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Abstract of a thesis submitted in partial fulfilment of the requirements for the Degree
of M.Appl.Sc.

REGIONAL VARIATION IN RADIATA PINE SAWLOG PRICES IN
NEW ZEALAND

by Mark Bloomberg

There is considerable regional variation in market characteristics and log quality for radiata
pine sawlogs in New Zealand, which should be reflected in a corresponding variation in
sawlog prices between regions. This thesis presents a study of log price variation for three
broad categories of domestic sawlogs (P, S and L grades) in four wood supply regions in New
Zealand (Central North Island, Nelson/Marlborough, Canterbury and Otago/Southland).

A survey of log producers was used to gather data on log price and log quality data. The
survey data covered the years 1997-1999. Additional information on regional sawlog market
characteristics and firm characteristics was obtained from published sources, as well as
directly from the firms covered in the survey.

Differences between sawlog prices for the three sawlog grades were tested using ANOVA.
Sawlog prices in the four regions were found to be significantly different. This result was
consistent over the period 1997-99, and across all three sawlog grades.

A hedonic price model was used to predict log prices that could be compared to actual prices.
Sawlog physical attributes were used to calculate a single sawlog residual value, using
programme SAWMOD and a spreadsheet developed by INTERFACE. The relationship
between sawlog prices and physical log attributes was tested for significance by a regression
that used residual value to predict sawlog prices. The regressions were highly significant for
both pruned and unpruned sawlogs

For unpruned sawlogs, the sawlog residual value explained most of the variation in sawlog
prices in the survey data. However, regional and firm factors also had a significant effect on
prices. A regression using the four wood supply regions in the study, the size of the firm, the
market knowledge of the firm, and whether the firm sold wood on the open market as
additional explanatory variables, had an R-squared value of 96.1%. The estimated
coefficients for the dummy variables denoting regions, and firms’ market knowledge were
statistically significant.

Further research arising from this study could be undertaken into the degree to which firms
are using log scanning and database technology to capture data on sawlog physical attributes.

In addition, this study found no clear evidence of differences in the competitiveness of
regional sawlog markets. A closer investigation of buyer and seller behaviour at the firm
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level, as well as the potential for outside firms to enter a regional sawlog market, may shed
more light on this issue.

Finally, the methods used by forestry consultants and forestry companies to estimate sawlog
prices for valuation are usually not disclosed. Research into price estimation methods used by

forestry firms may reveal the extent to which sawlog price estimates take account of regional
and inter-firm differences in sawlog and market attributes.

Keywords: sawlogs, radiata pine, prices
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1. INTRODUCTION

Purpose of the thesis

The purpose of this thesis is to contribute to forest valuation practice in New
Zealand, by quantifying and explaining regional variation in prices for New Zealand

radiata pine sawlogs.

Estimation of log prices is an important part of forestry valuation (here defined to
include valuation of forests for prospectus promotion, statutory reporting, and sale
and purchase).! In New Zealand, the generally accepted method of forest valuation,
relies on estimates of log revenues that would be received from harvesting a forest.”
When valuing mature or near-mature forests, the estimated log revenue may be the

single most influential variable.

There is considerable heterogeneity in the radiata pine log resource throughout New
Zealand. Important log characteristics such as wood density and strength vary
markedly with site conditions, which may vary from warm-humid to cool semi-arid

climates, and from fertile alluvial soils to sand dunes and mining spoil.

In addition, markets for radiata pine logs vary greatly from region to region. The
largest and most developed log market is in the Central North Island, which produces
over 50 per cent of New Zealand’s total annual wood harvest.’ Similarly,
Nelson/Marlborough has historically been the most important and developed wood
supply region in the South Island. At the same time, smaller log markets in regions
such as Northland, East Coast, and Otago/Southland, are now expanding rapidly as

new forests planted in the 1970’s come on-stream.

Given this regional variation in wood quality and log markets, one might expect
variation between different regions in prices paid for logs. There is evidence that

such variation exists. However, some of this evidence is anecdotal and regional

' NZIF 1999, pAl-1
2 NZIF (1999), pB12-3
3> MAF (2000a)
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variation in log prices has never been formally studied in New Zealand. Nor are
regional variations in log prices reflected in forestry valuation reports available in the

public domain.

If this regional variation is not being recognised in the price data used for valuation,
this implies that forests may be incorrectly valued. By quantifying and explaining
regional sawlog price variation this thesis will contribute to forest valuation practice

in New Zealand.
Thesis overview

This chapter (Chapter 1) introduces the thesis topic, presents the purpose and
research aims of the thesis, and describes the sequence of chapters in the rest of the

thesis.

