G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

. OP/ID/SER.3/373
//’ : ! 3 L+ auiy 1937
LI‘ - 1

: ENGLISH ’
t:;/ : '

ASSISTANCE TO THE FURNITURE INDUSTRY

SI/DRK/86/880

THE DEMOCRATIC PEOPLE'S REPUBLIC OF XOR£a

Terminal report *

Srepared for the Govarauent of

the Democratic People's Republic of Korea
by the United Natioms Indusfrial Development Organization,

acting as executing agency for the Unitcd Nations Development Prograume

Based on the work of Radmilo Malis, furmiture production tachmician

Backstopping nfficer: Antoine V. Bassili, Agro-based Industries Branch

United Nations Industrial Development Organizztion

Vienna

%

This document has been reproduced without formal editing.

V.37 87678




This Terainal Report ccvers the expert’s mission in the Democratic
People’s Republic of Korea, as foreseen in the Project Document for SIS
orosect SI/DRK/86/880 and entitled "Assistance to the Furniture
Industry”. This weission was carried out bv kRadmilo Malis, Furniture
Production Technician, from 12 January to 13 May i987.

Tre expert was requested to sake a survey of the furniture
production in the country, to 9iv2 ad-hoc advice to the (sctories
visited, to prepare a plan of action for the future development of the
sector and to propose a project document for 3 new IPF rfunded wmroject.
The Government authorities limited the expert’s mission ta the sector of
wood processing industry belonging to the General Bureau for Buillding
Materials in the City of Pyongyang. Consequently all findings and
conclusions are based on the survey done in the four wood processing
enterprises visited by the expert. More detailed analysis nas been done
for the Pyongyang WNood complex, where the project was located. This is
fully in accordance with the Government’s orientation to direct the
future UNDP/UNIDO assistance t. the furniture factorv of this Complex.

A project docusent has been Prepared proposing assistance in the
establishment of a furniture pilot plant.

Durine this 2ission the expert was rendering day-to-day assistance
to the factory faoressen to be the furniture pilet plant. Ad-hoc advice
was given in s-lving current probless, cosplemented by written
instructions and short prictical trairing in the production processes.

Certain recommendations for the future developeent of the sector
are civen in this report. The main recomsendations are directed towards
improvement of the primary wsod processing, a switch from plywood to
particle board production, specialization in future production and
establichment >f a npational developsent centre for the wood processing
industry.

At the end of the eission a three week study tour for three
participants was conducted in Yugoslavia.

Mention of firm names and commercial products does not imply endorsement
ny the United Nations Industrial Developeer: Organization (UMIDO).
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EXPLANATORY _NOTES

-A full stop (.) is used to indicate decimals.

-A coama (,) 15 used to distinguish thousands of sillions.

~-Reference to doliars {$) is to ihe Uniied Sia.es Dollars,
unless otherwise stated.

-The monetary unit of the Deaocratic People’: Republic of Korea
15 the Won. During the period covered by this repcrt the
official exchange rate was 2.15 Wons to the US$.

-The Fifth Department of the Ministry of Foreign Trade 1s the
Government’s Central Co-ordinating Agency for the Operational
Activiiies of Mu.tilateral Co-operaticn.

-The Genera! Bureau for Building Materials in Pyongyand is
considered as the Government's Implementing Agency.

-The Pyongyang wWood Cemplex in lMyongyang is considered by the

Governaent as the pruject site.
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This terainal report covers technical assistance provided to the
Government of the Democratic People’s Republic of Xorea from 14 Januarv
to 13 May 1927. The project document for this preparatory mission was
agreed anc signed 1~ August 1985 by the three parties involved in its
realization, the Government of the Democratic People’s Republic of «Korea
‘DFRK), the United Nations Jevelopment Prograsme (UNDP), and the Un'ted
Mations Industrial Develcnment Organization (UNIDY) as the executing
agency.

Some bacic data of the project are:

-Country: DPR Korea
~Title: Assistance to the Furniture Irdustry
-Nyaber: SI/DRK/S8s/88L
-Duiation: 4 months
-Peri0d of execut:ion: 14 January to 13 May 1987
-Governaent inputs: In kind
-UNDP/UNIDC inputs: Uss 45,<09
-Guvernment co-ordinating agencv: Fifth Department of the Ministry
of Foreign Trade
-covernment’ . isplementing agen.y: The General Burzau for Building

Materials in Pyongyang.

The Fuvernmeni’s inputc (i kind) for the projest were for lacal
tran.portation, 1nterpreter, one technician as < guide, an office with
appropriate furniture ano a ty.ewriter . The government did not assure
secretaria. assistance as foreseen.

This project follows tha  Government’s policy to promote
indestrialization based on resources available in the country and to
develop an export-criented productian. Witk some million hec.ares or
about 3/4 of the country’s land surface considered as foresied area, and
an estimated grecwine stock of about 620 million @3 of wood, the country
has a potential to develop rather successfully the wood processing
industry.

The Government is giving high priority to the isprovement of the
living standards ot the population. This inciudes isproving the quality
of furniture procuced in the country. But in the past this sector of the
economy has not been favoured, and now it is lagging behind the country's
veneral level of development. This is particularly e-ident froa the very
old eguipment in use.

To assist the country in its industrial g¢oals in the wood
processing industry, the Government requested UNIDO’s assistance 10
improving the prcduction and the quality of furriture through  the
introduction of wupdated technology, transfer of ‘technical skille and
knowledge, and the provision of additional training opportunities,
equipment and touls.
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This SIS project (SI/DR%/06/880; has been agreed betueen the Government,
UNDP and UNIDOC as an 1initial assistance to assess the need far and o
cosplle data enabling the formulation of a full project document for a
larger scale IPF project, oriented towards further isprovement of the
furniture producztion for local consumption and for export. 1In order to
carry out this task and to come up with a gqualitative technical survey of
the state of the furniture production in the country, the uxpert was
requested to visit a representative sample cf the furniture factories 1in
the country and te ccllect necessary 1information to support his
conclusions and recosmendations.

The number of factories tu be visited by the expert as well as
information about the furniture industry in the <country has been
limited. This wmade the obtention of a well documented survey and
irrefutable conclusions 3and recomsendations difficult. However,
comparing data collected with some data reported bv FAO experts after
their recent missions in the country, it can be concluded that the
situation in the wmajority of the furniture industry in the country is
very similar to that in the factories visited.

The project document for a new IPF project has been prepared,
proposing the establishment of a pilot furniture plant in an existing
furniture factory. As a part of his mission the expert was requested to
provide ad-hoc (trouble shooting) assistance to the factories visited,
and to advise wood technicians how to solve some essential problems
facing their production. Because the project was located within the
Pycngyang Wood Complex, this ad-hoc assistance was given wmainly to the
furniture factory of this Coaplex. It is the factory intended to be the
pilot plant for the future project. The quality of products has been
emphasized as the most critical problem, so the assistance was directed
towards thelr improvement.

The study tour, foreseen as an output of this project, was
organized and conducted for three participants. This three week study
tour is covered in the separate Study Tour Report. (Annex VI).

The expert was also involved in the selection and preparation of
participants to the MWorkshop on Production Management 1in Public Sector
Mechanical Wood Processing Industries, which took place in Ljubljana,
Yugoslavia from 11 to 29 May 1987.

a. Oblectives_and_logic_of the_project
Considering some crucial facts related to the production of
furniture 1in the country, the following was concluded:

-The level of technology, productivity and quality of the wooden
furniture industry in the country is below expectation.

-In its development plans the Government i5 placing esphasis on
providing furniture for the population to coasplete its amhitious
housing prograame.

-The country is reasonably well endowed in forests, currently
felling some 6.5 million 83 of wood per year.
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Based on the conclusions it was agreed that the development
objective of the project is, as foreseen in the Project Cocument:

“To improve the standard of living of the population through the
provision of consumer durables ({furniture) of good quality at
reduced prices”.

The immediate objectives of the project are formulated as follows:

"To provide ad-hoc assistance to the country’s furniture industry
and assist in the preparation of a longer range plan of action”.

The outputs and activities of the project are in keeping with
achievement of the immediate objectives. The Job Description and Work
Plan of this project are contained in this report as Annex I and II; the
list of persons met is given in Annex 1III and the names of the
participants in the Study Tour in Annex IV. Annex V 1s the project
document for the proposed project.

b. Selected recomeendations

1. The first step toward improvement of the wood processing industry
in the country should be the improvement of the primary wood
processing sector (production of sawn wood, veneer and varinus
wood based panels).

2. The wood raw material, available in the country for the wcod
processing industry, could be utilized much better if the country
would reduce 1its production of plywood and increase the
production of particle board.

3. The successful development of the furmiture production can be
possible only if the future development of this oproduction leads
towards specialization for «certain kinds of products, adopting a
more effective and less expensive specialized technologies.

4. The establishment of a national developing centre for the wood
processing industry 1is a fundasental prerequisite for a amore
successful and harmonious development of this sector.

S. Concerning the allocation of foreign exchange and fo-eign 2id, in
particular UNDP/UNIDO assistance, the Governaent shnuld give a
higher priority to this sector, developing it to become an
exporter and an earner of foreign currency.




I._AC T IVITIES _AND _ _FINDTIHGS

The activities and findings will be described following the
project outputs:

1. A qualitative technical survey cf the art of the furniture
1ndustry in DPRK.

2. Ad-hoc advice to the existing plants and possible scluticns to
their probleas.

3. Study Tour for techaicians from DPRK to familiarize them with
modern serial production techrigues.

4. A plan of action for the future development of the sector.

5. A full oroject document fgr the future UNDP/UNIDD assistance ta

the furniture industry of the rountry.

6. Selection and preparation cf candidates for the Workshnp (casual
task).
1 Technical survey of the existing fuzniture_industry_in_the_country

As mentioned earlier in this report, tha aypert was allowed to
visit only four furniture factories and to get an overall insight in the
state of production. Three of these factories are located in the c¢ity »of
Fyangyang and beiong to the 3Seneral Bur=au for Building Materials cf this
city. The fourth 1s .ucated in *the city of Hamhung and belongs to the
General Bureau for Building Materials in the Province of South Hamgyong.
Each of thes: factoriec is part of a woeed processing compiex, wusuaily
composed of a sawmill, a plywuod and veneer factory, a particle board
factory and a wuniversal furniture factory, Production of joinery |is
sosetimes done in a separate factory.

There were no limitations regarding detailed inspections of
production, but all information provided by managerial staff was verbal
and related to the nominal camacities and not to the real achievemerts.

Some elesentary data ezbout the wood processing enterorises are
contained in Table 1.

In order to get a cosplete insight into the country's furniture
production the experi submitted to the Governsert’s iaplementing Agency a
simple questionnaire to pe fillad up. The auestionnaire was composed of
very simple gquestions about the wmajor facts roncerning the furniture
production in the courtry. Unfortunately the completed questionraire was
never returnedq. In <iuch a situation, two reports prepared by FAO experts
were very helpful. 0One was prepared by W.K. Chalmsers who visited the
DPRK ir 1983 to obtain information about the then current state of the
country’s Wood Processing Industry, with particular reference to the
plywood and particle board sector.




BASIC DATA OF THE FACTORIES VISITED

TABLE 1
Pyonzyang Pyongyany gﬂ:ﬁfiﬁ:i 3§§3u"3
CAPACITIES Units of products Wood Furniture Combined Processing
Complex Factory Factory Factory
Logs m3 . 100,000 3,000 75,000 12,000
Saw mill 9
Sawn wood m3 : 70,000 2,000 33,000 3,000
o
Plywood m2 ; 500,000 - 1,000,000 300,000
Flywood factory Veneer m? g‘ 500,000 - 1,200.000 -
(]
Particle board factory Particle b.m3 .; 5,000 - 5,000 -
Joinery factory Doors/Windaws m? ;g 150,000 - - -
Furniture factory Various furn.pcs. 50,000 20,000 200,000 100,000
‘Er of establishment 1956 1971 1980 1962
Total number of employees 1,180 330 1,000 1,100
Number of engineers 15 7 78 150
. N;nnber of administrative officers 80 11 5Q N/A
~Nunber of quality controllersg 19 3 18 N/A
Value of production (Wons per year) 8,800,000 1,000,000 10,000,000 N/A

-~




The other was the report of Y.S. Rao, FAO Regional Forestry Economist,
who visited the country at the end of 1985, with an aim to review the
wood based 1industry sector of DPRK and to assist the country in the
identification and formulation of a project for international aid. Since
12 factories, visited by the two mentioned experts, produce more than
half of the country’s output in this sector, some basic data about iheir
capacities are included in this report. (Table 2). This 1s done for the
sake of a better understanding for further consideration.

The description of production facilities given 1n these reports
fully corresponds to the situation found in the four enterprises visited
by the expert. Since capacities visited by both FAQ and UNIDO experts
comprise the bulk of total production, a conclusicn can be drawn up that
the majority of the wood processing industry is at about the same level
of technology and quality of products.

One surprising fact is that the wood processing industry in the
country is divided into different enterprises which do not co-operate

closely among themselves. As a result all these enterprises like to
develop self-sustaining production of various products. This results in
a lower wutilization of instzlled capacity, and, by and large, lower
efficiency. Quality of wood and appropriate primary processing are

fundamental prerequisites for the production of wooden furniture.
Therefore, this assessaent will cover elementary questions about:

-raw material for the wood processing industry
-sawmill production

-plywood production

-veneer production

-particle board production

-fiberboard production

-joinery production, and

~furniture production

The furniture production will be considered in detail with
reference to:

-products

-non-wood materials
-equipment

-technology
~productivity

~quality

-organizaticre
-@aintenance
-management, and
-economy of production

1.t Raw_material for the wood processing_industry

Based on the data obtained from MYr. Rao’'s report as the only
available source of such information, Table 3 has been compiled showing:
forested areas, growing stock of wood, density of the forests, aver age
annual wood cut, inteasity of cutting, quantity of logs and ratio between
quantity of logs and the tctal annual cut.




