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In order to rebuild
Ukraine we need
to elaborate some
strategy. | hope
this strategy will
be green
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GREEN BUILDING CONCEPT

MAIN PRINCIPLES MAIN TRENDS IN UKRAINE

Efficient use of energy, water and other resources
Increase in use of renewable energy

Pollution and waste reduction, and enabling re-use and recycling

Consideration of the environment and final users impact

Use of materials that are non-toxic, ethical and sustainable

TOP TRENDS

Development of the recycling facilities
Renovation and increasing of energy efficiency of buildings

Prolonging life cycle of the building materials

Increasing use of renewable energy

Increasing use of recycled products & raw materials in production

[xepeno: Ukraine Invest
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B Towards a Green
Economy in Ukraine

Despite a lot of problems that this bloody war
evokes whole world is moving in the green direction since
future of our planet can be very bright and promising only
in the decarbonized society. It is necessary right now to
think about green Ukrainian future since this war will end
sooner or later. There is an idea according which we will
create in the peaceful future very favorable situation for the
“Ukrainian jump” towards sustainable development
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Forest sector (forest sector consists of all

industries and subindustries that have deal with
forest: forestry, woodworking industry, furniture
making, wooden buildings, making energy with
wood, green tourism and others) of Ukraine can
become the sustainable centre of the Ukrainian
industry since it can provide favourable
conditions for climate change mitigation through
three effects simultaneously: absorption,
storage and substitution ones
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Circular economy - definition

EXTRACTION MANUFACTURE TRANSPORT USAGE
f?”llf- kol % W
0 o o 0
LINEAR ECONOMY MODEL

Rethinking the future:

It is a profound challenge, at the
end of an era of cheap oil and
materials to rethink and redesign
how we produce and consume; to
reshape how we live and work, or
even to imagine the jobs that will
be needed for transition.

END OF LIFE!
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VS
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FQRUM
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Circular economy - definition

A circular economy is an industrial system that
is restorative or regenerative by intention and
design. It replaces the end-of-life concept with
restoration, shifts towards the use of
renewable energy, eliminates the use of toxic
chemicals, which impair reuse and return to the
biosphere, and aims for the elimination of
waste through the superior design of materials,
products, systems and business models.
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Linear
VS
Circular

MpUHUUNN eKOHOMIKM 3aMKHYTOTO LIUKAY Y mebneBomy BUPOOHUUTBI

the big

me Diagramatic representation of circular economy and its domains
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Circular economy - definition

Extraction

]
Production

Butterfly
diagram

Landfill
(end of life)
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Circular economy - definition
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Circular economy - definition
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Circular economy - definition
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Circular economy - definition

CIRCULAR ECONOMY - an industrial system that is restorative by design

Increasingly powered by

renewable energy
@ s Mining/materials manufacturing

Parts manufacturer

g/ collection’

Biological cycles Technical cycles

Biochemical l *
feedstock Product manufacturer

R

Sarvice provider

Restoration Binsphere

Collection Collection

Extraction of

biochemical : Energy recovery .

feedstock? : J. l -

"-_‘ o ‘.-" Leakage to be minimised
Landfill

1 Hunting and fishing
2 Can [ake Doth post-harnvest and PosT-CONSUMEr wasta as an input
SOURCE: Ellen MacArthur Foundation - © ELLEN MACARTHUR FOUNDATION
Adapted from the Cradle to Cradie Design Protocol by Braungart & McDonough
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Decreasing
environmental
desirability
Reduce 0
Reuse _—— \ WASTE
‘ Pfﬂdl..l{:t ONLY
V Re-use
Recover

\
Recycle
: I ‘i“i - Disposal

GG 290. Savings from waste minimization in furniture
manufacturing. This Good Practice Guide was produced by

Envirowise. United Kingdom. Harwell International Business
Centre. 2001.
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In UK businesses, the cost of waste is typically 4% of
turnover - in some companies it can be as high as 10%.
Implementing waste reduction measures as part of a waste
minimization program can reduce these costs by a quarter whatever
the size of the company.

The furniture manufacturing sector has significant scope for
reducing waste. Savings of 1% of turnover can be readily achieved
with little or no investment cost. Across the industry as a whole, this
could result in savings of some £60 million/year.

