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The paper reviews the past research in the five major subfields of Business Economics of
Forestry. Although the twelve doctoral dissertations in the discipline distribute evenly among
the subfields, timber production economics has gained the major weight during the past 10—20
years. The new forest products market development requires the focus be shifted from pulp-
wood to high quality sawntimber production. Maintaining the current market share calls for
effective measures to control the wood costs. The article proposes nine research projects relating

to these market demands.

1. THE DISCIPLINE

Business Economics of Forestry as an
independent branch of study is a fairly
young discipline in Finland. The only
Finnish university offering education in
forestry, Helsinki University (Helsingin yli-
opisto), adapted an independent department
for the subject in 1947. Dr. Valter Kelti-
kangas acted as the first deparment head
until retired 1973. That year his son Dr.
Matti Keltikangas was appointed to the
position. The professorship for the Business
Economics Section of the Finnish Forest
Research Institute (Metsdntutkimuslaitos)
was established the same year. Its first
holder was and continues to be Dr. Jouko
Hiamaildinen. The Section includes, besides
the traditional Business Economics of
Forestry research, also the studies on forest
products marketing. In this paper, Business
Economics of Forestry is divided into the
following areas:

Valuation of forest holdings

Profit accounting for forest holdings
Timber production economics at large
Economics of plant production and
regeneration

Economics of harvest scheduling
Economics of forest management in-
tensification

7. Economics of logging and wood procurement
8. Organization of forest holdings and forest
industry firms.
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Most of the research in Business Economics
of Forestry in Finland today is carried out
at the Finnish Forest Research Institute
— a government institution directly under
the Ministry of Agriculture and Forestry.
The studies at Helsinki University are
financed either by government through
the Academy of Finland, or by private
foundations. The research at the Forestry
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Division of the Work Efficiency Association
(Tyotehoseura) is also primarily state
financed. Its objective is to advance the
utilization of farm forests. The privately
owned Forest Work Study Section of the
Finnish Woodworking Industries (Metsi-
teho) carries out studies of logging and
transportation that best serve the needs
of the forest products companies.

This paper contains a short description
of the Business Economics of forestry from
the early beginnings until March, 1980.

2. PAST

21. Valuation of forest holdings

Until the 1960s the emphasis of the
business economics of forestry research has
been in forest valuation and revenue planning
of a forestry enterprise. First, Bernhard
EricssonN (1895) and Toivo HEIKKILA (1930)
have based their studies on forest valuation
on the soil rent theory where the
starting point is bare land. The land and
growing stock are valued separately. Later,
Eino Saarr (1940) pays attention to the
great uncertainty in the land value deter-
mination and recommends treating land
and growing stock inseparable. The same
conclusion is drawn by Valter KegLtI-
KANGAS (1954) and Leo AHONEN (1959,
1961). Jouko HAMALAINEN (1969), and Leo
AHONEN (1970) in his dissertation propose
the use of the present net worth of the
enterprise as a whole in forest wvaluation.

22. Profit accounting for forest holdings

Martin Hacrors (1929) has treated the
economic goals of a forest unit in his dis-
sertation. He compares the philosophies
of the great German forest economists of the
1800s and early 1900s. He rejects the land
rent theory and accepts the forest rent
theory concluding that the best set of
management activities is the one maximizing
the enterprise’s value in the long run when
the enterprise is treated as one entity.
SaAr1 has recorded the net revenues of
enterprises (1929) and studied principal
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Some 100 publications are included while
another 100 magazine articles, pilot studies
and less original short reports are left out.
The bibliography, collected from the register
of the Helsinki University Forestry Library,
accompanies in Appendix 1. An earlier
study of — 1959 by Leo AHONEN, Seppo
ErvastI and Lauri HEIKINHEIMO: »Develop-
ment of forest economic research in Finland»,
Acta Forestalia Fennica 70.9. Helsinki.
— has been of great help in initiating this

paper.
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features of accounting (1935, 1938). A great
proportion of the scientific production of
Valter KELTIKANGAs (1934, 1939, 1969,
1971) concern revenue accounting in forestry.
Starting with the dissertation (1938) he has
emphasized the special sui generis character
of a forest holding and repeats his con-
clusion: a forest holding is not an enterprise
in the usual sense of the word. Antero
P1uA’s (1941,1957) doctoral dissertation (1941)
and a later work (1957) analyze empirically
the net revenues of Finnish farm forests as
function of size, location etc. Leo AHONEN
(1957) and Jouko EiNora (1957 b) have
presented frames for a forestry unit’s
bookkeeping system. Lorenzo RUNEBERG
(1959) and Jouko HAMALAINEN (1973 a)
have studied the use of contribution profit
analysis in revenue accounting. RUNEBERG
(1976) has, in addition, published an
empirical analysis of revenue accounting of
the Finnish Forest Research Institute’s
forests.

23. Timber production economics at
large

The dissertation of Jouko HAMALAINEN
(1973 b), based mainly on the existing
literature, gives a large perspective to the
economics of timber production. Kauko
Hanrtora has studied farm forestry mainly
from socio-economic point of view. Of his
business economic research, the two publica-
tions on forest owner’s decision making
(1971, 1973) should be mentioned. Pekka

KiLkkr (1976, 1979) has compiled useful
notes on forest management planning. He
has also treated the problem of coordinating
wood production and exploitation (KILKKI
1972).

A special feature of forest management
investments is their long time span. Time
factor has been studied by Eino Saarr
(1967); and Matti KELTIKANGAS (1969,
1971 a) including the dissertation (1973). The
calculative rate of interest aspect comes
forth in the publications of, for example,
Toivo HEIKKILA (1929), Eino SAARI (1968)
and Jouko HAMALAINEN (1971). Valter
KELTIKANGAS (1962) recommends a 4—5
per cent discount rate for rotation and
other timber growing calculations. Theory
of timber production has also been mapped
by Jouko EiNorA (1964) and Pekka KILKKI
(1968 b, 1971).

24. Economics of plant production and
regeneration

The applied research on plant production
economics has gained more and more
importance since the heavy intensification
of timber growing in the 1960s. Pentti
KUokkKANEN (1971) has compared the costs
of producing different types of tree plants.
Olavi LAAKKONEN (1978, 1979) has built
optimization models for plant production.
Matti KELTIKANGAS (1971 b) has framed
an accounting scheme for tree nurseries.
The committee on the Costs of Forest
Planting and Seeding (1971), Sampsa Sivo-
nen as its research secretary, reports internal
rates of return for artificial regeneration of
pine and spruce in different parts of the
country. The study asserts also cost and
profitability comparisons between natural
and artificial regeneration.

Matti KeLTikANGAs (1976), and Sampsa
SivoNEN (1970) have reviewed the economic
problems of reforestation and afforestation.
Matti KELTIKANGAS and Kustaa SEPPALA
(1966) have compared the profitability of
seeding and planting pine on open swamps.
The profitability of planting birch or spruce
has, in turn, been measured by Matti KeLtI-
KANGAS and Pekka TiviLi (1968). They
summarize that spruce probably will continue
to be a more advantageous species than

birch. Simo HANNELIUs (1978) has studied
the optimal initial spacing in planted spruce
stands. According to the results the most
recommended densities in South Finland
are 1500—1800 trees per hectare. Jouko
HAMALAINEN and Simo PEeNTTILA (1972)
report on the costs and productivity of tree
planting.

25. Economics of harvest scheduling

The optimal rotation has been one of the
European forest economists’ oldest topics
of debate. The original research in Finland
is mainly restricted to two publications.
Aarne NYYSSONEN (1958) has used the
marginal rate of return in determining the
rotation. He states that the in South
Finland widely applied 80 year rotation
corresponds to a marginal rate of return of
over three per cent. With longer rotation
the rate of return gradually decreases.
Valter KELTIKANGAS (1962) criticizes the
use of financial rotation based on the soil
rent theory. He does not recommend any
particular method for determining the
rotation but mentions the indicator per cent
(Weizerprozent). The percentage chosen
would depend on the forest owner’s goals
but would probably vary between four and
five.

The finding of optimal rotation is only
one task in harvest scheduling. The in-
troduction of computers and operations
research techniques has opened completely
new possibilities to large scale planning for
forest holdings. Pekka KILKKI has outlined
them in his dissertation (1968a) and later in
cooperation with others (1975a, 1975 b).
Due to the lack of yield data the harvest
scheduling research applications have been
restricted only to certain cases. Pekka
KiLkkr and Unto VAsineN (1970) have
optimized thinnings of pine stands. The
results show that with a high density of
standing trees the economic losses tend to be
greater than with a low density. When
removing repeatedly the biggest trees the
density should be higher than when removing
the smallest trees. Heavy removals in each
cut are recommended in order to decrease
the number of thinnings during the rotation.
Matti KEeLTIKANGAS and Kustaa SEPPALX
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(1977) compare the growing of an already
existing birch stand on drained peatland
thinned or unthinned with the removing
of the birch and planting pine. They
conclude that in most cases growing the
existing birch stand and thinning it is more
profitable than leaving the birch unthinned,
or cutting it down for the planting of pine.

26. Economics of forest management
intensification

Before the great expansion of the in-
tensified management activities of the 1960s,
Antti TantTU (1941), Eino SaArI (1942)
and Valter KeLTIKANGAS (1950) have re-
ported calculation methods and results of
profitability of draining peatland for tree
growing. Also Matti KELTIKANGAS alone
(1961, 1971 c¢), and with Kustaa SEPPALA
(1966, 1974) have analyzed the profitability
of drainage. The two researchers with Leo
HEIRURAINEN (1963) have investigated
methods for fair allocation of costs in joint
forest drainage ventures. Matti KEeLTI-
KANGAS and Kustaa SEpPALA (1973 a) have
compared the regional profitability of forest
drainage, forest fertilization and affores-
tation. The results show the following
ranking of the intensification measures:

1. fertilizing stands close to final cut

2. fertilizing stands gradually approaching
final cut, and draining peatland with
high growing stock volume

3. fertilizing stands in the thinnings stage
and draining peatland with low growing
stock volume

4. fertilizing sapling stands, draining and
fertilizing bare peatland, and afforesta-
tion.

Kari Kerp1 with Otto KEKKONEN (1970),
Kerer (1970, 1979) and Matti KELTIKANGAS
with Kustaa SeppALX (1968, 1973 b) have
studied the economics of forest fertilization
in more detail. The theoretical research
reports of Matti KELTiIKANGAS (1971 d) and
Kari KEerer (1972) relate to the named
empirical studies.
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27. Economics of logging and wood
procurement

Jouko EimNora with his dissertation (1957 c)
and other studies (1957 a, 1961, 1968, 1970),
and Paavo HAaArvE (1950, 1957) have
specialized to the research on wood pro-
curement accounting of forest products
firms. Eino Saarr (1931, 1932) has studied
the raw material costs of forest industry.
Matti HaLmEKOsKI (1971) and Heikki VEsiI-
KALLIO (1974 b) have analyzed the impor-
tance of these costs to the location of a firm.
Jouko MAKELA (1972) has considered the
factors affecting logging costs in farm
forestry. Yrjo Roirro has selected the
economics of water transport of timber to
the topic of his disserfation (1958) and
further research (1963, 1975). Simo HAN-
NELIUS (1975) has calculated the costs of
forest roads. Unto VAISANEN, who has
earlier been employed by the Forest Work
Study Section of the Central Association of
Finnish Woodworking Industries has studied
the effect of the size of the cutting area,
and other factors on the unit logging costs
(1967, 1968, 1969 a, 1969 b, 1970 a, 1970 b,
1972, 1973). Heikki VEsIKALLIO, currently
employed by the same institution, has
comprehensively studied factors affecting
wood procurement costs (1974 a, 1975) and
the economics of timber harvesting together
with other researchers (1974, 1976 a, 1976 b,
1977). Matti Paro (1971) presents wood
procurement and other cases where to
apply network analysis for planning. Kari
KEerrr’s dissertation at Helsinki University
(1978 a) presents formulations to solve a
firm’s wood procurement problem through
various mathematical programming tech-
niques.

28. Organization of forest holdings and
forest industry firms

Coordination is a key word in the theory
of organizations. Heikki VEsikALLIO (1972,
1974 a, 1974 b) has studied the advantages
and forms of cooperation between forest
holdings. He has even considered forming
stock companies for forest ownership (1973).
Heikki VEsikarvrio and Heikki PELTONEN

(1972) give practical advice for reorganizing
of the forest ownership. Matti ParLo (1971)
has suggested increased coordination between
the state forests and the state-owned forest
industry corporations.

The boarder line between business and
socio-economics is vague in the research of
forest ownership structure. In this paper,
the studies of Reunala, Jéirveldinen, Mikeld,
and others are considered to belong to the
sphere of socio-economics of forestry.

Matti HALMEKOSKI's (1956) dissertation
concerns the organizational structure of

forest industry firms’ timber divisions. He
concludes that some of the observed
dysfunctionalities in the firm’s wood pro-
curement originate from the unsatisfactory
organizational design of the divisions. Kari
Kerrr's (1977) dissertation for Oregon State
University analyzes the effects on the
corporate profits of dividing a forest in-
dustry firm into profit units. The results
suggest that it is more advantageous to
increase the independency of the milling
division than that of the timber division.

3. CURRENT RESEARCH PROGRAMS

31. The Finnish Forest Research
Institute

The representatives of the private forest
owners, industry, workers and government
at the advisory board have the possibility
to affect the research programs of the
Forest Research Institute. They, however,
seldom suggest new study topics but con-
tend with selecting the most suitable ones
of the already given proposals by the re-
searchers themselves. After the economic
decline of 1975—78 the board has been
advancing rather the applied (and short
term) than basic (and long term) research.
Because most of the Business Economics of
Forestry research is applied its present
portion of four per cent (1 mill. Fmk 1979)
of the Institute’s total budget is bound to
continue to increase. The work program
for 1980 of the Business Economics Section
of the Institute is presented in Appendix 2.

The overwhelming emphasis of the
Institute’s current research program lies
in the timber growing studies. Only 3 of
the 14 projects fall outside the category.
Those three are, however, large projects.
Simo Hannelius’s study on forest valuation
will be a dissertation topic. The »Integrated
planning of the forest owner’s (farm) en-
terprise»-project will probably produce
another doctoral thesis. The study on
logging techniques has a long — six year
— time span. Of the ten projects on the
different topics of timber growing, two

concern the simultaneous profitability of
several silvicultural and forest improvement
measures, four plant production and regenera-
tion, one harvest scheduling and three
forest fertilization.

32. Other institutions

At Helsinki University the research em-
phasis lies in the economics of timber
production. The on-going major project
analyzes the business and socio-economic
ex-post effects of the already realized
drainage, afforestation and fertilization
programs for timber growing on the Finnish
peatlands. Matti Keltikangas, as the eco-
nomist, assumes his place in the leadership
of the project. The project is estimated to
end 1982. Currently, it is at the data
collection stage.

The Work Efficiency Association carries
out continuous studies on developing logging
techniques and fuelwood utilization in farm
forestry. Five researchers are involved
under the Ileadership of the economist,
Jouko Mikeld. In 1980 the Association
will start a new project on combined planning
models for farm forestry and agriculture
— hopefully in cooperation with the Forest
Research Institute.

The Forest Work Study Section of the
Central Association of Finnish Woodworking
Industries hosts either studies made to
order and paid by individual companies or
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studies concerning the forest industry’s
wood procurement in general. The project
cycle is short, the longest study period
being one year. In 1980, the emphasis in the
economic research lies in mathematical
model building, Heikki Vesikallio being the
project leader. He is currently involved in
creating optimal management models for
company-owned forests. Another model

concerns regional timber allocation for
mechanical and chemical industry. The
social uses of forests for recreation calls for
restrictions to the application of harvesting
techniques. Heikki Vesikallio’s newest pro-
ject estimates the rise in the companies’
future wood procurement costs induced by
these restrictions.

4. GUIDELINES FOR THE FUTURE

The research input in the field of Business
Economics of Forestry has increased during
the past ten years from about 8 to 14 man
years — a rise of 75 per cent (Table 1).
Currently two researchers out of three
work in the field of pure timber production
economics. My estimate for 1990 indicates
a total research input of 19 man years — a
rise on 35 per cent from 1980. Half of the
officers would be involved in timber pro-
duction studies and the other half in the
remaining fields. The greatest structural
change would take place at the Forest
Research Institute where two new researchers
would be hired and one timber production
analyst would start to work in a field
other than timber production.

The reason for the proposed structural
change is the development in the forest
products markets. In the 1960’s the feared
scarcity of timber brought up several national
timber growing intensification programs and
the related research. Today, the forests
abound timber. The current and future
markets require good quality large sized
timber instead of pulpwood. The econ-
omists should participate in developing
proper timber growing practices to reach
this end!):

f) cf. Jaakko Poyry Consulting Oy. 1979. Suomen
Metsiteollisuuden kansainvilisen kilpailukyvyn
kehittiminen. 36 pp. Helsinki.

Table 1. The Business Economics of Forestry research input in different institutions, researcher years.
Taulukko 1. Evi tutkimuslaitosten tyépanos metsitalouden liiketieteen alalla, tydvuosia.

Research area — Tutkimusalue
Timber production Other Total
Institution economics
Laitos Puunkasvatuksen Muu Yhteensa
ekonomia
1970 1980 1990 | 1970 1980 1990 | 1970 1980 1990
Forest Research Institute ................ 4 7 — 2 5 4 10 12
Metsantutkimuslaitos
University of Helsinki ..................... 1 2 1 1 i 2 2 3
Helsingin yliopisto
Work Efficiency AssoC. ................... — - 1 1 2 1 1 2
Tydstehoseura
Forest Work Study Section of Forest
Idhstiy - diasB i b i ien davesvivives - — 1 1 2 1 1 2
Metsdateho
STotRF K . BONNEAS . it aienit. . a0 5 9 3 5 10 8 14 19
Yhteensi
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a) Optimizing thinning frequency in order
to maximize the tree size

b) Creating timber pricing practices that
would reflect the real timber value by
size and quality.

The main emphasis of the new Business
Economics of Forestry research would be,
however, in curbing the wood costs. The
following studies would serve this objective:

¢) Developing mechanized, low-cost but
still ecologically sound reforestation
techniques

d) Indentifying ecological, less mechanized
but still economically sound logging
techniques for forest owners

e) Continuous cost comparisons of timber
transportation by truck, train, and
water

f) Empirical survey on the effects of the
forest owner’s cooperation on tract size
and logging costs

g) Study on controlling wood procurement
costs through amalgamation of timber
divisions of forest products firms

h) Study on wood procurement cost savings
through increased horizontal integration
of forest products firms.

Projects a) and c) relate to the research
area of timber production economics; pro-

jects b), d) and e) to economics fo logging
and wood procurement, and projects f) and
g) to organizations of forest holdings and
forest industry firms. A major objective
of the studies is to gain economies of scale.
Projects a) and b) relate to increasing tree
dimensions and projects b) and f) to tract
magnitude while project f) at the same time
wishes to increase the wood quantity
handled by each producer unit, and pro-
jects g) and h) to grow the amount of wood
of each wood utilizer unit.

The profit accounting research preserves
its importance in helping the individual
forest owners to survive the economic
fluctuations. We add one more research
topic:

i) Creating a profitability accounting system
for forest holdings.

The above list does not include topics on
the valuation of forest holdings. This does
not mean that these topics should not be
studied. The valuation of forest holdings
continues to be an essential research field
with the current frequent changes in forest
ownership structure. The emphasis of the
future Business Economics of Forestry
research should, however, lie around the
nine projects listed.

5. DISCUSSION

The number and quality of doctoral
dissertations is one indicator of the scientific
importance of a research area. The biblio-
graphy of the past Business Economics of
Forestry research shows that the top level
research, the doctoral dissertations, has
distributed quite evenly among the study
areas:

1. Valuation of forest holdings 1

2. Profit accounting for forest
holdings 3
3—6. Economics of timber production 3

7. Economics of logging wood

procurement 3
8. Organization of forest holdings

and forest industry firms 2

Total number of dissertations 12

We conclude that no clear scientific
paradigm formation around one research
subfield has appeared. All past research
has not, however, been well balanced. The
scarcity of timber in the 1960’s brought up
the national timber growing intensification
programs and the related research. Today
in 1980, 9 of the 14 Business Economics of
Forestry researchers in Finland are studying
the economics of timber production. The
recent development in the forest products
markets calls for a change in the research
emphasis. Finland should concentrate to
producing high quality large sized timber.
The second, important requirement is to
curb the wood procurement costs. This
objective will be reached through economies
of scale. Savings are gained by increasing

311



the
of

tree dimensions in cuttings, the area
harvest tracts, and the size of both

timber producers’ and utilizers’ organiza-
tions through amalgamation and cooperation.
The objective of controlling wood costs of
forest industry may cause pressure to cur-

tail

forest ownership
however.

stumpage prices. The profitability of
should not be risked,
The exact outcomes of the pro-

posed actions to the entrepreneurs should be
studied before execution — a challenge to
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the future Business Economics of Forestry
research.

This article has been initiated by the

Forest Policy Working Group of the Scan-
dinavian Forest Economics Seminar. Similar
papers covering other disciplines are under
preparation. Further studies concentrating
on the methodology in Business Economics
of Forestry research would be a welcomed
extension to this article.
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6. —» — 1974 a. Metsiyhteistyd yksityismetsi-
talouden rationalisointikeinona.
Summary: Rationalization of forest
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in private forestry. Helsingin yliopis-
ton kansantaloudellisen metsiekono-
mian laitoksen julkaisu n:o 2. 40 p.
Helsinki.

7. —»— 1974 b. Yksityismetsiloiden alueelli-
set yhdentymisratkaisut puunkorjuun
ja metsinhoitotdiden kustannusten
kannalta. Summary: Regional co-
operation in farm forests. Possibili-
ties to control the costs of wood
harvesting and silvicultural operations.
Acta For. Fenn. 135. 48 p. Helsinki.

8. —» — & PELTONEN, Heikki. 1972. Yksityis-
metsinomistajien alueellisen yhteistyén
organisointi ja kdytinnoén toteutuksen
jarjestely. Metsdnomistajien mielipi-
teet. Helsingin yliopiston maanvilje-
lystalouden laitoksen julkaisu n:o 6.
35 p. Helsinki.

SELOSTE:

METSATALOUDEN LIIKETIETEEN TUTKIMUS SUOMESSA

Metsitalouden liiketieteen oppiala on jaettu artik-
kelissa viiteen osa-alueeseen:

metsinarvonlaskenta

metsdlon tuloksenlaskenta

puunkasvatuksen ekonomia

puunkorjuun ja -hankinnan ekonomia

metsd- ja metsiteollisuusyrityksen organisaatio

Puunkasvatuksen ekonomian bibliografia kisitel-
ladn sen laajuudesta johtuen neljissi eri osassa.
Kaikkiaan viitataan noin sataan tutkimukseen.
Ulkopuolelle jai vield yli sata artikkelia ja ly-
hyttd raporttia.

Metsitalouden liiketieteen alalla on julkaistu 12
viitoskirjaa. Ne jakaantuvat tasaisesti osa-alueiden

kesken. Viimeisten 10—20 vuoden aikana ilmesty-
neistd tutkimuksista valtaosa on kuitenkin koske-
nut puunkasvatuksen ekonomiaa. Metsdtalouden
tavoitteeksi oli tuona ajanjaksona asetettu puun-
tuotannon méirillinen maksimointi.

Uusi metsiteollisuustuotteiden markkinatilanne
asettaa myds metsitalouden liiketieteen tutkimuk-
selle uusia vaatimuksia. Paihuomio tulisi nyt
kiinnittd4d hyvilaatuisen sahapuun kasvatuksen
ja puunhankinnan liiketalouteen. Myds metsi-
ja metsiteollisuusyritysten organisaatioita kehit-
timilld alennettaisiin puunhankinnan kustannuk-
sia. Naihin ongelmiin keskittyvi tutkimus palvelisi
parhaiten metsilstalouden kannattavuuden ja
metséteollisuuden kansainvilisen kilpailukyvyn
parantamista tulevaisuudessa.
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| Vieraskielisessd tekstissd ym. korvataan merkinnalld et al. Jos }ulkaisulla on kaksi ,tekqii

" varustettava vieraskielisin ots:kom ]a. sehtyksm Muut kuvat 1a ta.ulukot vmvat olla yksx- : o

) henteits, jotka on painettu, Silva Fennican numerossa “Vol. 5, 1971, Nio 2. Taydelhseihpl luet-

. ilmestynyt volyymi sisaltia useita tutlum,nksia, merkmnﬂ.ssi sevelletaan ko. Aulkalsussa nou-

i Lahempxx t:etoja antaa Seuraﬂ ;ulluusujen toxmmtaja.

‘:kosJal‘]mtyksemﬁ Jos tekqéwi. on useampia, nimet erotetaan pilkulla, paitsi kaksi viimeists,

Al LS Km.ron'usmx LAATIMISOHJEET e e g LS e
f ¥y
Sllva Fenmca.-sar]assa )ulka.tstaan lyhylta met’saheteelhs:ﬁ tutklmuksla ]a lnr]dltuks:a kot:- i e o
maxsllla. klehlli tai jollakin suurella t:eteelhsella kl“elelli Julkaxstavaks: tarkoitettu késlkm- R
joitus on )itettﬁ.va Seuran sihteerille pamatuskelpo:sessa. asussa. S(euran palhtus ratkalsee ; SR
a.snantuntqontd. kuultuaan, hyvéksytdanks kirjoitus painettavaksi. BT Jam e
Kujo:tusten laadinnassa noudatetaan Silva Fennican numerossa Vol. 4, 1970 N:o 3 pa.l- e
nettu]a kansainvilisid ohjeita. Suureissa, yksikoissi sekd symbolien ja kaavo;en merkmnmssi i
noudatetaan ohjeita, jotka ovat suomalaisissa standardeissa SFS 2300, 3100 )a 3101. Oiko- S Ny
luvussa noudatetaan standardia SFS 2324. . . STELRES
er]oxtuksen alkuun tulee julkaisun kielelld lyhyt yhdlstelmﬁ tutklmuksen tuloks15ta Sa- NG
moin laaditaan tutkimuksen yhteyteen lyhyt englanninkielinen hlvxstelma jonka lisiksi kun-- 4 hs S0
kin Silvan numeron loppuun painetaan irti leikattavan kortin muotoon kustakin tuthmukswta el
englanninkielinen esittely. Siséillysluetteloa ei kiytetd. Mahdolliset kntokset esitetiin lyhy&stl P S ER i
johdannon lopussa ja merkitdin painettavaksi petiitilla. ! i
Kuvien ja piirrosten viivapaksuudet ja'tekstikoko on valittava, sxten, ettd ne m.lhvat pal-” A P
natuksen vaatiman pienennyksen. , Kuvien ja piirrosten painatuskoosta on syytd neuvotella 2 :
‘etukiteen tolmltta)an kanssa, silld ta.rpeettomxa kustannuksia aiheuttavaa painatuskokoa ei ! '
sallita. Valokuvien tulee olla teknisesti moitteettomia ja- kiiltaville va.lkea.lle paperille suu- 0y
rennettuja, Vérikuvia ei yleensa hyvaksytd painettavaksi. Kuvat ja “taulukot numeroidaan Fortgr e
kummatkin enkseen ]uokseva.stl ja nnden otsikoista 1aad1han enlhnen luettelo kn']apamoa T ok i
varten. i ;

Jos v:eraskxehswsﬁ lyhennelmzssa viitataan tnettylhm kuviin ja ﬁmlukoihm on nimi a7 ‘\

et

kielisia. ¥

; Lihdevuttaukstssa. teh]inmmet sqapia.ttexheen lnr]mtehaa.n isoin’ klr]axmm mikalx tqkiL
jannimen vartalo on muuttunut. Muutoin tawutuSpéé,te Ihr]mtetaan plen&kkosm Esimerk-
keji: KOSKISEN (1972) tuthmus ..+, YLI-VAKKURIn (1972) tutkimus .. Mxllom, tékqolﬁ £
on kolme tai useampia, maunman tekst:ssi vain ensimmdiinen (esim. HEIKURAI‘NEN ym. 1961). -

viitteesss, pannaan teln]élden nimien véliin ja-sana pmnatushelella. Esﬂnerkk: Km.uun- |
Gas Ja. SEPPALA (1973, s. 222) osoittivat . =

Vutek:nalhsuus luetteloidaan tekqﬁnmmlen (klr]oxtebaan isoin. er]a:mm) mukaxsessa aak-

]otka, erotetaan &-merkilla. Tekijan etunimisti suosntq!ha.n kiytettiviks: vain alkuk.lr]aL sl
_m}a. Tuthﬁmsten nimet kirjoitetaan lyhenbimittﬁ Jukkaxsusa.r]msta kiytetaan miti ly-
telo on’ nahtivissa Seuran: toitmsbossa K}rlo'tulgsgn 16ytimisen helpottamiseksi malﬁrtaan 5
zukakauslehdista myés slvunuxhérot Suomenkielisists Autkimuksista otetaan muka.a.n *ne;ras-
kielisen lyhennelman ‘nimi! Volyymi merk:tiﬁn ;nlka.lsusar)an nimen jilkeen. Jos kysegssi Y
on aikakauslehti tai vastaava, numero ‘merkitiin volyynun ]ilkeen suluissa. ' Swunumerot S
erotetaan kakso:spxsteella Volyytmsth tai suluissa olévasta numerosta Jos samalla kemhv\ -*[

c’

_datettud tapaa. Esunerkkejﬁ. sy P { CES ’i.

v <

“).- “« R

\ IU)xssu.o X 1952 Metstkbn kasvun ja POlstuman vahsuta suhtm&.‘ Summarv Ollthe ,‘

“relation between growth and removal in forest stands. — Commun Ins}: ”Fon Fedn

X & 40‘1 ‘/ 3 5 5
WiLcox, W. W, PONG, W. Y. & PARMETER, J R. 1972. Effects of mxstletoe And other defects At e

on lumber guahty in whxte ﬁr Wood & Fxber 4 (4): 27211-277 e S )

S5 e L [ ] S
Englanmnkiehsen lyhennelman ja mahdolhsten kuva.- ja taulukkotéksﬁeh kiintamls@t#, :
ja ‘patevin kiehasmntuntqan tekemastd tarkastamisesta huolehtn kirjoittaja. Seura voi mak- '
saa kustannukset valtlova.rammmxstendn antamien Oh]eiden quaan Jos kaﬁhtijin lasku -

oon ohjeiden edellyttima  tasoa korkeampi, kir]oxttaja vastaa ytattivisﬂi osuudtstau

X
\