THE CAPARILITIES OF 12 WaQp PROCESSING ENTERPRISES UNDER THE MINISTRY OF FORESTRY

TABLE 2

'ﬁ- Saw mill Jumber of

1005 ° 2 %« capacity N - . . . employees

- 5 9 3 | 3 = CHE P - 3 &

2RCCIESEING 3 . v o m .3 = ~ > O v 3 a8
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8§ |538 o frimer| £ | 8 [88[n8 |8 |83 & 2|23

1 |Ungson 11l 1960 | Hodern 140,00q100.000 - - - - - - 140 40

2 |Tumongang 'lill 1954 Xorean,old |150,00Q 90,000} - - - - - - 220 26

3 |ilusan i1l 1954 PBoviet,old 90,009 55,000 - - 4.00q - 40,000 20,000 | 730 40

4 [kilju 11 1958 | S 14 | 50,00d 30,000]:3;3 \C

ju iills oviet,o ' »000ki11i0h ~ |4,00010,000000,006 | 30,000 1200 | 120

5 Hivyan Mill 1953 | Korean/Sov. |100,00( 70.000B0.BOG - 5,000 - 80.000 30,000 | 800 50

6 |Yuppyong Mill 1955 | Jap.Sov.csr| 70,004 40,0000 - | 300 -] - - - 120 | 1

7 {Yonam Mill 1944 Pap.Sov.C8R | 70,004 40,0094 - - 3,00 - - - 120 11
. |

8 iHamhung Mill No.l | 1954 apan&DDR 80, 50,00Q - - - - - 20,000 | 600 30

9 llhmhuhg Mill No.2 - DDR - - - - - - - 180,000 | 890 43

10 kchonchon Mill 1954 | Korean/Jap. |80,000 50,0000 | - l6,000( 600 | 80,000 | 20,000 | N/A | N/A

11 jmbong Mill 1969 ] Korean(1984)155000 100000} - - - - - - 340 28

12 [Tokchon Mill 1950 {Korean 50,000130,000| - - |3,000] - 30,000 10,000 | 240 18




FORVESTED ARTA,STOCK OF WOOD, ANHUAL CUT AND PRODUCTION OF LOGS
TABLE 3

Forested Growing Density Average Intensity Logs Rai:io

Province area stock of forest annual of cutting supplied legs/total
1000 ha million m3/ha cut % of grow- to ind. cut
m3 1000 m3 ing stock 1000 m3 Z
Changang 1,808 207 114 1.465 0.7 360 24.6
Ryanggang 1,980 250 126 1,795 0.7 350 19.5
N.lamgyong 1,300 35 27 1,092 3.1 210 19,2
S.lamgyonn 1,143 36 31 885 2,5 260 29.4
N.P’yongan 880 34 39 520 1.5 250 48.1
5.Vyonaan 1,204 29 24 421 1.5 200 47.5
Wangwon 630 23 41 322 1.2 180 55.9
TOTAL 9,000 619 69 6,500 1.1 1,810 27.8

Except for two provinces, Changang and flyang3ang, in the
part of t“e country, where the average density of forests is close to 120

#3/ha, the growing stock per hectare in the other provinces is very
Actually about 742 of all growing
contrary,

asounting to

between

stock is located in these two
rate of cutting is
percentage of logs (20 to 252 of the wood cut).

30 and 40 ma3/ha.
provinces.
(0.7%2

of

On

stock),

the

porthern
low,

lowest
as well as the lowest

Obviously. the DPR of Korea has a big potential forestry, at
present the vyield of wood rather low. Namely, in the past, during
occupation and wars, forests were badly devastated and after
liberation the Government made huge investments in afforestation. One of
the best ways to help the regeneration of forests is a proper utilization
of wood. This aust be taken into account when planning what kind of wood
processing industry to develop.

The major wood species are: Betula spp. (White Birch), Larix spp.
(Korean Larch), Picea spp. (Picea excelsa and Picea Koreansis), Pinus
cpp. (Pinus Koreansis), Populus spp. (various spp.) and limited

quantities of 0ak and various other species.
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The diameters of logs processed in saweills and plywoad factories are
between 15 and 30 ce. with an average of 25 ca. for sawlogs, ant not more
than 30 cm. for veneer logs. The quality of wood is rather low because
of juvenile wood and too many knots. Due to the lack of selection some
big diameter logs are sawn in sawmills, while bad ones, with small
diameter are processed for the Froduction of plywood. The prices of logs
are 30 to 40 Wons per a3.

To get some wmore accurate and comprehensive assessment one must have an
opportunity to see the forest and to have access to more pertinent
information.

1.2 sawsill_production

One of the sawaills visited is reasonably well equipped, while the other
three are in a rather bad shape due to the very old and worn-out
equipaent. A similar situation exists in the whole country. There are
several big sawmills, well designed and equipped, with acdern sachines
and conveyors, while the majority of the sawmills are still using var.ous
old wmachines and aanual transport.

The modern sawmills have sachines produced in the Soviet Union, in
Romania cor locally produced. The old sawmill machines !frane saws, band
saws and circular saws) are acstly of Japanese origin, but those made in
the Soviet Union, Czechoslovakia and Romania are also eperating.

Bearing in wmind the very small diameter of logs, a resark could be made
on the unnecessary use of very pig primary machines. Far example, ali}
frame saws have daylight wupenings 700 am or more, but 500 am. could
suffice. The same applies to the band saws which have diameters of
wheels 1500 ic 1600 om, instead of 1200 to 1400 mm. Actually, for this
kind of logs (small diameters ang mastly conifers) band saws are not
recommended at all. The smaller wmachines would be more =2connmical
through less investment, better utilization of wood (thinner toois) and
savings in energy.

The logs arrive at the sawsmills very poorly prepared, the bark is still
on and branches are not cut off near the log.

The critical aspect of all the sawaills is inadequate sawdoctoring. The
existing sawdoctoring machinec are alaost unusable. Sharpening the teeth
is often done on a sisple grinding wheel with the operator holding the
saw blade in his hand and presenting each gullet against the qrinding
wheel, No  satisfactory sharpening amachines we:e seen during the
mission. As a consequence of inadequate sharpening the auality of sawing
is rather poor and sometimes inaccurate.

Generally speaking the rudimentary sawmill technology is known to the
technicians, and changes and improvements to the existing situation
depend on allocation of funds.
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1.3 Plywood_production

The production of piywoed is probably the most disputable question in ail
the wood processirg industry 1in the country. The logs to be peeled are
of very small diameter, between and 20 and 40 ca, and of very poor
quality. Inadequate technology, with very old bulky machines, cause a
big waste of wood and an output of plywood which is below any quality
standard. The vyield from the logs is 34 These factories have very big
capacities, two to three pe2ling lathes each, but are incosplete. Such
production operations as jointing of veneer and sanding are not in use at
all. Neither logs nor veneer are selected to ohtain & better quality, at
least for the face of panels.

Two of the three factoriec visited ar2 in a run-down condition and they
are not worthy of any consideration. The third one, recently built
{1989) within the Pyongyang Furniture Combined Factory is a rataer modern
factory mostly equipped with Romanian machines and with two very good
lathes wmade in Czechoslovakia. But this wmodern factory suffers also
because of inadequate logs for peeling. It processes about 12,000 a3 of
loys per year, but its capacity is twice as big. The major wood species
used are Birch and Poplar. The logs are cut to length for peeling and
then preneated 1in basins wi.h hot water. By the time of peeling the logs
have been allowed to cocl, thus eliminating all the effects of heating.
Consequently, the surface of the veneer is very rough. They could peel
t¢ a core diameter of 70 am.

Tie two peeling lathes are working in pairs with wet clippers. One line
has a continuous . flow of veneer and the other one reels the veneer and
takes it to the clipper. The clipping of veneer 1is only done to size,
without removing any defect, and afterwards without selecting the better
veneer ror the faces. This has a very bad consequence 1in the production
of furniture.

The veneer is properly dried in two wmodern criers with wire mesh
conveyors. In spite of two new dry veneer clippers (bundle clippers) the
veneer 1is not prepared for jointing nor is it jointed. Recently two new
veneer jointing machines were obtained but they are not ye: installed.
Also there are two new machines for removing defects and inse “ing sound
veneer patches but they also are not used.

The plywood is composed of single pieces of veneer just put one next to
the other, which results in many gaps between the pieces of veneer. The
press 1is in good condition, with manual loading and unloading. Sanding
is foreseen to be done in furniture factories and there are no sanding
machines in the plywood factory.

The largest plywood factory in the country is the Kilju Plymill,
producing 3,500,000 @2 or 16,000 a3 of panels per year. it was
constructed in 1957, -equipped with Soviet made machines and two lathes
made by Raute, Finland. The quality of the products is also low due to
the absence of jointing machines and a lack of selection of logs and
veneer.
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1.4 Yeneer _production

Local production of decurative veneer is insignificant. This 1is because
of a wvery limited quantity of quality logs for sliciry. The slicers are
very old, mostly cf Japanese origin, operating at 30 cuts per sinute.
Jsually eactyr plywoced Factory has one such slicer. Tney produce very thin
oak and pine veneer - 0.25 tc 0.5 am. Veneer is used without drying and
1s usually intended for the furniture produced within the same wood
processing complex.

1.5 Particle_board production

Eight particle board 7actories were identiried in the country; each with
a nominal capacity of 5,000 &3 per year, giving altogether 40,00, a3 of
boards. Some of these factories are built to produce one laver, others
to wmake three layer boards, but in both cases they make one layer boards,
thay use the same type of chips for all layers, so the final result is
the same as in the producticy of one layer boards.

The equipment and technclogy are moctly designed and made domestically,
and in some cases impo-ted rrom the USSR ar Romania. These factories are
built to wutiiize chips and sav .ust prodused by the other wood processing
factories. The absence of appiopriate chippers, flakers, refirers and
separators, and the use of chips and dust as produced on the secondary
wood processing machines results in extremely low quality boards. This
i1s partially compensated oy adding an excesive quantity of glue, from 130
to 240 kg/n3.

The sizes of the boards produced are wusually 2,200 by 900 am, and
thickresses are in the range from & to 20 mm. About S0 m& is trimmed
from each edge, so that the waste is 14 %. The boards are delivered to
furniture factories unsanded.

The nominal capacities, which are wusuaily 5,000 @3 per year, are nct
utilized fuliy because the factories are technically archaic, and they
work only when enough chips and the dust have accusulated.

1.6 Fiberboards_production

There 1s only one amedium sized fiberboard factory (in the Kilju Mills),
producing 10,000 tons of fiberboards per year. The equipment of the
factory was made in the Scviet Union. Other informsation about tnis
production was not available.

Another small mill, with a capacity of only 600 tons per vyear, working
with locally made sachines could be ignored in this survey.




1.7 Jolnery production

There are two kinds of joinery production: one 1in the specialized
factories, and the other in the furniture factories. All these factories
manufacture standardized doors and windows. Their capacities are between
30,000 and 150,000 a2 of products per vyear. The egulpment .s aither
localliy made or imported from the Scviet Union.

Thao accuracy of processing 1s noi satisfactory and preassembiing

adjustments are considerable. Productivity, about 3 hours per m2, as
well as quality of products are very low.

1.8 rurniture_prodvction

According to the data included in this report there are 16 large
furniture factories in the country having a tctal nominal capacity of
680,000 units cf various types of furniture oer vear. It 1is estimated
that the rest of the furriture production in the country is far below
this quantity. Comparing this production with the population of about 20
million 1ini.abitants, a conclusion could be drawn that an increase in the
furniture production is unavoidable. On the other hand there are wmany
factors zvoiding development of the furniture manufacturing sector. Some
of these factors derive froma the quality of raw weaterial and from
iradequate primary wood processing. The others are ‘typical to the
furniture manufacturing and will be considered hereunder.

1.8.1 Furpiture_production

Visiting different furniture factories one can see different equipment,
different sizes of plants, differant levels of technology:; but items
produced in ali these factories are always the same: the same kind of
furniture, the same style and design. There 1s no specialization for
certain type of products, so most of the factories produce the same
programme. These products are: several types of chairs and tables,
office desks, shelves, cupboards, wardrobes, dressers, beds, school
furniture, cheatre chairs, coffee tables and sofas with arachairs. This
mixture of different products, different materials and technologies is
typical for the PDRX furniture production. When arguing for specialized
production with the local technicians they agreed that some advantages
may exist, but they liked to keep a universal production.

Design of the products is very simple, adapted to the technological
possibilities, and this could be significantly improved. Interchangeable
coaponents are not empinyed in the constructsion of products, and the
construction in general could be auch better. The products look poor
because of low quality materials and unsatisfactory workmanshis.
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1

-8.2  Haterials_for_furniture_production

Besides wooden wmcterials, which have already been described in this
report, such wmaterials as glue, lacquers, hardware, fabrics and fillings
are of the utsost importance for a successful furn.ture production. A
limited assortmen:i of glues (urea formaldehyde and PVE), and lacquers
(nitrocelliulosic) are produced locally, as well as siaple hardware and
fabrics. Production depends on imports for special glues, finishing
saterials, better hardware, good fabrics and fillings.

There is an attesmpt to develop their own plastic foil as a substitute for
veieer, but so far the quality is unsatisfactory. Bearing in sind the
limited veneer production in the country a successful development of
plastic fcil would be of great help.

The assortment of screws is very limited and such items as staples and
pneumatic nails have not yet been used in the furniture production here.

1.8.3  Equipment

As stated earlier, the mnjority of the equipsent wused in the existing
furniture production isn the country 1is very old, both physically and
techncliogically. Sawing departments for the production of square parts,
and machine shops for wmoulding, orofiling and complete machiniag are
equipped with classicai woodworking machines with the lawest ‘evel of
sechanization. Asseabling and f:inishing departaments are equipped with a
limited nusber of ciaple machines and fixtures. But since assembling
requires many corrections, hand tools are used to a vast extent.

Dry kilns are wusually built out of bricks as small chambers for only cne
pile of wood and without any control or automatic regulation. The most
simple raii transportation is used fcr lumber.

