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Summary

In 1989, the Forestry Com mission carried out an 
extensive survey and evaluation of the prices received 
fo r  ro u n d w o o d  fro m  d o m e stic a lly  g row n  
broadleaves. The purpose of this was to construct 
price-size curves for standing sales of broadleaves, 
similar to  those available for conifers. This would 
then facilitate m ore accurate economic appraisal of 
the v a r io u s  o p tio n s  a v a ila b le  fo r  p la n tin g  
broadleaves.

The w ork was essentially exploratory in nature, 
but arrived at some potentially useful results. A t the 
same time it also highlighted some serious problems 
in estim ating the value of broadleaves, of which forest 
managers should be aware. This paper sets out the 
techniques used to  survey and analyse prices, 
discusses the relevant factors in the price form ation 
process, and presents price-size curves for a variety 
of crops.

Because the private forestry sector is responsible 
for m ost of the production of hardw ood in Britain, 
data had to be collected from  a range of sources, 
including: p riv a te  esta tes; fo rest m anagem en t 
companies; tim ber m erchants; wood processors; as 
well as the Forestry Commission. This was done by 
means of a postal questionnaire organised by John  
Clegg & Co. on behalf of the Commission. The survey 
yielded 854 records of price and tree size that could 
be analysed to produce a price-size curve.

At first, a simple analysis was perform ed to 
c o n s tru c t a g en e ra l p rice -s ize  cu rve  fo r  all 
broadleaves. This was used for valuing the productive 
broadleaf com ponent of the Forestry Com m ission’s 
estate (see Figure 1). However, while this may be 
adequate for a large broad-brush exercise, it was 
felt that there were also factors o ther than tree size 
which affect price, and should be investigated. This 
was done with further statistical and economic 
analysis.

The price-size curves were constructed using 
multiple regression techniques. Regression calculates 
the relationship between a dependent variable and 
an independent variable (for example roundwood 
price and average tree size) in such a way tha t the 
relationship best reflects the actual data  recorded 
in the survey. M ultiple regression extends this to 
allow more than  one independent variable (i.e. causal 
factor) to be exam ined at once. The economics used 
in the exercise included the developm ent of rules 
based on the way m arkets operate tha t had to  be

satisfied by the regression results. So, for example, 
one such rule would be th a t the structure  of 
harvesting costs, which decrease per m 3 harvested 
as tree size increases, are such tha t the price-size 
curve m ust be upw ard sloping over at least part of 
its length.

M ultiple regression allows the analyst to take 
into account many factors that are suspected of 
influencing the price paid for a parcel o f timber. 
Because of this, the survey also requested inform ation 
about the m ethod and point-of-sale of the crop, its 
species com position, the m ixture of products that 
would be made from  the roundw ood, the total size 
of the sale parcel, the location of the sale, and the 
ease of harvesting (see Appendix 1). Unfortunately, 
not every respondent could com m ent on all of the 
above factors, but enough inform ation was obtained 
to construct separate price-size curves for ash, beech, 
oak, sweet chestnut, and for thinnings and clear 
fellings. The figures on point-of-sale were also useful, 
because they enabled all the sales that were sold 
felled, at roadside, or delivered, to be included as 
d a ta  points by implicitly converting the prices 
received for them  into standing sales prices in the 
regression analysis.

The price-size curves were adjusted so that they 
represented the average level of hardwood prices in 
the past, as recorded in the home-grown hardwood 
price index from  1957 to 1987. This assum ption, that 
prices will be roughly the same as they have been 
in the past, is borne out by the data  which show 
no overall trend upwards or downwards. This is a 
rather conservative view of the future com pared with 
predictions from  some m anagem ent companies and 
other national forest services.

The price-size curves that resulted from  this 
exercise are shown in Figure 9, and Tables 10 to 
15. The analysis indicated that prices were above 
the average for mixed and other hardwoods by 51% 
for ash; 46% for oak; 34% for sweet chestnut; 19% 
for beech, and below them  by 37% for poplar. The 
average reduction in prices for standing crops to be 
thinned com pared with those to be clear felled was 
£6 per m 3. Put another way, the prices paid for 
thinnings were on average 24% below those paid 
for clear fellings. To simplify revenue calculations, 
another set of price-size curves was derived from 
all sales that excluded this difference, and they are 
also presented in the tables and Figure 10.
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Economic theory suggests that quality would be 
a significant factor in determ ining the price paid for 
hardwoods. However, inform ation on roundw ood 
quality in the survey was quite sparse. Six quality 
classes were used in the survey, but less than 20% 
of the records included adequate quality da ta  for 
analysis. Because quality could not be quantified and 
had to be recorded in classes, the da ta  on quality 
did not lend itself to  regression analysis. However, 
it was possible to  calculate some price multipliers 
fo r the d ifferent quality  classes based on the 
inform ation available, and these are presented in 
Table 8.

It is also probable tha t the size of parcel offered 
for sale would affect the price paid for standing 
tim ber. Large parcels offer economies of scale in 
harvesting and delivery, so that bid prices should 
be higher for these. However, the survey provided 
insufficient inform ation to  allow analysis of the effect 
of parcel size on price.

The da ta  used in the main part of the analysis 
were obtained from  growers and tim ber m erchants. 
The results were validated by the inform ation 
received from  the wood processors questionnaires, 
which broadly corroborated the findings of the 
analysis.

Problem s tha t were highlighted as the work 
proceeded tended to  reflect the diverse nature of 
b ro ad leav ed  w oods. T he d is tin c tio n  betw een  
thinning and clear felling a crop was not noted in 
some of the responses. Presum ably this was because 
the distinction between the two types of working 
is not very clear cut in the silviculture of broadleaved 
woodlands. F rom  the lack of data , it also appeared 
that quality was difficult to assess, and many of the 
crops that did identify quality covered a wide range 
of tim ber qualities within one sale parcel. M ost 
noticeable, however, was the problem  of measuring 
tim ber volume.

F o r the  pu rp o ses  o f fo rest p lan n in g  and 
m anagem ent, it is desirable to  have a price-size curve 
tha t relates to  the Forestry Com m ission tim ber yield 
models (Edwards and Christie, 1981). These are 
metricated, and predict both  total stand and average 
tree standing tim ber volume. Average tree volume 
is main stem volume measured to 7 cm top-diam eter 
(overbark) or to the point at which no main stem 
is d is tin g u ish ab le , w hichever com es firs t (an 
im portant point in the m easurem ent of broadleaves). 
However, unlike conifers, broadleaves do not tend 
to grow in uniform  single stem stands, and standing 
volume is often difficult to measure (for further 
conventions, see H am ilton , 1975). The survey 
recorded a variety of m easurem ent conventions in 
both  metric and imperial measures, all of which had 
to  be converted  to  fit the yield m odels. The 
conversion factors applied, while being the best 
available, probably lead to some inaccuracies in the 
data.