GG 290. Savings from waste minimization in furniture
manufacturing. This Good Practice Guide was produced by

Envirowise. United Kingdom. Harwell International Business

Centre. 2001.
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Raw materials Wastes produced

(Inputs)

- typical waste
(Outputs)

Timber/board Goods in _ Timber: 35%
Conversion [T NSNEENENE.

Fabric/foam “ Board: 8 - 10%
Electricity Fabric/foam:
Direct/indirect labour 20 -25%
Preventive maintenance | Timber/board Cut
Frames fabric/foam

Rework

~l, Secondary Timber: 5%

machining " Board: 2%

Identify waste

Sealer Wood e Wood coatings:
Lacquer coating " 55-60%
Fittings Assembly [ .. 2% of all
(metal ~ components
plastic) :

Quality ~.._ Rejects
Labour Ceitvel -
Plastic
Cardboard Packaging. [T —— - Packaging: 2 - 5%
Labour

Dispatch |- Return rate:

GG 290. Savings from waste minimization in furniture P e s TR

manufacturing. This Good Practice Guide was produced by
Envirowise. United Kingdom. Harwell International Business 22
Centre. 2001.
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Timberwise Furniture Ltd is a manufacturer of domestic furniture. Turnover is
£8 million with a profit margin of 7%, equivalent to £560 000/year.

The company’s managing director recently met an old colleague who was singing
the praises of waste minimisation. The MD was not convinced, as the annual cost of
waste disposal was only £32 000. However, he asked the production manager to
provide an estimate of the total cost of waste. He found the result surprising. The
production manager began by calculating the cost of raw material wasted.

Item Total cost of raw material (f) Waste (%) Cost of waste (f)
Solid timber 600 000 44 264 000
. Board material 300 000 18 54 000
Ide nt|fy waste Fabric and foam 120 000 30 36 000
Wood coatings 160 000 70 112000
Packaging 75 000 5 3750
Total 1 255 000 469 750

Additional costs included:

B £23490 labour costs and processing costs of raw material prior to when it is
wasted (estimated at 5% of cost of waste);

B £32 000 disposal charges.
The total cost of waste was £525 240, some 6.6% of turnover.

The MD realised that a 1% reduction in waste, from 6.6% of turnover to 5.6%,
would reduce the cost of waste from £525 240 to £448 000. This amounts to a saving

GG 290. Savings from waste minimization in furniture of £77 240 - equivalent to almost a 14% increase in profit!
manufacturing. This Good Practice Guide was produced by
Envirowise. United Kingdom. Harwell International Business

Centre. 2001. 23
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RESOURCE FLOW ANALYSIS / PIUS-CHECK
HOW DOES IT WORK ?

Raw Material i
Operating Material -
Supporting Material

Recycables

1. Allocation of consumption
2. Action plan to improve efficiency

RESSOURCE FLOW

INPUT - OUTPUT

Spruce
70.345
m¥a

Pine
65.345
m¥a

Spruce
1300 m¥a

Electric Gy
Energ kWh/a

350.000 l'a

Log yard

Sawing & planing
unit

Length cut unit
Assoriment
Drying unit

Impregation

Laminating
lumber

Storage

Maintenance

Heating system

Trucks /
Forklifters

(@]
=

Laminated Spruce
Ti 25000 m¥a
Construction 20.000
timber m¥a
5-0[[' r"s'fa
» 'D-om "Na
15.000
sm'a
Wood 15.000
shavings smifa
74.1000
W ood chips iy
30.000
srrn‘la

24



MpUHUUNN eKOHOMIKM 3aMKHYTOTO LIUKAY Y mebneBomy BUPOOHUUTBI

Ukrainian National
Forestry University

RESSOURCE FLOW

RESOURCE FLOW ANALYSIS / PIUS-CHECK

- Wurzeireduzare Entrinder - ¥armmessimg - Kappstation - SpanesKreissige
a | 196808 fmin MRS i 1240 il 1 WEADD s L 1250 e |

mission Air

Products

Ewtschenkager | Trocknung_fir_KvH = —‘ ‘-’
Supporting Material Recycables o i |t £l L)

i

Waste D

1. Allocation of consumption I e C L dsenage | e
2. Action plan to improve efficiency [ — -

Bail
Labmean 000 —ia
=

W - Evattimran

21856  fmia
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Volume calculated on the base
of wooden products’ sizes taken