The cross-cutting an¢ ripping sachines are heavy and productive but with
a very low accuracy. The same stateaent could apply for the planerc and
thicknessers. The narrow band saws, wmoulders and routers are totally
worn out. The tenonners and mortisers are avaiiable only for open
teron-mortise joints. Cutting to the final lengths and sizing of boards
is improvised or old circular saws. There are no machines for the
preparation and jointing of veneev. The glue spreading machines are for
one side glueing only. The veneer presses are antique. Edge Landing
with veneer does not exist. Simrle sanding machines exist but due to the
inadequate quality of the sanding paper used, results are
unsatisfactory. Assesblyirg presses are available, but they are nct used
properly. Spray booths are available but more finishing is done by
brushing than by spraying.

These statements do not apply to the recently built Pyongyang Combined
Furniture Factory, which has almost new wmachines imported from Romania,
and sany of them have not yet been used. This factory has an enorsous
selection of various woodworking machines, including a mechanized
finishing flow line. Unfortunately they are utilized less than S0 %.
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The woodworking tools are as critical as the machines. The selection of
tools 1s very limited and tocls with wrong parameters are often used.
The wmaintenance of tools 1is very poor due to the absence of proper
sharpening machineas.

The only machines which exist in the upholstering departments are sewing
machines for upholstering fabrics.

1.8.4 Technology

The production 1is mainly at the sechanized craft level, using woodworking
machines as tools. Factory layouts are not coaductive to a rational
serial production. Production batches are saal]! and not enough attention
is paid to the optimalizaticn of production. Internal transport was not
desigred properly and its cost is negie.ted. Dust exhaust systems exist
but they are often out of use because of wrong connections to the
machines. Jigs or any kind of fixtures added to the machines 1n order to
improve productivity, accuracy and safety are not used. Protection of
operators on the wocdworking machines 1is at a critical level, hacause
guards and protective devices are not used properly or are not udysed at

all. Compressors usually exist but factories do not have any kind of
pneumatic hand tools. Very little attention is paid to the
micro-organization of work stations, and workers wusually do many
unnecessary aovements. Assembling and finishing operations are done

mostly on the floor and people work squatting.

Quality control is rather formal, so parts with defects go from one
operation to another, coming to the assembling area. Production
documentation is insufficient, lacking quality requirements, operational
instructions and technological parameters.

Generally speaking, these technological processes are designed for labour
intensive manufacturing.

1.8.5 Productivity

In order to figure out a 1level of productivity the only available
information about production are the nomina. capacities of the factories
visited.

It appears that factories need approximately 15 to 20 working hours to
produce one pilece of a siaple furniture product. It is about a 5 to 10
times lower oproductivity than in eost of developed or even  some
developing countries. Bearing in eind that finished products look poor,
without proper sanding and finishing, it looks even worse.

On the other hand, working discipline is very good and work pace is
satisfactory. The wmain causes of low productivity are: low gquality and
lack of selection of timber, inappropriate design of products, old
equipment and inadequate production arganization.
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1.€.6 Guality of products

The quality of products is strangly emphasized by the Government
authorities. The factories resporded organizing quality control units
staffed with 2nginee-s and cther skilled people. In addition tec this
there 1s an inspection c¢f quality of finished products done by the
Governaent’s body. But in spite of all this, the quality of preducis is
at a critical level. There is a total lack cof a systematic approach to
the problem c¢f quality. Tre guality is consideres as a wmatter of
discipline and fucused on the respoasibiiity of workers, neglecting
numerous other factors on which the werkers do not have any influence.

Inadequite design, incosplete productic. documentatior, wrong material,
pcor preparaticn of toels, luw accuracy o, wachines and aany other
shortcomings are very cosplex questions in the production. Unless they
are systematicaily looked into, the quality will not change
significantly. The lack in tradition in both production and consusption
of furniture, requires that more attantion be paid to this probles.

1.8.7  Production_organization
The present production organization in the factories is rather rigid,
following a vertical line of subordination.

Organizational charts for the Pyongyang Wood Complex and the Furniture
Factory of the same Complex, excluding political organizations. are given
on Figures 1 and 2 respectively.

The sales department has a marginal roie, while the planning departeen:
has the central position in the functioning of this organization.
Product development and work preparation are tasks of the technical
department. The production departaent, consisting of cne man for each
factory, is conveying joo orders tc the factories and rcceiving reports
about production.

The typical factory orgarization rests on working teams, usually covering
one department each. The teams are supervised by team leaders who are
responsible to a Director and a Deputy Director. The size and work areas
of teams differ from one factory to another.

In spite of many departments the number of people working in offices is
below 10T of the total, which is rather low.

The teams are stimulated to oroduce more and at a higher quality. The
results are measured partially for each team. The consequences are that
the quality and a final result of the factory as a whole is neglected.

This 1s a classical, ineffective organization which is not fully
acceptable in a modern industrial unit.




Figure 1 THE ORGANIZATIONAL CHART OF THE PYONGYANG WOOD PROCESSING COMPLEX
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Figure 2: TIE ORGANIZATIONAL CHART OF TIE FURNITURE FACTORY
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1.8.8 Maintenan:ze_of 2quipsent

Bearing in wsind the «c¢ritical condition of equipment, the maintenance
gepartaents deserve full support. With reaily big efforts they keep
machines running. All good crocedures of a preventive maintenance are
practiced, 1including keeping cof appropriate msachine cards and lists cof
spare parts. Periodical check-ups of machines as weil as preparation of
general overhauls are in accordance with the maintenance plan.

Greasirg and oiling, as well as waintenance of tools 1is the
responsibility of the asachine operators. The saintenance of tocls is one
of the most critical points in the production as a whcie.

1.8.9  Production_sanagesesi

The main task of the management :is to follow up the plan of production,
and to maint3in cosmunication between the Gevernaent bodies and the
production organizatian. It was not possible to examine everyday
management practice.

The economies of production is based on the direct cost accounting system
and adding a percentage fixed in the plan. The situation with the fixed
costs is rather vague, and, due to the possible deviations in the
achievement of the pian, it could cause unpleasant surprises.

There tis not any kind of econcmical optimization of production and/or
business operations. The prices of products are approved and controlled
by the Sovernment bodies.

2. Ad-hoc_advice_given to_the existing_production

During his visits and observations of four furniture factories the expert
did not have an opportunity to advise technicians, thougn there were many
things which could be corrected easily. rFirst, the interpretatiorn was
very poor, and secnnd, the time was always limited. Soee advice given 1in
the factories has been waraly accepted.

This activity was performed mainly in the furniture factory of the
Pyengyang wood Complex. The authorities of the rfifth Departeent as wuel)
as of the 6Ganeral Bureau for Building Materials requested assistance in
the improvesent of quality and produrts. For that purpose two remsinders
have been writien and translated into Knrean, both concerning the
utilization of wood and the improvement of quality. The technicians and
machine operators have been trained how to select and properly cut lumber
in the cutting department. Lleciures wer? conducied for the wsanagerial
staff and the controllers of quality on how to organize a system cf
integral quality control. An attemspt to improve the preparation of
tools was tutile because of a total absence of the necessary equipment.
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Many hours (at least three days each week) were spent discussing with the
chief of the Technical Department, with chiefs of the Quality Coantrol,
Maintenance, Planning Department and so on. There were always two way
discussions. Thev infurmed the expert about their aethods of work ad the
possible different improvesments and solutions were discussed.

With regard to the future developaent of the Furniture Factory, ard its
gtransformation into a pilot plant, eauicment for new technology was
discussed, as weli as global technological layout of the factory.

Al! people showed a great desire to learn and they accepted all ideas,
but it is not going to be easy to change the existing methods. To change
the existing technology and organization will require longer and more
thorough assistance as well as sore profound training.

Following the Project Docusent’s output (c), a study tour was organized
for three participants. For that purpose a study tour prograsme was
prepared and proposed to UNIDO. This programme for a three week study
tour to VYugoslavias included visits to 14 furniture factories and 16 other
plants for the primary and secondary wood processing. The study tour
took place from 19 April to 10 May 1987. The report of this study tour
will be prepared by the participants and subeitted to the parties
involved in this project. The expert’s report on this study tour 1is
given in Annex V.

4. Plan_of action_for the future development_of the_sectar

This  task  of the project had to be reduced because of limited
opportunities to visit a representative nusber of factories and to make a
qualitative technical survey. It seems that this output was not
clarified enough at the moment of reaching an agreesment on the Project
Document. It 1is not clear whether or not the Government wanted to obtain
a plan of action for the future developaent of the sector.

However, in Part IV of this report (Ccnclusions and Recommendations) all
recomaendations are directed towards the firture developsent of the
sector. For a more detailed plan it would be necessary to make a more
detailed and subtle analysis and to have wmore arguments to support
proposals.

5. A_full project_document for_a_new IPF project

Based on the findings described in this report and in the opinion of the
Government and other authorities concerned, a proposal for a larqger scaie
IPF project has been drawn up in the fores of a Project Document and
submitted to the Government, UNDP and UNIDO for further censideration.
It is given in Annex VI.




_20-

Taking into account all circumstances and available facts about existing
ferniture productien in the country, UNDP/UNIDO assistance for the
establishment of a pilot furaiture plant has been proposed. Other
possibilities (for exadple a training centre) were also analyzed, and the
result was that the furniture pilot plant will proouce the most valuable
benefits to the country and it has a top priority at present.

The project’s objectives, outputs and activities have been balanced
within the limited funds of US$ 300,000 earmarked for this purpose by
comson prior agreement between the Government and UNDP.

€. Selection_of candidates_foi_the Workshop_in_Ljubljana

In addition to the activities foreseen in the Project Docusent the expert
has been involved 1in the selection and preparation of candidates for the
Workshop on Production Management in Public Sector Wood Processing
Industries. Twe cancidates selected by the Government have been tested
by the expert and Nomination Forams have been completed and sent to UNIDO
fur final selection. (One of these actually attended t>e Workshop).

With respect to the circumstances under which the execution of the
project was going on, achievement of th» immediate objectives were at a
satisfactory level. These achievements are suamarized in this Chapter.

1 Day-to-day assistance to the factories has been »ruvided during
three months ror approximately three days per week. The main air
of this assistance was the introducticn of modern industrial
methods in production processes. Following the request of the
Government only one factory benefitted frcom the expert’s advice.

2 A full project document for a larger scale IPF project has been
prepared, proposing assistance in the estabiishment of a
furniture pilot plant.

(%]

A three week study tour for three Koreans was urganized and

conducted in Yugoslavia. During this tour the participants
visited 30 adifferent factories for primary and secondary wood
processing.

4 This Terminal Report was prepared with a limited survev of the
state of the furniture producing industry in the country and
recommendations for the future development of this sector. Due

to restrictions on the cbtention of appropriate information and
¢h visits to a representative number of facteries, this survey
and recommendations hava been supported with only those arguments
which were accessible. However, assessments about the state of
the furniture production in the country are reliable enough to be
taken as an orientation for both the future development of this
sector and the future assistance to this industry.

The project work plan was fully completed.
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The wutilization of this project’s results is expected thrcugh tne future
assistance. However, the knowledge gained from ad-hoc advice and the
study tour will be helpful to both managesent and waod technicians in
solving various production probleas.

The future utilization of the project’s results depends on the readiness
of the factories and other authorities concerned tc fcllow up on the
recosmendations given in this report.

A gereral conclusion is that this assistance has shed some more light c¢n
the state of the furniture industry in the country. The recomsendations
given in this report are directed towards the future development of the
sector.

Both conclusions and recoamendations will follow the same order as the
activities and findings described abuve.

1. The_technical _survey of the_existing_ furniture

Furniture production is the final stage of the wood processing industry.
It is successful only if ‘*he primary wood prccessing capacities assure
adequate semi-manufactured products. Developaent of facilities for the
primary wood processing should take intc consideration both the neture of
wood available as raw material and the purpose of a production line. To
meet these requirements the wood processing industry in the countr’ needs
some structural changes. 1! would be very rational if these changes were
to go togcether with the modernization of this industry, which is
unavoidab.e.

The allocation of funds for the further development of the sector is
probably the acst decisive factor, and it is the only possible way for
the revitalization of the wood processing industry in DPRK.

Lonclusions and recoasendations wiih regard to the other important
factors will be considered hereunder.

1.1 Raw_saterjal_for the wood processiuy_tisber

According to the data available the utilization of wood resources in the
country could be significantly improved. For that purpose it is
necessary to have a balance of wood, taking into account the tntal annual
cut and all kinds of consumption. Such a hypothetical sodel is shown in
Figure 3.
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3. A HYPOTHETICAL MODEL OF UTILIZATION OF WOOD
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In the case of the PDR of Korea sawlogs and veneer logs represent only
287 of ihe total wood cut. It means that wood could be utilized better
only if it is used for the chemical processing (pulp industry), or for
the manufacturing of products composed of chips or fibers
(particie-boards and fiberboards). Conifers, Birch and Poplars are very
suitable species f{ui such production and they wmake the bulk of wooc
available.

On the other hand the DPRK has rather limited resources for the classica.
wood processing based on the solid wood saterial.

Recosmendation: In order to increase the utilization of wood and to get
sore suitable and valuable semi-smanufactured products for the furniture
industry, the country should favor the development of capacities based on

ssall diameter and low quality wood.
1.2 Saw_mill _production

Development of the new saw ®ill industry in the DPRK should respect the
specific conditions in the country. The selection of wsachines and
technological solutions should correspona to the compositicn of wood
species and to sizes of logs. Fdr small dizmeter and low quality logs
band saws have lower productivity, lower acciracy and lower utilization
of wood than frame saws.

Recommendation: Frage saws with a daylight opening up to S00 amsm. and
light mechanized circular saws would be the most suitable saw aill
sachines for DPRK. Similarly, the conveyors for the internal transport

are also asver dimensioned.

1.3 Piywogd production

A big part of the present Korean wood processing industry was estab!ished
20 to 30 years age. At that time plywood was an ir.eplaceahle procuct
with growing trends in both production and consuaption. Nowadays the
situation of plyvood lcoks quite different. Evin those countries which
have good raw material and amodern factories are cutting down the
production uf plywood. In the case of the DPRK, raw material $or the
Production of plywood is very limited, and it is one reason sore to lismit
this industry to the qu:anti*y of appropriate wnod available.

