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Challenges

Labour market

- =

e There is a gap between the requirements of the labor market and training
in the education system

Education system

e State standards are systematically lag behind the requirements of
technology and business processes in industries (especially in high-tech)

e Communication processes to transfer requirements from the business to
the education system are not configured
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Skills anticipating in Russia

First experience

*A large-scale research project “Anticipating
skills demand in hi-tech industries” (2011-
2013)

*Ordered by the Ministry of Education and
Science of Russia

*Carried out by Budget monitoring
centre of Petrozavodsk State University.
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Field of study - hi-tech prioritized
industries in Russia

7 hi-tech industries prioritized in Davos priorities 2012

Russia [World Economic Forum, 2012]

Medicine and healthcare Personalized medicine, nutrition and
disease prevention

Biotech Synthetic biology and metabolic
engineering

Effective management of natural Utilization of carbon dioxide as a

resources resource

Nanotech and new materials Nanoscale design of materials

Energy efficiency High energy density power systems

Transport and space systems -

IT Informatics for adding value to
information



Skills anticipating methodology
(for each hi-tech industry)

Preliminary
trend analysis
- expert panels

KOLKOVO
Foresight

Moscow state
universit

Employers survey

Job&Competence
description

Best foreign
practice

Lists of
skills in
demand
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Preliminary trend analysis

“Envisioning technologies” is the core of
skills anticipating methodology




Foresight layout

Trends in hi-tech

industries Foresight
session

New technologies New market Opportunities
(new goods/services) New Goals
achieved by
company/emplo

New management
forms

New market Threats
(replacing techs)

New Goals can’t be
achieved within the
competence

New Goals achieved
within the competence

NEW SKILLS
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Soft and hard common skills for all 7
hi-tech prioritized indusiries in Russia

General skills (32 items)

Pillar 1. Analytical work

| Information search:

Il Information processing (complex,
comparative, situational analysis and
synthesis):

[l Synthesis

Pillar 2. Organization and Administration
IV The internal organization (ability to self-
learning and self-education)

V The external organization:

Pillar 3. Communication (interaction):
VI Leadership

VIl Team and interrelationship:
Professional skills (27 items)

Pillar 4. Product and services design
VIII. Assessment of the market and society
needs

IX. The design process

Pillar 5. Product and services production
Pillar 6. Implementation \ product and
services support

=)

Pillar 1. analytical work
I Information search:
The ability to effectively search information across heterogeneous
environments, etc.

Il Information processing (complex, comparative, situational
analysis and synthesis):

The ability to capture and classification of data , and their use:
Detection of the object material properties and characteristics
Identification of common and distinguishing properties of the
objects being compared

Classification of objects by a specified base

Establishing the need or appropriateness of known feature
Selection of information under the task:

Selection of objects to solve the problem

Selection of examples illustrating the general rule

Information and Knowledge Management

Drawing conclusions from the analysis

Formulating a hypothesis

Creation and operation instructions given algorithm
Construction of proof or refutation of a statement
Determination of cause and effect

Schematization of the material studied




“Job&Competence Description”
implementation technology

1 stage 2 stage
Experts: SEO, Experts: HR-managers,

leading developers,

leading experts, _ i
engineers, etc.

engineers, etc.

SR
J

Occupation and
T —> | activity o!escrlptlorl/
S/ perspective skills list
| conditions K /
y,

“the problem solved by the employee and
the way he does it”




Example of implementation of
“Job&Competence Description”

Occupation - «Database Architect»

Challenges/Tasks

Tools and Technology

Work conditions

Ensuring effective
management of user data
stores, the quality of the
stored data, logic, storage and
retrieval..

Optimization of the access
speed and storage efficiency.
Search for new media and
mechanisms for access to
information for a
revolutionary new indicators.

Computer technologies, portable

electronic devices.

Access to modern computing
clusters (supercomputers) or
other effective methods of
calculation.

Soft skills

The traditional office with a
small amount of people per
unit of space and providing a
comfortable environment
(adequate lighting, low noise,
etc.) or remote work format
Access to the Internet and
other resources needed.

Hard skills

e Analytical thinking
e Structuring

¢ Organised nature
e Result orientation
e Information search
e Creative thinking

e Learning determination

e Working with algorithms
¢ The use of mathematical tools

e Fundamentals of systems analysis, design
and performance evaluation

e Current models of data assessment
* Modern trends in computer science
e Working with Databases

e “Soft" computing technology

* The integration of software products




Personnel evaluation
in line with skills in demand

Envisioning
technologies Personnel evaluation

\ T~

Lists of skills in demand Skills barometers

Recommendations for the improvement of curricula
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Best practice
occupation barometers - Finland

Southwest Finland’s Occupatlonal Barometer 2011 /1

ttusiicn in
e Ll e L  dmnaary 2011,

Centers for Economic
Development,
Transport and the
s — Environment (ELY

w
=
=
o=
o
x
w

concrele wosters
Truck dsvess and drivers of specisl srculsied
vehces.

=

w ccomeodatcn suriness managers Engr G i
[x] Eduerising o markebeg managers, designers sed lznnckegy Preotss cpesiors CUPATIONAL BAROMETER OF SOUTHWEST FINLAND, II / 2013
= e Execusces = seganzsbans sdunizns. Precessed focd workars
= rerhecs, censbucton arciecs B 3
el sl Fire sl Seles emmculues
=l Basamblers of enginessing worts prodic and Canterer Soheazermans
E metal ndushy Zroducts oo st School hensmasizrs aed princizais
Smkers, peiryeacks avd corfectanery mskers Gerering ransger Securfes avd Sransisl servcs deslers
Sosbuiies, pand process spersiosjuner: Heiressere, beouh s, bing s Secury queris
Erewingand deslery Housshee: Jdomests  Seniorcil servaris
werkers warkers Senior sSzils nlozal szvermment
Subdings piniers Indisivel peiters ard vamizees Samice sisson sinf
Bus Siver and car drvers Insuston morters Semers 0 e gemert iy
Busmezs sxecubves Insumrce e -
Sukhers, meal pocessing warkers Leundey ad Seaners shos wavkers. [or—
Surers Uegel mdymers, counssllors and mapertz Sserts a4 gyl edication insbuskzes ) IN BALANCE
Cazing amd wesde game menzges I — Sievedoring aed lomding workes o o it o Ot e il mechanical e
o dng eave wekirs Machine ond sngne mechanicers diebbased opereioes ea il podecrs T -
Cridmicders, day care Msi camers sed al saving s Temoerwarker as e S I i o e s ool sace bunass
i Traners sed inshusiers _‘.._n": e sy o e
Clzaz fencrers uu\mmm.tmwmwsm Tranalators, rieroreters ey mabars g managers o chiog wort
Clearing sd forwerdng agenis, bacsporighennzrs cafes, cavleemn ek T comauhans, el ogrizesand soriaes oo woters A ey e peonwiagnod
Clesggmen Messiieg ergreers and lechricians and ok s bt
Couner, deiuery ssnize e G T tors s e s s of oo dutery workars  Hachvssers, i, Bating sk
Dedzhlndslnd wgrecen Ml caing works higher educatn " B packey” don et o
Decach T wes mpracarmiie Ugraisterers - e e S, s AL o s
[ s ety 1 oot wokars
Electical Ine irsisles Framscsuiiel sxisiaris Whilzssiers ond refsiers e e e P e
Elecircel meceancs shers Pz e Ward srocesscr aperakes, sl - e ot ity
Ermeleyees i soganzslizns and wrizns “Foulh warkars 2na lempesance werk insucizes o 5t cspon e vk
ert and recnulment servce offcisls o macharicisns g s shop workers i snd rapon gt
Ermeleymert an recutment senvize ofzis Pracse mecke - mmm‘”‘_g« ecpor g
oy s e, curueion s wperts ‘ﬂ‘?“. v "
et i o s Bosrs
S
hosrmakans
. S manapes
S ivcaton sructons
. e e e coecosa ters wd
Vs s and s e work

AT waris Simcring o ossng wrk
e ok, blasters St
froscy TR e eatmatars and drecomakers woting at

P
el R s s e
s ks
T e it g
T,
P vt artbic ardd enturtansment ok Tratators intarpraters
iy | | oL
e Loy
A S TR, s s i
L T e Dt e g
R o] et
s iy ok e
e . YR i
T ey )
N Co el R T
e Tk
s s e e
o e Y it

fiocs
B Cortrs for Eccronk Developmirt,  Ratspesrson, 32, 0. B 530
Srtm Bk et oo §
St Pt oo 8

s watvicas
o st
ecserticaions

- s
Rsrios i engoesiog wors roducs mametl I St T ot pione e
by oot Tooab i s
U ——- e oL
o) ey i o8 o s v s
s T s e
heits s ravel Conauuhants, wave ongaricars and Socrwares
it b asit
e ity G wctopee ]
ey s s g sl e ok edr s oo,
2 ghermest o= e
et i swrsng P e e
e o o eplogmart e bt in e coming hllye:. Th tsadon
T o vage of obueht - s

Budget monitoring center of PetrSU



Personnel evaluation -
skills barometer

SHORTAGE

the competence is in demand,

but not developed enough

among the particular group of
employees

BALANCE

the competence is in demand

and developed enough among
the particular group of
employees

SURPLUS

the competence is developed
enough among the particular
group of employees, but non-
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Skills evaluation matrix

———> Employees groups

4 )
4[ Hard skills Ji > research department employees
.
R
| engineering and experimental
X department professionals
| Specific hard skills I ' production department )
X employees )
4 )
) operational staff
[ Soft skills Jf X )
4 )
> executives
L J
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Fragment of a skills barometer:
“medicine and health” industry

Executives

Professionals Proffesionals
(higher (secondary

vocational vocational
education) education)

Hard skills

Knowledge of modern fundamental and empirical research methods

Knowledge of fundamental mathematics, physics, chemistry

Results anticipation and process models development skills

Knowledge on how to adhibit crude drugs, pharmaceuticals,
biopharmaceuticals and nutritional supplements effectively

Working knowledge of modern equipment

Ability to apply statistical and applied mathematics methods and
software in order to solve computational diagnostics and forecasting
problems

® ® 0 00

® 0600 00
® 0@ 00 ®

Soft skills

Decision making

Respect/understanding

Motivating others

Authority delegation
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Fragment of a skills barometer:
executives

EXECUTIVES BIO ICT MED NANO ENVIR TRANS ENERGY

Hard skills

Information technology

©l © | ©

Handling information

Basic knowledge of the subject area

Standards

Soft skills

Adaptivity/flexibility

Self-discipline

Information search
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Attitude to further education/training
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Applying skills barometer

— Latest information on skills in demand
possession

Updating curricula for vocational education,
training and career development

Information dissemination among all
interested actors

Employers involvement into the qualified
personnel training
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Applying resulis - 1

v
;/'ACVI

Strategic Initiative
Agency under

Ministry of
Education and
President of the
Russian Federation

Science of Russia
/ \ PN
}}Emm Russian higher,

AFEHTCTBO
CTPATEMMYECKUX
WHULIMATIB

National Skills and education ’l
Qualifications Institutions
Network
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Applying results - 2

Envisioning technologies .
V4
V4
Lists of skills in demand Skills barometers

Curricula development:

1. Federal state educational standards adjustment

2. Curricula adjustment
3. Training new skills based on existing subjects

4. Introducing new subjects in curricula
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THANK YOU
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Contact
us
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Svetlana Sigova
Phone: +7 (8142) 71-32-29, Fax: +7 (8142) 78-33-02
Email: sigova@onego.ru

Petrozavodsk State University
Budget monitoring center

Address: Lenin str. 31
Petrozavodsk, Karelia
Russia 185026
Website: http://openbudgetrf.ru
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