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MANUFACTURER

FAKRO is a private company westablished in oPfol and
woodenalanmdimaol ad plaftnidows of different designs anc
wi ndows, fl ashings, automatic control, avees s caboc
wi n d ol wosf,t J aacdcdeesrssor i es f ownebvtofBnwbhidowds pl eated
external roller shutters, external awning blinds,

under ITd&hayes.company agpmpod 0iym®t0OOI ye mp.l Dlyees ompaiy has
manufactur i ngnd olmdp adnii setsr i bautli corv ecroFmMKaBrOiwdnsa 8 84 ende d
di stribution network in over 60tdosnttryipes oWwhermre dt
salaecscount for 70% of total sales

Fig. 1. FAKRO PP Sp. z 0.0. manufacturing plant located in No wy  SPdland.

PRODUESDESCRI PANONAPPLI CATI ON

Access roof lights enable fast, safe and easy access to the roof to carry out repair and maintenance
works. They illuminate the interior and can be opened to ventilate the room. Access roof lights are
designed for uninhabited lofts with the interior temperature similar to the outdoor one.

The frame is made of vacuum impregnated wood, while the sash is made of powder coated
aluminium profile. The flashing is an integral part of the access roof light.

Access roof lights include several product varieties:

1 WLIis a side hung window. It is equipped with the 4-8-4 (or occasionally 3-8-3) glazing unit.
It can be installed in left or right opening version. The applied turn limiter holds the sash
stable and prevents against accidental closure. The lower part of the access roof light comes
with a specially shaped profile which covers the frame and prevents slipping while getting
onto the roof.
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1 WG comes with a top hung structure, while its sash is opened upwards. It is available in two
versions:
o0 WGT with a single 4 mm thick glass
o0 WGI with the 3-8-3 glazing unit
WGI is equipped with a gas spring which makes opening easier, holds the sash stable and
prevents it against accidental closure.

1 WS features a top hung structure. Semi-circular polycarbonate dome opens upwards up to
an angle of 180A. The material used demonstrat.
and provides protection against UV radiation. Available in three different types, depending
on the roofing material applied:
o0 WSS with flashing for flat roofing material
0 WSZ with flashing for corrugated roofing material
0 WSH with flashing for high-profile roofing material

1 WGU, WGU-X is a side hung window. It comes with the 3-8-3 glazing unit, a gas spring that
holds sash in the open position and a profile that covers the lower part of the frame. WGU-X
additionally has a vapour-permeable flashing.

1 WGB comes with a top hung structure, while its sash is opened upwards. The upper part of
the frame is arch-shaped. It is available with the 4-9-4 glazing unit. WGB has a gas spring
that makes it easy to lift the sash and holds it in the open position preventing accidental
closure.
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The WGI access roof light sized 46 x 75 cm and WSZ access roof light sized 54 x 75 cm were
adopted as representative windows.

Composition and percentage of input materials of access roof light WGI and WSZ and packaging
materials produced by FAKRO PP Sp. z o.0.

Table Composition and per ceanctcacgses orfa oifin ppuatg knhagti eprgi oad asc ledkik R @ s
PP Sp. z o0.o0.
MATERI A WGI 46 x| MATERI A WSZ 54x]
GLASS 53 % POLYCARB 22 %
WOOD 16% WOOD 48 %
METAL 28% METAL 21%
OTHER 3% OTHER 9 %
MATERI A PACKAGI
CARDBOA 99 %
PAPER 1%

Detailed parameters of access roof lights are specified in their Declarations of Performance, which
can be downloaded from the FAKRO PP Sp. z 0.0. website: www.fakro.com

LIFE CYCLE ASSESSMENT (LCA) T general rules applied

Al'l ocati on

The allocation rules used for thvi.s lEPBoduesdbame o f
roof ils glhitrse cpornodcuecshserda nuf acplusrm eatheodwy SMNcclza Al |

i mpacts from raw materials extracmaddudfePmDd mpaotesess
fromFAKB®r oducti on were inventoried on thek@nnual
Wat er and energy consumpti on, aswastias edr emias $ioa
modul e A3. Energy supply was inventoried for whol
taken into consideration.
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System | imits