Recomaendation: In the future development of the wood processing
industry, the production of pl.wood should be limited to the ~wantiiy of
Ings suitable for plywood production. It should Le concentrated in big
factories. Plywood of low quality has very negative impact on the
quality of furniture pro.uced fros 1t.
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1.4 Veneer _production

Veneer is an irreplaceable material for the production of case goods
furniture of a good quality. The country has limited production
facilities which are at present in small capacities with old msachines.

Recosmendation:

One modern specialized veneer factory which would buy veneer lwgs from
all over the country would be a better solution than more small
capacities. A new technology and weodern wmachines could improve this
production significantly. Import of logs of precious wood species could
be taken into consideration.

1.5 Particle_board_production

At present the eight existing particle board factories in the country
produce & quantity of boards which is considered on a world scale as the

ainimum for only one economical capacity. The present production 1is
based on saw dust and chips produced on the woodworking machines, without
any further preparation. Therefore the quality of products is

unsatisfactory.

Recosmendation: Due to the fact that a very small part of the wood is
used in the mechanical wood processing industry, the future development
of this industry should pay special attention to the increase of the
particle board production. This development should be based on
economical capacities with a wminimal output of 40,000 =3 boards per
year. Such factories could use to a large extent <chips and other waste
wood from other wood processing factories; but without specially produced
chips for the outer layers it is not possible to make particle boards of

high quality. G6Good quality particle boards are exportable products.

1.6 Fiperboard_production

Fiberboards are a good substitute for plywood and for many parts of
furniture. lL.aminated fiberboards have a very wide range of uses.
Fiberboards are also exportable products.

Recomgendation: An increase in the production of fiberboards as well as
laminated fiberboards would ensure good materials for the furniture
production, and for many other purposes. Taking into account the
country’s wood resources production of medium density fiberboards (MDF)
could be taken into consideration for_a_lomg_range_plan.

1.7 Joinery_production

Development of the joinery production in the world is directed towards
finishing these products in factories. This 1is wmore vrational than
finishing them on the huilding sites.
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Recomsendation: Joinery facteries sanufacture standardized products and,

in the case of specialization, a very rational technology could be used
and achieve high productivity and quality.

1.8 Furniture_croduction

There is no surncessful furniture production without a certain level of
specialization. It is, together with good design of products, an
elementary prerequisite for productivity, quality and consequently for
export. The modern industrial technology used nowadays in the well
organized production of furniture is based on specialized production,
using standardized incerchangeable parts.

Reconmmendation: As the first step towards improvement of production,

factories should specialize in one of three major groups of furniture:

solid weod, case goods or uphalstered furniture. Further processing
should lead :owards more rarrow specialization for certain groups of
products as: school furniture, kitchen furniture, bedrooa furniture and
SO on.

1.8.1 Furniture_products

The existing furniture producing factories do not try to develop original
prcduct lines. Most of the factories have the sase items in their
production. These items are very simple and belong to the cheapest
furniture, which could not be acceptable for export. In hotels and other
public places there is a lot of very good furniture. In the Ethnographic
Museum in Pyongyang many attractive pieces of furniture testify that this
production could be backed up by some traditional styles.

Recommendation: The design of furniture is a highly professional work.
Designers wmust be familiar with aesthetic and ergonomic principles,
characteristics of wood and other materials, construction of furniture
and production technology. Education of industrial designers 1is very
important. Some traditicnal furniture items, such as coffee tables, if

adapted for industrial production could be very attractive for export.

1.8.2 Materials_for_the furniture_prodyctian

There are good domestically produced materials (9lues, lacquers, fabrics,
hardware, etc.) for the production of furniture, but the range is rather
lisited.

-‘Recommendation: Further development of wmaterials and isprovement of
their quality is of utmost importance for the improvesent of the quality
of furniture. This could be done in close co-operation with other
industries (chemical, textile. metal, and so on).
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1.8.3 Egquipment

Worn out and technologically outdated equipment cannot assure  high
preductivity and satisfactory quality in the production of furniture,
Also, it 1s impossible to achieve the quality required for export without
proper tocls and equipaent for their maintenance.

Recomsmendation: It is wurgent to scrutinize how to replace old equipment
and gradually bring the productien of furniture in the country to a
satisfactory level. A pilot factory equipped with modern machines would

be the right way to encourage the process of modernization.

1.8.4 Technology

Modern equipment will ogive its full output only if it is wused in
accordance with modern technological concepts. The wmodern technology
comprises not only equipment but many other elements of production and
relationship between thes.

Recommendation: Special attention should be paid to the design of modern
technology, including: equipmeni, internal transport, amicro-organization
of work stations and safety measures. All production activities and
procedures should be taken into concideration when designing a factory’s
technological layout. It is highlv advisable to create an institution
which 1s spacialized in designinrg furniture production technology
facilities.

1.8.95 Productivity

Low productivity in any production results in the stagnation of
development.

Recosmendation: By studying and improving all conditions in the
production of furniture, special attention should be paid to the
increase of productivity. There are big reserves which could be

utilized, resulting in an overall higher production of factories.
Introduction of new, more effective, methods of maaufacturing should be a
permanent task. Changes should becose 2 basic attitude in production.

1.8.6 Quality of products
The importance of the quality of products is widely recognized by all

authorities concerned. At present the approach to the isprovement of
quality is rather narrow.

Recommendation: In order to improve tha quality of furniture products it
is necessary to design a system of integral quality control, coeprising
all factors on which quality depends. These factors are: design and

construction of oproducis, working documentation, wmaterials, wmachines,
tools, skills of operators and quality contrcl organization.




-27-

1.8.7 Production_organization
The efficiency of a production depends mostly on its organization. Every
isprovesent in technology requires certain isprovesent in organization.

Recommendatijon: It would be necessary to analyze the present
organization of production in greater depth and to propose its possible
adaptation to the new technological requiresents. Many routine tasks

could b standardized and many procedures could be simplified.

1.8.8 Maintenance_of_equipsent
The maintenance system in the factory is rather good, but some standards
of maintenance are still low.

Recossendation: Reliability and accuracy of woodworking machines should

be considered as a test of quality of wmaintenance. Control of accuracy
of machines should becose a routine in the factories.

1.8.9 Production_managesent
The management of production is the part of the unitary management system
accepted in the country, and in principle cannot be changed.

Recommendation: It would be useful to take into consideration sose good
managesent wmethods, recognized in the world as efficient, if they are not
opposed to the system accepted in the country. The s®managesent systes

should be backed up by a modern information systes.
1.8.10 Econosy of production

The economy of production in factories is part of the central planning
system in the country. Direct expenses -are under control while fixed
costs are too generalized. This covers up the importance of utilization
of installed capacities.

Becomsendation: Fixed expenses should be taken into consideration more
seriously, to get inforsation on the real cost of production and to
establish realistic prices of products.

2. Ad-hog_advice

Day-to-day assistance to the factories was limited due to the poor
interpretation and limited cosmunication.

Becomsendation: In future UNDP/UNIDO assistance, experts should have
better interpretation and more opportunities to cosmunicate with people.
Advice is useful if it is imsediately applied in production.




3. Study Tour

A study tour is a good opportunity to gain new knowledge and experience
in a short tiae.

Recosaendation: Candidates for a study tour should be selected among

people working 1in production and in technical departments, who will
benefit more than those who are not technicians.

4. A_plan_of action for_ the_ future development of the_sector

Due to the circumstances described earlier in this report it was not
possible to prepare a cosplete of acticn plan for the future developaent
of the sector. Some argquments collected during this mission show that
the country urgently needs such a plan.

Recommendation_: Some ideas given in this report could be helpful for

the preparation of a development plan ror the wood processing industry in
DPRK.

5. A full _progect_document for_an IPF_funded_project

The outputs and activities given in the propcsed project document for a
new project (see Annex Y¥) have bee finalized bearing in wmind the
limitations placed by the US$ 300,000 allocated for this sector in the
agreement between the Government and UNDP.

Recommendation: The Government should endeavour to allocate wmore

international aid to furniture production, and to the wood processing
industry as a whole.

6. Selection_of candid..es_for_the Workshop_in_Ljubljana

Two candidates for the Workshop on Production Manzgement in Mechanical
Wood Processing Industries have been selected among the study tour
participants. The key problem was knowledge the English language.

Recommendation: Better and timely preparation of candidates for all
kinds of fellowships is very important. The candidates should meet both
requirements: knowledge of a language and to be from among the
technical people in production.
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UNITED NATIONS ANNEX 1

August 1986

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

Post utle

Duration

Date requirod

Duty station

Purpase cf project

Duties

UNIDO
PROJECT FOR THE GOVERNMENT OF
DEMOCRATIC PEOPLE's REPUBLIC OF KOREA

Assistance to the Furniture Industry

JOB DESCRIPTION
SI/DKR/86/880/11-01/J13101

Furniture Production Expert

4 months

As soon as possible

Pvongvang with possibilities of travel in the ccuntry

To provide ad-hoc assistance to the country's furniture industry and
assist in the preparation of a long range plan of action.

The expert will be attached to the Fifth Department of the Ministry of
Industry and, in close cooperation with the counterpart staff he will

make a diagnostic survey of the furniture industry and provide ad-hoc

advice to the management of the factories visited. In particular he is
expected to:

1. Study statistical and other data available on the sector to obtain
an idea of its current and potential role in the economy and the
problems it faces.

2. 1In consultation with and with the assistance of the counterpart staff
visit selected furnituve factories representative of the industry and
conduct a diagnostic survey to assess their techno-managerial capabi-
lities in terms of production equipment, +:tility and service instal-
lations, production planning ana control nractices, qualitv and pro-
cess control procedures, machine and tool mairtenance, rance of
products manufactured, supplv situation and availabilicy of manpower
and their training aeeds as well as locallv produced equipment.

7.31=33106

Applications and communications regarding this Job Description should b2 sent t0:

Project Personnel Recruitment Section, Industrial Operations Division
UNIDO, VIENNA INTERNATIONAL CENTRE, P.O. Box 300, Vienna, Austria



To the extent possible, give ad-hoc advice and provide on-the-job
tralning to the factories visited in solving the problems identified.

4. [dentify, in the light of the above, positive and negative aspects
of the industry, determine its needs and draw up plans of action
fyr the improvement of the existing iIndustry and for the creation
of new industries using the country's domestic resources.

wood technologist or engineer with considerable experience in medium

Qualifications:
acale furniture manufacturing at both the shop floor and managerial
level. Familiarity with conditions prevailing in developing i
countries desirable.

Language: wnplish

Background

Information:

The wooden furniture industry in the People's Republic of Korea (PDRK)
is below the expectations of the general public both aesthetically and
qualitatively. The technolcgy used is rudieentary and productivity is low.

In its developsent plans the Government is placing emphasis on providing
furniture for the population to complesent its asbitious housing prograsaes.
Eaphnasis is to be placed on serial production of household furniture using
sodern knock-down technology for ease of transport. {So far, furniture has
been made using craft or *sechanized craft” production sethods).

The country 1S reasonably well endowed in forests, felling sose 6
a3 of wood a3 vear. Most of this voluse, however, is used as firewood,
sawlogs and veneer 109s representing only 101 of the voluse felled. It
cosplesents this with lisited isports. Most of these logs are converted into
sawnwood (production of the order of 280,000 e3). No data is 2vailable on
production and trsde in wood based panels, but there are indicatiors that both
plywood and particle board ace produced locally.

sillion
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_ANNEX II
WORKING PLAN (GANTT CHART)
oRD. PROJEGT ACTIVITIES FOUR MONTHS PERIOD
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IANnapy | FEBRUARY MARCH APRIL MAY
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4 PROPOSAL OF A NEW PROJECT DOCUMENT HAHHNHHHNKKHX KMNNY
5 DAY-TO-DAY ASSISTANCE TO FACTORIES T —— KRRAMMXNHMNRHEHRHEN RN KO IARE
6 | TERMINAL REPORT KHHRMNUNHNNKE
7 ACCOMPANING STUDY ‘TOUR HNNNHERHRKNKN
8 STUDY TOUR REPORT HKK

DESBRIEFING IN LJUBLJANA
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ANNEX III

NAMES AND TITLES OF THE FEOPLE MET

Mr.
Mr.
Hr.

Mr.

Mr.

Mr.
Mr.
Mr.
Hr.

Mr.

Hr.
rir.
Mr.
Mr.
lr.

ir Wllo Jong Chol

Han Tae Hyok
Jong Yang Yung
Ko Ju Chol

Li Song Ho
Jang Gwang Ho
Li Sang Ung
Jo Dal Son

Li Song Hai

Hrs. Jo Li Sun

Li Tong Chun
Ryu Chun Gyu
Li Sang Hwa
Kim Hyon Sam

Sin Jong Han

llan Yohs Gwon
Cho Jin Su
Lyang Yon U
Li Gong Su
Cho Jin Suk

Deputy General Director of the Fifth Department.

-~ Division Director of the Fifth Department.

Senior Officer of the Fifth Department.

Senior Officer of the Fifth Department. ) ]

Senior Officer of the Fifth Department.
- Senior Officer of the Fifth Department.

- - General Director of the General Bureau for

Building Materials (GBRM).
—Chief of the Technical Department of GBBM.
~Officer of the Technical Department of GBBM.
—-General Manager of the Pyongyang Wood Complex (PWC).
~Chief of the Technical Department of the PWC.
—ilanager of the Pyongyang Furniture Factory.
-Technical Manager of the Pyongyang Furniture Factory.
-ilanager of the Pyongyang Combined Furniture

Factory.
-Interpreter (Student of English language).
-Chief of the Quality Control Department (PWC)
~Chief of the Maintenance Department (PVC).
-Chief of the Planning Department (PWC),
~Guide in the Project (Deputy Diréctor of the
Furniture Factory (PWC)
~Driver (Belongs to the Fifth Department).
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PROJECT SI/DRK/86/880 ANNEX v

STUDY TOUR PARTICIPANTS

1. Mr. Li Song Hak —~ Chief of the Technical Department of the
General Bureau for Building Materials,

2. Mr. Ryu Chun Gyu - Chief of the Technical Department of the
Pyongyang WooC Complex.

3. lir. Jang Gwang llo ~ Senior Officer of the Fifth Department,

Ministry of Foreign Trade.
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BASIC DATA-

COUNTRY:

PROJECT TITLE:

OUTPUT (¢):

ACTUAL NUMBER OF PARTICIPANTS.