Volume calculated taking into
account the value of the

Volume calculated taking into
account the value of the

Volume calculated
on the base of

from drawing allowance for processing technological losses cutting useful output
percentage
Wastes ‘/ - ‘/ ‘/ — ‘/ ‘/ — ‘/ Additional
2 1 3 2 4 3 ways of
MIHNDES Y . Technological losses Cutting useful output . v.vas.tes .
the wastes Allowance decreasing . . . minimization
. decreasing percentage increasing
minimization
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Process stage

Goods in

Conversion
Secondary
machining

Sanding and
coating

Packaging and
delivery

Ukrainian National
Forestry University

Inputs

Base board

Labour, overheads

Labour, overheads

Stain, sealer, lacquer,
labour, overheads

Polythene, cardboard,
labour, overheads,
vehicle maintenance

* Increase in value compared to base piece.

(Value
added)

(£15)

(£12)

(£54)

(£14)

MPUHLUUNK €éKOHOMIKM 3aMKHYTOTO LUKAY Y mebneBomy BUPOOHULTBI

Product value

£5/base piece

£20/piece
£32/tabletop

f£86/tabletop

£100/tabletop

GG 290. Savings from waste minimization in furniture
manufacturing. This Good Practice Guide was produced by
Envirowise. United Kingdom. Harwell International Business

Centre. 2001.

Increase in
value (%)*

400

640

1720

2000

Process Goods into
step process
(tonnes)

Timber

conversion 1000

Secondary
machining

Sanding and
coating

Packaging
and delivery

Total

Waste arisings
(% of goods
into initial
process)

35

Waste
produced
(tonnes)

350

50

20

20

Value of Total value
waste of waste
(E/tonne)*  produced
(£)
[a]
1000 350000
1600 20 000
4300 86 000
5000 100000
616 000

Disposal

cost (£)
(at £30/

tonne)
[b]

10 500

1500

600

600
13200

Total cost Rank in
(£) order
of
priority
[a + b]
360 500 1
81500 4
86 600 3
100600 2
629 200
27
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Cornwell Parker Furniture Ltd investigated waste rates of solid
timber components and rationalized its ordering and specification
policy accordingly at its Chipping Norton site. Previously, it was kilning
its own timber - purchasing 1.6 m3 of timber in plank form to achieve 1
m3 of usable timber billets. By standardizing billet sizes, the company
now purchases 1.2 m3 of timber to achieve 1 m3 of usable billets.
Removal of the kilning operation, with associated heating and labour
costs, paid for the premium associated with billet material, while the
savings in the volume of timber purchased, machining requirements
and waste disposal costs amount to around £250 000/year.

GG 290. Savings from waste minimization in furniture
manufacturing. This Good Practice Guide was produced by
Envirowise. United Kingdom. Harwell International Business

Centre. 2001. 28
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Layezee Beds found that a large number of divan drawers were being damaged in In common with all furniture manufacturers, Senator International Ltd has a
transit around the shop floor. Through the use of improved handling mechanisms in problem with goods damaged in transit and products being returned. To counter
trolleys and racks, the number of drawers damaged in the factory was reduced from this, it has decided to use an increased amount of transparent plastic packaging so
6% to 1%, with an annual saving of £16 500/year. that carriers can see the product they are handling. Senator believes that this has

resulted in fewer damaged returns.

/

‘n'
a8 NI v

il

¢ TR,
1 4

AW\

g

GG 290. Savings from waste minimization in furniture
manufacturing. This Good Practice Guide was produced by
Envirowise. United Kingdom. Harwell International Business

Centre. 2001.
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Waste type
Wood off-cuts

Sawdust and shavings

Metal off-cuts (eg springs, furniture legs)
Fabric and leather

Foam

Cardboard

Plastic

Packaging

MPUHLUUNK €éKOHOMIKM 3aMKHYTOTO LUKAY Y mebneBomy BUPOOHULTBI

Options

Particleboard manufacture
Charcoal manufacture

Crafts (local schools and groups)
Local residents (fuel)

Pellet manufacturer

Briquetting (fuel)
Equestrian uses
Animal bedding
Composting

Re-use in local industry

Crafts (local schools and groups)
Re-use as mattress/cushion filling
Recovery contractors

Recovery contractors

Re-use with product

GG 290. Savings from waste minimization in furniture
manufacturing. This Good Practice Guide was produced by
Envirowise. United Kingdom. Harwell International Business

Centre. 2001.