The |Iife cycle analysis (LCA) of tihmo dwlcdAs8rBedd pr o
of Tlmofdeul eG4 Cand benefits and | oadsimedwinad Dtheec rsaycl|
gate with options) 158GaZbdaddntadBWPLRONEN gy and w
consumpti on, emi ssions as wel |l as information on

included in the calculations. It can be assumed
exceed 5% of al | i mpace watbhg&WNARs. mhohiaceordadc
(capital goods) required for the production as we
in LCA.
r , Y
| Raw materials storage \
. 4
’ Storage of raw materials ‘
r [ / A, B N 7. N s ==
/’P il @) s P ik '\] 3 5 [ Preparation of R (" Production of frame |
{, #Proflleprocessing: ) \ ‘Slassiproduction ] Flashings production identification materials components
~ 7 ~ / ~
Taking aluminium Taking sheets from the Taking a roll of sheet
profiles from the storage- cutting- metal from the storage - Preparation of Taking wood from the
storage - preparing grinding- toughening in cutting- forming of packaging, marketing storage -tenoning -
profiles - cutting - the furnace- bonding finished flashing leaflets milling- drilling
milling - drilling into glazing unit elements
X A Ny J LA
/-r \- &y
ke Sashassembly D, Framepreparanon}
Preparation of sash Gluing the frame
N o P
= ~

Window montage
o

Fitting the frame into the flashing and the sash into the hinges- fixing the gas spring into the transoms- cleaning - sealing- joining sash and
frame - packaging

&

' N
( Finished product storage )
‘ Storage of the finished access roof light
N

A
\.

Fi gA 8chemeceadosbf gphrtosd uc tFIAKRRObYP 8p. z o.

Modul es AlRawadt A2:i als supply and transport

Raw material s susctheped ) e avp lo @icsra i puar,y camr d omrad ®wd ead di n
and oEbeopean plants of | eading chemical manuf act
frioomth | ocals wampgl if Batwa goin transport of the differe
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plants is collected and modell ed fioncilfsandael dr yt rhuy ka
10 t e. g.aveowrgicked(st)), andt bugké>adabeedpphi ddt aBps ovi
t he manufacturer, all i nput of t r aEnusrpoopreta nr esst oaunrdcaer
average combustion were used for calculations.

ModuAXProducti on

Ascheofeccasssbfgmrtoduct i oins pproeeesrsz.ed in Fig.

ModulCé€4 and Ofl iBred ( EoOL)

I't is assumed-odihdte, adO0Obe oéndokemogmtt sd using el e
(module C1) and it is transdposrtta@@d ktboy -Bo2nk DIEGIERMT @c e s
6) ( moduMaet eC2i al s recovered fr pmegiagmdnitobg ch dpamed wad
(modul e C3)i ralgndo dlud red fG4l)l arcealrids thigc ttor & airmaeamd t rpir aal

wasteiwhagtresent2ed in Tabl e

't i s as 9u%neafl umimeind wutnedeslr go r e csyocrltiinmgg taafntadeg whi | e
remais nigs forwarded to | andfil!] as milxne di50&onmd t r u c
wooids inciner b0%de nvai hienngahtweearsitael s are forwarded to
mi xed construct ivwas tdensd. tchemalaistei oo n egrl cays/sma t3e0r% a | r

whil e 709% agnodéfsipleltoent i al credit r eswpolotdi,n gal furms mei ¢ulme
and)l aase presented Utn !l mpdul en Dof packaging mat e
consideration.

Tab2Endf isfccenfoarcocess rmahuf aghRAKRO bRP 8p. z o.

Waste processing
Material (energy / material Landfilling
recovery)
wood 50 % 50 %
aluminium, steel 95 % 5%
glass 30 % 70 %

Data quality

The data sel ect eodr ifgoifnrdo@AsICA Bagluyessitss onnai FAKR@ oI e
Sp. zui.ng.the inventory data, 1®BdakKOBEZE&iL n KOBi Z

i s suppl ement ed Wwidtant aE cooni ntvheen tn avt.i ao3n a | el ectricity
i ndicator daNoa sipse cpirfoivd ddeadt.a col |l ected is ol der th
used are olyear 4. .hahhd emepresentati veness, compl et
are judged as good