NAMZS AND TITLES:

COUNTRIES AND FOMPANIES VISITED:

DURATION:
PERIOD:
FUNDS ALLOTED:

PARTICIPANTS ACCOMPANIED BY:

REPORT PREPARED BY:
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SI/DRK/86/880

The Democratic Peoplie’s Republic
of Korea.

Assistance %o the Furniture Industry.

Two technicians from the DP?R of Korea
familiarized with modern serial! furni-
ture production techniques.

Three (3)

1. Mr. L1 Song Hak
Chief of the Technical Department,
aenerzl Bureau for Building Ma-
terials in Pyongvang.

2. Mr. Ryu Chun Gyu
Chief of the Technical Department,
Pyongyang Wood Coamplex.

3. Mr. Jang Gwang Ho
Officer of the Fifth Departament,
Ministry of foreign Trade.

fugoslavia,
factories within Seyr Sipad.

Three weeks.
From 19 Aprii to 9 May 1987.
Us$ 14,000

Radeilo #alis, Furniture Production
Expert.

Rade1lo Malis.
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I. INTRODUCTION

This stucdy tour has been organized for the Demorratic People’s Pepublic
of Korea as a part of the SIS project nuwper 3I/DRK/56/050 entitled
"Assistance to the Furniture Industry”. US$ 14,000 have been allcted
under BL 32 tn cover a study tour for two participants. The Government
insisted on sending three professionals on the study tour. Its request
was accepted, and could be financed since one of the three participants
participated in the Workshop on Production Managemeni in Public Sector
Mechanical Wood Processing Industries in Ljubljana, and hi: air ticket
could be covered by the Workshop's budget.

Certain factories within the Sipad Wood Cosplex in Yugoslavia have been
selected for the study tour. The detailed study tour programme. prepared
by the expert on the project, has been accepted by UNIDO and Sipad. (See
III below). Sipad’s support to the study tour was very welcowed. It
arranged all the necessary information and enabled the visits to
factories in accordance with the prograesse and the schedule.

Il. ATINERARY

Depariure from P,ongyang : 15 April 1987 15.30 Hrs.
Arrival in Mcscow : 15 April 1987 20.00 Hrs.
Desarture fros Moscow : 16 April 1987 08.30 Hrs.
Arrival in Belgrade : 16 April 1987 09.15 Hrs.
Departure from Belgrade (by train) : 19 April 1987 15.10 Hrs.
Arrival in Sarajevo : 19 April 1987 21.0C Hrs.
Departure from Sarajevo (by train) : 7 May 1987 15.15 Hrs.
Arrival in delgrade : 7 May 1987 21.00 Hrs.
Departure from 8elgrade }/ : 9 May 1987 08.30 Hrs.
Arrival in Moscow 1/ : 9 May 1987 12.00 Hrs.
Departure from Moscow 1/ : 12 May 1987

Arrival in Pyongyang }/ : 13 May 1987

NOTE: Since all planes atter 15 April were reserved for the couniry’s
guests, participating in the celebrations of gis Il sung’s
birthday, the departure from Pyongyang had to be brought
forward. The longer stop-over in Moscow was due to the Ksrean
participants’ inuistance to return to Pyongyang on their national
airline.

- - ———

1/ Applies only to Messrs. Jang Gwang Mo and Li Song Mak. Mr. Ryn Chun
6yn travelled to ljubljana and participated in the Workshop. He returned
to Pyongyang via Moscow, o3 30 May 1987.




IIT. EACTORXES VISITED

The furniture production 1is the DPR of Korea is limited by the low level
of development cof the primary wood processing sector. In orcder to show
the complete structure of the wood protessing industry, the study tour
programme cosprised a number of production facilities covering both
primary and secondary wood processing industries.

During the <ctudy tour wmore than 30 factories and institutions wer2
visited as follows:

-saw alills

-veneer factoiy

-plywood factory

-blockboard factories

-particie board factories

-factery producing surface improved pariicle
bozrds

-fibreboard factory

-plastic lam.nate factory

-foam factory

-case goods furniture ifacturies

-solid wood furniture factories 1
-ypholstered furniture factory

-kitcher furniture factory

-office furniture factorv

-metal furniture factory

-joinery factories

-research i1aboratories

-quality testing centre

e Ld BN b = N
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The visits were organized following the itinerary and scheduled propased
in the study tour programme. The following table sheows dates, cities and
names of Sipad’s working organization (W0) and factories visited.

DATE CITY AORKING ORGANIZATION YISITED FACTORIES
20 April Banja Luka Wn SIPAD-VRBAS -saw mill

-50lid wood furn.fact.
-rase furniture ftactory

21 April Bosanska firadiska WO SIPAN-RADNIK -upholstery furn fact.
-foam factory
22 April Sanski Most WO SIPAD-SANA -saw mill

-particle becard faotery

-plorkboard factory

-solid wood furn.fact.

-case furniture factory
23 April Bosanska Krupa W0 SIPAD-UKA -particle board factory

-impreoved particle

boards

-2 solid wooAd furniture

factories

-case furniture factory
24 April Bihac WO SIPAD-UMA -office furniture fact.

~-<0lid wood furnm.fact.

-setal furn.fac.ory




25 and 26 April

27

28

Aprii

April

April

April
2 and 3

?4¢y

May

May

May

Bosanska Petrovac

kKlujc

Donji Yakuf

Sugon:ia

Gornji vakuf

May Sarajevo

Sokoolac

kogatira

Foca

Serajevo

Sarajevo

Sihact - Plitvice

WO SIPAD-OSTRELJ

W0 SIPAD-XLUJC

WO SIPAD-JANJ

WO DIPAD-JANJ

WO STPAD-JANJ

Hoiiday and weekend

WO STPAD-ROMANIJA

WO SIPAD-ROMANIJA

WC SIPAD-MAGLIC

WO SIPAD-IRC

WO SIPAD-IRC

Free weekend

-saw mill
-joinery factory

-blockuvoard factory
-veneer factory
-plywcod factory

-saw aill

-joinery factory
-so1id wood furn.fact.

-solid wood furn.fact.

-saw oill
-kitchen factory

-joinery factory
-solid wood furn.fact.

-fibrehoard factory
-laminate factory
-particle board factory
-solid wood furn.fact.

-research laboratories
(wnod preservation,
wood drying, wooden
panels, furniture fini-
shing and sechanical
characteristics

-testing the furni-

ture’s quality

-conclusions and draf-
ting of the study tour
report.
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Iv REVIEW_OF OBSERVATIONS_

The purpose of this review is to poini out those facts that could be
useful for the improvement of the wood processing industry in tne DPR of
Korea. The factories are listed in the order in which they were visited.

Saw__mill. This saw #ill, with a capacity of 50,000 a3 of logs per year,
is specialized in sawing beech wood, producing samn wood mainly for the
furniture factories within SIPAD-VRBAS. The logs having a diaseter over
35 cm. are sawn on two pairs of bandsaws and those with a diameter up to
35 cm. on the frame saw with an opening of 500 sm. Part of the sawnwood
produced for export is sawn to the final size in the saw wmill, while the
rest of the sawn wood is only separated fros the waste wood and is
further sawn in the special cutting department after predrying to a
moisture content of about 202.

In the cutting departeent planks are cut to the gross sizes of the

furniture parts and delivered to the furniture factories. The prodrying
dry kilns are substitutes for air seasoning, lowering seasoning time from
approximately 4 menths to an average of 25 days. The cutting department

is equipped with cross-cutting and ripping circular saws and narrow
bandsaws, all made ir Yugoslavia and one 6 spindle planer-moulder amade in
West Germany.

The interpal transport 1is mechanized: three portal cranes {(one in the
log yard and iwo in the sawnwood vard), rolling and chain conveyors in
the saw mill and rolling and belt corveyors in the cutting departaernt.

The sharpening shop is well equipped with eodern sharpening, teeth
pressing and setting machines made by Vollmer, Federal Republic of
Germany. As a result uf gonod tool and msachine maintenance, the quality
2nd accuracy of sawing is maintained at & high level.

Most of the machines seen in this sas mili, especially the 500 sa frame
saw, as well as wachinrs in the sharpening shop and in the cutting
department, are well suitey to the Korean conditions.

Solid _wood furniture. _factory. This is a wvery big furniture factory
producing more than 500,000 units of different types of furniture msade of
sol.d wood. Both sechanica. and bending and high frequrncy presses are
used for bending. Kooden parts are dried in both metal dry kilns ard
vacuum driers. The drying proucess is fully ccntrolled and regulated
automatically by a computer. The machining is organized in three major
technological lines: the production of chair seats, the production of

prafiled anc rertilinear parts and the production of turned parts.

After prccise machining and very careful candirg ihe parts are nrepared
for finishina. fhe finishing line is equippad with dipping devices,
spray booths, 3irless spray guns and drying channeis. The factory has a
small laboratory for the preparation and auality control of finishing
materials.




Since the majority of production is oriented for export, the furniture is
constructed to be delivered knock-down, and asseambled in the importing
countries.

Good maintenance of equipment and good sharpening of the tools play a
decisive role in the achievement of productivity and quality.

The seiection of wood, the quality of processing, especially sanding and
the selection of the equipment seen in this factory could be taken as an
orientation and guide on how to improve the furniture preduction in the
DPR of Korea.

Case_Furniture Factory. This factory produces wall units and other case
goods that use particle board as the main raw saterial. Panels are
veneered or lasinated and the standardized furniture parts are made on a
line with connected wmachines for sizing, edge banding and dowel
drilling. Veneered parts are sanded and surface finished. Packing of

knock-down furniture is the last operation in the factory.

Solid wood parts are aade by the solid wood furniture factory. This
factory also makes panels needed to complete products of the solid wood
furniture factory. '

This factory , complete as it is, could be used as a model for developing
production of the case goods furniture in the DFR of Korea .

Case goods_furnjture_factory. This factory is very similar to that one
seen in Banja Luka. It has a ssall line for solid wood processing,
making components for case furniture. The sajor products are wall units
and bedrcoms. This 1is a very flexible factory with a rather wide range
of different products, very interesting for Korean conditions.

Upholstery furniture factory. This is the biggest upholstery furniture
factory in Sipad and one of the biggest in Yugoslavia. The factory has
two production lines: one for the production of mattresses and the other

for sofas, arschairs and sofa~sleepers.

Frame paris are sade in other Sipad factories and assembled in a
department of this factory. The ametal mechanisms are bought from the
setal working inoustry. Foam is produced in the same cospany. Fabrics
and other filling wmaterials are bought on the market. 3prings for the
sattresses are sade in the same factory, using steel wire 1.8 to 2.2 aa.
in diaseter depending of the end use of the springs.

Cutting of wmaterials, sewing of fabrics and assemblying of products are
the major operations in the production. The skill of workers is wmost
important for the quality of uphoistered furniture.
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The production of upholstered furniture depends more on the supply of
Jifferent materials than on equipeent, which 1is simple and 1inexpensive,
Except for the size af ths factory, which 1is too big, ail otlier
technclogical details can be wused 1ia order to develop a similar
production in the D?R of forea

Foam_factory. This is the wonly Sipad factory producing foam for the

production cf upholstered furrniture. Folvuretane foam 1is made cf two
components (polyol and isocyanate) and polveerizes under the influence of
heat. The fully automatit equipmerni is programmable for different
densi‘ies and hardness of foam. depending on 'he envisaged end use. The
cutting departaent is equipsed to cut dlocks of foam into different sizes
of sheets, profiles and rolls. Some of these wmachines have sensors
reading drawings and cutting according to the drawing. Since the

production of moderr uphclstered furniture usas foam as the main filling
material, production of foam is a pre-reguisite for a successful
production. This technology is of great interest for the furniture
production in the DPR of Korea, because they currently import foam.

Saw__eill. This is a big saw mill sawing 70,000 a3 of logs (beech wood
and conifers). It has debarking equipment, twc band saws and one frame
saw line. Saw dust 1is wused for the production of energy, while waste

wood is used for the production of particle boards. Big sized planks are
selected for export and the rest of sawn wood are used for the production
of furniture, parquet and blockboards. The sawdoctaring shop 1s very
well equipped and the quality of sawing is excellent, as is the vield
obtained from the log input. The internal transport is similar to that
seen in Banja tuka.

Particleboard__factory. The annual production of this factory is 35,000
&3 of three layer particle boards. Raw material is round wood from S5 to
2% c¢m. in diameter and waste wood from the saw mill. The factory has
three flakers; it usually uses two and one is kept in rererve. A Pallman
chipper 1is used for chips made out of waste wood. Particles for the
outer and inner layers are selected by an air separator located after the
dryers. After adding glue, chips are sent to the mat ‘ormi;ny machines.
The next operations are prepressing and press:no, foliowed by ceooling,
trimming and sanding. The weight of the boards 1s controileg by an
automatic scaie before pressing. The equipment of the tactory is made in
Italy and the Federal Republic of Germany.

Bearing in m@ind the nature of wood in the DPR of Korea, the production of
particle boards has a decisive importance for the successful furpiture
production. The Koreans have seen the difference between this technalogy
and that used in DPRK.

Blockboard_factory. This is a small factary manufacturing 3,000 al of

panels per year. The quality of boards is extraodinarily high and the
total production is exported. The core 1is rgade from ¢lued laths of
conifers. All xnots are cut out before glueing. Jmm thick veneer is

produced on the peeling lathe and the best sheets are selected for
blockboards on the wet <clippers, wnile the rest 15 used for the
production of fruit cases.
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The veneer sheets are edged, jointed and glued onto the core in the
press. After trimming and sanding the boards are checked and selected,
marked and packed for transport overseas.

The blockboards are excellent wmaterial for furniture production and, in
the conditions of DPRK, the present plywood production could be easily
switched to the blockboard production, wusing available low grade soft
wood to make the cores.