A diam eter to volume relationship was used to 
convert the records where only diam eter at breast 
height was given to average tree volume. This 
relationship is subject to  wide variation, so the 
confidence tha t can be placed on the results it gave 
is not very high. Secondly, there was a problem  with 
sales of felled logs. The volume recorded against each 
of these was probably not measured in the same 
way as standing volume is recorded in the yield 
models. However, part of any error caused by 
conversion loss should have been taken into account 
in the regression analysis as it tried to adjust the 
results to take into account the different prices paid 
for felled as opposed to  standing tim ber generally.

The results of this exercise will provide forest 
managers with an im portant piece of inform ation 
required for planning and decision m aking in relation 
to  broadleaved woods. It is also hoped that the 
sec tions on tim b er q u a lity  and  m easu rem en t 
problem s will stim ulate further work in these areas, 
so that the economics of broadleaved w oodlands 
might be better understood.
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Introduction

A price-size curve for broadleaves is required to carry 
o u t eco n o m ic  a p p ra isa ls  o f  in v e s tm e n t in 
broadleaved w oodlands. F o r national valuation 
purposes, the Forestry Com m ission has assumed in 
the past tha t all broadleaved species would fetch 
prices sim ilar to  the best prices received for conifers. 
This assum ption is acceptable, because broadleaves 
do not form  an im portan t part of the estate valuation. 
They account for only 1 % of the Com m ission’s future 
revenue, which reflects the fact tha t a significant 
proportion of broadleaved stands are not scheduled 
for harvesting, but are retained for landscape or 
conservation purposes. Nevertheless, with closer 
interest now being taken in the m anagem ent of 
broadleaved woods after the introduction of the 
policy for broadleaved woodlands in 1985, it was 
th o u g h t d esirab le  to  study  the econom ics of 
broadleaves m ore accurately. One of the crucial 
aspects of this is the price tha t could be expected 
for tim ber from  broadleaved species.

For historic reasons, the m ajority of broadleaved 
w oodland in G reat Britain is privately owned. 
Table 1 below shows the area under broadleaves and 
the volume of hardw ood removed by the Forestry 
Commission over the 10 years to 1989 com pared 
with the private sector. It can be seen that the 
Forestry Com m ission only accounts for about 10% 
of the m arket for domestically grown hardw ood. In 
contrast to Forestry Commission tim ber sales, most 
privately produced tim ber is sold by negotiation

rather than on the open m arket by tender or auction, 
and this has traditionally been the m ethod for selling 
hardw ood. A survey of private growers was therefore, 
necessary to increase the quantity  and quality of data 
available on hardw ood prices in G reat Britain.

Two features separate the trade in domestic 
hardw ood and softwood. Firstly, conifers usually 
grow in fairly hom ogenous stands with little overall 
variation in tree quality. Because of this, softwoods 
are nearly always m arketed by the stand with price 
standing being determined by species, average tree 
size and quality, offset by harvesting cost, with the 
tariff system being used to determ ine volume. In 
contrast, in broadleaved woods a wide variation in 
quality is frequently found between individual stems. 
Consequently, buyers generally assess every single 
tree before negotiating a price. This variation is most 
noticeable in m ature stands of hardw oods, and is 
accentuated because of the small specialist m arkets 
for better quality hardwoods.

T he second  fe a tu re  in  w hich h a rd w o o d  
m arketing varies from  softwoods is in the am ount 
of secondary m arketing which occurs, which is partly 
a result of the varia tion  in quality. It is not 
uncom m on for the initial buyer to select and resell 
parts of the overall parcel with, for example, high 
value veneer logs being resold, or at the other 
extreme, a sawmiller specialising in furniture quality 
sawn tim ber reselling the lower quality logs to one 
dealing with mining or fencing timber. These features

Table 1 A com parison of the areas of hardw oods owned by the Forestry Com mission and private sector 
and the volumes produced by each

Area under broadleaved high fo res t Volume o f  hardw ood produced
Year (in thousand hectares) (in V00 m 3 overbark)

Forestry
Commission*

Private
sector

Forestry
Commission

Private
sector

1980 49 318 88 1212
1981 50 319 86 1214
1982 51 505 122 1178
1983 50 506 129 771
1984 51 506 103 797
1985 50 509 102 898
1986 51 513 96 1014
1987 50 517 94 1002
1988 50 519 109 1151
1989 50 526 111 1165

Source: Forestry  C om m ission (1990 and earlier).
N ote: ‘ This figure has varied betw een 50 and 51 thousand  hectares over the last 10 years reflecting the planting o f  broadleaves

and the C om m ission’s disposals policy.
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m ake the process of price setting m uch m ore 
complicated for hardw oods than  for softwoods.

The following two sections of this paper describe 
the collection of the price data  from  the private 
sector, where the largest holdings of broadleaved 
woods exist. The fourth section describes the data  
collected in detail. The results of the analysis are 
presented in the next three sections (pages 15-25) 
and  the  m ain  p o in ts  are  su m m arised  in  the 
conclusions.

Due to the very variable nature of broadleaved 
stands, the curves derived are presented with the 
warning tha t they only reflect an average of many 
sales th roughout G reat Britain. For valuations of 
individual stands of a given species, the prices that 
can be achieved will principally depend on: stem size; 
the quality of the timber; availability o f markets; 
total volume available; and site conditions. It is 
recommended tha t com petent advice is sought before 
any hardw ood tim ber is sold. This publication is 
intended only as a guide to prices as much depends 
on local circumstances.
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The initial survey

John  Clegg & Co. were appointed to conduct a survey 
of hardw ood tim ber prices in Decem ber 1988, and 
the initial results were required by the following 
M arch for the Forestry Com m ission 1990 triennial 
valuation exercise. W ith such a short timescale, it 
was decided to use a postal questionnaire to conduct 
the survey, and five separate sources of da ta  were 
identified:

a. woodland owners in the private sector,

b. w oodland managers,

c. the Forestry Commission,

d. harvesting contractors,

e. wood processors.

Addresses of individuals and companies in the 
private sector were provided by the three main trade 
associations: T im ber G row ers UK; the British 
Tim ber M erchants’ Association; and the Home 
Tim ber M erchants’ Association of Scotland (now 
k n o w n  as th e  UK S o ftw o o d  S a w m ille rs ’ 
Association). All three organisations gave their full

support to the survey, and urged their members to 
supply  all the  necessary  in fo rm a tio n . P rivate  
w oodland owners, managers and contractors were 
invited to complete one questionnaire, while wood 
p ro c e sso rs  w ere g iven  a slig h tly  d iffe re n t 
questionnaire. The Forestry Com m ission’s three 
English Conservancies also supplied inform ation on 
prices, as did a small num ber of Forest Districts 
in Scotland and Wales. Copies of the questionnaires 
used are given in A ppendix 1.