Layezee Beds has identified all of its waste products that can be re-used or recycled
more economically than disposal to landfill:

B wood shavings and dust are collected and sold for use as animal bedding at
£60 - £70/tonne;

B larger wood off-cuts are given to a local company for use in manufacturing
woodchip wallpaper;

B cardboard is sold to a local recycling firm at £15 - £16/tonne.

Olympia Furniture Ltd sends out its final products on wooden pallets. The pallets are
sold with the furniture and bought back from the customer as and when required,
maintaining a market for pallet re-use. Through giving the pallets a monetary value,
a financial benefit is gained from continued re-use, as it reduces the amount of
packaging waste included in any obligation under the packaging waste regulations.
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Ukrainian National
Forestry University 1. Which processes are producing the most waste?
2. Which is the most expensive waste produced or
to dispose of?
3. Which waste could be most easily reduced?

To find out the actual cost of your waste you need to look first not at the
waste itself, but at your bills and purchase orders.

In addition to process wastes, there are many other areas within a manufacturing
base where waste could be reduced. For example, there are many no-cost and low-
cost ways of reducing water use in washrooms, where the true cost of water is higher
than the supply and sewerage charges alone. The true cost should include the
energy taken to heat and deliver the water in any building.

Once you have identified all of your waste materials, look at different ways of
incorporating or using them in your products. This may require a change in approach
to product design and time to investigate the possibility of using waste in new
products. In certain cases, it may actually be possible to create complete products
from waste materials.

GG 290. Savings from waste minimization in furniture
manufacturing. This Good Practice Guide was produced by
Envirowise. United Kingdom. Harwell International Business
Centre. 2001.
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Concept of the "forest sector" for plans and actions
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\Lﬁj Ukrainian National
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2. Storage effect. 3. Substitution effect.
THINK WHAT'SNEW  BLOG  ABOUT  CONTACT -
Design + Build  Timber Products Sustainability Wood at Home Project Gallery Education Q

WOOD® Why Wood?
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Concept of the "forest sector" for plans and actions

WHY WOOD @
1S GOOD . :::Z

LONG-LASTING ©

i STRONG @

GREAT FOR CONSTRUCTION @

Respect

-\,
‘ ) @ SOUND INSULATING @
& THERMAL INSULATOR ©
w ENDLESS USES ©
RENEWABLE @ woony

THE MAGIC PILL
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Concept of the "forest sector" for plans and actions

It grows annually by

‘Green
Source

Responsible products

eugreensource.org

(et annual increment)

The total volume af
Europe’ forests is

28 st

Growing stock in forests
and other wooded fand:
28,162.000 m?

Wood sap is used in N
COSMENICS, Syrups & &
beverapes

IS WASTED A

Leaves are used for
essential gils & L
natural fabric dyes.

R J

Young growing A
trees absorb COI

“ Branches are used
. for energy

QTHING - ) pmlt’ilﬂgtion

612 Million
m guropean forests keep growing

Packaging

The annual harvesting is -

455 tr =]

(Annual fellings) Paper, Board

& Textile fibre
manufacturing

)

&
- NS e

L] PRO CARTON

’ RENEWABLE RESOURCE

Sustainable forestry preserves biodiversity
and ensures parts of the tree are also left in
the forest to maintain natural nutrition
cycles and provide habitats

The external parts
of the trunk below
the bark are used for
pulp preduction

ElRete

the most €04 y
\) 2 Bark is Pulp production
1 used as uses sawmill chips
. cork. mulch and saw .ju-g\
& enargy

Trees are a source of more than

5000 Products

including advanced materials

I =

. Wood based
A panels
" —
Sawmills .
The best parts of the
tree trunks are used $awn
far sawn timber ll mber

Biodegradable

of bioenergy
\, Industrial _/
sidestreams

Renewable
Energy and Fuels

Various formats

Advanced
materials

Wooden construction

Many wood and wood fibre-based

products cffer a low-carbon
alternative to fossil-based
rmaterials and retain the carbon -
for their useful life. The farest-based
industry provides
added value worth
T3 : g ot
,_ €166 "
E Billion =27
p and emplays
; Million
e Packaging, mouldings, A‘sump ropeans
gardening & .
fencing, joinery,

furniture
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2 CircHive

Ukrainian case within the frameworks of
the CircHive project.
Piloting: status quo

Orest Kiyko,
DSc, Professor , Ukrainian National Forestry University (UNFU)

X * =0 This project has received funding from the European
* * Union’s Horizon Europe research and innovation
* *

@CirCH'i.VG circhive cu * o x programme under grant agreement No 101082081



The first steps towards biodiversity
(ecological reporting)

Environmental tax declaration Calculation of the pollutants emissions “Supply Chain Certification Standard” (FSC-
P STD-40-004 V 3-0); (FSC-STD-40-004 V 3-1)
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The environmental tax is calculated as the multiplication of the
polluting substance mass by the corresponding tax rate
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The first steps towards biodiversity

Construction of the furniture boards
made from solid slats and furniture
boards made from slats that are
joined lengthwise

Technological map of furniture board production from hardwood species lumber at Agroderew LLC

Rough-sawn stock (not

Processing to the

Waste Useful output (average) Useful output (average)
Stage No Raw materials Expected product Type of works 1tr113 Y g in m3 (input volume -
Sawdust Fuel wood ? 100 m3 of logs)
1 Logs Raw “ncumtrﬂlmber 33 Sawing of logs 12% 16% 72% 72
5 Raw “ml‘ﬁi‘mber >3 Raw bar Rip-sawing 14% 14% 72% 51.84
56% 53x53 MM 29.030
44% 43x53 Mm 22.810
3 Raw bar Dry bar Drying Shrinkage, 10 % 90% 46.656
53x53 MM 50x50 26.127
43x53 MM 40x50 20.529
4 {5 e Rough-sawn stock (not Optlmlzatl'on Cross-
planed) cutting
50x50 50x50 2% 8% 90% 23.514
40x50 40x50 2% 10% 88% 18.066

5 bl Planed bar specified width and
plane thickness
50x50 46x49 18% 0% 82% 19.281
40x50 36x48 14% 0% 86% 15.536

This project has received funding from the European
Union's Horizon Europe research and innovation
programme under grant agreement No 101082081
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Calculating the ecological footprint for the product

In general, the overall ecological
footprint of a product can be
divided into two components,
referred to as direct (DIR) and
indirect (IND), according to the
equation:

EPF — EPFDIR + EPFIND

(DIR)
Timber (raw Raw materials Electricity Production of the heat for
materials) harvesting transportation production drying (wooden waste burning)

(IND)

This project has received funding from the European
Union's Horizon Europe research and innovation
programme under grant agreement No 101082081
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Table 1. Formulas for calculating the ecological footprint of a furniture boards production, which is related to direct land use

N Indicator Formula Explanation Result
The rate of consumption of Vit - estimated volume of round timber (V,; =
| round timber for the b ﬁ mg/ 100 m3); i1
production 1 m® of a furniture Ve ' m3 Vep - the volume of manufactured furniture boards '
boards (Vs = 2621 m3).
H - the rate of consumption of round timber for
The area of land of direct use, u production 1 m? of a furniture boards (H =
which is necessar for m3 :
2 production 1 m3 of a fu)ll‘niture EPFpir = A’ L | /mg)’ 0.015
boards A - the average timber stocks in the forests of
Ukraine (4 = 251™°/, ).

This project has received funding from the European
Union's Horizon Europe research and innovation
programme under grant agreement No 101082081
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Table 2. Formulas for calculating the ecological footprint of a furniture boards production, associated with the
burning of diesel fuel by internal combustion engines of automotive transport during the supply of raw materials

N Indicator Calculation formula Explanation Result
L. Mnax - the maximum weight which simultaneous transportation
Permissible  volume of round M by three-axle automotive transport (Mo, = 22,000 kg);
1 timber for simultaneous V=M 3 2292
transportation by three-axle P p - the density of freshly harvested of oak wood (p = 990 ¥9 m3)-
automotive transport
L - the average transportation distance of round timber (L =
200 km);
C - consumption of diesel fuel by an empty truck per 100 km
. (c =231);
The volume of consumption of . .
2 | diesel fuel for the transportation of e = 3007 € g > (€ 4 e M) My - the maximum weight which simultaneous transportation 149.2
round timber by three-axle automotive transport (M4, = 22 tons);
k¢ - the coefficient accounting for additional fuel consumption per
ton of cargo (k; = 1.3)
Viue, - the volume of consumption of diesel fuel for the
. transportation of round timber (Vyye, = 149.2 1);
; Amount of fuel actually used in Vivete = Viuer, X 0.001 X K, t 0127
tons K - average fuel conversion factor from liters to kilograms ’
(density), for diesel fuel K = 0,85.
Vfuet, - amount of fuel actually used in tons (Veyer, = 0.127 t);
The emissions of CO, when Mco, = 0.001 X Vyyer, X Q,
4 burnine the diesel fuel 2 o X Vruer, X @t Q - average specific emissions of carbon dioxide (*9/,), for diesel 0.398
g fuel Q = 3138
Vfuei, - amount of fuel actually used in tons (Vrye, = 0.127 1);
The emissions of N,O when My, = 0.001 X Vyer, X Q,
5 burning the diesel fuel 2 20 *Vruet, X Q¢ Q - average specific emissions of nitrogen oxide (*9/,), for diesel 0.000015
g fuel Q = 0.12.