Solid_wood_furniture_factory. This factory 1is specialized in producing
cupboards for the USA market. They w@ake about 1,200 units per month.
All cupboards are in the Early American style. They are produced as a
knock-down product, and asseabled in Sipad’s assesbly and distribution
centres in the USA. Due to the strong competition and very high quality
standards in the USA, the quality of the products is of wutsost
isportance. Special attention is paid to the sanding and finishing of
surfaces.

This factory is a very good example of a well organized and prepared
production using sisple woodworking wmachines to produce rather complex
and high quality products.

Case__goods__furniture__factory. Equipment and technology are similar to
those seen in Banja Luka and Bosanska G6radiska. The products are very
simple bedrooms, wall units and bookcases. Particle boards are veneered
with so called "fine line” veneer, and finished products are decorated
with orofiled decorative applications made of solid wood. This is an
example of production of inexpensive products, and could be of interest

to Korea.

Particle__board__factory. This factory uses the "Bison” technology to make
particle boards of the best quality. The capacity is 45,000 @3 of boards
per year. These three layer boards are made of round wood and waste wood
from the saw mill. This is another proof that only big particle board

factories can be economic.

Surface__isproved _particle_ _boards. A fully automatic line is used for
lamination of particle boards with resin or plastic foils. The
technology 1is very sismple but requires high quality particle boards and

adequate decorative materials.

Due to the lack of good quality decorative veneer in the DPRK this
technology could be the right solution for the furniture production.

Solid__wood__furniture_ _factories__(two_factories). These factories have a
long tradition. They are wuniversal furniture factories, producing a
rather wide range of different products of high quality for both the
export and the dosestic markets. The isprovement of this technology is
gradual, and the factories are equipped with a range of old and new
msachines. Such a method of improvement of technology could be advisable

under the Korean conditions.




-42_

Case___goods__furniture__factory. Using 1sproved particle boards with
laminates, this factory produces bedroos furniture which looks very
attractive. The technology is very sisple and productivity 1is very
high. This technolegy could be recommsended for the case goods furniture

production in the DPR of Korea.

SIPAD-UNA_BIHAC

. 0ffice_furniture_factory. This is the only asetal furniture factory in
Sipad. It produces metal components for other furniture factories, but
it also has its own prograsse of wmetal furniture in comsbination with
wood, glass and plastic intended for gardens , restaurants, offices,
schools and sosetimes as household furniture. The surface finishing of
setal is the wmost ieportant operation in the production. The study tour

p: "ticipants have paid special attention to this production.

Solid wood_furniture_factory. Actually this is a chair factory wusing

beech wood to produce wedium quality chairs for the export and the
domestic markets.

Joinery_ _factory. This factory is specialized in the production of
doors. They use softwood frames, plywood and paper honey-comb fillings
to make flush doors. Cheap doors are made of fibrebnards coated witi

coloured paints and expensive doors are veneered and finished with
transparent lacquers. This factory uses very successfully finger joints
for using short pieces of wood. This done on an automatic finger
Jointing line. Such a line would be very useful in the DPR of Kor=a.

Blockboard__factory. This factory produces cores of boards using
Toweragge wmachines, and they get veneer from the plywood factory. The
capacity is 12,000 83 of panels per year, but they currently proouce 75%
of this quantity because of low demand on the market. This technology
could be acceptable for Koreans because of low investments and very good

quality panels for the furniture production.

Veneer__and__plywood__factory. Cosparing the plywcod production in this
factory with the production in the DPR of Korea many differences are
observed. These are: selection of logs, steaming of logs, peeling and
selecting veneers, jointing of veneer, sanding of plywood and so on.
They also produce water resistant plywood used for shuttering, for
production of railway wagons, etc.

Besides the equipment, which is quite different froe that used in Korea,
the study tour participants have been able to see that plywood production
requires much better raw saterial than that used in DPRX.
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Saw__mill. This saw will has an annual capacity of 100,000 a3 of logs.
it oniy saws conifers. The s3w mill 15 equipped with two pairs of
frasesaws (Linck, Federal Reoublic of Gersany) and cne framesaw with an
opening of 300 am. for sawing smal! diamster logs. This saw aill
supplies one big joinery factory 3nd tuo sulid wood furniture factories
with rough cut parts. Therefore, all lusber 1s seasoned in dry kilns to
a wmoisture content of 8L and then rcut in the cutting department. Having
only one cutting depertmen: for three factories peraits a big saving in
investmsent and ensures a better utilization e¢f wood. This experience is
very useful for the Koreans.

Joinery_factory. This factory aakes both, doors and windows cof very hich
quaiity, painted and cospietely glazed. They have a separate group of
asseablers on the construction site to install doors and windows.
Special requirements for joinery is the conservation of energy; and
windows wmust meet the bhigh insulating factors. So called “Isomax”
windows are double glazed with a vacuus in between the two panes. It is
very lisportant to amention that the saw aill produces sawn wood in the
sizes which correspond to the sizes of the joinery components.
Technclogy, organization and quality of the production in this factory
can be takon as standards for how a good factory should be.

SIPAD-JANJ_ _BUGOJNO

Solid wood furniture_factory. This factory manufactures furniture asade
of solid pine and spruce. The production line is composed of different
chairs, tables, beds and cupbnards. About S0 of the production is for
export. The factory gets parts already cut to the gross sizes of the
furniture parts. 1In order to utilize low quality wood the factory also

has a line for the production of the packing cases for special products.

This factory 1is interesting for the Koreans because it makes furniture
out of a raw material similar to that available in Korea.
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Solid_wood furniture_factory. The technology and production line is very
similar to that seen in Bugojno, but this factory is considered to be one
of the best in Sipad. This attribute is gained through very high
productivity and an extraodinary quality. Actually the only difference
is in better management and organization of production. The raw wmaterial
used is pine, spruce and fir. Beech is also used for some products.

In the same place we have seen production of wooden fancy goods (trays,
bowls, decorative products etc). It was very useful for the Koreans to
see this wmiddle size factory producing almost 100X of its products for
export without any probles tp attain the necessary quality.
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Saw_miil. This saw mill, which only saws conifer logs, has a capacity of
100,000 m3 of logs per vyear. It 1s the best equipped saw mill seen
during this study tour. Trimming, grading and aeasurement of sawn woed

is done automatically, as well is the sticking for seasoning.

The short visit to this saw mill was organized in order to initiate soae
thoughts for the further perspective of the saw mill production in the
DPR of Korea.

Kitchen__furnjture__factory. This factory has started operation two years
ago, but now it is already very successful in the production of several
types of very attractive kitchens made of solid wood (fronts) and
laminated particle board (cases goods). Its modern machines including a
softforming line, enable it to manufacture kitchen furniture of a very
high aquality. Sinks and other ametal and plastic components are bought

from specialized producers.

This was another opportunity for Koreans to see the advantages of
production in a specialized factory.

Joinery_faciory. This is a usua! joinery factory with standard machines
and products. It 1is worthwhile to mention that the wood cutting
department is common to both factories (kitchen and joinery} to ensure a

better utilization of lumber.

Solid__wood__furniture__factory. This is yet another very well organized
factory producing solid wood furniture wmade of coniferous wood.
Bedrooms, wardrobes, cabinets and other related products are made mostly
in natural colour and finished with nitrocellulose lacquers. About 50%

of the production is for export.

Eibreboard__factory. This factory produces 25,000 tons per year on its
two lines for hard fibreboards and one 1line for insulating fibreboards.
The raw weaterial 1is waste wood from other wood processing factories and
the lowest grade round woad. The process is completely automated and
controlled by a small number of workers. More than half of the
production is exported.

The fibreboards are a good substitute for plywood in furniture
production. They are amzde out of cheap material and could be well
recommended for the DPR of Korea.
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Laminate_factory. This factory produces difforent laminates based on
selamine resin and decorative papers. A part of the production is used
for the lamination of fibreboards and particle boards, and the rest of

the production is sold to the other manufacturers of final proaducts.

Jue to the lack of good decorative veneer in the DPRK the producticn of
laminates would be very rational for the Korean furniture production.

Particie board factory. These are thin (3 to 8 am.) particle boards

produced using a technology known as the MENDE system. It could be an
alternative for fibreboards production.

Solid_wood_furniture. The only important feature of this factory is that

it makes furniture of coniferous species, similar to those used in the
DPR of Korea.

Research__laboratorjes. The Korean participants visited laboratories
for: wood preservation, wood drying. production of wood bused pajels,
furniture finishing and the research of wmechanical characteristics of
wood and wooden products. They have seen all availaple equipmert in

these laboratories and its use in various experiments and research work.

Part of these laboratories have been equipped by UNIDO as part of a
former project of assistance to SIPAD. It is without any doubt that
similar laboratories are necessary for a wmore rapid progress of the
Korean wood processing industry. |

Quality__testing__centre. This centre is used for testing the quality
characteristics of different final products (furniture, joinery, etc.) 1ir
order to check whether they fit to the standards and to issue necessary
certificates attesting the products’ quality. Such 3 centre is
indispensable for the improvement of quality and is reccemended for the

development of the production of furniture in the DPRK.

v CONCLUSION

This study tour was very well organized and its programme was fully
implemented. The participants have learned wmany new facts about
furniture production and the wood processing industry in general. After

this study tour they will be able to make a significant contribution in
planning further development of this industry in their country.

VI RECOMMENDATIONS

Study tours are the most suitable and efficient way to accelerate the
transfer of technology, to gain a new knowledge about industrial
development and to become convinced of the efficiency of modern
equipment. Therefore it is recommended to organize such a study tour to
countries with advanced industries and, if possible, to combine them with
visits to specialized fairs of wood working machines. Participants must
be selected among engineers able to understand wmodern techniques and to
able to communicate easily in a common language.
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PART I  LEGAL CONTEXT

This Project Document shall be the instrument referred to s
such in Article I, paragreph 1, of the Assistance Agreement
. between the Government of the Democratic People's Republic of
Korea end the United Nations Development Programme, signed by
the Parties on 8 Movember 1979.

The Government Implementing Agency shall, for the purposes of
the Stenderd Basic Agreement, refer to the Government Co-operating
Acency described in that Agreement..

PART II TIE PROJECT

A. Development Objectives

An overell development objecthe of this project is to improve
the existing furniture industry in the country, in order to
geinfully utilize availeble wood fesources, increase efficiency
in production, end to produce furniture of satisfactory quelity
for both local comsumption and export.

B, Immediste Project Objectives

The project is aimed at achieving the following ébjectives in

order to fscil{}ate the creastion of an exermplary furniture

production unit for the menufacture of itoms of se*isfactory

ruality.

s/ LEstablishment of e modern equipped pilot furniture plent,
organized for industrial production, in the existing
furniture factory in the Pyongyemg Wood Complex.

b/ The training of wood techniciéns snd machine operators in
the efficient operation of all the machinery end meintenence

of tools, so es to manufactur¢ furniture of medium quality,




¢/ The design ond iwplementntion of an initinl product line
base< on stendardized interchangeabie furniture parts,

d/ The training of mansgerisl staff in overall menecement

techniques including introduction to the marketing of furniture
preducts,

C. Special Considerations

This project is in line with the development plrns of ihe
Govern=2nt 2nd places emphasis on its objective of imvroving
standords of 1living by providing furniture for the ponul: ion to
enzble the full realization of the Government's emtitious housing
programme,

The production of furniture is to be based prcdoninantly on wood as
& rew materinal with which the country is well endowed, snd which is

renewed through regular reafforestation.

The pilot furniture plant, once having become fully equipped and
operational, will represent a source of experience which will be
replicable in other furniture factories throughout the country.

The actievement of the objectives of this project will, consequently,

help to improve the productivity and quality of production of the national

furniture industry, anc in “he long term enable the country to increase
its export potential,

D. Background and Justification

DFR Korea is a pradominantly sountainous country with some 9 million
hectares, or 74 % of its land, designated as forested areas. The total
groving stock of wood is estimated to be about 62C million l’. ullowing ,
aa average annual cut of approximately 6.5 million :3. The primary wood

processing indusiry is supplied with some 18 million ll3 of lor .
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domestizally produced, and vith & limited quantity of loga imporied
froa the Soviet Union. The furniture production im the countiry has beea
developed mainly within wood processing complexes which produce alsc
sawn wood, Joinery, and various wood based panels.

The level of development of the wood processing industry, and of
furniture manufacturing in particular, is lagging behind the ganeral
level of developmeut in the country. Productivity eand product quality
are at a very low level in the factories where machines sre old.
Fucthersore, althcugh a large number of professionals are educated at
the university level and at various other specialized achools they could
benefit further hy being exposed to new technologias in the field of
furniture production. The lack of know-how and modern equipment are
sajor impediments to the development of this industry.

On thke ather hand, the Government is giving high priority to the improvement
of the living standards of its peoples. The achievement of this goal
includes as well the increase in production and improvemeat of the quelity
of furniture produced in the coratry. To ascist the ~:un£ry in the achieve-~
ment of its goals in the area of furniture production, the Goverament
requested UNDP/UNIDO assistance in improving the production processes

and quelity of furniture produced, through the intruduztion of appropriate
nev technology, transfer or technicul skilly and knowled,e, and the
provision nf additional training opportunities within the country in a
demonstration unit equipved vith modern machines, measuring instruments

and tools,

Initial UWDP/UNIDO assistance in the form of an SIS project was agreed
to in June 1986. It resulted in tne engagement of a comsuitant to
undertake a survey of the present status of the furniture industry in
the ccuntry and to prepare as well s drait for &n.IYF project oriented
towards further improvement of furniture nroduction for local consumption
and for export,

In the course of this exercise several possibilities fur drawing up
tre IFF project were considered, of which two have been examined in depth.
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First - the astablishment ¢f a design, prototype msking and trajning

centre, and second « the establishment of a smali scale furaiture

pilat plant, Following the analysis of data relating to thi ladustry.
collected during the ronsultant's visit te four wood procesaing enterprises,
and satching them with the Governmenl's expectations, the Government

sad the UNDP authoriiies have acrepted the expert's view that at the

present stage of developmeat of the country's furniture industry, the
establisi.aent of 2 smal. scale furaiture pilot nliat would sui’ the particupar
needs of the industry. Such a plant is expectrd to be mwore beasficial to
the country and should be given t{bhe highest priority. The assistance

given to a furniture pilot plant will result in the acquisition of
experience which could be spread i{hroughout the country, and help to
{afluence the adoptirn of cimilar soiutions in other factories olsexnere.