Data collection period

The data for manufacturef®db spbei ddch.az2830dp.0A4 ubdt s
(1 year). The 1 ife pryedeaer Read dasdSuaaoft s ave areeefaer enc e
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Assumptions and estimates

|l mpacts were i nvent oarciceeds dainrgiahidctehl egul kasstsed d noednGs7 S0 n s
cm( 0, 335 amd access prooloyfc alridbgohmeastweivt hhdi mensi ons of !
m’)whi ch are a standardt heecadt essp mr @odédntpa tgThkses edmae a o f
represeandads sveriosofalhgoghonver si om?tfoa ateorr efsredirhal i ve
resultsfofomctems roof |lights with7agldasdDBoarlangresse
roof | ipdltysc awidiodmmea tien 8-Tlab |l e s

Cal cul ation rul es

LCA wag f ousnenigh AT B o0 o | dacebodadkN 1wsi8RA0E4

Dat abases

The data for the processeldamrcd mMedBabraosme .E cSDp encviefnitc v
analysis was a p&mptcoff i extdantmalguadditty. anal ysi s wa.
el ectricity mix Ous$a8d kgD KtOiBa.rZ)E 29 2 3)

LIFE CYCLE ASSESSMENT (LCA) i Results

Decl ared uni t

The decl ar atdieean ameddirdsm>a oc eesosbf ght wi tholgy@aasbamalt
dommanuf actywAKRO PP Sp. z o. o

Tab3. 8ystem boundanviesohment Ak azbtaesscstrewdbhlighbbtfs and pol ycarl
d o me
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r wb By | hisegnhvtisr o n me n t(DIULNY)mpact s

Il ndicator Uni t Al A2 A3 AXTA3 Cc1 c2 Cc3 c4 D

Gl obal Warming Po| eq. kg| 655E+01 113E+0| 208E+0| 874E+0| 17581 33681 47181 387481 427E+0
Greenhouse gd®osmd| eq. kg| 905E+01 113E+0| 206E+0| 112E+0| 17281 33681 27081 16481 389E+0
Greenhouse g-s ome| eq. kg| -248E+01 7.4 38 4 184481 247E+0| 31083 22184 20181 22381 37581
Gl obal ~warmi-han¢ol o gep0; 38384 15882 57081 40485 11284 51184 13284 25483
andand use change

Stratospheric ozol eq. kg| g o g 22488 63787 70986 30289 6.6 88 9 12988 35588 12987
potenti al 11

Soi lwaner acidifi| eq. mo| 1.25E+00 234483 24381 149E+0| 16783 6.9 9B 4 16983 13983 27082
Eutrophicat-farespmol eq. kd 331E-02 78285 32982 6.6 0B 2 2.8 68 4 22785 96285 17485 11583
Eutrophi cat-semwad eq. k¢ 1.12E-01 55584 49682 16281 23884 16884 57784 13483 37783
Eutrophicat-temres| eq. mo|l 1.55E+00 59983 47781 203 E+0 20483 18183 51183 56783 69182
P ial f h K

otenti a or phop  €q 4.26E-01 38683 20681 6368 1 5718 4 11683 15683 17583 11082
synthesis NMVOC

Potential for depl o 602 392H86 35685 16882 22787 11286 59086 42887 12784
resoumohossil res

Abiotic depl-dtoisen

fuel s MJ 6.99E+02 158E+0 331E+0 1.05E+0 257E+0 47 2E+0 330E+0 355E+0 298 E+0
Water deprivation eq.> m| 1.12E+02 79182 710E+0| 119E+0| 52382 23182 49382 16182 276E+0
Tab3 EBCA r esaulctess sofr wod §y h hisagdhdtist i onal i mpaAM¥ indicators

Il ndi cator Uni t Al A2 A3 ATA3 Cc1 c2 C3 Cc4 D
. di seas-€q

Particulate mattel .~ ° | NA I NA | NA | NA | NA I NA | NA | NA I NA
Potential human el kB | NA I NA | NA | NA | NA I NA | NA I NA I NA
relative to U235 g 4

Potential compara CTUe I NA I NA I NA I NA | NA | NA | NA I NA I NA
ecosystems

Potential compara CTUh I NA I NA I NA I NA | NA | NA I NA I NA I NA
humaphsancer effec

Potential compara CTUh | NA I NA | NA | NA | NA | NA I NA I NA I NA
humaphseaemncer effe

Potential soil qu| dimensio | NA I NA | NA | NA | NA | NA | NA | NA I NA
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Tabb.BECA resauclctesssofr wbfhbhrdgleesour ¢ ®Uudé m
I ndicator Uni Al A2 A3 AZIA3 C1l c2 C3 c4 D

Consumption of renew
-excluding renewabl e MJ 3.31E+02 28681 354E+0 685E+0 18781 81182 -235E+0| -330E+0| -195E+0
sources used as raw
Consumption of renew

MJ 2.11E+02 0O0OE+O 00OO0OE+0O 211 E+0 00O0OE+O 0OO0OE+O 235E+0 330E+0 0O0OE+DO
resources used as ra
Tot al consumpt ipon noafr

MJ 5.42E+02 28681 354E+0 896 E+0 18781 81182 29281 44582 44 4E+0
energy resources
Consumpti orenefwamdre g
ener-gycluding renewal MJ 1.07E+03 158E+0| 338E+0 143E+0| 272E+0| 472E+0| 160E+0 108E+0| -1.83E+0
energy sources used
Consumpti oarnefwamdr g

MJ 5.26E+01 000E+0O 9.75E+0 623 E+0 000E+0O 0O0OE+0| OOOE+DO 00O0OE+0| OOOE+DO
energy resources use
Total consunrpetneowa bolfg MJ 1.13E+03 158E+0 348E+0 149E+0 272E+0| 472E+0| 330E+0 356 E+0 298 E+0
primary energy resou : ' ' ' : ' ' ' -
Consumption of secon| kg 2.71E+00 75283 45882 276 E+0 20884 21983 33983 12883 22582
Consumption efecoandaw
fuel s MJ 3.03E+00 929485 28184 303E+0 11486 27785 205814 24585 1.6 6 E+0
Consumpti oarnefwamdr 5
fuel s MJ 8.24E-02 00O0OE+0| O0OOE+O 824482 000E+0O 0O0OE+0| OOOE+0O 00O0OE+0| OOOE+0O
Net consufmpeés owatboér m? 1.08E+00 21883 18481 127E+0| 83784 63584 14983 34583 74082
TabT.BECA r esaulctess sofr wbd §j h hiswgahsttsat e g o D U3

I ndicator Uni Al A2 A3 ATA3 Cl1 C2 C3 c4 D

Hazardousewasakized kg 146 E+O 23382 44781 151 E+0 53287 68983 19582 51283 28181
Nomazardous waste n¢g kg 375E+0 50381 832E+0 46 3E+0O 15282 14681 126 E+0 76682 -7T92E+0
Radi oactive waste kg 12082 54386 25484 12282 22186 15286 87486 15885 -828H5
Componentwsseg or re kg 00OO0OE+O 00OO0OE+O 000E+0O 00OO0OE+O 00OO0OE+O 00OO0OE+O 00OO0OE+O 00OO0OE+O 00O0OE+O
Materials for recycl kg 188 E+0 12484 70183 189 E+0 15685 35985 77T4E+0 12383 676 E+ O
Materials for energy|l kg 24383 93587 19383 43683 21988 3.0487 33887 20487 -6.87H6
Energy exported MJ 117E+0 10082 86381 205E+0 746483 19983 54582 71083 40081
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Tab8 EBCA resauclctesssofr wbpbl yght borneneidomenent(DUm’)mpact s

| ndi cator Uni t Al A2 A3 AXTA3 Cc1 c2 Cc3 c4 D
Global Warming Po| eq. kag| 299E+01 113E+0| 208E+0| 518E+0| 17581 25481 45781 59081 268E+0
Greenhouse gdosmd| eq. kg| 7.19E+01 113E+0| 206E+0| 936E+0| 17281 25381 33581 85282 190E+0
Greenhouse gs ome eq. kag| -475E+01 74384 184481 474E+0| 31083 1678 4 12181 50481 78281
Gl obal ‘warmi-han¢ol . o s63e0; 38384 15882 37981 40485 84385 79484 57985 13183
and | and use chan
Stratospheric ozol eq. kg 5,000 22488 63787 37886 30289 50489 73589 18089 53888
potenti al 11
Soil and water ac| eq. mo| 6.75E-01 23483 24381 91981 16783 52884 18883 61184 13182
Eutrophicat-faresmol eq. kd 257E-02 78285 32982 58 68 2 28684 17285 87785 13485 54784
Eutrophicat-isermawmd| eq. kg 7.05E-02 5558 4 49682 12181 23884 12784 6378 4 20983 219483
Eutrophicat-temres| eq. mol 851E-01 59983 47781 133E+0 20483 13783 6.228 3 25783 -3538B2
Pot ial f h K
otentia or phop  €q 2.96E-01 38683 20681 5058 1 5718 4 87784 19783 9.6 88 4 64983
synthesis NMVOC
Potential for depl . o 58003 392H86 35685 6.938 3 22787 84387 37586 15487 57785
resoumohossil res
Abiotic depl-dtoisen
f el s MJ 8.59E+02 158E+0| 331E+0| 121E+0| 257E+0| 356E+0| 433E+0| 165E+0| -145E+0
Watdeprivation po eq.® m| 1.69E+01 79182 710E+0 241E+0 52382 17482 4998 2 86283 -:1l16E+0
Tab9.BECA resauclctesssofr wdof hl pghysarikadmdate odharme i mpRdmy i ndicators