This project has received funding from the European
Union's Horizon Europe research and innovation
programme under grant agreement No 101082081
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Calculating the ecological footprint for the product

Table 3. Formulas for calculating the ecological footprint of a furniture boards production, associated with the

electricity production consumed for the operation of the main technological equipment and lighting in the production

premises
N Indicator Calculation formula * Explanation Result
Ponen - the average monthly electricity consumption
to support the operation of the production equipment
The electricity consumption for - and lighting in the premises (P, = 180,000 kW X
1 | production 1 m* of a furniture P2 = fbmonth'kw xh [ h; 900
boards Vep - the average monthly of a furniture boards
month
production (Vg = 200 m3).
MCOzi - CO, emissions during the production of 1
The average weighted emissions kWxh of electricity depending on the i-th
. . il generation method (look in the table);
) of CO, during generation 1| , =Z Mco,, X S 239311
kWxh in the unified energy =t S; - the share of electricity generation on the i-th
system of Ukraine method in the unified energy system of Ukraine (look
in the table).
P,.3 - the electricity consumption for prodution 1 m? of
furniture boards (P,,,;3 = 900kW x h);
CO, emissions during electricity M o ) o
3 | generation for production 1 m? coure =10 Meo e X Pr €| Mo wxn - the average weighted emissions of CO, 0.21538
of a furniture boards during generation 1 kWxh in the unified energy system
of Ukraine (Mco, /kwxn = 235.311g).
Mco,/ms - specific emissions of CO, during the
The ‘"virtual land area" electric‘ity producti(?n con51‘1med for the‘ opf:ratipn of
required to absorb the CO, the main techno?oglcal equlpmejnt and lighting in the
generated during the electricity production premises for production 1 m? of a furniture
. boards (M 3 = 0.21538);
production consumed for the Mo, jm3 COz/m
4 | operation of  the main | Azrorest = W'ha 0.081

technological equipment and
lighting in the production
premises for production 1 m? of
a furniture boards

AFCS — (Average Forest Carbon Sequestration) is the
long-term capacity of one hectare of world-average
forest ecosystem to sequester atmospheric carbon
dioxide through the photosynthesis mechanism

(AFCS = 2.67 205C02)

haxyear

This project has received funding from the European
Union's Horizon Europe research and innovation
programme under grant agreement No 101082081
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Table 4. Formulas for calculating the ecological footprint of a furniture boards production, associated with the heat
generation for drying sawn timber by burning production waste

Indicator Calculation formula Explanation Result
V,, - the necessary amount of wood waste for
thermal energy generation for drying 1 m? of sawn
timber (1}, = 0.27m3);
Consumption of wood waste . kg
for drying sawn timber for| Wy =V xpwxNeke |PW° density of oak wood (py, = 93075/3); 688
production 1 m?® of a furniture
boards
Ng; - the norm of consumption of sawn timber for
production 1 m? of a furniture boards (Ng =
2.74™m°/ ).
Specific emissions of CO Wiyaste - consumption of wood waste for drying
durine the burning of (; sawn timber for production 1 m? of a furniture
S s cam e e Tor | 00 [ boards Wiagee = 688 kg);
for drying sawn timber for coum = Haste X Hcourko X0 0.897
production 1 m® of a furniture Mco,/kg - the amount of CO, remissions when
boards burning 1 kg of wood (Mco, xq=1.304 kg).
Specific emissions of N,0 Wyaste - consumption of wood waste for drying
durine the burning of woi) d sawn timber for production 1 m? of a furniture
& . g Mao/m = Wavaste X Mujo/ig X 1075, boards (Wwaste = 688 kg),
for drying sawn timber for 0.000016
production 1 m® of a furniture My,0/kg - the amount of N,O remissions when
boards burning 1 kg of wood (My. o /xq= 0.023x10° kg).
Specific emissions of CH Wiyaste - consumption of wood waste for drying
duri the b . f (‘i‘ sawn timber for production 1 m? of a furniture
uring . ¢ urn]ng. ot woeo M, pms = Wivaste X Menyjig X 1075, boards (Wwaste = 688 kg),
for drying sawn timber for 0.001637
production 1 m® of a furniture Mcy, kg - the amount of CH, remissions when
boards burning 1 kg of wood (Mcy,jig=2.38x107 kg).
The specific emissions of N.O My,o/m? - specific emissions of N,O during the
in ter‘:ns of CO, equivale 121ts burning of wood for drying sawn timber for
2 . .
during the burning of wood | CPEno, =Mn0, X Eco,t production 1 m? of a furniture boards (My,o/ms = 000471
for drying sawn timber for 0.000016); ’
. 3 .
E:;Z(::;Scnon 1 m? of a furniture E¢o, — the global warming potential of greenhouse
gas (E¢q, for N,O is 298).

This project has received funding from the European
Union's Horizon Europe research and innovation
programme under grant agreement No 101082081
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Table 4. Formulas for calculating the ecological footprint of a furniture boards production, associated with the heat
generation for drying sawn timber by burning production waste

The specific emissions of CH,
in terms of CO, equivalents
during the burning of wood

CDEch,, _
m

My, jms - specific emissions of CH, during the
burning of wood for drying sawn timber for
production 1 m? of a furniture boards (M CHyym? =

= Mcn, Eco, t . .
for drying sawn timber for 4/ 0 0.001637); 041
. 3 .
ll; rod:llctlon 1 m” of a furniture Eco, — the global warming potential of greenhouse
a
oaras gas (E¢o, for CH is 25).
Mo, /m3 - specific emissions of CO, during the
burning of wood for drying sawn timber for
production 1 m?® of a furniture boards (M¢q, /m3 =
0.897);
CDENZO/ " the specific emissions of N,O in terms
of CO, equivalents during the burning of wood for
The “virtual land area" drying sawn timber for production 1 m® of a
required to absorb the CO, furniture boards (CDENZO/m3 = 0.00477);
generated during the burning Moo + CDBwo, + CDEany
AsForest = AFCS +ha 0.353

of wood waste for drying sawn
timber for production 1 m? of
a furniture boards

CDECH4/ - the specific emissions of CH, in terms
m

of CO, equivalents during the burning of wood for
drying sawn timber for production 1 m3 of a
furniture boards (CDECH4/ = 0.041);

AFCS — (Average Forest Carbon Sequestration) is
the long-term capacity of one hectare of world-
average forest ecosystem to sequester atmospheric
carbon dioxide through the photosynthesis

mechanism (AFCS = 2.67 tons €0,
haxyear

This project has received funding from the European

Union's Horizon Europe research and innovation

programme under grant agreement No 101082081
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Calculating the ecological footprint for the product

Ecological footprint of the 1 m?® of furniture board production at Agroderew LL.C
0,015 0,026

@ The land area for direct use, hectares
@ The "virtual land area” required to absorb the CO- generated during the transportation, hectares
The "virtual land area" required to absorb the CO- generated in the production of electricity, hectares

The "virtual land area" required to absorb the CO: generated in the production of heat for drying. hectares

This project has received funding from the European
Union's Horizon Europe research and innovation
programme under grant agreement No 101082081
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Ecological footprint of generating thermal energy for drying raw materials
for the 1 m® of furniture board production
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Wood waste Natural gas Oil fuel Hard coal Electricity that is Electricity that is
generated in the generated using
unified energy alternative
system of Ukraine sources

The source of thermal energy
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Sustainable Business model

Current business-model of Millwood company

Key Partners Key Activities BrodGchon Value Propositions Customer relations Customer segments
ofa A
Suppliers of raw structural Certified Personal
: b i
materials -l p roduct support Furniture
_— companies
Construction : ;
of houses Ensuring Individual
Logistics partners demand for a [ERFERETAINE
product from a
—
renewable Construction
Key resources resource Channels -
Foreign Raw enterprises
representatives of materials Industry Advertising
the enterprise HR evenits
— Narrow “—
profiling for —

Product ‘ specific types L Private
certification Infrastructure  Innovations of products partnersby i ontects Tndividisis
institutions studying

demand
Cost structure Revenue streams y
Production Logistics Wholesale Retail
costs costs sales sales

R

This project has received funding from the European
Union's Horizon Europe research and innovation
programme under grant agreement No 101082081
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N Sustainable Business model

Sustainable business-model of Millwood company

Key Partners Key activities Value proposition Customer relationship Customer segments
Developers, Wood :
construction Production of Pf°d“gts that Principles of EU"‘iﬁﬂong The branch of
; : : ibute t ! e . .
companies, architects Ci;?.::r :;':;rnal tﬁ:nrter;t ;r:ti ;:n sustainability in the relationships construction with an
materials from of biodiversity production activity of Transparency EFOIOgI (_:al
o . the enterprise . GHE N
construction o r— The priority (construction
e i primization . 5
Ukrainian/foreign | — of broduction B U:f‘fh? companies, design
research institutions without rainian bureaus)
Viaste market
T —
Industry cooperation within Key resources Automat . Channels Reg.ster of
the cluster of wood products ion/rob Positive e”t::gd"j;ss‘::‘:se Customers of
production, Technologies Sl external péadiced pilils tenders for the
construction/architecture of otization positive impact on construction of
cluster sustainable consequences the preservation of Moy i
production . biodiversity buildings with
, of enterprise :
Ukrainian Certified tainabili ™ environmental
DrganizaFions and mature sustainability Ecological standards
enterprises as a platform of
priority wood cooperation == ——
Cost structure Costs of Recesrehard [ Casts for | Revenue streams
the development certification !n\fesfgmzms Sale of Entrepreneurship SUbs'd'ei s
; i in fixe e margin
production e suditand . certified development enhancgmem
process standardization 5568 programs el
products

This project has received funding from the European
Union's Horizon Europe research and innovation
programme under grant agreement No 101082081
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MpuHuMnun npomucnoBocTi 4.0 y meGrneBoMy BUPOOHULITBI

Industry 4.0

The term “Industry 4.0" was initially put in focus at the Hanover trade fair

2015 by an industry-comprehensive alliance of the Federal Government for
digitalization in economy. The “fourth revolution”, after the steam engine, the
conveyor belt and automation by IT, is targeted at the creation of smart factories.

In a smart factory, people, machines and resources communicate directly with
state-of-the-art information and communications technology. Smart components
know their production processes and future uses, to actively support production
and documentation. Production also changes - cycled conveyor belt production
is replaced by disconnected, entirely flexible and highly integrated production
systems.

IT forms the technical basis of the smart factory. It supports communication
between the machines and workpieces and forms the basis for smart and
digitally linked systems and production processes. For example, material flow
can be controlled by the system (quantity-dependently) based on variation or
order data, status messages, etc., and can be called in real time.

www.2020spaces.com/solutions/manufacturing/- 49
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Supplier

Process
Management Level

Control Level

MpuHuunu npomucnoBocTi 4.0 y mebneBomMy BUPOOHMUTBI

Concept of Industry 4.0

Components of Industry 4. 0 - Smart Factory

Cyber Security

The Internet of Things

The Internet of Services

Human cyber physical
Systems

Cloud Computing

Big Data

Augmented Reality ()

Robotics @(“M
Automation and
Visualisation @)

Artificial Intelligence &%

Globally Connected
Integrated Systems
Technology Trends

Horizontal integration

@ NN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEsssssssssssssssnnnnnnnnnnsp

51



MpuHuunu npomucnoBocTi 4.0 y mebneBomMy BUPOOHMUTBI

Ukrainian National
%2 Forestry University

Production « _{S\
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Flexible Intuitive Automated Intelligent
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To maintain economic efficiency, today’s furniture manufactures must be

MpuHuunu npomucnoBocTi 4.0 y mebneBomMy BUPOOHMUTBI

able to do the following:

Optimization of the customer-specific product design

Tracking the product status and order history

Execution of real-time analyses of costs and resources

Evaluation of factory performance and setup of early indicators
Provision of valid planning data and operating indices

Improvement of production and product as well as information quality

Reduction of power and material costs

www.2020spaces.com/solutions/manufacturing/-
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What doesn’t kill you,

makes you stron ger

crisis =
wei = jT=
danger opportunity
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Thank you for your attention!

This project has received funding from the European
Union's Horizon Europe research and innovation
programme under grant agreement No 101082081
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