The furniture factory within the Pyongyang Wood Complex hss been selected
for transformation into the pilot furniture pient. Such an spproach u&s
been chosen because of the possibility of using reconditioped zachines
since vew ones sare pot readily availasble for all operations due to limited
financial resources. The factory, which is locatad in Pyongyeng, &lso
vossasses as part of its Complex, & sawmill of nomina) anmual capacity
100,000 n’ of sawn logs, & ply-wood factory of ncwinal capacity GOO.OUQm2
of plywood and 509,000 nz of veneer, & particlz board fsctory of annuel
capacity 5,000 m3 of beerds, jcinery facitory of a nowminal capacity 100,006w2
of doors and windows, & Jurniture factory of annual cvapacity 100,000
Peices of various furniture, snd one new building intended to bLe a new
furniturg factorye. The Complex employs 1100 psople and has a total

annual value of production of approximately 8 million Wons.

The Pyongyang Wood Complex which Lelongs to tha General Bureau for
Building Materials is situated in the City of Pyongyang. The Buresu

is an independent Government sector enterprise controlling ahout 20%
of the wood processing indumtiry in the country, while the rest of this
industry belongs tn the Ministry of Forestry. The State Planning
Commissiop is responsible for the distribution of the wood requirements
to meet the processing cupacities of the various enterprises under

the General Bureau and Ministry of Forestry, and allocates wood in
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accordance with the Government's goals and plans for each enterprise.

Establishment of the pilot furniture plant will be justified through
the sany benefits that would accrue to the General Bureau for

Building Materials, as well as to the whole furniture industry in the
country. The pilot furniture factory is expected to make a break-
through existing levels of productivity and quality, It will demonstrate
in the most convincing way the iwportance of an appropriate organization
to improvement of the industry, and provide the country's professionalr
with an opportunity to get acquainted with new equipment and technoiogy
in this field.

The training programme, which is a critical pert of this project,

will contribute to the successful acceptance and use of new methods,
procedures and criteria. The pilot factory is expected to produce

double the quantity of a similar sized unit in existence in the country
today, with a quality higher than any sanufactured under present levels
of production.

E. Outputs

The project outputs listed below are in mequence of accomplishment.
They do not, however, represent the order of priorities of the outputs.
1+« A mcdern, flexible pilot furniture plant established . in the
existing furniture factory, equipped partially with modern wood
working machineg and with existing reconditioned equipment, to
produce solid wood furniture of medium qurlity, with a limited
possibility of board processing and veneering, to help to double

the quantity of production obtained at the beginning of the project.

2¢ The design and production of two new items of furniture and the

training of two factory designers in product development techniques
and procedures.

3« Establishment of a system of internal standards for products, hased
on interchangeable parts and components, snd the training of two
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technicians to maintain and further develop product stianderdse *

b,

Se

6.

7.

8.

9.

10.

Establishment of a systes of integrai u.ality comtrel, with

ten technicians t.,ained as controllers. .

Twc feliows with an better knowledge obtained ebroad c¢f the
requirements for the successful production aud export c¢f furniture.

The efficient use of the available manvfacturing equipment, with

20 wood machinists, 10 assemblers and 4 team leaders trained to manu-
fecture furniture of medium cuality acceptnble for exporte.
The provision of adequate tool maintenance facilities, with 1

superviso; and 4 machinists trained in this subjecte
Twe ‘0o5d technicians trained tuv design and make required production
fixtures aimed at sttaining ssou-ate machirning of :iompoment jart:.

Inproved working cornditions, safety and work protection measures.

Design of overall factory orgamization, with improved work prep-
aration, cost accounting and mansgement procedures, with mauagcrial
staff traired in (a) improved factory managerent Gased on modern
industrial production methods and in (b) the basi. elements of
marketing.

Fo Activities -

To accomplish the” above meationed ocutputs the following activities
should be undertakens

For Output 1:

1¢1 Define production programme for the pilot fiwrniture plant.

1e2 Selent new equipment to be purchased and old to be recopcitioned.
1¢3 Assist in designing new technolegy.

1! Test reconditioned machines.

1s5 Purchase of new equipment.

146 Instal and commission equipment amccording to the new tecmmolcy-
ical design.
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Yor Output 2:
2.1 Design iwo new products wi % standardised interchangeable parts and components.

2,2 Prepare production documentation and protoiypes, and bring the, new products
into produnotion, o
2,3 Train two factory designers in product development technigues,

For Output 3:
3.1 Make a survey of ex!sting standaxds of products and componerts,

3,2 Establish a nev system of internal standa—di for products, component peris
and materials,

3.3 lmplement the new standards,

3.4 Train two technicians in mairtaining and furtke: ::»lopirg of standards.

For Output 4s .

4.1 Make » curvey of the existing quality centrol evstem,

4.2 Desiga a new system 2f integ~al quality control.

4.3 Develop a training programme for omtrollers,

4.4 Train 10 contrsllersy in the procedures and technigu-.# ¢ :allty econtrol,

Foi Outmut 9:

5¢1 S¢lect 8 country for the study tour.

5.2 Select two participants fer study tour,

5¢3 Conduct the study tonr,

S.4 Report on ttr: atudy tour,

For Cutput 63

6.1 Prepare a trairing programme foxr ‘urniture mam::acturing,

6,2 P.+ .~re training mamais for the major prcduction operations,

6.3 Train twenty machine operators, 10 assemblere ané 4 team leaders to
marmfacture furniture of acceptaktle quality,

For Output 7=

7! Develop a training programme and prepare instruction mamuals for maiatenan:e
of furniture produsztien tools.

T.2 Traiz <+ 9 technicians and four machinists in sharpening and n.paging toolic,

For OQutput b:
8.1 Train two wood technicians {o design, prcduce and mairicin iigs and other

farel.or nroduntior {ixt~ &0,
For Ouiput g:
9,% Traln team leadexs and machins operut-iu v the co.Tecl use of proiectlise

devices of 1C woed workiung rachinrcc,




Por Output 10:
10.1 Maks a survey of the pressnt production organisation, work preparstion,
cost sccounting and managemont methods. ‘ '
10.2 Decign improved interrelatod systems of production organisatior, work
preparation, cost accounting and management systems,
10.3 Train factory management staf{f in modern industrial production methods,
10.4 Acgiaint the managerial staff with the basic elements of export marketing, -

csI!!Et'
To carry oui project activities the Government and the UNDP/UNIID need to ensure

. the provision of th® following essential inputa.

1, Govermment Inputs:

« A technician fiom the selected factory as a full Lime counterpart and Natiomnal
Project Directonr.

= 0ffice space with necessary furniture and appropriste heating and ocleaning
facilities,

« Secretarial assistance for typing in English and Korean, as well as for
administrative services,

= Interpretation and translation services of good quality,

- Local transport,

= Wages to the national staff assigned to the project.

~ Wages to the trainees during the time of training.

= Cost of reconditioning of the old machines to be used in the pilot factery,

« Cost of transpor: for imported equipment from the harbour and import duties,if any.

= Cost of installation and replacement of equipment. ‘

« Cost of production of ney jigs and other fixtures.

= Cost of palets for the internal transportation.

-« Lost ¢f raw materials and components for production.

«~ Cost of any necessary aéd.i.tion to and modification of the existing facilities
as required for the proper operation of the project.

« Supply of spare parts for equipment nmot eligible for purchase under the UNIP prsject.

2, UNDP/UNIDC Inputa 3

~ A furriture production expert as Chief Technical Adviser (CTA) of the project
with Jeaponsibiiity for ensuring the implementation of the majority of the
activities of the project for a period of 12 montha, eplit inmto 3 missions of
4 mouth duration e« [:i the beginning, middle and end of project),
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-A short term consultant - expert in furniture design - for three
months at the beginning of the project.
—A short term consultant - expert in the maintenance of tools

used in furniture production for three months in the middle of
the project period.

-Two fellowships for a three weeks Study Tour.

-Expend:ble equipment of approximately YS$ 17,500.

-Non-expendable equipment of approximately US$ 125,000 (From
among the equipment listed in Appendix V -see also Item 1 under
prerequisites).

-Backstopping support.

-Miscellaneous expenses.

H. Work Plan

The preliminary Work Plan covering all project ac:iivities ‘s
presented in the Table below:

No. Act. Activity Description Location Timine
1. = Approval of project UNIP/UNIDO HQ Mouth O%
2, = Initiation of recruitment UNIDO RQ Month 3
3e = Submission of candidates for expert posts UNIDD HQ Month 3
4, = FOD of CTA Pyongyang " 4
5 - EOD of expert for design work Pyongyang " 5
6. 1.1 Define production programme CTA/Counterpart " °5
7. 1.2 Select equipment CTA/Counterpart " 6
8. 1.3 Design of new technology CTA/Counterpart " 7
9. 3.1 Survey of existing standards of products CTA/Counterpart " 7
10, 5.1 Selection of country for Study Tour UNIDO/Govwt, " 7
11, 3.2 Establish new internal standards Froject Staif * 8
12. 5.2 Selection of Study Tour participants UNIDO/Govt, " 8
13, 2.1 Design new furniture products Design Expert " 8
14, 2.3 Train 2 Factory Designers Design Expert " 8
15. 5.3 Conduct Study Tour UNIDO " 10
15. 144 Test reconditioned machines Pro ject Staff " 15
17. 1.5 Purchase of new machines CTA/UNIDO " 15
18, 4.1 Survey of existing quality control

measures CTA " 15
19, 4.2 Design new system of integral quality

control CTA " 16
20, 4.3 Develop training programme for

Controllers. CTA " 16
21, Tt Develop training programme for

maintenance of tools Egg%rgaintanance " 16
22. 1.6 Install and commission equiment Factory/Proj.

Staff " 18
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No. Act. Activity Description Location . Timing
23. 3.3 Implement the new standards Fact./Proj.Sta‘f Months 18
24.4.4 Train 10 controllers CTA . 18
25. 7.2 Train 2 technicians ard 4 Mechinists Tool maintenance

for tool sharpening Expert » 18

26, 2,2 Prepare production documentation

for new products and bring them

into producticn Fact./ Proj. Staff " 18
27. 10.1 Survey of the present organization,

cost accounting etc, CTA " 25
28, 6.2 Prepare training mamal for production

operations CTA " 26
29. 6.3 Train 20 Machinists,10 Assemblers and

4 Team Leaders A " 26
30. 8,1 Train 2 Technicians tc design and

produce jigs and fixtures CrA i 27

31. 9.1 Train Team Leaders and Machinists in
the correct use of protective devices CrA " 27

32, 10,2 Design improved systems of production

organization ("[A " 27
33, 10,3 Train management staff in modern
industrial organization methods CIA " 28
34. 10.4 Acquaint managerial staff in export
marketing techniques CrA " 28
35. = Technical Reports , All “xperts End of each Miscion
36, ~ Progress Heports CCTA End of each Year
of Project,
37. = Terminal Report CrA End of Project.

— - e e L . - e ——

Duration of each activity of this work Plan is shown on the Bar Chart in Annex t,
A detajled Work Flan for the implementation of the project will be prepared

by the CTA in consultation with the Government Implementing Agency, This will

be done at the start of the project and be revised periodically as necessary.

The agreed upon work Plan will be attached to the Froject Document as Annex 1,

and will be considered as an integral part of that document,

#/ Egtimated Month "0" - August 1987,
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I. Preparation of the Framework for the Effective Farticipation of
Natjonal and International Staff in the Projcct,

The activities necessary to produce the outputs indicated above in order
to achieve the project's immediate objectives will be carried out Jointly
by the national and international staff assigned to the project. The resp-
ective roles of the national and international staff will be agreed between

. the CTA and the National Project Director by mutual discussion and agreement
at the beginning of the project, and set out in a document to ensure the
effective participation of the national and int-rnational staff in the project
This document will be attached to the project document as an Annex and will
be reviewed and revised from time to time. The respective roles of the
national and international staff shall be in accordance with the established
concept and specific purposes of technical cooperation,

J. Development Support Communication

In order to produce OQutputs 3 and 4, related to the standarde and quality
of products, it is necessary to establish communication with the Governmental
Organizations in charge of standardization and quality control of products,

For the creation of internal standarcs in the pilot furniture plant,
which should fit in with the national standards and quality criteria, the
project staff will need specific information related to national standards
and quality criteria, The relevant Govermment Organizations shall be
responsible for providing such information to project staff represented
by the counterpart. This information shall also be made available to the
international staff assigned to the project.

K, Institutional Framework

The Government Implementing Agency for this project would be the Genmeral
Bureau for Building Materials in the City of Pyongyang (GBBM). GBEM is an
independent Government body under the Pyongyang Municipal Administrative
and Economic Guidance Committee. The main task of the GBBM is to produce
and distribute all kinds of furniture products and other building materials
within the City., About 20% of the wood processirg industry is under the
control of the GBBM., The Government has specially emphasised the improvement
of production in this part of the wood processing industry,

There are three wood processing enterprises belonging to the GBBM in
the City of Pyongyang, which could directly or indirectly benefit from
the outputs of the project, which is one of the reasons why the Government
authorities selected GEBM as the Implementing Arency for this project,
. The site for the project will be located in the Pyongyang Wood Cemplex, in
the City of Fyongyang.

All Govermment inputs will be assured or provided by the Implementing
Agency,
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For the purpose of the propcsed project the Government of the PDRK
would, under its existing management system of production, ensure the smooth
isplesentation of the project through the National Project Director. The
National Project Directer would work in close co-operation with the
international staff in order to achieve the same objective.

Prior obligations: None
Pre-requisities: The Government will:

1. Undertake the complete reconditioning of all existing machines to be
installed in the pilot plant. (UNGP/UNIDO will finalize the list of equipment
it will provide only upon completion of this task).