Il ndi cator Uni t Al A2 A3 AZTA3 Cc1 c2 Cc3 c4 D

r

Particul ate matte in'csieda:ne I NA I NA I NA I NA I NA I NA I NA I NA I NA
Potenti al human e

e v as ] o kBa I NA I NA I NA I NA I NA I NA I NA | NA I NA
Potential compara CTUe I NA I NA I NA I NA | NA | NA | NA I NA I NA
ecosystems

Potential compara CTUh | NA I NA | NA | NA | NA | NA I NA I NA I NA
humaphpsancer effec

Potential compara CTUh | NA I NA | NA | NA | NA | NA | NA I NA I NA
humaphsemncer effe

Potentgahl 5oyl ind| dimensio I NA I NA I NA I NA I NA I NA I NA I NA I NA

10
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Tabl@ CA r esaulctesssofr wdbf hl pghysar-bbreeas ®urd@éndu )& m
I ndicator Uni Al A2 A3 AZIA3 C1l c2 C3 c4 D

Consumption of renew
-excluding renewabl e MJ 1.52E+02 28681 354E+0 507E+0 18781 61282 533E+0| -748E+0| -110E+0
sources used as raw
Consumption of renew

MJ 3.70E+02 0O0OE+O 00OO0OE+0O 370E+0 00O0OE+O 0OO0OE+O 534E+0 749E+0 0O0OE+DO
resources used as ra
Tot al consumption of

MJ 5.23E+02 28681 354E+0 878E+0 18781 61282 288481 289482 209E+0
energy resources
Consumpti orenefwamdre g
ener-gycl udeinnegvabl e p1f MJ 9.17E+02 158E+0| 338E+0 127E+0| 272E+0| 356E+0| 362E+0 165E+0| -995E+0
energy sources used
Consumpti oarnefwamdr g

MJ 2.02E+02 000E+0O0 975E+0 212E+0 000E+0O0 0OOOE+0| O0O0OE+O 00O0OE+0| OOOE+DO
energy resources use
Total consunrpetneowa bolfg MJ 1.12E+03 158E+0 348E+0 148E+0 272E+0 356 E+0| 433E+0 165E+0 145E+0
primary energy resou : ' ' ' : ' ' ' -
Consumption of secon| kg 1.29E+00 75283 45882 135E+0 20884 16583 34583 63684 11282
Consumption of renew
fuel s MJ 2.17E+00 929485 28184 217E+0 11486 209485 133814 18785 377E+0
Consumpti oarnefwamdr 5
fuel s MJ 5.01E-02 00OOE+0| 00OE+O0 50182 000E+0O 0O0OE+0| OOOE+0O 00O0OE+0| OOOE+0O
Net consumption of f m?3 7.02E-01 21883 18481 88881 83784 47984 13583 144483 30882
Tablld CA resaulctesssofr wbf hl pghysarivasdtee ch@ REmd) i es

I ndicator Uni Al A2 A3 ATA3 Cl1 C2 C3 c4 D

Hazardous waste neut kg 232E+0 23382 44781 279E+0 53287 52083 20182 15683 -1.3881
Nomazardous waste n¢g kg 945E+0 50381 832E+0 103 E+0 15282 11081 52181 4558 2 -389E+0
Radi oactive waste kg 4698 3 54386 25484 49583 22186 11586 62886 49687 37385
Componentwsseg or re kg 00OO0OE+O 00OO0OE+O 000E+0O 00OO0OE+O 00OO0OE+O 00OO0OE+O 00OO0OE+O 00OO0OE+O 00O0OE+O
Mat erials for recycl kg 96781 12484 70183 97581 15685 27185 433 E+0 696814 -378E+0
Materials for energy|l kg 47384 93587 19383 240483 21988 23087 38487 52288 33586
Energy exported MJ 158E+0 10082 86381 246 E+ O 7468 3 15083 31482 929814 21281

11
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Verification

Thprocess of wverification of this EPD is in accohidanERL
i s val i-Wedreri adb5 EPD does not have t,ofbéeheecadeul gf ad
changed significantly.

Thbasis for LCA anatryhlihs was8 PNR1RA804

I ndependent verification(suobclr&eped)ding to

external ]

External veriHalcian a orhedf ZErBdmD :
LCACI audit and i npMatt ediastza Kio®ri icfkiicat i on:

Verification of |[[POADSMMinghad Piasecki

Note 1: The declaration owner has the sole ownership, liinaEPDitPeahdr
within the same product category but from differenti omr opgrroadnusc t ma yman
comparable if they do not comply with EN 15804 + A2. For f u&O2hSer i

Depending on the application, a correspondi ngceoarvea smwant e ttoak esmu cil
Note 2 | TB is a public Research Organization and NotifiedbRaodyt@EE
of the European Union designated fobuthdi hgsksodootednpergf bobhmansees
t hipradty verification organi z-BPDopr ogrambia7086ogerrtretiadi). redgBstere
iTAssociation of EPD pr&fDamche@afi é romtsorags eanmckgli BB ered and®ORTALed in the

Noramt i ve references

A ITB PCR A v. 1.6 General Product Category Rules for Construction Products
A EN 14351-1+A2 Windows and doors i Product standard, performance characteristics i Part 1: windows and
external pedestrian doorsets

A 1SO 14025:2006. Environmental labels and declarations i Type Il environmental declarations i Principles and
procedures
A 1S0 21930:2017 Sustainability in buildings and civil engineering works i Core rules for environmental product
declarations of construction products and services
A 1SO 14044:2006 Environmental management i Life cycle assessment i Requirements and guidelines
A 1SO 15686-1:2011 Buildings and constructed assets i Service life planning i Part 1: General principles and
framework
A 1SO 15686-8:2008 Buildings and constructed assets i Service life planning i Part 8: Reference service life and
service-life estimation
A EN 15804:2012+A2:2019 Sustainability of construction works i Environmental product declarations i Core
rules for the product category of construction products
A 1SO 14067:2018 Greenhouse gases - Carbon footprint of products - Requirements and guidelines for
quantification
A EN 15942:2012 Sustainability of construction works i Environmental product declarations i Communication
format business-to-business
A KOBIZE Emissions (CO2, SOz, NOx, CO and total dust) from electricity, 2023
LCA, LCI aiiicand input data verification I SIFR 2F (KS kt@&Bdxrl £ 04 K
Mateusz Kozicki, PhD YR 9YBANBYYSYd 5SLI1

' Ay ASET 1F1FAYRESNKS

jdzt t AFASR St SOUNBYAO dz t ATASR St SOGNRBYAO
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Type lll Environmental Product Declaration No. 671/2024

ITh:
] [
Instytut Techniki Budowlane;j

00-611 Warsaw, Filtrowa 1

Thermal Physics, Acoustics and Environment Department
02-656 Warsaw, Ksawerdw 21

CERTIFICATE No 671/2024
of TYPE Ill ENVIRONMENTAL DECLARATION

Products:

Access roof lights

Manufacturer:

FAKRO PP Sp. z o.0.

Wegierska 144a, Nowy Sacz, Poland

confirms the correctness of the data included in the development of
Type lll Environmental Declaration and accordance with the requirements of the standard

EN 15804+A2

Sustainability of construction works.
Environmental product declarations.
Core rules for the product category of construction products.

This certificate, issued on 17" September 2024 is valid for 5 years
or until amendment of mentioned Environmental Declaration

Head of the Thermal Physic, Acoustics

nvironment Department
u%u - M

Agnieszka Winkler-Skalna, PhD

Deputy Director
for Research and Innovation

Krzysztof Kuczynski, PhD

Warsaw, September 2024
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