts both in the m
ountains and m

ore w
idely across Europe.

Interdisciplinary research in m
ountains can contribute very positively to addressing 

H
orizon 2020 priorities, as w

ell as to w
ider EU

 policy goals. Such research can play an im
-

portant role in m
aking m

ountain regions m
ore com

petitive, innovative and able to contrib-
ute strongly to the European C

om
m

ission’s econom
ic grow

th and sustainability agenda. 
Equally, m

ountain areas are places to develop and deploy new
 technologies, and can be 

test-beds for innovative solutions to m
any of Europe’s m

ost pressing challenges – not only 
in the m

ountains, but also in other areas w
ith sparse populations and/or w

here access is a 
challenge. H

ow
ever, to date the H

orizon 2020 calls have not adequately covered interdisci-
plinary research in m

ountain areas. C
onsequently, this docum

ent m
akes a com

pelling case 
for w

hy this im
portant gap should be fi lled w

ithin the 2018 /19 calls. The proposed research 
w

ill also contribute tow
ards im

plem
enting the European C

om
m

ission’s A
ction Plan for the 

A
lpine R

egion, w
hich m

akes a specifi c com
m

itm
ent to achieving its goals through projects 

fi nanced under H
orizon 2020.

W
e believe that the evidence and recom

m
endations w

e present should en- courage the 
European C

om
m

ission to include specifi c call topics on m
ountain research w

ithin the 
2018  – 20 W

ork Program
m

es of H
orizon 2020, and inspire researchers as they prepare their 

proposals.

The three sections of this docu-
m

ent: 

 »
8 

reasons 
w

hy 
m

ountains 
are im

portant at the Euro-
pean scale;

 »
6 key recom

m
endations for 

activities on m
ountain topics 

w
ithin H

orizon 2020;

 »
6 sets of proposals for in-
terdisciplinary 

research 
in 

m
ountains to be included in 

future H
orizon 2020 calls, 

structured according to the 
program

m
e’s Societal C

hal-
lenges.
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W
hy are m

ountains im
portant ...   for everyone? 

For m
ost people, the m

ention of m
ountains conjures up im

ages of hiking and skiing, 
cow

s and cheese, fresh air and fresh snow. H
ow

ever, m
ountains are far m

ore than inspi-
rational backgrounds or a setting for bucolic farm

s and fam
ily hikes. M

ountains actively 
provide ecosystem

 services to w
hich even Europeans living in distant low

land regions are 
profoundly, if invisibly, bound. Every sixth European citizen lives in the m

ountains, and the 
quality of life of every European depends on the goods and services that m

ountains provide.

W
e need to shift our understanding of m

ountains. They can offer unique solutions and 
insights into m

any of the m
ost pressing challenges currently faced by Europe – for exam

ple, 
how

 to ensure sm
art transport, clean energy, or sustainable tourism

. M
ountain regions m

ust 
be view

ed as places w
here new

 technologies can be tested and deployed, and as test-beds 
for innovative solutions to societal issues. The inclusion of call topics on m

ountains in the 
2018  – 20 calls of H

orizon 2020 w
ould help to ensure that this new

 understanding of the 
potential of m

ountains is fully in line w
ith the m

ajor objectives of the Europe 2020 strategy 
for sm

art, sustainable and inclusive grow
th, and w

ith the EU
 Strategy for the A

lpine Region.

Today, Europe’s m
ountains face a range of challenges that dem

and increased research 
efforts and concerted policy solutions. From

 shrinking populations to retreating glaciers, 
the future of m

ountains and the low
land populations that depend on their services hinge 

on how
 policy m

akers in often distant cities address the challenges of m
anaging m

ountain 
resources and supporting m

ountain populations in a rapidly changing w
orld. A

s the fol-
low

ing eight points illustrate, answ
ering these challenges – and taking advantage of the 

resultant opportunities – is fundam
ental to Europe’s future.

 
1 - M

ountain ranges transcend political boundaries
M

ountain ranges cover 36 percent of Europe’s area and cross m
any national borders. The 

A
lps and the Carpathians, for exam

ple, are each shared by 7 countries, highlighting the need 
for research and policies that transcend boundaries. M

ountains are often portrayed as high out-
posts for lonely shepherds or adventurous hikers. The reality is that m

ountain re-gions heavily 
infl uence, and are heavily infl uenced by, low

land areas – both nearby and distant – and are part 
of global econom

ic system
s. H

ow
ever, the cause-effect relationships of these interdependen-

cies are not w
ell know

n. From
 tim

ber and m
inerals to tourists and hydroelectricity, m

ountains 
and low

land areas are linked by dynam
ic fl ow

s of goods and services that are im
portant to the 

w
ell-being and security of all parts of Europe. N

atural disasters originating in m
ountains have 

effects from
 local to regional scales, including dow

nstream
 areas, e.g. fl oods, w

hose detrim
en-

tal im
pacts can only be m

inim
ized by careful m

anagem
ent of m

ountain resources.

 
2 - M

ountains are part of Europe’s cultural heritage
Europe’s m

ountains and their cultural landscapes, w
hich have evolved through centu-

ries of interactions betw
een people and ecosystem

s, are part of our com
m

on heritage. They 
are crucial not only for the identity for every sixth European w

ho lives in the m
ountains, 

but also for over 150 m
illion people w

ho visit m
ountains for the recreational and cultural 

opportunities they offer. M
ountains contribute to the security and health of m

ountain and 
non-m

ountain populations. In an increasingly urbanized, high-paced w
orld, m

ountains 
represent crucial retreats w

here people can recreate, recharge and re-engage w
ith nature 

and w
ith them

selves. B
oth tourists and people living outside m

ountain areas enjoy high-
quality m

ountain products – such as cheese, m
ineral w

ater and w
ine – that are em

blem
atic 

of local cultures and can contribute signifi cantly to m
ountain econom

ies.

 
3 - M

ountains are water towers
M

ountains are the w
ater tow

ers of Europe, supplying disproportionate am
ounts of run-

off to Europe’s rivers in com
parison to low

land areas. The A
lps, for exam

ple, cover only 
10 percent of the basin of the D

anube but con- tribute 25 percent of its fl ow. For the R
hine, 

the respective proportions are 15 and 34 percent. Sim
ilarly, m

ountains provide a signifi -
cant proportion of Europe’s hydropow

er, a clean and renew
able source of energy. Yet the 

tem
perature of m

ountain lakes, rivers and stream
s has increased in recent decades. The 

continuation of this trend, together w
ith the continued retreat of m

ost glaciers, seasonal 
changes in runoff and snow

 cover, as w
ell as m

ore frequent and severe fl oods, w
ill lead to 

signifi cant changes in w
ater availability, w

ith im
pacts on both hum

an and natural system
s. 

C
onfl icts betw

een users are likely to increase. A
ll of these changes im

ply a greater need for 
m

ore effective policies and m
anagem

ent processes to address uncertainty.

 
4 - M

ountains are biodiversity hotspots
Europe’s m

ountains are centres of biodiversity. A
lpine ecosystem

s above the treeline 
cover only 3 percent of Europe’s area, but host 20 percent of its native vascular plant species. 
M

ountains are also refuges for m
any endem

ic species, found in very restricted areas. H
alf of 

Europe’s H
igh N

ature Value farm
land is in m

ountain areas, and 15 percent of their total area 
is protected as national parks, nature reserves and other types of protected areas. Yet both 
intensifi cation and land abandonm

ent are hom
ogenizing the landscapes of m

any m
ountain 

areas, increasing their forest cover and reducing their biodiversity. W
hile agricultural m

an-
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agem
ent on econom

ically profi table sites is being intensifi ed, rem
ote areas and those w

ith 
potentially low

er yields are being abandoned. M
ountains are also key habitats for large carni-

vores such as w
olves and bears, as w

ell as for large ungulates. The expansion of forests there-
fore both provides opportunities for reintroducing native species and represents a challenge 
w

ith respect to confl icts betw
een expanding carnivore populations, livestock and people.

 
5 - People need m

ountains, and m
ountains need people

Land abandonm
ent is one sym

ptom
 of a long-term

 negative trend in socio-econom
ic 

conditions that characterizes the rural parts of m
ost m

ountain regions in Europe. Since the 
m

id-20th century, advances in technology and globalization have dram
atically reduced the 

need for labour in agricultural production, and there has been a strong decline in birth rates 
in rural m

ountain regions. Together w
ith increasing out-m

igration due to reduced econom
ic 

opportunities, decreasing natural population balances have led to shrinking and ageing 
populations in m

any areas. These trends exacerbate the challenges for econom
ic develop-

m
ent and service provision that these regions face. They also represent challenges for land- 

scape m
anagem

ent and tourism
, as the patchw

ork of forests and pastures that characterise 
agricultural landscapes are both im

portant for biodiversity and attractive to tourists.

 
6 - M

ountains are sentinels of change
M

ountain areas are tightly linked to their surrounding regions and are experiencing 
rapid econom

ic, dem
ographic and land use changes. These w

ill im
pact and alter pre-ex-

isting econom
ic, social and environm

ental relationships. Furtherm
ore, evidence of global 

environm
ental change, as experienced and docum

ented over the last decades, has been 
m

ore direct and began earlier in m
ountains than in other environm

ents. C
onsequently, 

m
ountains act as sentinels of change for Europe as a w

hole.

 
7 - M

ountain econom
ies are diverse and provide 

 
resources for the econom

ies of wider regions
It is a com

m
on perception that m

ountain people are m
ainly engaged in farm

ing and 
tourism

. H
ow

ever, m
ountain areas include not only rural areas but m

any urban areas, and 
the great spatial variability of m

ountain econom
ies expresses a com

plex reality. In EU
 

M
em

ber States, only in C
yprus and Portugal is m

ore than a fi fth of the m
ountain popula-

tion em
ployed in the prim

ary sector; in m
ost m

ountain regions, the proportion is less than 
10 percent. In the A

lps, one of the w
orld’s m

ost popular tourist destinations, tourism
-

related activities are concentrated in only 10 percent of the com
m

unities. Sim
ilarly, m

anu-

facturing and other types of industry tend to be spatially concentrated, depending on the 
availability of energy, raw

 m
aterials and transport netw

orks. Transport is, of course, a key 
driving force infl uencing all econom

ic sectors, as w
ell as opportunities for com

m
uting and 

travelling for leisure purposes.

 
8 - M

ountains have the potential to be viable, vibrant  
 

 
       places to live and work

In m
ost European m

ountain regions, outside urban areas, there is a lack of (a) effi cient 
and environm

entally sustainable transport, including local roads and railw
ays and (b) ef-

fective Inform
ation and C

om
m

unication Technology (IC
T) netw

orks (e.g. lim
ited broad-

band). The com
plex topography of m

ountain areas presents particular challenges in term
s 

of transport access, w
hich is essential for all econom

ic activities. Sim
ilarly, there has been 

a lag in the expansion of IC
T infrastructure, w

hich is essential for connecting m
ountains 

w
ith the rest of Europe and the w

orld.

A
ddressing inadequate transportation and IC

T infrastructure is vital not only for m
any 

aspects of econom
ic developm

ent, but also for institutional developm
ent and capacity, gov-

ernance, and the delivery of health, education and other services.

Europe’s m
ountains are too im

portant for the health of the continent’s environm
ent, 

econom
y and society to rem

ain a low
 priority in research and policy discussions. Sustain-

able m
ountain developm

ent is therefore a fundam
ental response to environm

ental pres-
sures and societal challenges. There is an urgent need for innovative approaches supported 
by novel, integrated policies that w

ork across borders and betw
een upland and low

land 
regions, and involve all concerned stakeholders.

This im
plies an urgent need for increased research efforts and concerted policy solu-

tions. These m
ust take into account environm

ental and societal challenges, to effectively 
address the negative socio-econom

ic trends that currently characterize m
any parts of Eu-

rope’s m
ountains, and increase our ability to respond w

isely to rapidly changing conditions 
not only in the m

ountains, but across our continent.
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Key recom
m

endations
W

ithin the strategic fram
ew

ork of H
orizon 2020 in the 2018 – 20 calls to deliver excel-

lent science for Europe, there should be increased attention to m
ountains, bringing benefi ts 

both to the continent’s diverse m
ountain areas and to Europe as a w

hole.

W
e recom

m
end that:

1. 
The 2018 – 20 calls under H

orizon 2020 should include specifi c topics on interdisci-
plinary research on m

ountains. This is vitally im
portant, as such research can offer 

insights and solutions to m
any pressing challenges currently facing Europe. For 

exam
ple, m

any challenges in the clim
ate and environm

ent fi elds have not yet been 
adequately addressed in H

orizon 2020 calls. W
e note that several call topics relating 

to the A
rctic have been included in the 2016 /17 W

ork Program
m

es, and urge that a 
sim

ilar approach be taken for m
ountain research in the 2018 – 20 calls.

2. 
Topics relating to m

ountain research in H
orizon 2020 should focus on different 

m
ountain ranges across Europe, concentrating on solutions to specifi c challenges 

that could be applied to other geographical areas and have broader im
plications for 

EU
 policy priorities. To date, EU

-funded research on m
ountains has concentrated 

on the A
lps, N

ordic and Iberian m
ountains, and those of the B

ritish Isles. M
oun-

tain ranges such as the C
arpathians and Pyrenees have received less attention; the 

B
alkans and A

pennines even less. This im
plies the need for a targeted approach to 

strengthen the cohesion of European societies and territories.

3. 
Som

e research projects funded by H
orizon 2020 in m

ountain areas should extend 
beyond the usual 2 –  4 year cycle. This is because m

any changes can only be traced 
and explored by research activities w

ith longer and m
ore fl exible tim

e fram
es, w

ith 
scope for reiteration and continued investigation of global changes and adaptation 
processes. C

rucially, m
ountain environm

ents present clear evidence of the effects 

of clim
ate change over m

any years: the retreat of glaciers and the upw
ard m

ove-
m

ents of plants on m
ountain sum

m
its are only tw

o exam
ples of these effects. H

ow
-

ever, the socio-econom
ic im

plications of such effects and the processes that drive 
them

 are com
plex and not yet clear.

4. 
H

orizon 2020 should continue to prom
ote dialogue and cooperation betw

een re-
search and practice and to apply and dissem

inate research results using effective 
m

eans of com
m

unication. To im
prove the uses and im

pacts of research, appropriate 
com

m
unication tools m

ust be used to effectively reach different types of stakehold-
ers – including policy m

akers, entrepreneurs, journalists, and the public – in dif-
ferent m

ountain ranges across Europe, as w
ell as those outside the m

ountains w
ho 

depend on the goods and services they provide.

5. 
R

ecognising that H
orizon 2020 em

phasises nature-based solutions tow
ards green-

ing the econom
y and achieving sustainable developm

ent, such solutions should be 
applied especially in m

ountain areas, w
here global and clim

ate changes have cru-
cial effects. This w

ould build on the call topics of the current Environm
ent and 

C
lim

ate A
ction Societal C

hallenge.

6. 
H

orizon 2020 should lead to the strengthening of research infrastructure in m
oun-

tain areas, especially those that are m
arginalized, and contribute to the productivity 

and com
petitiveness of m

ountain econom
ies.
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Rationale
O

ne sixth of Europe’s population lives in m
ountain areas, in both rural and urban set-

tings. There are m
any interacting factors that infl uence dem

ographic change. A
s these vary 

signifi cantly at every scale across these m
ountains, there are few

 com
m

onalities. Som
e 

m
ountain areas, especially in and around tow

ns, cities and tourist resorts, have increasing 
populations; other places are attracting „am

enity m
igrants”, and m

any areas, especially 
rural areas, are losing population. H

ow
ever, there is one very w

idespread trend: in alm
ost 

all rural parts of the m
ountains, populations are ageing. This m

eans that a m
ajor challenge 

is to m
aintain and provide equitable services, especially in areas w

ith lim
ited accessibility. 

A
ccess to quick diagnosis and treatm

ent in rem
ote areas is essential not only for active and 

healthy ageing but also for healthy com
m

unities. A
lthough delivering high- quality health 

and social care in rem
ote and rural areas is challenging, the increased usage of e-H

ealth 
technologies can help to im

prove accuracy in the diagnosis of m
edical conditions and their 

subsequent m
anagem

ent, facilitate self-care or on-going care closer to hom
e, and reduce 

num
bers of hospital adm

issions.

O
n an increasingly urbanized continent, m

ountains are core contribu- tors to our physi-
cal and m

ental health and w
ell-being. They provide m

any social and environm
ental am

eni-
ties to the m

ajority of Europeans living outside the m
ountains – as w

ell as to m
ountain 

people. For all of us, people living in m
ountain areas ensure the continued provision of 

these am
enities. This m

ay be jeopardised by the increasing challenges to their social struc- 
tures, especially w

hen these challenges lead to decreases in the num
ber of people active in 

agriculture and forestry.

In recent years, expertise in health and social care in rem
ote and m

ountainous envi-
ronm

ents has been grow
ing. N

evertheless, to solve the m
ajor challenges w

ith regard to 
the health and w

ell-being of m
ountain people and contribute to the strategic objectives 

of H
ealth 2020, there is a strong need for enhanced European cooperation. H

orizon 2020 
represents an ideal opportunity to do this, building on the specifi c characteristics of m

oun-
tain regions as unique test beds for developing innovative solutions to the challenges of 
preventing, diagnosing and treating the m

edical conditions of people living in rem
ote areas 

w
ith lim

ited access to health and social care infrastructure. Such solutions need to be sup-

ported by strong leadership, participatory governance and capacity building, and should 
contribute to policy developm

ent.

The inclusion of specifi c health actions for m
ountain regions in H

orizon 2020 w
ill fur-

ther enable the upscaling of evidence-based innovations into less-developed regions of 
Europe. M

any of these are in m
ountainous areas, but the experience gained can be used 

m
uch m

ore w
idely. Future cooperation should also build on the success of the European 

Innovation Partnership in A
ctive and H

ealthy A
geing in the areas of independent living, 

agefriendly environm
ents and integrated care in the com

m
unity, and enable new

 solutions 
to be tested in m

ountainous areas.

A
dditionally, hum

an health benefi ts from
 experiencing nature. C

om
m

unities in m
oun-

tain areas, as w
ell as their visitors, can benefi t from

 positive interactions betw
een nature, 

biodiversity, ecosystem
 services and health. In this context, ensuring the participation of 

the inhabitants of m
ountain com

m
unities in decision-m

aking is vital for sustaining these 
com

m
unities and the environm

ents on w
hich they and m

illions of visitors depend for 
healthy lives.

Health, dem
ographic change, and well-being

Rationale
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Activities

Enhance sustainable e-Health technologies to prevent and 
m

anage disease
 »

A
ssess and test concepts for e-H

ealth technologies to im
prove rates and accuracy 

of diagnosis in m
ountain areas.

 »
D

evelop innovative solutions to the challenges of preventing, diagnosing and treat-
ing m

edical conditions that affl ict people in rem
ote areas w

ith lim
ited access to 

health infrastructure.

 »
Evaluate w

ays to im
plem

ent e-H
ealth technology to enhance professional support, 

education and com
petency-based training for rem

ote care w
orkers and healthcare 

practitioners.

 »
Investigate potential m

eans of supporting self-m
anagem

ent through patient educa-
tion and training, including evidence-based decision support and guidelines.

 »
Evaluate im

provem
ents in quality and equity of health outcom

es in m
ountain areas 

and their econom
ic benefi ts.

Foster health-based tourism
 in m

ountain areas
 »

A
nalyse existing approaches for health�

based tourism
 in m

ountain areas and 
m

eans for developing innovative strategies to provide health tourism
 that is based 

on key m
ountain assets.

Facilitate sustainable recreation and tourism
 developm

ent
 »

A
ssess the effects of recreation and tourism

 developm
ent on the com

m
unities and 

econom
ies of m

ountain areas.

 »
Explore opportunities for innovative approaches to recreation and tourism

 develop-
m

ent w
ith low

 environm
ental im

pacts and high societal benefi ts to both m
ountain 

com
m

unities and their visitors.

Develop equitable m
odels to provide services for all ages

 »
Explore m

odels for m
ulti-functional econom

ies at household, settlem
ent and re-

gional scales to stop losses of young people from
 m

ountain areas.

 »
Study w

ays to prom
ote age-friendly environm

ents and integrated care units in 
com

m
unities in m

ountainous areas.

 »
Evaluate how

 governance system
s that include participatory decision-m

aking can 
ensure socially and econom

ically sustainable and healthy com
m

unities in m
oun-

tain areas.

Health, dem
ographic change, and wellbeing

Proposals for research activities
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Rationale
Europe’s m

ountain areas contain 15 percent of the continent’s U
tilized A

gricultural 
A

rea and produce 11 percent of European agricultural out- put, m
ainly from

 pasture and 
grassland farm

ing system
s. In general, these use less fertilizer and are less m

echanized 
than farm

 m
anagem

ent system
s in low

land areas. H
ow

ever, farm
ing at high elevation re-

quires sm
all-scale farm

ing system
s due to topography, and these tend to be less produc-

tive than m
ore intensive low

land farm
ing system

s. N
evertheless, m

ountains represent a 
signifi cant production potential that w

ill be needed as dem
ands for food and energy in-

crease. There is therefore a strong case for collaborative research at the European level to 
investigate new

 w
ays of producing not only food, but also renew

able biological resources 
and converting these into vital products and bio-energy. A

 key priority should be to create 
m

ore resilient and resource-effi cient value chains. R
esearch on all of these topics w

ould 
contribute directly to the im

plem
entation of the C

om
m

on A
gricultural Policy.

The low
er profi tability of traditional farm

ing practices, com
pounded by clim

ate change, 
the ageing of farm

ing populations and, often, lack of inter- est am
ong younger generations, 

m
ean that these system

s are at risk of disappearing. This w
ould lead to further land-use 

changes in m
ountain areas and endanger the provision of a range of public goods. This is 

critical not only for food security but also for m
any ecosystem

 services deriving from
 these 

low
-input system

s. Joint action across the European research com
m

unity is crucial for ad-
dressing this challenge because fi nding strategies to overcom

e the effects of global and cli-
m

ate change w
ill have positive effects across Europe’s m

ountain regions and dow
nstream

.

Forests cover 41 percent of Europe’s m
ountain area: a proportion that is increasing. 

These forests have becom
e essential for m

any m
ountain econom

ies, particularly since the 
advent of new

 technologies for harvesting tim
ber in diffi cult terrain. M

any of these forests 
are not particularly productive, but play key roles by regulating the w

ater cycle and by 
protecting settlem

ents and other infrastructure from
 natural hazards such as avalanches, 

rockfalls and fl oods. They also represent a great potential for biom
ass production and car-

bon storage, especially given the increasing levels of C
O

2  in the atm
osphere. In all of these 

regards, there is great potential for m
ountain forests to contribute to the im

plem
entation of 

the EU
 Forest Strategy and the Environm

ent A
ction Program

m
e.

G
iven the effects of clim

ate change, forests and extensive agricultural system
s are also 

likely to play increasingly im
portant roles in regulating w

ater fl ow
s and preventing fl oods 

in m
ountain areas and adjacent low

lands. The H
orizon 2020 W

ork Program
m

e 2016  –  2017 
considers forest production system

s that are resilient to clim
ate change and natural distur-

bances; future calls should especially em
phasise m

ountain forests w
ithin w

ider landscapes 
that provide a w

ide range of ecosystem
 services at regional scales.

The com
petitiveness of m

ountain farm
 and forest businesses is restricted by higher 

production costs due to diffi cult topography, rem
oteness from

 m
arkets, poor accessibility 

and sparsity of businesses, resulting in high transport costs, lim
ited econom

ies of scale and 
ineffi cient supply chains. Yet diversifi cation in m

ountain areas can address these challeng-
es by com

bining agriculture, forestry, tourism
 and sm

all and m
edium

-sized enter- prises 
(SM

Es) in m
ulti-sectoral econom

ies. R
ecognising the potential of diversifi ed activities, 

stakeholders in som
e m

ountain areas are already actively engaged in shaping rural devel-
opm

ent activities to overcom
e m

arginalization and enhance their attractiveness, fostering 
a „rural renaissance” that is included in the H

orizon 2020 W
ork Program

m
e 2016  –  2017. 

This contributes to an increased quality of life for m
ountain people and should be em

pha-
sised in future calls.

Food security, sustainable agriculture and forestry
Rationale
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Food security, sustainable agriculture and forestry
Proposals for research activities

 
Activities

Redefi ne the role of m
ountain resources for the production of 

high-quality food, agricultural products and non-tim
ber goods 

(e. g. m
ushroom

s, m
edicinal plants) in the bio-econom

y
 »

A
ssess local varieties and im

prove them
 to increase yields for food security.

 »
A

ssess clim
ate change im

pacts on agronom
ic practices and productivity in m

oun-
tain areas.

Identify tree species and varieties that are adapted to future 
m

ountain clim
ates

 »
Study the im

pacts of changing environm
ental and clim

atic conditions on the eco-
system

 services delivered by m
ountain forests and the species and varieties best 

suited to provide these.

Im
prove the use and prom

otion of territorial labelling to 
support sustainable agriculture and forestry 

 »
Evaluate m

eans for increasing linkages w
ithin production chains, and w

ith tour-
ism

 and external users, in order to im
prove the delivery of high-quality products, 

im
prove the renew

able biological resource cycle, support regional econom
ies and 

ensure the provision of ecosystem
 services in m

ountain areas.

Develop and prom
ote innovative technologies 

(bio-based innovations) 
 »

Explore opportunities to increase resource-effi cient value chains that lead to the 
developm

ent of new
 products in m

ountain areas and are supported by social in-
novation processes.

Im
prove business m

anagem
ent, m

arketing and supply chains
 »

A
ssess innovative approaches to enhance the com

petitiveness and resilience of 
m

ountain agriculture and forestry.

 Capitalise on geographically-specifi c opportunities
 »

Identify w
ays to ensure the long-term

 provision of public goods w
ithin m

ulti-func-
tional econom

ies, secure environm
ental quality, sustain cultural heritage and im

-
prove the w

ell-being of m
ountain people. 
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Secure, clean and effi cient energy
Rationale

Rationale
The production, storage and effi cient use of renew

able energy is a European and global 
im

perative. M
ountain areas in general have above-average potential for producing renew

-
able electricity from

 w
ater, sun, biom

ass and w
ind. In the past, decentralized hydropow

er 
production has been fundam

ental to socio-econom
ic developm

ent in m
any m

ountain val-
leys. N

ew
 green energy infrastructures, how

ever, do not autom
atically result in a fair and 

equal distribution of econom
ic or social benefi ts am

ong rural populations. In particular, 
the intensifying problem

 of effectively and fairly producing and distributing energy across 
Europe affects m

ountain com
m

unities disproportionately because of the high costs of con-
structing and m

aintaining transm
ission netw

orks, cold tem
peratures in w

inter, and the 
often low

er incom
es of m

ountain people.

A
longside the m

anifold opportunities, electricity production, storage and transm
ission 

in m
ountainous regions entail risks. D

ue to the harsh clim
ate and steep terrain, a range of 

natural hazards – including avalanches, landslides, fl oods and strong w
inds – jeopardize 

extensive energy infrastructures. This reality is gaining im
portance as global w

arm
ing 

leads to increasing num
bers of such events. In addition, renew

able energy production can 
have adverse effects on the environm

ent and society, for instance through fragm
entation 

and losses of habitats and changes in landscapes and w
ater fl ow

s.

There is a strong case for strengthening m
ountain-oriented energy research in H

orizon 
2020. M

ountainous regions w
ill play a crucial role in achieving Europe’s 2020 energy and 

clim
ate targets in term

s of energy production and storage. Energy-related research and 
innovation activities in m

ountain regions can strengthen Europe’s energy security, sup-
port electricity m

arket integration, im
prove energy effi ciency and help to decarbonise the 

econom
y in line w

ith the Energy U
nion strategy.

In a m
ountain context, energy-related research and innovation m

ust consider the po-
tential im

pacts of renew
able energy production, altered resource use and m

anagem
ent 

practices on the environm
ent and society. A

ctivities supported by H
orizon 2020 should 

pay attention to challenges that are unique to m
ountainous areas, such as clim

ate change 
im

pacts on resource availability, natural hazards, accessibility and rural developm
ent. The 

anticipated increase in electricity production and storage in m
ountain regions m

ay also 
reactivate discussions of m

odels for upland-low
land com

pensation.
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Secure, clean and effi cient energy
Proposals for research activities

 
Activities

Undertake integrated assessm
ent of the availability and use of 

natural resources for renewable energy production
 »

A
ssess and m

odel the present and future availability of renew
able energy sources 

in m
ountain regions in view

 of anticipated dem
ands for these resources in order to 

develop integrated perspectives on resource use for energy production for electric-
ity, heat and fuel.

 »
Explore m

eans to enhance energy security in m
ountain areas through resource 

diversifi cation, risk prevention and m
itigation strategies by strengthening energy 

resilience and supporting local „sm
art” grids.

Evaluate the ecological and socio-econom
ic im

pacts of rene-
wable energy production, storage and transm

ission
 »

A
ssess the im

pacts of renew
able energy production, storage and transport on natu-

ral resources (e. g. on the w
ater-energy nexus; biom

ass exploitation on biodiversity), 
land use and landscapes in m

ountain areas. 

 »
Investigate the socio-econom

ic effects of new
 or altered energy production, storage 

and transm
ission technologies and related processes, and the im

pacts of changed 
energy m

arket structures on m
ountain com

m
unities.

Im
plem

ent innovative and com
petitive strategies for energy 

effi ciency 
 »

Identify low
-carbon technologies and practices for m

ountain SM
Es and com

m
uni-

ties to generate and secure jobs, reverse the population decline in m
ountain areas 

and accelerate energy system
 transform

ation in m
ountain and other sparsely-pop-

ulated areas. 

 »
Evaluate energy saving and effi ciency potentials in the residential and tourism

 sec-
tors, adapted to local conditions and the specifi c architecture of m

ountain settle-
m

ents. The resulting best practices should include dem
and m

anagem
ent, funding 

schem
es and participatory and inform

ative actions.

Develop green energy m
odel regions

 »
Investigate the potential for energy cities and regions in m

ountain areas to be m
od-

els for decentralized / autonom
ous energy regions in other parts of Europe. 

 »
Exam

ine and assess various possibilities for energy storage (e. g., pum
ped storage 

hydropow
er, charging electric vehicles) to increase the effi ciency and availability of 

renew
able energy system

s and to support the developm
ent of m

ountain com
m

uni-
ties as self-regulating local energy hubs.

 »
O

ptim
ize local energy system

s and energy effi ciency interventions in m
ountain 

com
m

unities to provide decision-m
akers and com

m
unities w

ith m
ore reliable, ob-

jective and supportive tools and to enhance social acceptance of renew
able energy 

sources. 
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Sm
art, green and integrated transport

Rationale

Rationale
M

ountain areas are crossed by som
e of Europe’s key transport corridors and are also 

am
ong the continent’s m

ost im
portant recreation areas, w

ith over 150 m
illion tourists per 

year. H
ow

ever, m
otorised transport has negative im

pacts on m
ountain regions, including 

air pollution, noise and excessive land take. The grow
ing need for coordinated European 

research on these interlinked them
es can be addressed through H

orizon 2020.

The 2011 Transport W
hite Paper set a target for a 60 percent cut in transport em

issions 
by 2050, and the convergence of the energy and transport agendas w

as recently underlined 
in the 2015 Energy U

nion strategy docum
ent. The transport sector m

ust therefore m
ake 

a substantial contribution to reaching greenhouse gas em
ission and energy consum

ption 
targets. The necessary strong m

easures cannot be lim
ited to urban areas. Europe’s tran-

sition tow
ards m

ore sustainable processes requires the active involvem
ent of m

ountain 
areas, w

hich face particular challenges in im
proving the sustainability of their transport 

system
s. C

onsequently, there is scope for H
orizon 2020 to include call topics on sustain-

able m
obility and transport in m

ountain regions, linked particularly to the challenge of 
clim

ate change.

O
ne path for research is alternative fuel deploym

ent, particularly electro-m
obility. O

th-
er specifi c priorities are the developm

ent of sustainable local m
obility system

s, sustain-
able logistics system

s and intelligent transport system
s (sm

art infrastructure, m
ultim

odal 
ticketing, regional travel apps, etc.). A

chieving sustainable m
obility in m

ountain regions 
requires not only technological im

provem
ents but also changes in transport dem

and and 
travel behaviour. G

iven the focus on integrating social sciences and hum
anities research 

in H
orizon 2020, this program

m
e provides a unique possibility to fund transnational inter-

disciplinary research.

A
n initial problem

 about understanding m
obility patterns in m

ountain areas is the lack 
of data. In national surveys, accessing inform

ation on m
ountain visitors and residents re-

quires com
plex analysis, and the sm

all num
bers of people involved often m

ake the results 
non-signifi cant. Targeted tourism

 m
obility studies tend to concentrate on international vis-

itors w
ho represent a m

inority of tourism
 trips. There is therefore a research gap regarding 

tourism
 w

ithin countries that have both m
ountain resorts and sizeable cities outside or on 

the fringe of m
ountain areas: this situation concerns at least half of Europe’s countries.

The transport behaviour of m
ountain inhabitants also rem

ains largely unknow
n. In 

m
any m

ountain areas across Europe, the supply of public transportation is insuffi cient for 
residents to use it regularly. W

here public transport is available, there are indications that 
local residents use it less than visitors. This is a problem

 because tourism
 alone is unlikely 

to guarantee the fi nancial viability of these bus or train lines. In the current fi nancial and 
political context, there is a risk of m

ountain bus and train services being cut in several 
countries. This w

ould lead to further isolation of vulnerable populations in these areas. It 
is therefore necessary to assess w

hich criteria lead m
ountain residents to em

brace or reject 
public transport services.

C
oordinated qualitative, quantitative and spatial approaches are required to understand 

the com
plexity of m

obility in m
ountain regions, and establish practical interventions and 

best practice scenarios. M
any case studies exist for cities but it is not know

n w
hich, if any, 

apply to m
ountain areas w

here rem
oteness and seasonality play an im

portant role. The 
key challenge is to defi ne the m

ost cost-effective and equitable investm
ents in sustainable 

m
obility w

ithin m
ountain areas.
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Sm
art, green and integrated transport

Proposals for research activities

 
Activities

Assess the param
eters of m

obility in m
ountain areas

 »
Evaluate the param

eters of daily m
obility (num

ber, length, duration, purpose and 
m

ode of trips) for residents and visitors.

 »
Investigate leisure tim

e m
obility patterns interlinking urban areas and nearby 

m
ountain regions.

 »
A

nalyse the drivers, for both residents and visitors, of transport m
ode choices in 

m
ountain areas.

Deploy new m
obility system

s in m
ountain areas

 »
Identify pathw

ays for introducing and m
ainstream

ing alternative fuel system
s (in 

particular electro-m
obility), sustainable local m

obility system
s, sustainable logis-

tics system
s and intelligent transport system

s (sm
art infrastructure, m

ultim
odal 

ticketing, regional travel apps, etc.).

Im
plem

ent practical interventions to increase acceptance and 
use of public transport and other sustainable m

odes 
 »

A
ssess how

 to effectively com
bine behavioural changes and technological im

-
provem

ents in order to achieve a m
ode shift tow

ards public transport, w
alking and 

cycling by both m
ountain inhabitants and visitors.

Propose integrated transport solutions
 »

Evaluate how
 to im

prove links betw
een long-haul transportation and local distribu-

tion services w
ithin and close to m

ountain areas.

 »
Investigate how

 a single transport intervention, infrastructure or service m
ay be 

used by local people, by visitors and for the transport of goods.

Quantify the environm
ental and public health benefi ts associ-

ated with the transport behaviour of m
ountain inhabitants and 

tourists, as well as the transport of goods. 
 »

U
se strategic im

pact assessm
ent to identify and quantify the social, econom

ic, en-
vironm

ental and public health gains and trade-offs (e. g., w
ith regard to greenhouse 

gas em
issions, air pollution, land use changes, noise, congestion, accidents) associ-

ated w
ith each intervention.
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Clim
ate action, environm

ent, resource effi ciency and raw m
aterials

Rationale

Rationale
The protection, conservation and enhancem

ent of the natural capital of Europe’s m
oun-

tains requires m
ore coordinated research at the European level. For m

illennia, m
ountains 

have supplied w
ater, m

inerals, tim
ber and non-tim

ber forest products to both m
ountain 

and low
land populations. R

ivers originating in m
ountains connect them

 to the low
lands, 

providing w
ater for agricultural, dom

estic and industrial use. A
ll of these services are 

threatened by clim
ate change.

Europe’s m
ountains have a higher than average vulnerability to clim

ate change. They 
are w

arm
ing faster, snow

lines are rising and the tim
ing and am

ount of discharge are 
changing. W

arm
ing also increases the risk of avalanches and m

elts perm
afrost, increas-

ing frequencies of rockfalls and debris fl ow
s. Forest fi res have becom

e m
ore com

m
on and 

larger. There are m
ore extrem

e events, such as intense rainstorm
s, w

hich have increased 
the incidence of landslides. These changes affect m

ountain agriculture and livestock prac-
tices, not only directly affecting the livelihoods and econom

ies of m
ountain citizens, but 

also altering the availability and quantity of resources used by low
land com

m
unities.

M
ountain areas are key to Europe’s environm

ental sustainability. In the context of Eu-
ropean policies favouring a circular, resource-effi cient, green and com

petitive low
-carbon 

econom
y, m

ountains provide valuable resources such as w
ater. H

ow
ever, their tourist resorts 

are at the other end of the Recycle-Reuse-Recover cycle, having to deal w
ith w

aste m
aterials. 

Thus, in line w
ith the EU

 Environm
ent A

ction Program
m

e (EA
P), it is essential to recognise 

the interactions of m
ountain and low

land regions so that the populations of both continue to 
benefi t from

 the resources that m
ountains provide. For exam

ple, w
ine agriculture is increas-

ing in m
ountain regions; this sector generates co-products or by-products that require sus-

tainable use. Straw
 has gained increasing attention as biom

ass feedstock, but potential trade-
offs w

ith its use for soil im
provem

ent need to be considered. In livestock production, m
anure 

and other by-products can be used both as fertiliser and as sources of bio-energy or valuable 
bio-products. In these and other cases, im

pacts on air, soil and w
ater require evaluation. 

M
ountains are also iconic and im

portant in relation to other objectives of the EA
P, e. g., 

sustainable forestry, halting biodiversity loss and natural protection against fl ooding.  In 

m
ountain forests, clim

ate m
itigation options such as biom

ass production for energy m
ight 

lead to increased dem
ands for land and w

ater. Increased dem
ands for food and feed w

ill in-
crease pressures on w

ater resources and land, and m
ay increase greenhouse gas em

issions. 
Such pressures w

ill be com
pounded by the im

pacts of clim
ate change, further m

odifying 
the availability and suitability of these resources as w

ell as affecting agricultural and / or 
forestry productivity.

Biodiversity provides us w
ith various ecosystem

 services; its deterioration and loss 
jeopardises their provision. C

hanges in w
ildlife life cycles and range distributions w

ill 
alter the com

position and location of ecosystem
s. G

iven that 20 percent of European plant 
species live in m

ountains, and that 60 percent of m
ountain plant species m

ay be extinct by 
2100 due to clim

ate change, a strong strategy to lim
it im

pacts to m
ountain biodiversity is 

clearly needed.

There is clear scope w
ithin H

orizon 2020 to include topics relating to the roles of m
oun-

tains in addressing w
ider European and global challenges. G

iven the diverse challenges 
faced by Europe’s m

ountain regions and the linkage of these challenges to the w
ell-being 

of low
land populations, fi nding solutions is im

perative. For instance, the EU
 Strategy for 

the A
lpine R

egion (EU
SA

LP) calls for solutions that prom
ote sustainable m

anagem
ent of 

natural resources and ecosystem
s and ensure the sustainable supply and use of raw

 m
ateri-

als. A
 greater focus in H

orizon 2020 on such issues w
ould ensure a unique possibility to 

m
ake vital contributions across the m

ountain ranges of Europe and the w
orld.
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Clim
ate action, environm

ent, resource effi ciency and raw m
aterials

Proposals for research activities

 
Activities

M
onitor m

ountain ecosystem
s

 »
Establish robust, versatile indicators to m

onitor the status and trends of m
ountain 

ecosystem
s at all levels (physical, chem

ical, biological and anthropic). Such a ho-
listic approach should include assessm

ent of changes in glaciers and associated hy-
drological and ecological effects, em

phasizing the roles of the seasonal snow
pack 

to econom
ies, people, w

ater resources, and plant and anim
al species. 

Decrease the physical vulnerability of m
ountain com

m
unities 

to natural and m
an-m

ade hazards
 »

D
evelop and test user-friendly, transferable m

ethods to assess physical vulnerabil-
ity to hazards, defi ne relevant indicators, and im

plem
ent new

 technology and prod-
ucts such as dynam

ic vulnerability m
aps. 

Safeguard the future of m
ountain biodiversity

 »
A

ssess changes in elevational distribution, interactions am
ong surviving and new

 
species (including invasive species), and shrinking habitats in order to defi ne adap-
tive strategies to preserve biodiversity and m

aintain ecosystem
 services.

Establish holistic strategies for the long-term
 resilience of 

m
ountain social-ecological system

s (SES)
 »

Evaluate the ability of m
ountain SES to adapt to clim

ate variability and exam
ine 

response strategies. Such research is based on the reality that, though m
ountain 

com
m

unities are linked to surrounding low
land regions, they have com

m
on and 

unique behaviours and can be considered standalone SES. It is especially im
portant 

to quantify the im
pact on m

ountain SES of (i) ecological and econom
ic processes, 

(ii) future needs for m
inerals and biom

ass, and (iii) resource policy and environ-
m

ental m
anagem

ent.
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Europe in a changing world
Rationale

Rationale
Steepness, elevation, harsh clim

ates and lim
ited space for perm

anent settlem
ent char-

acterize Europe’s m
ountains. O

ver the centuries, their inhabitants have found m
any inno-

vative w
ays to adapt to these physical characteristics. H

ow
ever, they also m

ake m
ountain 

people and their econom
ies vulnerable to the socio-econom

ic crises and natural hazards 
that are becom

ing m
ore frequent as a result of globalization and clim

ate change. Econom
ic 

crises, for exam
ple, have had far-reaching im

pacts on the ability of the European econom
y 

to create grow
th, innovation and jobs in m

ountain regions – and thus on their potential to 
contribute to the delivery of the fi rst priority, „A

 new
 boost for jobs, grow

th and invest-
m

ent”, defi ned by the Juncker C
om

m
ission w

hen they review
ed the Europe 2020 objec-

tives.

The im
pacts of the recent econom

ic crisis have highlighted the need to enhance access 
to education and training in m

ountain areas in order to foster equality and create sustain-
able em

ploym
ent. A

s m
any m

ountain residents live far from
 m

ajor education centres, it is 
essential to fi nd w

ays to ensure that m
ountain people have access to educational and train-

ing opportunities that do not require them
 to leave the m

ountains. In this context, inform
a-

tion and com
m

unication technology (IC
T) platform

s are essential not only for m
odern-

izing education and training to elim
inate the risk of digital exclusion, but also to facilitate 

netw
orking and capacity building.

Europe’s m
ountains include tow

ns that have been key locations for trade and industry. 
Today, m

ost of these urban centres depend on conurbations around m
ountain areas w

here 
large national and transnational enterprises are located. There is a lack of business m

odels 
and IC

T infrastructure for SM
Es tailored to m

ountain circum
stances; these are needed to 

im
prove the com

petitiveness of m
ountain tow

ns and sm
aller settlem

ents and reduce their 
dependency on low

land conurbations.

Sm
all-scale cultural diversity characterizes m

ountain areas and is apparent through the 
presence of diverse languages, custom

s and land use strategies. M
ountain populations of-

ten include an increasing proportion of in-m
igrants (new

 highlanders) from
 the low

lands, 
w

ho provide new
 ideas w

hile bringing socio-econom
ic potential and new

 cultural inputs. 

To develop sustainable socio-ecological system
s w

ithin m
ountain regions, new

 solutions 
including participatory governance and m

ulti-stakeholder involvem
ent are essential.
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Europe in a changing world
Proposals for research

 
Activities

W
iden access to digital learning ecosystem

s
 »

Evaluate and develop digital learning ecosystem
s and know

ledge transfer / ex-
change strategies to support new

 m
odels for lifelong learning, specialization and 

m
ulti-disciplinary netw

orks.

 »
Investigate new

 approaches such as distance learning, gam
ifi cation and edutain-

m
ent, as w

ell as personal interactions, to sim
ultaneously em

pow
er the cultural her-

itage of m
ountain people and their potential for innovation.

Facilitate the education of m
ountain people 

 »
Explore the use of innovative educational m

odels to enhance prim
ary, second-

ary and tertiary education, including vocational education, in m
ountain areas to 

achieve education equality and high-em
ploym

ent econom
ies able to support social 

and territorial cohesion, in line w
ith the Erasm

us+ program
m

e.

 »
Evaluate m

eans to integrate the traditional know
ledge of older generations w

ith the 
inform

ation-econom
y orientation of younger people.

 »
Investigate strategies, such as the use of new

 IC
T tools, to avoid the digital exclu-

sion of m
ountain areas.

Enable com
m

unication am
ong m

ountain com
m

unities and 
between upland and lowland com

m
unities

 »
Exam

ine IC
T-based and other m

eans to facilitate cross-border and upland-low
land 

com
m

unication to enhance social cohesion, preserve cultural heritage, balance ter-
ritorial inequalities and counterbalance rem

oteness.

 »
A

ssess m
echanism

s to prom
ote participatory governance and m

ulti-stakeholder in-
volvem

ent w
ithin m

ountain com
m

unities in order to develop econom
ies based on 

know
ledge and innovation.

Encourage social im
pact and social innovation in m

ountain areas
 »

Explore effective m
ethodologies of social im

pact assessm
ent to better understand 

the role local com
m

unities can play in reversing negative trends in m
ountain areas.

 »
Evaluate social platform

s for sustainable m
odels and value generation in order to 

encourage the proactive role of com
m

unities in natural and cultural heritage m
an-

agem
ent, prom

ote territorial and social cohesion for m
ore „inclusive grow

th”, and 
strengthen com

m
unity resilience through strategic developm

ent.

Help m
ountain societies to resolve econom

ic crises
 »

Identify and test (a) tools for social inclusion, (b) new
 m

odes of governance, includ-
ing roles for local adm

inistrations, (c) opportunities for young people and SM
Es 

through the im
plem

entation of innovative business m
odels, and (d) pathw

ays to 
ensure gender equality at all levels of society. 
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regions 
Social inclusion of new highlanders in m

ountain areas
 »

Elaborate operational concepts for the social inclusion of new
 highlanders in part-

nership w
ith local com

m
unities in order to optim

ise their contributions to, and in-
vestm

ents in, the sustainable developm
ent of m

ountain regions.

„M
ountain sensing“ and crowdsourcing
 »

Im
plem

ent m
ulti-disciplinary research, m

ethods of evaluation and techniques to 
draw

 a „m
ountain sensing” m

ap (w
hat com

m
unities think, need, w

ish) through 
visualizing social inform

ation (e. g., social netw
ork conversations, public com

m
u-

nication, big data, data-based netw
orking) in order to collect and analyse opinions 

and integrate data to foster resilient m
ountain com

m
unities.
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