2. Provide all alterations to the buildings required as pre-requisities
for the installation of the new machines.
3. Ensure the provision of ail power and dust ext.ust installations for

new 2quipment and for moving of old machines.

4. Ensure the timely selection, preparation and release of the national
staff for the project and trainees under the Fellowships provisions of the
project.

S. Ensure the provision of all information to the aembers of the

international staff assigned to the project necessary for the isplementation
of the project.

6. Take the necessary action to improve the primary wood processing
industry in order to get intermediate products (e.g. sawn wood, particle
boards, veneer and plywood) in adequate quality and sufficient quantity for
the furniture pilot plant.

The project Document will be signed by the Resident Representative on
bahalf of UNDP, and UNDP assistance to the project will be provided subject to
UNDP being satisfied that the pre-requites listed above have been fulfilled,
or are likely to be fulfilled. When anticipated fulfillment of one or more
pre-requisites fails to materialize, UNDP wmay, at its descretion, either
suspend or terminate its assistance.

H.._..Future UNDP _Assistance

Possible needs for additional UNDP assistance will be considered
depending on the satisfactory achievement of the outputs as described in Part
IT E, and as decided by the Tripartite Review Meeting prior to the termination
of the project.

At present, the most useful development that could take place in this
field would be the provision of assistance for the establishment of a national
research and development centre for the wood processing industry. Such a
centre would be equipped and staffed to undertake work directed towards the
future developsent of the sector, the transfer of new technology, and the
permanent training of professionals to seet the future needs of the furniture
production industry.

BART _I1I._ _SCHEDULE_OF MONITORING, EVALUATION_AND_REPORIS
A.__Irjpartite Review Meetings, Technical Reviews

The project will be subject to periodic review in accordance with the
policies and procedures established by UNDP and UNIDO for amonitoring project
prograsse implementation.

The Tripartite Review Meetings should take place at the end of each
year of project execution, and two missions will be undertaken by
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a ihilD0 Headquarters staff member to munitor the progress of
the project.

1. Fvaluation

The project will be subject to evaluation, in accordance witl. the
nelicies and procedures cstablished for this purpose by ULDP and
Wi, The orgranization,terns of refercnce and timing of the eva-
tvrtion will Do decided by consultation betwsen the Governnent,
WM and UHIM),

C.Reportg

~Progresg reports:
These will be submitted tvo months pricr to the Tripartite
Review Mcetin:s.

=Techiicnl reports:

Al international staff are required te subait their technical

reporlz at the end of their assignments aad,when necessary, on an

gd-unc basis.

~I»Ylouship ronoris:

These vill be prepared for UIIINO by: participants and submitted
immedialely after the study tour is finished.

-Terminal Report:

The Terminal Report will be prepared by the Chief Technical Adviser
for WIIN's raview one month prior to the completion of his assign-
ment It will be submitted formally by UIIPO uprn completion of the

project,

PAPT IV. BUDGETS

The UHDP and Government budgets are att~ched to the Project
Document as snnexes II and III respectively,
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PROJECT: - WORK PLAN GANYT CHART AFPENCIX I
- 1937 1936 1989
V.o fActivi  Activity description 0 112 3 4(5.6,7:8.9 110.11.1213 14.15 16 |1718 19 bo b1 bz 3|24l 25|26 [y ka
alsloln|njafriulalM]a)slalslo wlpfi|FlujalmMl Jlsfafs]o N
1 - Apnroval of the project "-! L ‘f |
24 - Initiatic:s of recruitment """ I ! ! +
3 - Subrission of candidates ! ; 1 { | J_ AJ ;
4| - Engagemen. of CTA i l | - J’ l l ‘ L__,__i | —
=0 - Fngagement of Desipn Expert oo : — . T T i !
5.2 | ~ Cpgagement of Tool Expert | | 1
8| 1.1 |Define production programme t — | | |
_ 7 ]| i.2 |Select 2quipment e 1 ! ;
8 | 1.3 |Design of new technolcgy - J [ | !
__9 3.1 |Survey of existing standards h jr J | v
10 { 5.1 |Select country for study tour r ] | | ‘;8
.11 | 3.2 |Establish internal standards ;—-i—" b |
12 | 5.2 {Select study tour participants i !'-—" | |
13 | 2.1 |Design newv furniture products em—n—
14 | 2.2 |Train 2 factory designers po—— '
15 | 5.3 {Conduct the study tour b f— ( |
16 | 1.4 jTest reconditioned mackines i ! | — |
17 1 1.5 {Purchase of new machires ! ! ] ‘
18 1 4.1 ;Survey of exist.quality control | P
19 1 4.2 |Desian new quality contr.system ' || —_
20 | 4.3 |Dev.training proar.for controller , || — -
21 7.1 |Dev.training proaz.for tool maint. [ l S
22 } 1.6 |lnstal and comnission equipment l | \ L —
(Continue)
J . . .
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PKOJECT: WORK PLAN GNATT CHART (Continue)
' 1988 1989
. Activity description ol 12l 3la 810 110 1112113 14 21] 27p3 5125
LITEEINEE J]J sjo D
Inplement the new standards :
Train 10 controllers ‘
Trein 2 tech.and & tool machinist| | ' H !
l?repare docum, for new products ; I ‘ ; "
[Survey cf present orjzanization | ! | ] [
Prepare manual for prad.operation I -

Traia 20 mach,l0 assemb.2 team 1.}

b

—+

2

Train z techn.to design jigs

Train team leaders on safety

Design inproved system of organiz}

|

Train management on organization

Acqueint [gparigement with merketing

Technical revorts

- -

Progress reports

-—

#__ -

Terminal report

|-

I..”‘ -—I-’IT- -




PROJECT oJDGFT COVERING UNDP CONTRIEUTION APPERDIX 11

(Tn U< dollars)

COUNLRY: Democrat.c People's Republic of [crea
PRGJECT TiTLE: Assistance in the Estublishment of Pilot Furnitur~ Plant

PNOJECT HUNEBER:

SUDSTT TOTAL © 1938 1939

LING INPUTS N/M us § N/M us § WM s §

11-01 Chief Te.anica: Adviser - 12 92,000 6 46,700 6 45,000
]

11-02  Forniture Design Erpert 3 18,000 3 18.000 ~ - o
~N

11-03  Tool Haintenance Expert 3 18,000 1 6.003 2 12,000 |

11-9¢ Iaternational experts total: 16 128,000 1 70,000 & 58,000

16-00 Headquarters baclkstoppiaug

mission (twice - one wveeil) 7,500 3,00 4,000

32-00 Study tour (two person - three veats) 14,000 14,000 -

41-00  ILxpendable equipment 17 ..500 12,000 5,500

42-20  Monoxnandable ecuiprent }25,000 123,000 -

42-99  Equipment total: 142,500 137,000 3,500

51-0C  Surdries 8,000 4,000 4,000

99-99  PROJECT TOTAL: 18 300,000 10 223,500 8 71,500




PROJECT BUDGET COVERIN:; UNDP CONTRIBUTIONS

{In US dollars)

COUNTRY: Democratic People's Republic of Korea

PROJECT TITLE-
PROJECT NUMBZR:

Assistance in the Establishmenc of a Pilot Furn.tuve Plant

APPENDIX 111

INPUTS FOPR: TOTAL t986 19849
MM Wons WM Wons Mt Y ons
LOCAL PTRSONNEL: - National Project Director 24 i2 12
- Secretary 24 12 12
- Interpreter 12 6 6
= Driver 12 6 5
Total personne]l 72 27,000 36 12,000 33 15,300
TRAINING: ~ Salaries for trainees 88,000 38,000 50,000
BUILDIRGS: - Repairing and adaptations 348,000 342,000 - ;
[
LQUIP.ENT: - llew equipmant 149,000 - 146,000
- Repairing existing equipnent 32,030 10,000 20,000
-~ Trarsport fronm harbour 16,000 7,00 9,030
- Spare parts 18,7000 - 18,000
- Tools 6,07 6,000 -
Total equipment 210,000 162,000 47,220
OFFICE EQUIPMENT:- Turniturc,tyneurisar cte. 7,000 6,000 1,000
PRODUCTION MATEKIALS:-Rav waterial and aunilicry materials 120,000 50,000 70,000
GRAYXD TOTAL: 36 477,000 36 323,030

73 800,000




LU LY S rmiocratlc People's hepublic of ro-en
ROJECE YLk L-=istance in the Establistment of a I'ilot
rorniture Ilant
PROJECE rviren,

Jo DESCRIPTINNS

1. Post title: Chinf Techaics) Adviser

Duration: 1Z months split in thiee mission,four months each.

Date r~prired:Jdmauary 1932, jlovember 1988, Soptember 1939,

Duty station: Pyongyans, PR Korea.

Qualification:'lond technologzist or enginecr,

Lrprrience:  Can-iderable experience in furniture prtoduction and in

the mananement Af a mpidivm =i-~1 Tyenitere plont,

Lansne: Enolish ot Nascian,

Resrontihility: fo-ordination of the work of the internationally
recruited staff assigned to the project (expert far
frrrature de<ign and for ton) maintenance),and repert tus
on project activities,

Dutioeg = T» assist in designing of » n2w technolosy for the
pilot furniture plant,

- To 2¢s5ist in installation and comiissioning of the
ciquipment purchz-~c4 by the proj~ct,

~ Yo develop and .. roduce standards of products for ' -
pilot furniture plant,

- Tn introduce bhasic quality coatrol procedures ior
vorle in process,

- 7> introduce nachining methnd-~ suitable for serial
production ~ith interchang-~ble parts,

- o train team leaders,wood technicians and maclinist «
in the full and efficient u~=e of pmoduction equipre: !
available under actual prodiuction condition, anl
Lraining ansenblers,

= To develop reguired production fixtures,

- To design and introduce improved industrial orgoni-
ztion,worl preparatien and cost accounting .methods,

= Ta train the manajgement in improved organization met hods
anl basic export nmarketing techniques,

= To prepare technical reports,progress reports and the

terminnl repost of the proejoct,




2.Post title:
Duration:
Date required:
Duty station:
Qualification:

Experience:

Language:
Duties:

3.Post titLl~:
Duration:
Date reqwired:
Duty st-tion:
Qualification:
Experience:

Languajzc:
Duties:

-85 -

Furniture Desi»on Expert

3 months.

February, 1988.

Pyongyang, DPR of Korea.

An industrial designer or architect specialized in
designing of furniture products,

Considerable experience and a proof of successful

per formance.

English or Russian.

To analyse the present products,available materinls
and technological possibilities of the pilot furnitur~
plant, .

To Jdesign 2 furniture product:: using ctandordize
interchangeable components,

To improve construction detnils of the furniture
products and prepare basic construction documentation
with technical descriptions,indentification of materials
aml determination of quality criterin,

To train 2 factory designers in the procedures and
techniques concerning developmient of the furniture
products,

To prepare techn’cal reports, as nccessary,

To participate in the prograrmme set by the Chief
Technical Adviser concerning introduction of the

nev lesigned products into production,

Tool frintenance Uxnert

3 months,

December, 1935,

Pyoniyang, DPI of Xorea.

Yood technologist or engineer.

Specinlized in the maintenance of tools in the furniture
production with good practical experience in sharpening
of various tools in + secondary wood processing field,
Fnglish or Russian.

To assist in installation end commissioning of the

tool sharpening machines,
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- To prepare instruction manunls for maintenance of various
tonls in furniture production,

- To train the machinists in cfficient sharpening of
tonls,

- To train wood technicians in proper mnintenance and
managing of tools,

- To intronduce th2 proper paraneters of elements of tool:
and controlling methods,

- To preparc a technical report,

- Te participate in the programne set by the Chief Technical
Aldviser concerning the proper preparation and use of

torls,n:s well os the achievement of the required quality

of »vrocessing.
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WOODWORKING MACHINES NECESSARY FOR A PILOT FURNITURE PLANT
(Listed in order of priority)

Order of Type of machine and its characteristics Indicative
Rriority e ___Prico_in_USS
1. Universal saw blade sharpening machine 22,500

2. Universal sharpening machine for cutters 24,800

of moulders and different tocls.

3. Teeth setting and sharpening sachine for 6,200
narrow band saw blades.

4. Semiautomatic iathe (turning) with 3 43,150
movable supports for profiled cutters.
Maximum length of turning 900 mam.

5. Double circular saw for cutting to final 12,400
length and for sizing panels, with adjustable
distance and adjustable angle of sawing.

6. Veneer clipper (bundle clipper) for sizing of 34,600
decorative veneer. Maximum lengtn 2,500 mm.

7. Veneer zig zag jointer. 12,400
8. Hot veneering press, 6 daylights, 28,4680
2,500 X 1,500 mm. Total pressure 150 tons.
9. Mortiser for oval mortises. 8,450
19. Tenoner for oval tenons. 14,750
11. High speed router 6,030
12. Moulder 4,825
13. Mechanical roller-feeder for moulder 1,530
. 14, 6 spindle planer-moulder, saxisum section 65,000
160 X 80 am.
. 15. Single side edge banding machine for 14,760

veneer, laminate and solid wood laths.
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Order of Type of machine and its chaiacteristics Indicative
Praor Y e Price_in_US}
le. Wide belt sanding machine for solid wood 26,900
and veneered panels. Maxiaum width 900 an. »
17. Semiautomatic horizonta! narrcow beit sanding 6,300
sachine. .
18. Belt sanding machire for sanding edges. 3,100
19. Single blade circular saw (ripsaw) with 16,800
mechanical chain conveyor feeding.
20. Narrow band saw with tilting working table. 2,500
D. = BGO na».
21. Planer-jointer, width about 400 am. 2,900
22. Thicknesser, width about 400 em. 2,400
23. Dowels making sachine with cutter head for 7,360

2 mm dowels.

24, Dewel drilling machine, with one horizontal 7,030
and one vertical drilling head.

25. Airless spray gun with pump. 4,400

26. Pneumatic stapler for upholstering 180

27. Pneumatic screwdriver 4635

23. Penumatic drilier 580

29. Penumatic nail gun 500
Total:






