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The paper analyzes the changes in commodity market distortions, competing land

use types, raw material demand for development, and rapid diffusion of key enabling
technologies meeting the requirements of constant, dynamic development of major
European industries. The author gives the relationship between the dynamics for
mineral resources consumption growth, and changes in the conditions of production
of these resources. Contains a critical review of methods for predicting the mineral
resources dependency, including an estimated forecasting method based on guidelines
for the evaluation of needs for natural resources and their substitutes.

One of the principles is comprehensive and integrated resource recovery. In a nutshell,
this new approach argues that any operation should disturb a mine site only once and
extract all useful materials using an optimised integrated flowsheet. This principle also
requires that all by-products and residues are (re)used and that by-products

and tailings at the end of life to be ‘future-proofed, i.e. they should retain their ability
to continue to be of value into the distant future where technology/economy may make
feasible their use.

It is noted that access to and affordability of mineral raw materials are crucial for the
sound functioning of the EU’s economy. A new 2020 list of critical mineral raw materials
is presented and ways to compensate for the CRM deficit are described in detail.

Separately noted that the mineral policy is needed to be meticulously treated to
facilitate company investment security, streamline permitting and access to minerals
in a line with the European Green Deal, the Circular Economy Action Plan,

the Bioeconomy Strategy and the European Industrial Strategy. Concerning, the latest
steps towards Europe economically resilient by a framework for raw materials and the
Circular Economy - creation of European Raw Materials Alliance recognized

as particularly effective.

Global Industry Standard on Tailings Management represented as a robust, fit-for-
purpose international standard for the safer management of tailings storage facilities.

The argument is given that since the land issue is one of the most delicate in a densely
populated areas heavily dependent on agriculture, housing, infrastructure or other non-
mineral development, a fair and equitable distribution of land is important for a mineral
perspective.

There is also the need for strategic and open network between political, industrial

and local communities through the exchange of information to enhance knowledge,
experience and skills between stakeholders. Social acceptance of that idea is a
fundamental element that must be addressed to develop a conflict-free area for mineral
development activities.

The conclusions indicate that we would like to emphasize that the main task of today
is to create an effective system for monitoring the movement of raw materials along
the entire added-value chain. The ability to quickly identify and respond to challenges
in mineral policy will provide leadership in EU strategic technologies and industries.
This process has already started with the creation of the European Raw Materials
Alliance ERMA. State institutions, businesses, scientific institutions, and civil society
in the close dialogue are able to ensure sustainable development and security

of civilization as a whole.

Keywords: mineral policy; critical raw materials; natural resources; circular economy; strategic
sectors; strategic technologies; ERMA; price trend.
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ABSTRACT

As we move on in the 21st century, it is becoming
more evident that current business processes are leading
the planet towards irreversible climate change, accelerating
the loss of biodiversity, pushing society towards unheard in-
equality levels and boosting social conflicts over access to
resources (food, water, land, energy, minerals). The transfor-
mative 2030 Agenda for Sustainable Development has inau-
gurated a new narrative, expressed in a new business process
language, of pursuing ‘economic, social and environmental’
gains in equal measure, with a commitment to meeting the
needs of two key beneficiaries, ‘people’ and ‘planet’, through the
common goal of sustainable ‘prosperity’ for all. The 17 Goals
(fig. 1) were adopted by all UN Member States in 2015, as part
of the 2030 Agenda for Sustainable Development which set
out a 15-year plan to achieve the Goals. To achieve and share
this prosperity equitably, the way natural resources are dis-
covered, produced, consumed, recovered and re-consumed
will define, more than any other activity, the attainment of the
Sustainable Development Goals. Against this background,
it is critical to support European enterprises in the adoption
of new practices and transition to enhanced business models.
A published paper by the United Nations in 2015 emphasises
the need of innovation as a key pathway to achieving the ob-
jectives in the 2030 Agenda for Sustainable Development and
makes an urgent call for new business models in the mineral
extraction industry.

The mineral extraction industry underpins the value
chain of critical business sectors in the EU, such as defense,
automotive, aerospace and medicine. And despite increases
in resource efficiency, primary mineral resources are nec-
essary to nourish the development of modern societies for
the coming decades. For this reason, securing reliable, sus-
tainable and undistorted access to mineral raw materials
is a growing concern within the EU and the motive why the
European Commission has defined a list of critical raw mate-
rials (CRM) for the EU economy.