By 28 February 1989, the designated date for 
preparing the results, 226 replies had been received 
(22% of the to tal sent), which was considered a very 
good rate of response to  the survey. These were then 
collated into a database (John  Clegg and Co., 1989) 
and analysed to  produce a curve for the 1990 
revaluation of the Forestry Com m ission’s estate (see 
Figure 1). This single curve to  cover all broadleaves 
was simplistic, but satisfactory for the broad purpose 
for which it was required. Because of the variability 
in the data, the goodness of fit was quite low (r2 
= 46%), and it was felt that it could be improved 
after more analysis.
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The follow-up survey

Amongst o ther things, the report from  John  Clegg 
& Co. noted that da ta  were still being supplied by 
the private sector and that some of the questionnaires 
returned could not be included in the analysis because 
of the lack of one or two critical param eters (often 
mean tree size). John  Clegg & Co. were therefore 
asked to follow-up the incomplete questionnaires to 
see if the missing da ta  could be obtained. This follow- 
up work took place between M arch and M ay 1989 
by letter and telephone. O f the questionnaires 
followed up, 21 provided da ta  which could be used, 
and eight questionnaires, received after 28 February,

w ere a lso  u sa b le , p ro v id in g  a fu r th e r  29 
questionnaires in total tha t could be added to the 
database.

The full details of the response to both the initial 
and follow -up surveys are presented below in 
Table 2. The final to tal of 110 questionnaires 
containing usable inform ation covered 875 records 
of individual sales that included both size and price, 
giving sufficient da ta  points with which to conduct 
a regression analysis. The survey also supplied 22 
returns from  wood processors, which were dealt with 
separately, and are presented later.

Table 2 The response to the initial and follow-up surveys on hardw ood prices

Questionnaires to growers 
and related organisations 

(sources a to d)

Questionnaires 
to w ood processors 

(source e)
Total

Q uestionnaires sent 718 287 1005

Initial survey results

Q uestionnaires returned of which 192 34 226

Nil entry 83 12 95
Usable results 63 20 83
Unusable results 46 2 48

Follow-up survey results

Questionnaires foliowed-up of which 46 2 48

Nil entry or unusable 15 0 15
Usable or partly  usable 17 2 19
No response to  follow-up 10 0 10

Q uestionnaires returned late (all usable) 8 0 8

Final to tal of usable returns 88 22 110
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The data in more detail

The m ain analysis was of the 875 records from  tim ber 
growers. O f these 21 records were deleted because 
of erroneous da ta  (e.g. negative prices or sizes) to 
leave 854 records for analysis. The coverage of the 
different attributes of the sales was varied, and is 
reported below.

Species

All returns recorded the crop species involved in the 
sale. The largest species group was oak, followed 
by beech and then sales of mixed species. It was 
decided to put groups of species containing less than 
10 records into the mixed group to make a mixed/ 
other group. Figure 2 shows the proportion of 
records in each of the nine species categories that 
were finally identified. M any of the records contained 
sales of simple m ixtures of just two species. These 
were treated as mixed hardw ood sales because it was 
not possible to  apportion  the revenues from  these 
sales to the different com ponents of the crop.

Tree size

The trade in hardw oods is still conducted in old 
imperial measures. H oppus feet, true cubic feet, and 
imperial length and quarter girth were the principal 
measures encountered in the survey. A further 
com plication was tha t some of the measures were 
tree volume and some tree diam eter. Because it was 
necessary to convert size to one com m on measure 
it was decided to convert all the records to mean 
tree volum e in cubic m etres. This follows the 
convention set in the yield models published by the 
Forestry Com mission (Edwards and Christie, 1981). 
D iam eter measures were converted to volume in 
cubic metres using a m ensurational function, and 
a dum m y variable was used to indicate which 
diam eter measures were estimates. In all, 622 records 
were true volume measures, and the other 232 were 
estimated from  diam eter. The distribution of tree 
sizes in the sample is shown in Figure 3.

1 Ash
2 Sycam ore
3 Sweet  ch es tnu t
4 Poplar
5 Alder
6 Elm
7 Other /  mixed
8 Oak
9 Beech

Figure 2 Coverage of tree species recorded for broadleaf price-size curves.
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The conversion from  diam eter to volume was 
one of the m ajor problem s that occurred in this work. 
Figure 4 shows the relationship obtained from 
Forestry Com m ission sample plot data (which was 
in any case, restricted to quite small tree sizes), and 
compares it with the records in the survey where 
both diam eter and volume had been measured. It 
can be seen tha t the relationship does not match 
the evidence from  this survey at all. To overcome 
this problem , new regression lines were estimated 
from  the survey  d a ta  set, to  get a d iffe ren t 
relationship between tree size and volume. Using 
dummy variables to represent species differences, the 
following relationships were obtained:

^  beech 

^ o a k

= 0.000706632 d.b.h.

= 0.000688565 d.b.h.

^ o th e r  broadleaves = 0.000951852 d.b.h. 

where:

= volume, in cubic metresV

d.b.h.

N um ber of 
observations

= diam eter at breast height 
in centimetres

174 87.8%

These relationships (see Figure 5) were then used 
to estimate volume where only diam eter had been 
recorded on the questionnaire.

co

Q)
E

O
>
<P
CD

C
(0
CD

Diam eter  at b reas t  he ight  (DBH) (cm )

A c tu a l  resu l ts  recorded  in the  survey 

Re la t ionsh ip  for o the r  broad leaves 

Re la t ionsh ip  for beech and oak

Figure 5 M ean tree volume and diam eter relationship.
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W hy there should be such a difference between 
Forestry Com mission sample plot da ta  and this 
private estate da ta  it is difficult to  say. It is likely 
however, that much of the volume recorded in the 
survey has come from  overm ature, widely spaced, 
short fat trees much of which will have been grown 
in understocked w oodland. This is in contrast to 
the younger plantation-grow n narrow  and tall trees, 
which would be typical of the Com m ission’s sample 
plot data. It is also possible, that whereas the 
Com m ission’s relationship is from  ‘d .b .h .’to standing 
volume as measured in yield models, some of the 
data  recorded in the survey were ‘d .b .h .’ and felled 
tree or product volume, which would be significantly 
less because of conversion losses. If the latter is true, 
then this would put into question the integrity of 
the data  in this survey, although the questionnaire 
did specifically ask for average tree size rather than 
product volume (see A ppendix 1).

A nother interesting point to note is that beech 
and oak had significantly different volume to ‘d .b .h .’ 
relationships com pared with o ther broadleaved 
species. The reason for this is not known, and such 
a difference could not be supported by evidence from  
the F o restry  C om m ission’s own sam ple p lots. 
However, these differences were included in the 
estimates of volume from  diam eter measures in the 
data.

Quality

The da ta  recorded on tim ber quality were patchy, 
because often a woodland owner just receives a price

Figure 6 M ethod and point-of-sale

for the sale parcel, while the m erchant records the 
inform ation on quality. This lack of knowledge is 
fu rther exacerbated  w ith standing  sales, where 
quality is very difficult to judge. Overall, 289 records 
(34%) gave quality inform ation completely split into 
the six categories identified (see A ppendix 1). 
Furtherm ore, only 162 records (20%) gave figures 
for price against each measure of quality which came 
reasonably close (within 10%) to the quoted average 
price of the parcel as a whole when calculated.

Because of the inadequate coverage, and the 
difficulty in quantifying tim ber quality from  a stand, 
the effect of this on the price-size curves could not 
be m easured. However, this is so im portant when 
valuing hardw oods that a separate analysis was 
conducted which points the way tow ards some 
quantification of the effect of quality on hardw ood 
prices. This is presented in a later section.

Method and point-of-sale

T his q u es tio n  on  the  q u es tio n n a ire  was also 
completed by every respondent. M ost of the sales 
were sold standing, a large num ber at roadside, and 
small am ounts were delivered or felled at stump. 
The distribution of these factors is shown in Figure
6. Prices would be expected to rise (and recorded 
volumes fall), all other things being equal, as tim ber 
went through the sequence from  standing, to  felled, 
to extracted, to delivered.

1 Fel led at roads ide

2 Fel led at s tump

3 Del ivered

4 S tand ing

recorded for broadleaf price-size curves.
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1

1 Clear  fe l l ing

2 W indthrow

3 Thinning

4 Unknown

Figure 7 Ease of harvesting recorded for broadleaf price-size curves.

Ease of harvesting

M uch of the hardw ood recorded in the survey came 
from  clear fellings (see Figure 7), which are relatively 
easy to harvest, require less supervision, and offer 
more straightforw ard extraction than thinnings. One 
would expect the value of thinnings to be lower than 
the value of clear fellings of an equivalent tree size 
because of the greater difficulties of harvesting and 
extraction. This notion is taken to  its extreme in 
w indthrown tim ber which is often dangerous and 
very costly to cut and would therefore be expected 
to a ttract the lowest prices of all. In the survey, 239 
records were from  sales of clear felled tim ber, 302 
from  thinnings, 35 from  w indthrow n timber, and 
the rem aining 279 were of unknow n origin.

An interesting point was that 279 records did 
not or perhaps could not identify w hether the crop 
was a thinning or clear felling. This is not surprising 
because in the m anagem ent of many broadleaved 
woods the distinction between a thinning and certain 
types of felling may be unclear, especially when only 
a small num ber of trees are being harvested. Because 
there were so many unknow n records, it was decided 
to treat an indeterm inate thinning/felling as the norm  
and quantify any significant effect of pure clear 
fellings, thinnings or w indthrow  clearance.

Location

Nearly all of the returned questionnaires were from  
a clearly identified location which could be put into 
one of the Forestry Com m ission’s Conservancies (see 
Table 3). Location was recorded to see if this factor 
had any effect on prices, because some areas are 
far from  good m arkets and it would be expected 
that prices would be lower there. However, a very 
large proportion of the returns came from southern 
England, which is probably a good reflection of the 
actual relative im portance of the region to the 
hardw ood trade. This m eant that too few sales were 
recorded in other regions to pick-up any significant 
regional difference. This is partly also as a result 
of the sampling strategy. It was known that many 
of the growers on the list of estate addresses in 
Scotland would not have any significant broadleaved 
woods. Obvious estates in this category were removed 
from  the sam pling frame. The response rate in 
Scotland could be quite high therefore, even with 
the small num ber of returns received, as so few estates 
grow broadleaves. This may change in the future 
if the financial viability of species such as birch is 
improved, but there will still be a lack of data  about 
the prices one could expect for broadleaves in 
Scotland for some years to come.
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Table 3 Location of sales on hardw ood price database

East England 319
W est England 339
Wales 34
N orth England 84
Scotland 57
Unspecified 21

Sale volume

Total sale volume (i.e. the am ount offered for sale) 
was recorded in 644 or 75% of the records. It would 
be expected tha t larger sales would attract economies 
of scale and therefore, higher prices. However, for 
hardw oods, each tree is often valued and examined 
separately, so this effect might not be very significant. 
Because sale volume was not known for each record, 
the im portance of this factor could not be analysed.

37%
40%

4%
10%
7%
2%

Despite this, using the figures on sale volume 
tha t were recorded and the figures from  Table 1, 
it was possible to  estimate the m inim um  coverage 
of the survey in term s of the volume recorded 
com pared with m arket size. This is presented in 
Table 4. Because some returns did not indicate sale 
volume, coverage m ust be higher than  is shown in 
the table. The low coverage reflects the problem  
encountered in this survey of a large num ber of small 
tim ber growers in the hardw ood m arket.

Table 4 Total volume of sales recorded in hardw ood price survey

Year Volume (in 
WO m 3 overbark) Coverage

Pre-1977 6.4 _
1978 2.8 0.2%
1979 1.4 0.1%
1980 2.4 0.2%
1981 3.8 0.3%
1982 5.9 0.5%
1983 25.6 2.8%
1984 16.2 1.8%
1985 9.7 1.0%
1986 36.9 3.3%
1987 31.6 3.2%
1988 31.6 2.5%
1989 5.8 —

14



Price-size curve results

Price-size curves for broadleaves were thought to 
be more com plicated to analyse than  the price-size 
curves for conifers because of the factors discussed 
above. T hat is why more explanatory data  were 
collected in the survey. Nevertheless, the same three 
fundam ental questions were posed about the price- 
size curves.

a. W hat shape is the price-size curve?

b. How has it moved in the past?

c. At w hat level will it be in the long-run?

As well as location, which was taken into account 
in the analysis o f conifers, it was also thought that 
species would affect price, and adequate data  were 
collected about this. Quality was considered another 
m ajor determ inant of price, but unfortunately the 
data collected on quality were not comprehensive 
enough for a complete statistical analysis.

A sim ilar regression model to that used by Mitlin 
(1987) was developed. A log-linear relationship was 
built-up between price and size, with the effect of 
other variables being introduced through the use of 
dum m y variables. The model specification was:

InP = a + blnS  + c ,-7/ + d :L; + e ^ O£ + f
+ T R U E

where:

lnP  = the natural logarithm  of the real price
from  a sale

InS = the natural logarithm  of estimated
average tree volume in cubic metres

and the dum m y variables* were:

Tj = set of tree species identified in the

J
Ok

e L

survey, i -  1-8 

set of locations, j  -  1-5 

point of sale, k  -  1-3 

ease of harvesting, L  -  1-3

This model was used to  answer the first question, 
and determ ine the overall shape of the price-size 
curve (i.e. the effect of size on price), and the effect 
o f the other param eters.

M ovem ent in general of hardw ood prices in the 
past was taken into account by deflating the recorded 
prices by the price index for domestically-grown 
hardw ood logs (CSO index number: 4610111000). 
This was the same as, in effect, adding a term  for 
the logarithm  of the price index and restricting its 
value to one. This does not seem unreasonable, 
because the index is supposed to measure changes 
in the level of prices of the sort that were recorded 
in the survey. This took out the effect of historic 
price changes raised by the second question.

The evidence of the home-grown hardw ood price 
index for the period 1958-88 (see Figure 8) suggests 
that in the long-run prices are stable and have not 
shown an upward or dow nw ard trend over a period 
of 30 years. The long-run level was estimated by 
taking the unweighted average of price levels over 
this period.

T he above m odel was very large, having 
19 dum m y variables to reflect all the various facets 
of species etc that were recorded in the sample. Some 
of these were found to be insignificant and were 
removed from  the model. This brought the model 
down to a more m anageable size. The variables that 
did rem ain significant are shown in Table 5. The 
two different models presented reflect the difference 
between the general price-size curve and the curve 
adjusted to take into account the different values 
of thinnings and clear fellings. The addition of the 
follow-up survey data  brought down the goodness 
of fit even after adding further explanatory variables 
(r2 -  43-45%). This reflects the great variability in 
prices within the data  set, which is due to factors 
such as quality which are difficult to quantify. Quality 
is examined and accounted for in a later section of 
this paper, so undue weight should not be attached 
to the low r2 statistic from  the regression analysis.

T R U E  = dum m y variable to  record whether 
volume was recorded or estimated 
from  diam eter

*A dum m y variable takes the value 1 o r 0, depending on w hether record meets a  criterion  o r not. This partitions the d a ta  into 
sections which have o r have no t any particu lar a ttribu te . F o r exam ple, on point-of-sale, 0 | = 1 if the sale was felled a t stum p, 
( > 2  = 1 if a t roadside, and O3  = 1 if delivered. Records not m eeting any of these criteria were from  stand ing  sales.
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Table 5 The results from  the regression analysis

Variable

Constant
Logarithm  of tree size 
True volume dum m y 
Ash dummy 
Beech dummy 
Oak dummy 
Sweet chestnut dum m y 
Poplar dummy 
Roadside sale dum m y 
Delivered sale dum m y 
Thinning dum m y

r-squared
D urbin-W atson statistic

Full m odel including the thinning  
and fe lling  price differential 

Co-efficient t-statistic

2.33 -
0.43 17.99

-0 .32 -5.66
0.41 5.01
0.17 2.73
0.38 6.33
0.29 1.98

-0 .46 -3.07
0.12 2.20
0.41 4.22

-0 .27 -4.90

45%
1.96

Sim ple m odel o f  prices 
fro m  all types o f  harvest 

Co-efficient t-statistic

2.24 _
0.47 20.72

-0 .35 -6.17
0.42 5.04
0.13 2.01
0.40 6.71
0.27 1.79

-0 .48 -3.18
0.20 3.90
0.46 4.62

43%
1.95

The model can be transform ed into a m ore usable 
form by transform ing the variables and coefficients 
out of their log-linear forms. The equation then 
becomes:

P -  exp (a +Xd)S^ 

where

P -  price

S  -  tree size

a = constant

X d  = the sum of the significant and relevant 
dum m y variable coefficients

b = the coefficient on the logarithm  of tree size

Because prices were deflated by an index based 
on 1975=100, it was necessary to multiply the price- 
size relationship by an appropriate factor to set it 
to the long-run average at 1990/91 prices. The 
average of real prices over the period was 1.034 times 
the price in 1975. To update from  1975 to 1990/ 
91 prices, this had to be multiplied by a further 
3.5571, to  give the resultant factor for m ultiplication 
of 3.6780. So, for example, the price-size relationship 
for m ixed /o ther broadleaves w ithout the effect of 
the thinning and clear felling price differential would 
be:

P=  3.6780 x exp (2.01)5 «•«

= 27.45165 “•43

The original constant of 2.33 is reduced to 2.01 
because of an apparent under estimate of volume 
from  data based on diam eter measures, as shown 
by the true volume dum m y variable which was 
significant and had a value of -0.32. This indicated 
that the price-size curve derived from  true measures 
of size was lower than that the one based on estimated 
measures of size. The form er resulted in prices at 
levels of about three-quarters of the latter. This 
further highlights the problem s in the conversion of 
diam eter to volume. The fact that this was negative 
would suggest that the conversion used to move from  
tree d iam eter to  size in this exercise was an 
underestim ate, consequently inflating the price-size 
relationship.

The other significant dum m y variables allowed 
this simple relationship to  become more flexible, 
explaining for example, the difference in prices for 
different species (see Figure 9). These dum m y 
variables can be converted to a more usable form 
by taking the exponential of each; they then become 
multipliers to apply to the above function. The 
multipliers are set out in Table 6. F or example, with 
beech the prices given by the above equation would 
all have to be multiplied by 1.19, representing an 
increase of 19% above the price of m ixed/o ther 
hardw ood timber.
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Figure 9 C om parision of price-size curves for different species.
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Table 6 M ultipliers to the m ixed /o ther broadleaves price-size 
relationship to account for the effect of species on price

M ultipliers
Species M odel 1 M odel 2

Ash 1.51
Oak 1.46
Sweet chestnut 1.34
Beech 1.19
Poplar 0.63

T he o th e r  d u m m y  v a r ia b le s  w hich  w ere 
sign ifican t w ere on p o in t-o f-sa le  and ease of 
harvesting. For point-of-sale, the variables were used 
to ‘correct’ the da ta  set for sales which were not 
standing. However, the prem ium s on roadside and 
delivered sales of 13% and 51% respectively (derived 
from the coefficients) are not useful because they 
indicate only that this was the prem ium  paid for 
timber at tha t point-of-sale in this sample. They do 
not reflect the higher price from  selling tim ber at 
roadside or delivered generally. Such benefits would 
depend on ease of harvesting, extraction, and the 
length of delivery, all of which would vary from  case 
to case. They will also capture in part, some of the 
measurement error that might have occurred, if sales 
not sold standing recorded volume as something 
other than average tree volume.

On the o ther hand, the coefficient on ease of 
harvesting was useful. Its value of -0.27 indicated 
that on average, sales that could be clearly identified 
as thinnings only earned 76% of the revenue which 
timber of the same size harvested in other ways would 
have done. This is presum ably because of the higher 
w orking costs. F igure 10 shows the difference 
between the price-size curves for thinning and other 
methods of harvesting over the interdecile range of 
sizes for each m ethod, as well as the average price- 
size relationship. It could be expected that prices 
for w indthrow n tim ber would be even lower than 
those for thinnings ceteris paribus.

This difference, while being significant, makes 
calculation of revenue for a crop quite complicated. 
The species variations apply to every cubic metre 
of crop and the multipliers presented in Table 6 can 
be applied to  discounted revenue, total revenue,

1.52
1.49
1.31
1.14
0.62

annual equivalent revenue, or any other measures 
of the value of a crop. U nfortunately however, this 
modification is not tha t simple. Only thinnings earn 
the lower revenue represented by the lower price- 
size curve. Fellings are w orth the higher am ount. 
For calculating revenue, this could be dealt with in 
three ways:

1. The calculation could be done properly, using 
the two different price-size curves for thinnings and 
clear fellings. This would almost certainly have to 
be done by hand, because none of the generally 
available com puter program s for forest management, 
allow the use of different price-size curves for 
thinnings and clear fellings.

2. An average thinning price differential could be 
applied  to  all th inn ing  volum es. O n average, 
thinnings earn £6.80 per m 3 less than clear fellings 
(at 1990/91 prices). This could be useful because 
som e com puterised forest investm ent appraisal 
program s identify thinnings and would allow a simple 
thinning price differential to be used.

3. A much simpler m ethod of calculation would 
be to use the single curve presented in the second 
model. This would lead to bias however, because 
thinning volumes would be overvalued and the much 
larger felling volume would be undervalued. On the 
whole, the effect of discounting would mean that 
this would produce estimates on the high side, unless 
the ro tation  age or discount rate are low.

To give plenty of scope for calculating revenue, 
the results from  both models are presented in Tables 
10 to 15, which give the price at a range of tree 
sizes for all the species examined in the survey.
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Figure 10 Com parison of price-size curves for thinnings, clear fellings and all sales of m ixed/ other broadleaves.
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Analysis of individual sales for quality

As has already been mentioned, quality is a very 
im p o rtan t fac to r in de term in ing  the value of 
broadleaves. Quality will partly be reflected in tree 
size with larger trees having a higher proportion  of 
timber suitable for sawing, furniture m aking and 
veneer purposes, than  smaller trees. However, also 
im portan t are factors such as the am oun t of 
branching, shake, straightness of the butt, colour 
and clarity of the tim ber, attractiveness of the grain, 
and strength. Faults in any of these areas can be 
found in large as well as small trees, therefore 
downgrading the value of the timber.

F or the purpose of making sense of the broadleaf 
price-size curves, several questions must be asked:

1. W hat is the ‘average’ level of quality which the
curves represent?

2. How can quality be m easured, and what effect 
does it have on prices?

3. How can the price-size curves be adjusted to 
account for variations in tim ber quality?

Six quality classes were used in the survey and 
these were:

1. fuelwood, pulpw ood, boardw ood, stakes,

2. poles for refinery and turnery,

3. wood for packaging, fencing, mining and pallets,

4. second quality sawlogs,

5. first quality sawlogs,

6. veneer logs.
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Figure 11 The distribution of tim ber quality reported in the 1989 hardwoods survey.
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O f the to tal of 854 records used to determine 
the price-size curves, 162 records were suitable for 
detailed analysis. Assuming that these records reflect 
the general levels o f quality of the tim ber sold and 
recorded in the survey, several observations about 
the effects o f tim ber quality can be made.

Figure 11 shows the d istribution of the quality 
classes recorded in the survey by estimated* volume. 
About one-quarter of the volume is in class 1, half 
in class 3 and the rem ainder split between classes

4 and 5. Classes 2 and 6 are insignificant accounting 
for only about 1% of sales each. The ‘average’ class 
is 2.8, but these classes cannot realistically be 
averaged because it cannot be assumed that there 
is a linear relationship between them  (i.e. tim ber in 
class 2 is not necessarily twice as good as tim ber 
in class 1, and neither is tim ber in class 4 com pared 
with that in class 2). This is shown by the prices 
received fo r d ifferen t qualities  o f tim ber (see 
Figure 12).

•T o ta l sale volum e was not recorded in every one o f these records, so for records where volum e was not know n, the average for 
tim ber in th a t quality  class was used for the pure stands, and the average of all know n volum es was used fo r the m ixed stands. 
These figures were then used to  calculate aggregate volum es and averages.

Quality class

Figure 12 The effect of quality on the prices paid for hardw oods recorded in the 1989 survey.
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Table 7 Prices recorded for different qualities of tim ber in the 1989 hardw ood survey (in £ per m 3 at 
1990/91 prices)

Quality class Low er decile* M ean price+ Upper decile*

1 5.50 14.00 23.50
2 18.50 35.50 44.00
3 12.50 32.50 34.00
4 37.00 84.00 115.00
5 71.50 125.00 151.50
6 — 298.00 —

Average — 47.50 —

Notes: *U pper and lower deciles calculated on the basis o f estim ated volum e from  stands o f only one quality  class.

+M ean price calculated as the average weighted by estim ated volum e of the prices paid in both  mixed and pure quality  stands.

The average price paid for tim ber in each of 
the quality classes is given in Table 7, along with 
the interdecile range of prices. These average prices 
are not, however, adjusted to take into account tree

size, location, m ethod of harvesting or point-of-sale. 
It can be seen that prices do not follow an even 
im provement from  the lower to  higher quality classes.
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Figure 13 The effect o f tree size on the quality of tim ber recorded in the 1989 hardw oods survey.
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The fact tha t quality is not strongly related to 
tree size is shown in Figure 13 where, for sales of 
stands of only one quality class, tree size and quality 
class are com pared. There is only a weak relationship 
between the two variables present in the data. (Veneer 
quality tim ber is not included in the picture because 
there was only one sale of pure veneer quality tim ber 
unmixed with other levels of quality.) However, it 
was felt necessary to  remove all other effects on price 
to see exactly w hat effect quality has on price, and 
this was done by com paring the price-size curve price

for each sale or com ponent of a sale with the price 
actually received. The price was divided by the price- 
size curve prediction to  get a range of multipliers 
for quality, and the average for the whole sample 
came out to equal to  1. F o r illustrative purposes, 
this is shown along with some other scenarios 
reflecting the mix of quality tha t m ight be expected 
from  a range of sites, in Table 8. These results are 
similar to  other w ork done in this field such as that 
reported in Venables (1985).

Table 8 The effect of quality on price 
range of other sites

from  the 1989 hardw ood price survey, with some scenarios for a

Product
quality

class

M ultiplier to 
price-size curve

D istribution  
o f  quality  
in sample

Other possible quality scenarios 
Very Very 

p o o r  Poor G ood good

1 0.64 29% 100% 50% 25% 10%
2 1.08 < 1% — — — —

3 0.70 46% — 50% 25% 20%
4 1.35 10% — — 25% 30%
5 2.19 13% — — 25% 30%
6

Average m ultiplier to
4.58 1% ------- ------- ------- 10%

pnce-size curve 1.00 0.64 0.67 1.22 1.72

It can be seen from  Table 8 that quality has 
a significant effect on the final value of the crop. 
W hen planting broadleaves, serious consideration 
should be given to  the likely tim ber quality of the

crop, as this may have as m uch of an effect on crop 
value as other factors such as yield class and thinning 
regime.
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Analysis of the wood processors’ questionnaires

The 22 returns from  wood processors reported on 
270 individual sales of varying species, parcel sizes 
and quality. O f these records 231 contained delivered 
prices for tim ber, and this was the sample that was 
analysed. O f the 231 records, only 10 came from 
Scotland and Wales, again showing the im portance 
of England and particularly southern England, in 
the processing of hardwoods.

Five species accounted for alm ost all of the 
tim ber processed. Volume was estim ated from  
average volume purchased where it was not indicated, 
and the sample comprised (by volume): 27% oak; 
21% ash; 21% sycamore; 18% beech and 13% elm. 
Mean tree size was not required on this questionnaire 
because it was intended to draw -up a table of product 
prices for different qualities of log. This was done, 
and the results are presented in Table 9. The results

for the individual species, with the exception of oak, 
are likely to be subject to error because of the small 
sample sizes used to arrive at the figures in each 
cell o f the table. This may account for the fact that 
oak is shown to be consistently higher in value than 
ash which is contrary to the overall results for the 
species price-size curves (see Figure 9). Alternatively 
a further explanation could be that the ash in the 
main sample is of a higher quality than the oak, 
which results in higher prices. W hatever the case, 
this serves to illustrate the complicating effect of 
quality in the analysis of hardwood prices.

It can be seen that the prices are quite close 
to those presented in Table 7, and this has, therefore, 
provided a useful check on the price-size curves, and 
statem ents about quality that have been made in 
earlier sections of this work.

Table 9 Prices paid for wood of different species and qualities delivered to wood processors 
(in £ per m 3 at 1990/91 prices)

Quality class (and corresponding  
num ber in Tables 7 and  8) A ll Oak Ash Elm Beech Sycamore Other

Fuelwood, pulpwood (1) 25.00 - - - - - -

Mining and fencing tim ber (3) 30.50 33.00 26.00 33.00 29.50 26.00 30.50
Second quality sawlogs (4) 49.50 57.50 45.00 39.00 43.50 49.00 46.50
First quality sawlogs — coloured (5a) 78.00 151.50 92.00 84.00 53.50 55.50 114.00
First quality sawlogs — white (5b) 138.50 185.50 130.00 128.50 69.50 103.50 158.00
Veneer logs (6) 255.00 284.00 216.00 165.00 — 281.50 —
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Conclusions

This work has been a first attem pt at estim ating price- 
size curves for broadleaves, and the results are 
presented in Tables 10 to l5 . There is a wide range 
of variability in the price of hardw oods, due to such 
factors as species and tim ber quality, and separate 
curves and multipliers have been estimated to  allow 
for this. The price of thinnings has been shown to 
be significantly below other prices ceteris paribus , 
but insufficient da ta  have m eant that the effect of 
location on prices could not be investigated. Valuing

hardw oods is m ore difficult than  valuing softwoods, 
because the tim ber is much more likely to  be of mixed 
species and quality, two factors which have been 
show n to significantly affect price. One m ajor 
problem  th a t has been highlighted in this work is 
the m easurem ent o f volum e from  broadleaved 
stands. The m easurem ent problem s that have been 
identified m ake it very difficult to carry out economic 
research on da ta  from  broadleaved stands.
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Table 10 Price-size relationship for mixed and other broadleaves at 1990/91 prices

Thinnings
only

£

Clear fellings  
only 

£

Average o f  
all fellings 

£

0.05 5.78 7.57 5.96
0.10 7.79 10.20 8.25
0.15 9.27 12.14 9.98
0.20 10.49 13.74 11.43
0.25 11.55 15.12 12.69

0.30 12.49 16.36 13.83
0.35 13.34 17.48 14.86
0.40 14.13 18.51 15.83
0.45 14.86 19.47 16.73
0.50 15.55 20.38 17.58

0.55 16.20 21.23 18.38
0.60 16.82 22.04 19.15
0.65 17.41 22.81 19.88
0.70 17.98 23.55 20.59
0.75 18.52 24.26 21.27

0.80 19.04 24.94 21.92
0.85 19.54 25.60 22.56
0.90 20.03 26.23 23.17
0.95 20.50 26.85 23.77
1.00 20.95 27.45 24.35

1.05 21.40 28.03 24.91
1.10 21.83 28.60 25.46
1.15 22.25 29.15 26.00
1.20 22.66 29.69 26.52
1.25 23.06 30.21 27.04

1.30 23.46 30.73 27.54
1.35 23.84 31.23 28.03
1.40 24.22 31.72 28.52
1.45 24.58 32.21 28.99
1.50 24.95 32.68 29.46

1.60 25.65 33.60 30.36
1.70 26.33 34.49 31.24
1.80 26.98 35.34 32.09
1.90 27.62 36.18 32.92
2.00 28.23 36.98 33.72

2.50 31.07 40.71 37.45
3.00 33.61 44.03 40.80
3.50 35.91 47.04 43.87
4.00 38.03 49.82 46.71
4.50 40.01 52.41 49.37
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Table 11 Price-size relationship for ash at 1990/91 prices

Thinnings
only

£

Clear fellings  
only  

£

Average o f  
all fellings  

£

0.05 8.78 11.51 9.05
0.10 11.83 15.50 12.54
0.15 14.09 18.45 15.17
0.20 15.94 20.89 17.37
0.25 17.55 22.99 19.29

0.30 18.98 24.86 21.01
0.35 20.28 26.57 22.59
0.40 21.48 28.14 24.06
0.45 22.59 29.60 25.43
0.50 23.64 30.97 26.72

0.55 24.63 32.27 27.94
0.60 25.57 33.50 29.11
0.65 26.47 34.67 30.22
0.70 27.32 35.79 31.29
0.75 28.15 36.87 32.33

0.80 28.94 37.91 33.32
0.85 29.70 38.91 34.28
0.90 30.44 39.88 35.22
0.95 31.16 40.81 36.12
1.00 31.85 41.72 37.01

1.05 32.53 42.61 37.86
1.10 33.18 43.47 38.70
1.15 33.82 44.31 39.52
1.20 34.45 45.13 40.32
1.25 35.06 45.93 41.10

1.30 35.66 46.71 41.86
1.35 36.24 47.47 42.61
1.40 36.81 48.22 43.35
1.45 37.37 48.95 44.07
1.50 37.92 49.67 44.77

1.60 38.98 51.07 46.15
1.70 40.01 52.42 47.49
1.80 41.01 53.72 48.78
1.90 41.97 54.99 50.04
2.00 42.91 56.21 51.26

2.50 47.23 61.87 56.93
3.00 51.08 66.92 62.02
3.50 54.59 71.51 66.68
4.00 57.81 75.73 71.00
4.50 60.81 79.67 75.04
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Table 12 Price-size relationship for oak at 1990/91 prices

Thinnings
only

£

Clear fellings  
only 

£

Average o f  
all fellings 

£

0.05 8.61 11.28 8.87
0.10 11.60 15.20 12.29
0.15 13.81 18.09 14.87
0.20 15.63 20.47 17.03
0.25 17.20 22.53 18.91

0.30 18.61 24.37 20.60
0.35 19.88 26.04 22.15
0.40 21.05 27.58 23.58
0.45 22.15 29.01 24.92
0.50 23.18 30.36 26.19

0.55 24.14 31.63 27.39
0.60 25.07 32.84 28.53
0.65 25.94 33.99 29.63
0.70 26.78 35.09 30.68
0.75 27.59 36.14 31.69

0.80 28.37 37.16 32.66
0.85 29.12 38.14 33.61
0.90 29.84 39.09 34.52
0.95 30.54 40.01 35.41
1.00 31.22 40.90 36.28

1.05 31.88 41.77 37.12
1.10 32.53 42.61 37.94
1.15 33.16 43.43 38.74
1.20 33.77 44.24 39.52
1.25 34.37 45.02 40.29

1.30 34.95 45.79 41.04
1.35 35.52 46.53 41.77
1.40 36.08 47.27 42.49
1.45 36.63 47.99 43.20
1.50 37.17 48.69 43.89

1.60 38.22 50.06 45.24
1.70 39.22 51.38 46.55
1.80 40.20 52.66 47.82
1.90 41.15 53.90 49.05
2.00 42.06 55.10 50.25

2.50 46.30 60.65 55.80
3.00 50.08 65.60 60.79
3.50 53.51 70.09 65.36
4.00 56.67 74.24 69.60
4.50 59.61 78.09 73.56
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Table 13 Price-size relationship for sweet chestnut at 1990/91 prices

Thinnings
only

£

Clear fellings  
only  

£

Average o f  
all fellings  

£

0.05 7.57 9.92 7.80
0.10 10.20 13.36 10.81
0.15 12.14 15.91 13.08
0.20 13.74 18.00 14.97
0.25 15.12 19.81 16.62

0.30 16.36 21.43 18.11
0.35 17.48 22.90 19.47
0.40 18.51 24.25 20.73
0.45 19.47 25.51 21.91
0.50 20.38 26.69 23.03

0.55 21.23 27.81 24.08
0.60 22.04 28.87 25.09
0.65 22.81 29.88 26.05
0.70 23.55 30.85 26.97
0.75 24.26 31.78 27.86

0.80 24.94 32.67 28.72
0.85 25.60 33.53 29.55
0.90 26.23 34.37 30.35
0.95 26.85 35.18 31.13
1.00 27.45 35.96 31.89

1.05 28.03 36.72 32.63
1.10 28.60 37.46 33.35
1.15 29.15 38.19 34.06
1.20 29.69 38.89 34.75
1.25 30.22 39.58 35.42

1.30 30.73 40.25 36.08
1.35 31.23 40.91 36.72
1.40 31.72 41.56 37.36
1.45 32.21 42.19 37.98
1.50 32.68 42.81 38.59

1.60 33.60 44.01 39.78
1.70 34.49 45.18 40.93
1.80 35.34 46.30 42.04
1.90 36.18 47.39 43.12
2.00 36.98 48.45 44.18

2.50 40.71 53.33 49.06
3.00 44.03 57.67 53.45
3.50 47.04 61.63 57.47
4.00 49.82 65.27 61.19
4.50 52.41 68.66 64.67
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Table 14 Price-size relationship for beech at 1990/91 prices

Thinnings
only

£

Clear fellings 
only 

£

Average o f  
all fellings 

£

0.05 6.59 8.63 6.79
0.10 8.88 11.63 9.40
0.15 10.57 13.84 11.38
0.20 11.96 15.66 13.03
0.25 13.16 17.24 14.47

0.30 14.23 18.65 15.76
0.35 15.21 19.93 16.95
0.40 16.11 21.10 18.04
0.45 16.95 22.20 19.07
0.50 17.73 23.23 20.04

0.55 18.47 24.20 20.96
0.60 19.18 25.12 21.83
0.65 19.85 26.00 22.67
0.70 20.49 26.84 23.47
0.75 21.11 27.65 24.24

0.80 21.70 28.43 24.99
0.85 22.28 29.18 25.71
0.90 22.83 29.91 26.41
0.95 23.37 30.61 27.09
1.00 23.89 31.29 27.75

1.05 24.39 31.96 28.40
1.10 24.89 32.60 29.03
1.15 25.37 33.23 29.64
1.20 25.84 33.85 30.24
1.25 26.29 34.44 30.82

1.30 26.74 35.03 31.40
1.35 27.18 35.60 31.96
1.40 27.61 36.17 32.51
1.45 28.03 36.71 33.05
1.50 28.44 37.25 33.58

1.60 29.24 38.30 34.62
1.70 30.01 39.31 35.62
1.80 30.76 40.29 36.59
1.90 31.48 41.24 37.53
2.00 32.18 42.16 38.44

2.50 35.42 46.41 42.69
3.00 38.31 50.19 46.51
3.50 40.94 53.63 50.01
4.00 43.36 56.80 53.25
4.50 45.61 59.75 56.28
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Table 15 Price-size relationship for poplar at 1990/91 prices

Thinnings
only

£

Clear fellings 
only 

£

Average o f  
all fellings 

£

0.05 3.58 4.69 3.69
0.10 4.83 6.32 5.11
0.15 5.75 7.53 6.19
0.20 6.50 8.52 7.08
0.25 7.16 9.38 7.87

0.30 7.74 10.14 8.57
0.35 8.27 10.84 9.22
0.40 8.76 11.48 9.81
0.45 9.22 12.07 10.37
0.50 9.64 12.63 10.90

0.55 10.05 13.16 11.40
0.60 10.43 13.66 11.87
0.65 10.80 14.14 12.33
0.70 11.14 14.60 12.76
0.75 11.48 15.04 13.19

0.80 11.80 15.46 13.59
0.85 12.11 15.87 13.98
0.90 12.42 16.27 14.37
0.95 12.71 16.65 14.73
1.00 12.99 17.02 15.09

1.05 13.27 17.38 15.44
1.10 13.54 17.73 15.79
1.15 13.80 18.07 16.12
1.20 14.05 18.41 16.45
1.25 14.30 18.73 16.76

1.30 14.54 19.05 17.08
1.35 14.78 19.36 17.38
1.40 15.01 19.67 17.68
1.45 15.24 19.97 17.97
1.50 15.47 20.26 18.26

1.60 15.90 20.83 18.83
1.70 16.32 21.38 19.37
1.80 16.73 21.91 19.90
1.90 17.12 22.43 20.41
2.00 17.50 22.93 20.91

2.50 19.27 25.24 23.22
3.00 20.84 27.30 25.30
3.50 22.26 29.17 27.20
4.00 23.58 30.89 28.96
4.50 24.81 32.50 30.61
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