Sustainable Development Goals
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Figure 1.
Sustainable Development Goals

One of the principles is comprehensive and integrated
resource recovery. In a nutshell, this new approach argues
that any operation should disturb a mine site only once
and extract all useful materials using an optimised integra-
ted flowsheet. This principle also requires that all by-pro-
ducts and residues are (re)used (closed system, available
for successive life-cycles) and that by-products and tailings
at the end of life to be ‘future-proofed’, i.e. they should retain
their ability to continue to be of value into the distant future
where technology/economy may make feasible their use.
This is a big difference with the conventional logic as, while
it may represent higher economic costs to a mining compa-
ny, it provides a more comprehensive societal benefit, may
help to gain social acceptance and reduces the risks of en-
vironmental pollution (waste streams are inexistent or highly
reduced). The implementation of ‘comprehensive and inte-
grated resource recovery’ advocated by UN requires a fun-
damental shift in traditional business models, because the
extraction and maximisation of the value of all existing mate-
rials in a mineral deposit increases the number of interactions
in downstream industries. This does not mean, necessarily,
higher complexity of industrial processes. But it requires
more sophisticated analysis and operational integration of
many different value streams. And to make this transition
efficient, it is critical the support of an innovative cluster ap-
proach where dialogues across industrial sectors maximise
resource efficiency and boost the design of new flowsheets.

CRITICAL RAW
MATERIALS PROBLEM

Mineral policies and strategies and need to be regularly
revised and updated. An important point, which is extreme-
ly critical, is the fact that parts and/or the whole value-chain
of several CRMs are moving to China and South-East Asia.
For CRMs that are found in the EU or can be recovered,
an industrial chain needs to be identified, developed
and protected.
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deposits, by dark green - prospects

Raw materials are essential for the sustainable func-
tioning of modern societies. Access to and affordability
of mineral raw materials are crucial for the sound functio-
ning of the EU’s economy. The increasing demand in raw
materials raises growing concerns regarding the mineral
resources and especially metals availability. Furthermore,
many metals, metalloids or rare earth elements which had
no application in the past are now used for the manufac-
ture of high added value products especially in the domain
of new and green technologies. Many of them are by-pro-
ducts of base metals production and their reserves are very
limited. Therefore, a new list of critical raw materials was
established by the European Commission in 2020.

The list of CRM has been extended to 30 from 27 in
2020, excluding Helium. Four new metals were added:
Strontium, Titanium, Bauxite, Lithium. Bauxite — the main
alumina ore. Titanium — aerospace industry. Strontium —
medicine industry. Lithium - a valuable component of high
energy-density rechargeable lithium-ion batteries. Ukraine
can play a crucial role in ensuring economic security and
strategic stability of the European industry by becoming an
integral part of pan-European clusters, raw materials and
production alliances at all stages of creating added value
for raw materials. 23 from 30 CRMs are identified by MinPol
in 2018 and expanded according to the 2020 list (fig. 2).

For the first time, the high CRM potential of Ukraine
was revealed by the MinPol on December 11, 2018 before
the high tribune of the European Commission within the
SCRREEN project. Presently, the European Commission wel-
comes diplomatic actions with Ukraine to support the pos-
sibility of integrating Ukrainian potential into the EU’s stra-
tegic industries and technologies taking. Ukraine is one of
the leading mineral, and raw materials producing countries
of the world. More than 5% of world mineral reserves are con-
tained in the subsoil of Ukraine. At the same time, Ukraine
occupies only 28th place in the world for the extraction
of mineral raw materials. This testifies to the huge undis-
covered mining potential. Ukraine possesses industrial ca-
pacities and technologies to produce high-purity rare-earth
metals and their compounds and alloys of widely use with
focus to capture added-value is inherently competitive.
The key priority issue is reforms of the regulatory framework

are simplification and harmonization of the regulations.
If such is achieved, Ukraine clearly will hold promising
potential as a future source for Critical Raw Materials
(CRMs) and the EU-UA stand to gain from developing
a strong co-operation.

ACTUAL TRENDS OF MINERAL POLICIES

Ukraine development is a pillar policy aiming to improve
the well-being of people, economic growth. A phenome-
non of national market productivity will make Ukraine the
leader among advanced countries. Many steps have yet to
be taken in this direction by Ukrainian society. We believe
that there will be enough political will to implement all the
initiatives initiated by MinPoL to achieve close integration
of the pan-European strategic industries. The main task of
the current moment, we see forcing the state of raw mate-
rials independence of the EU industry, creating new value
chains with short logistics and optimal capital and opera-
ting costs. The current situation is unacceptable, name-
ly: the dominance of China controlling rare earth needed
for electronics, magnesium for car seats, laptops, wind
turbine, including Germanium - 65%, Brasilia — Niobium
for jet engines and other strategic technologies. Cobalt —
comes from the Democratic Republic of Congo (DRC) for
batteries, there is a lack of elements for battery production,
renewable energy in the condition of Covid 19 that results
in serious transport disruption and pressure between tra-
ders and consumers.

There is an urgent need for the EU vital market to fol-
low a strategy of the US and Australia that have conducted
strategic raw materials audit in order to make a safety cau-
tion for smooth mineral supply-chain to critical industries.
Europe’s dependency problems could be solved by facilita-
ting cooperation between neighbor countries, where Ukraine
has huge potential to become the major partner to close
it lacks their abundant mineral deposits.

It is vital to promote recycling of critical elements
and, to start using the EU’'s Copernicus earth observation
satellite in order to identify and manage new and existing
and sources.

The list of critical raw materials is economically and
strategically important for the Europe an economy, having
ahigh-risk associated with their supply. In the scenario, ‘miti-
gating actions’ need to be developed to reduce criticalities.

Therefore, the goal is to telegraph a degree of a CRM
(critical raw materials) value that could potentially result in
increased profitability for the EU strategic technology and
industrial sectors (fig. 3). The mineral policy is needed to
be meticulously treated (paradigm change) to facilitate
company investment security, streamline permitting and
access to minerals in a line with the European Green Deal,
the Circular Economy Action Plan, the Bioeconomy Strategy
and the European Industrial Strategy.

The aim of the European Commission is to provide
a powerful and transparent analysis tool to develop future
strategies in order to support mineral policy decisions.

There are also needs to include provisions which open
a window for boost in sustainable mining practices through
a more effective policy and to bring better regulation
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Figure 3.
CRM - Technology - Sectors

and enforcement as well as to underpin growth-oriented
balanced social and economic aspects.

The latest steps towards Europe economically resilient by
a framework for raw materials and the Circular Economy- cre-
ation of ERMA's (European Raw Materials Alliance). The activ-
ities will increase the production of raw and advanced mate-
rials and address Circular Economy by boosting the recovery
and recycling of Critical Raw Materials by 2030, taking the lead
also in the creation of pan-European standards for the charac-
terization of the properties of secondary CRM waste (WEEE,
EoL batteries, etc.). All organizations involved in promoting R&I
for substitution in the EU would certainly welcome a specific
substitution strategy for Europe.

Mineral Resources are the key to a growing economy.
One of our key messages are to promote National Mineral
Policy Frameworks which are based on the value chain.
If we have a look more deeper, the value chain starts in the

EUROPEAN
RAW MATERIALS ERMA
ALLIANCE

The official launch of the
EUROPEAN RAW MATERIALS ALLIANCE

erma.eu

29 September 2020

- European

Commission | @
Figure 4.

Start of ERMA (erma.eu source)
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moment when minerals (as a part of the earth crust) becomes
an objective of economic interest. So first, there should be a
demand for specific raw material which is determined by so-
ciety needs, economic development and technological prog-
ress. Such process is, thus, very dynamic (CHANGES IN TIME).
The ongoing monitoring of the European mineral needs, a
dedicated database of critical raw materials, other minerals
and market prices are setting up an overview assessment of
the theoretical maximum value of the mineral economy
Contributions from all sectors of technical study could
bring added value in the main pillars of Land Use Planning.
The protection of natural resources as a path to sus-
tainable development of Human Life could not be forgot-
ten. This concept concerns to any natural resources: water,
forests, soil, land, while minerals should be treated more
carefully. Take it into account that energy and non-energy
mineral recourses are non-renewable. In that context,
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the concept of a recycling economy, including agricul-
ture and industrial production, can also help to conserve
land and natural resources, significantly reducing waste
and pollution.

MINING SECURITY ISSUES

Mining waste management takes a special position in
environmental protection.Vale’s Corrego do Feijao mine
accident in Brumadinho, Brazil, on 25 January 2019 trig-
gered an urgent revision of the Principles on mining in-
frastructure. This reflected the Global Industry Standard
on Tailings Management represented by Dr. Bruno Oberle
August 5, 2020. Co-convened by the International Council
on Mining and Metals (ICMM), United Nations Environment
Programme (UNEP) and Principles for Responsible
Investment (PRI), the Global Tailings Review has estab-
lished a robust, fit-for-purpose international standard for
the safer management of tailings storage facilities. This
standard can be applied to existing and future tailings fa-
cilities, wherever they are and whoever operates them.

i
Sevienirg

Global Industry
Standard

on Tailings
Management

cvM - UNe

PRI

Figure 6.
Major principles of the Global Industry Standard on Tailings Management

Strengthening current practices in the mining indus-
try by integrating social, environmental, local economic
and technical considerations, the Standard covers the en-
tire tailings facility lifecycle - from site selection, design
and construction, through management and monitoring,
to closure and post-closure.

With an ambition of zero harm to people and the
environment, the Standard significantly raises the bar
for the industry to achieve strong social, environmental
and technical outcomes. It elevates accountability to the
highest organisational levels and adds new requirements

for independent oversight. The Standard also establishes
clear expectations around global transparency and disclo-
sure requirements, helping to improve understanding by
interested stakeholders.

The Standard was developed through an indepen-
dent process - the Global Tailings Review (GTR) -
which was co-convened in March 2019 by the United
Nations Environment Programme (UNEP), Principles for
Responsible Investment (PRI) and International Council on
Mining and Metals (ICMM) following the tragic tailings fa-
cility collapse at Brumadinho, Brazil, on 25 January 2019.

The co-conveners have each endorsed it and call for its
broad and effective implementation across the industry:

UNEP will support governments that wish to incor-
porate and build upon this Standard into their national
or state legislation and policies.

PRI, representing USD 103.4 trillion in assets under
management, will be developing investor expectations
to support all mining companies in implementing the
Standard.

ICMM member companies will implement the Standard
as a commitment of membership, which includes robust
site-level validation and third-party assessments.

RISKS OF STERILIZATION
OF MINERAL RESOURCES

Since the land issue is one of the most delicate in
a densely populated areas heavily dependent on agriculture,
housing, infrastructure or other non-mineral development,
a fair and equitable distribution of land is important for
a mineral perspective. This argument is supported by the
worldwide evidence suggesting that a more egalitarian
distribution of land would generate significant producti-
vity gains, avoiding a risk of STERILIZATION OF MINERAL
RESOURCES.

Hence, currently policies and programs affecting the al-
location of land, minerals and water among competing uses
that have a profound impact on generation and distribution
of economic benefits. The establishment of the rational
system of urban and rural development as an instrument
for equal competition over mineral and other natural re-
sources is a basic mechanism.

There is the need for strategic and open network be-
tween political, industrial and local communities through the
exchange of information to enhance knowledge, experience
and skills between stakeholders. Social acceptance of that
idea is a fundamental element that must be addressed to de-
velop a conflict-free area for mineral development activities.

The policy should be built upon linkages between de-
mand and supply, upstream and downstream industries,
society needs and economy, etc. The access to land for
mineral-based industry is the corner stone of this process
and should become one of the policy priorities.

The connection between sustainable development
goals and minerals extraction could play role in land use
decision-making also at local level — especial in the eco-
nomic sense. What is sometimes overlooked is that the
extraction and use of mineral resources enables the know-
ledge growth and innovation for their more effective use.
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The common ground:

— Treating mineral resources in parity with other natural
resources based on understanding its;

— The value or mineral resources should be closely
linked to their potential use (application of value chain
approach);

— The sustainability of mineral land use should be repre-
sented by all dimensions: economic, environmental, so-
cial, not forgetting the knowldge growth and inovation
potential;

— The relations between stakeholders should be at part-
nership level and in this way they should cooperate.

Supporting national framework is based on the 5C:

— Capacity (personal, technical, financial to work
effeciently);

— Competence (the decissions on technical aspects is
made by a person with an appropriate expertize);

— Cooperation (the authorities-industry-communities
should work as parters in finding optimal solutions
for all stakeholders);

— Compatibility (possibility to combine different functions
and land uses which are not incompatible);

— Coherence (avoid or minimize the existence of confli-
cing policies);

— Finally — we should respect that other values and socie-
ty needs might have priority in a specific situations;

- In addition to general principles just presented, we have
identified three basic pillars which shape our approach:
+ Information and transparency - the support of know-

ledge base growth, the availability of information to
relevant stakeholders, communication in the way
they could be understood also to non-specialists;

+ Balancing of interests — the different stakeholders
has different interests, these interests should be
objectively valuated to set balanced priorities; the
partnership between authorities, industry and com-
munities should be strengthened;

« Permitting and legal framework — sustainable solu-
tions for mineral-based economic activities could
only work if the framework conditions including
permitting are viable for the industry (not deterio-
rating), this includes the sufficient competence
in decision-making.

CONCLUSION

Summing up, we would like to emphasize that the main
task of today is to create an effective system for monitoring
the movement of raw materials along the entire added-value
chain. The ability to quickly identify and respond to challenges
in mineral policy will provide leadership in EU strategic techno-
logies and industries. This process has already started with the
creation of the European Raw Materials Alliance ERMA. State
institutions, businesses, scientific institutions, and civil society
in the close dialogue are able to ensure sustainable develop-
ment and security of civilization as a whole.

Based on the foregoing, an effective CRM policy is a ma-
jor challenge for maintaining a stable EU economy today. New
sources shall appear in the nearest future. The aim is to start
working with sleeper prospective mining objects, consisting of
CRM across the EU and associated countries. The community
has already paid particular attention to the secondary enrich-
ment of mining and tailing waste, as well as the secondary pro-
cessing of WEEE.

Sleeper mining objects should get a second life primarily
through a social license. Local communities and the general
public can change the negative perception of mining activity
into a potentially positive one through broad sociological pro-
jects to increase knowledge among civil society about modern
mining and enrichment technologies. Small objects suitable for
compact green mining technologies have the main prospect.

Prospective objects in associated countries are of interest
as new sources of CRM for strategic technologies and indus-
tries. The focus will be primarily on the countries of the Balkan
region and Ukraine.

In this direction, attention should be focused on harmo-
nizing the legislation of these regions with the best European
and world practices of subsoil use and the policy of mineral
raw materials. The first steps have already been taken by the
European Commission on the MinPol initiative presented in the
SCRREEN report (scrreen.eu) in 2020.

The secondary enrichment of mining wastes will allow
solving two main tasks - reducing the man-made load on the
environment and creating new CRM sources for strategic tech-
nologies and industries. The main benefit of secondary mining
is the reduction in CAPEX&OPEX - since the ore is already at
the surface and the mining infrastructure is in place. The same
factors apply to the recycling of finished products that have
completed their life cycle.
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VY craTTi NpoaHanizoBaHoO 3MiHM B ITONWUTI Ha CUPOBUHY 1151 PO3BUTKY i 11BUAKOTO ITOLIU-
PEeHHS K/II04OBMX TEXHOJIOriN, 1110 BiAIoBifaoTh BUMOraM IMoCTiMHOrO, AMHAMIYHOrO PO3-
BUTKY OCHOBHVX €BPOIIEVCbKUX rajy3eit POMMCIOBOCTI. PO3I7ISIHYTO B3a€MO3B'SI30K MK
IVMHaMIKOIO 3POCTaHHS CITOXXMBAHHS MiHEPa/IbHUX pecypciB i 3MiHOI0 yMOB BUAOGYTKY 11X
pecypciB. 3AilICHEHO KPUTUYHUI OIJISiT, METO/iB MPOrHO3yBaHHS 3a71€XKHOCTI Bif, MiHepasb-
HOI CMPOBUHM, 30KpPEMA, OLIiHHWUI MEeTO[, MPOTrHO3yBaHHS, 3aCHOBaHUI Ha PEKOMeHAaL|isIX
3 OLiHIOBaHHS MOTPe6 y MPUPOAHUX pecypcax Ta iXHiX 3aMiHHMKaX.

TIpepcTaBneHuii HOBUM TiAXIT, AEMOHCTPYE, 1o Oynb-sika orepallist TOBUHHA GyTu MpoBe-
JeHa mig, yac BU#o0yTKy TiNbKY OQMH pas i MPUBECTM A0 BUIY4eHHS BCIX KOPUCHUX KOMITO-
HEHTIB 3 BUKOPUCTAHHSIM ONTMMIi30BaHOI iIHTErpOBaHOI TEXHOJIOTIUHOI CXeMu.

LieVt MpUHLMIT TaKOX repeabauae, 1106 Bci MobiuHi MPOAYKTY i 3anVLIKM BUKOPUCTOBYBa-
JIVICSt TIOBTOPHO i 1306 Mo6iuHi MPOAYKTY B KiHLIi )XMTTEBOTO LMKy Gyny «OpiEHTOBAHI

Ha MaitbyTHE».

BxasaHo, 110 JOCTYT A0 MiHEpanbHOI CMPOBUHYU Ma€ BUpillasibHe 3HAUeHHS [J1sl HOp-
ManbHoro GpyHK1ioHyBaHHS ekoHOMiku €C. TIpencTaBneHO HOBUI CITMCOK KPUTUYHOI
MiHepanbHoi cvpoBuHM (CRM) 2020 poKy i AOKN1aAHO 0OIPYHTOBAHO CITOCOOY KOMITeHCa-
uii pediumTy CRM.

OKpeMO HarosolEeHO, 1110 A0 MONITUKY B ranysi MiHepasibHOI CUPOBUHU HeobXinHO cTaBUTUCS
BiAMoBinanbHoO, 11106 3a6e3rnieunTyt 6e3reKy iHBeCcTMLN. 1[0 CTOCYETLCS OCTAHHIX KPOKIB B Ha-
MPSIMi EKOHOMIYHOI CTiIMKOCTi €BPOIU, TO CTBOPEHHSI EBPOIENCHKOrO CUPOBUHHOTO aJIbSIHCY
(ERMA) BM3HAHO 0cO6NMBO €eKTUBHUM. [7106/1bHMIA Taly3eBUiA CTAHAAPT 3 YIIPAB/iHHS
XBOCTOCXOBMI111aMM MMPENCTAB/IEHO SIK HAAIHMM YHIBEPCAZIbHUI MDKHAPOAHWUM iIHCTPYMEHT

3 6e3MeYHOro ynpasniHHSA BiAXoAaMy BUA0GYBaHHSI.

HaBeneHO apryMeHT, 110, OCKi/IbKY 3eMeJlbHe MUTAaHHS € OOHUM Hanbinblu penikaTHUX
B Ir'yCTOHACEeJIEHVIX pPalioHaX, TO erajliTapHui (CpaBenMBYi) PO3IOZiN 3eMJli € 3arOpyKOI0
YHUKHEHHS pU3UKIB cTepunisauil MiHepanbHUX pecypciB.

3a3Hau4eHo, 110 € HarasibHa rnorpeba y $yHKLiOHyBaHHI cTpaTeriyHoi Ta BinkpUTOi Mepexi
MIX [ONITVYHMMY, IPOMMCTIOBUMM 1 MIiCLIEBMMM IPOMafaMM LIsSIXoM 06MiHy iHpopmauieio
A7l pO3lMPEHHS 3HaHb, NOCBiAY 1 HABMUYOK MDK 3alikaBneH MY CTOPOHaMU. IIpUMHSTTS L€l
inei cycninbeTBOM € GyHOAMEHTNLHMM 3aBAAHHSM, SIK€ HEOOXIOHO BMKOHATY A1t CTBOPEH-
Hs1 6€3KOH}NIKTHOrO MPOCTOPY OCBOEHHST MiHEPaJIbHUX PECYPCiB.

BUVICHOBKM CBifjuaTb, 1110 FOJIOBHE 3aBJAHHS HA CbOTOMHI — Lie CTBOPEHHS epeKTUBHOI cucTeMu
MOHITOPUHTY PyXy CUPOBMHM JIaHLIIOXXKOM CTBOPEHHS I0aHO0I BapTOCTi. 3AaTHICTb LUBUKO
BUSIBAISITU [TPOG71IEMY MiHEpasibHOI MONITUKY Ta pearyBaTyt Ha HUX 3a6e3MeumnTb ninepcTBo
€C B cTpaTeriuHMX TEXHONOrIAX i ranyssax. Llen npouec Bxe noyascs 3i CTBOpeHHst ERMA.
Dep>kaBHi iHCTUTYTH, Hi3HEC, HAayKOBi YCTAHOBM 11 TPOMafsIHCbKE CyCITiNIbCTBO B TICHOMY Ajia-
n03i 3paTHi 3abe3neunTy cTanuit po3BUTOK i Gesrexy uyBinizauii 3aranom.
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E€KOHOMIKa,; cTpaTeriyHi cekTopu; cTpaTteriyHi TexHosorii; ERMA; LuiHOBI TeHAeHUil.