Chapter 2 describes the research problem. It describes how log prices can be an
important variable in forest valuation, which implies that regional variation in
sawlog prices should be accounted for when valuing forests. It then presents a
conceptual model of how price variation may arise in a commodity such as radiata
pine logs. It then reviews the literature on New Zealand markets for radiata pine

sawlogs, to see if there is evidence of regional variation in log prices.

Chapter 3 extends the conceptual model of causes of log price variation by reviewing
the literature on heterogeneity in physical sawlog attributes and in the market and
contractual attributes of domestic sawlog sales. It also examines whether these

attributes influence sawlog prices.

Lincoln University 2



Based on the review of published and unpublished information in Chapters 2 and 3,

Chapter 4 sets out the research aims for this thesis. These aims are as follows:

1. To examine prices paid for radiata pine domestic sawlogs® to see if statistically
significant regional differences exist.

2. If they do exist, the next aim is to identify the causes of those differences.

3. The third aim is to quantify the relationship between the causes of price
differences and prices paid for radiata pine sawlogs in different regions of New

Zealand.
Chapters 5 and 6 set out the methods and results of the research.

Chapter 7 presents conclusions and identifies further research that could be done into

regional sawlog price variation, and other related topics.

The thesis confines itself to radiata pine domestic sawlog prices in New Zealand. If
any passage in the thesis is not specific as to location or forest species, the reader

should assume that it relates to radiata pine domestic sawlogs in New Zealand.

* Because export sawlog prices are volatile and do not cover the same wide range of log
characteristics as domestic sawlogs, the thesis was restricted to a study of domestic sawlog prices.

Lincoln University 3



2. THE RESEARCH PROBLEM
2.1 The Importance of Log Prices for Forest Valuation

Plantation forest revenue in New Zealand is usually determined by revenue from log
sales, which is the product of the amount of logs sold (measured in units of sale),
multiplied by the log price per unit of sale. Logs are normally sold by units of

volume (cubic metres, or JAS cubic metres for export logs), or weight (metric tonne).

Because log price is an important determinant of plantation forest revenue, forest
valuation usually requires an estimate of prices for the expected log yields from the
forest at time of harvest. Two important uses of log price estimates in forestry

valuation are project evaluation and valuation of forest crops.

Project Evaluation

Traditionally, forestry projects are evaluated or rated by calculating the net present
value (NPV) of the net cash flow arising from the forest project, usually at a chosen
discount rate. Alternatively, the internal rate of return (IRR) of the cash flow may be

calculated and used as a measure of the expected return from the plantation project.

Because of the long-term nature of the plantation forest investment, the discount rate
is usually a crucial decision variable. The project NPV is “characteristically

sensitive” to the discount rate.’

However, forestry NPV’s are also typically sensitive to the log revenue from the
project, which is the product of log price and expected volumes of log produce. The
importance of log revenue depends on the chosen discount rate, and the maturity of
the forest resource being evaluated. A high discount rate tends to reduce the NPV of
harvest costs and revenues relative to the other costs of the project. For example,

Fenton® found that for a new radiata plantation forest in the Central North Island

% NZIF (1999), pA4-1
¢ Fenton (1972)
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(CNI), sawmilling costs (surrogate for sawlog value) were the single biggest cost
factor. However, they declined from nearly 50% of the NPV of all costs at a 3%
discount rate, to 28% of the NPV of costs at a 10% discount rate. (Note that discount

rates for forestry evaluation in New Zealand typically range between 7 — 11%).”

Similarly, Whiteside et al® found that variables related to log price were amongst the
most crucial factors influencing the NPV of a notional radiata plantation. These log
price variables included the effect of the exchange rate (for export logs), timber

market price level, sawlog prices, sawmill conversion standards, and price relativity

between different log grades.
Forest Crop Valuation

Theoretically, the best way to value a commodity or resource (eg a forestry crop) is a
| transaction-based approach.’ This approach assumes that in a reasonably free market
with many transactions, the value of a commodity is revealed by the average price
paid for a commodity or resource of that particular type. Where there is
heterogeneity between different sales, some form of extrapolation or interpolation
may be needed to generate an inferred value ie. one that allows a comparison to be

made between commodities or resources that are not similar.°

Within New Zealand, the current market for plantation forest crops is not always
suited to valuation of crops on a transaction based approach.!' Significant problems
include an illiquid market with a small number of sales. Another factor is that forest
crops are heterogeneous, differing with respect to age, location, growth rates, and
management history. Therefore direct comparison between two forests, even in the
same district, is not always possible. A final constraint is the lack of public and

. . . . 12
freely available information on forest sale transactions.

7 Manley (1998, 1999)
¥ Whiteside et al (1989)
® NZIF (1999), p B12-3
19 NZIF (1999), pA3-2
'NZIF (1999), p A3-2
" NZIF (1999),p A-3
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Because of the difficulties with transaction-based valuation of forest crops, the New
Zealand Institute of Forestry (NZIF) has published a forest valuation standard, which
recommends that an expectation value approach be used." This entails valuing a

forest in terms of its future cash flows managed over a period of time.

As is the case with the evaluation of plantation forestry projects, the cash flows
generated by the crop over time are discounted back to a single NPV at a chosen
discount rate. This NPV is taken to be the value of the forest crop, and again as with
the evaluation of plantation forest feasibility, the expected revenue is generally the
second most critical input variable behind discount rate. When valuing near-mature
crops, the discount rate becomes less significant, and expected revenue becomes the

most important single input variable.
Implications of variation in radiata pine sawlog prices

For the above reasons, importance is placed on estimation of likely prices for logs
that will be produced from the forest which is to be valued. The NZIF valuation
standards include a detailed prescription for the documentation of log price data,
which is required for a valuation report.** Amongst other requirements, are ones for
disclosure of the markets from which the log prices are sourced, and the log grades

for which prices are specified.

If there is variation between regions in long-term prices paid for logs, this implies

that two forests in different regions, but with otherwise similar characteristics, may
have different expectation values. The next section presents a conceptual model of
how regional variations might arise in sawlog prices, and reviews the evidence that

such variations might exist.

13 NZIF (1999), p B12-3
14 NZIF (1999), pp B8-1 to B8-4
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2.2 An Explanatory Model of Variation in Radiata Pine Sawlog Prices
Supply/demand equilibrium models

Most models of sawlog price behaviour reported in the literature are econometric
models that predict or explain movements in sawlog prices in terms of changes in the
supply and demand functions for sawlogs. These models “capture the analytical
relationship between the growth of timber and the demand for wood products at a

national or global level.”'

In these supply/demand equilibrium models it is usually assumed that the demand for
sawlogs is derived from the demand for the forest products which can be produced
by processing sawlogs. 16 Supply and demand elasticities are estimated, to allow
prediction of changes in price equilibria resulting from increased or decreased

consumption of sawlogs.

In partial equilibrium models, changes in demand are due to factors exogenous to the
model. Such exogenous factors typically are related to rates of housing construction,
which in turn are determined by interest rates. However other human-influenced
variables (eg. population growth, waste disposal and paper recycling) can also
influence demand. Supply is usually determined by the quantities of mature timber
available for harvest, but may also be shifted by other factors such as climate change
and forest health. '” Evison'® used a partial equilibrium approach to model lumber
supply and demand in New Zealand, but did not derive demand or supply curves for
sawlogs or forestry stumpage. Partial equilibrium models assume changes in forestry
market equilibria have no effect on wages, interest rates or equilibria in other sectors.

Models that do include these effects are termed general equilibrium models."

' Sohngen and Sedjo (1996)

16 See for example Haynes (1977)

17 Sohngen and Sedjo (1996)

'8 Evison (1988)

19 See for example the Global Trade model (GTM), Cardellechio et al (1989)
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General equilibrium models have not been widely used to model sawlog markets in
- New Zealand. One recent study used a modified general equilibrium model to
investigate the effect of changing patterns of wood availability around the Pacific
Rim on New Zealand’s forest products sector.”® This study did estimate future
sawlog prices, but only on a “one price” basis ie for any time period, the model

estimated a single price for all New Zealand sawlogs.

A simplifying assumption in many equilibrium models is the law of one price, which
states that the price for a commodity has one unique value that applies to all firms in
the market.2! This law assumes that commodity attributes do not vary from location
to location. However, this thesis is concerned with spatial variation in sawlog prices,
where sawlogs that nominally belong to one particular grade appear to fetch different
prices in different locations. Use of equilibrium models in this context would
therefore require estimation of additional equations for each different category of

log.
The Hedonic Price Model

The hedonic pricing model provides a theoretical basis for the relationship between
the price of a good and variation in attributes embodied in the good.”* * It has been
widely used to model prices of commodities and factors of production, such as soil,*

rice,” and forestry stumpage.26 The hedonic model can be specified as: '

P=P(z...... Zn)
Where:
P is the selling price for a good
Ziyenn... Zy ) is the set of n characteristics of the good which determine its price.

2 Malcolm (1997)

2! Hanninen (1998)

2 Munn and Rucker (1994)

2 Rosen (1974)

2 Miranowski and Hammes (1984)
5 Brorsen et al (1984)

% puttock et al (1990)

27 Munn and Rucker (1994)
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The hedonic price is sometimes called the implicit price. In discussing the
application of a hedonic price technique to the evaluation of values placed on soil

attributes, Miranowski and Hammes?® comment that:

“intuitively, the implicit price technique is analogous to the subjective process
followed by a farmland appraiser when attempting to place a market value on a

parcel of land."

In other words, the hedonic price may be a more realistic model of price formation at
the firm level. When negotiating the price of a good, a buyer (“consumer”) and a
seller (“producer”) are not usually aware of market supply and demand curves. More
probably, the consumer will wish to pay a price based on his or her estimate of the
value of the attributes that are embodied in the good (represented by a “value
function”). The producer will wish to obtain a price that covers the cost of all factors
of production, while maximising profit (represented by an “offer” function). In
equilibrium, a buyer and seller are perfectly matched when their respective value and

offer functions meet at the point that represents the market-clearing price.29

The hedonic model is usually specified in terms of short-run equilibrium pﬁce. The
model is concerned with the spatial location of that equilibrium, but does not
explicitly recognise market supply or demand. It therefore does not model temporal
changes in price ie changes in price of a commodity due to movements along or

shifts in the location of the market supply and demand curves. 3031

The hedonic price model was used in this thesis to examine reasons why sawlog
prices might vary. Its ability to simulate price formation in terms of individual sale
transactions make it well suited to a study of how relatively small (on a global scale)
differences in physical location and log attributes are likely to influence price. While

modelling sawlog supply and demand in different regions of New Zealand may help

28 Miranowski and Hammes (1984), p745
» Rosen (1974)

0 Miranowski and Hammes (1984)

3! Rosen (1974),
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to explain differences in sawlog prices, the hedonic model appears more relevant to

the objectives of this thesis.
Variations in Sawlog Attributes

In the hedonic price model the explanatory variables are a set of attributes which
describe the commodity, and which determine its price. For sawlogs, these attributes
could include physical log characteristics, especially size and quality. In New
Zealand, forest managers and consultants have attributed regional differences in
price to differences in log quality, even within the limits of the specification for a
particular grade. For example, some log exporters believe that the average quality of
K grade export logs from Mt Maunganui is higher than for the port of Gisborne,

and this is reflected in prices paid for K grade logs from these two ports.

Apart from differences in physical log characteristics, other possible reasons for
variation in log prices between regions are differences in the contractual or market
attributes of sawlog sales. For example, price differences could reflect the greater

or lesser degree of market knowledge belonging to different firms.

In summary, the hedonic price model predicts that there will be variation or
heterogeneity in product prices in terms of variations in attributes of the product.
The following sections review information about radiata sawlog prices that is in the
public domain, and ask whether this information supports the view that there is

variation in sawlog prices.

32 M. Marren, pers. comm.
3 Munn and Rucker (1994)
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2.3 Review of Information on Radiata Pine Sawlog Prices
Log Price Point and Point of Sale

Log prices may be quoted at various “price points” along the supply chain. The
price point differs from "point of sale", in that no change of ownership may actually
take place at the price point. It is simply “a convenient point to which costs and

prices may be adjusted to bring all transactions in an area on to a common basis.”>*

A commonly used price point for sawlogs in New Zealand is "mill door," sometimes
specified as "at mill door." This is the price paid by a sawmiller for logs delivered to
the sawmill. It has the advantage of the reflecting the value of the log in a wider
market, rather than a log value that is specific to a particular forest, with its unique
combination of distance from sawmills and harvesting terrain. It is also the log price
| that is equivalent to the theoretical "log residual value", WhiCh is the log value in

terms of the wood products into which it is processed, minus the cost of processing.

To allow comparison between log prices, all price data discussed in this thesis are “at

mill door” (or the equivalent for export logs, “at wharf”), unless otherwise stated.
Published information on radiata pine sawlog prices

Price data for individual sawlog sales in New Zealand are not usually published.
Forest-owning firms typically regard their log price data as confidential and do not
publish details of individual sale transactions. Therefore published information on
log prices is usually obtained from one of four sources:

¢ In-house databases owned by forestry consultants or forestry companies.

e Log and lumber price surveys published by government departments.

e Published studies of sawlog prices.

e Log prices published by Agri-Fax.

These data sources report “market average” prices, calculated from price information

provided by forest owners, sawmills and log buyers.

Lincoln University 11



Prior to 1980, most sawlogs were sold on a “run of bush” basis with saw-millers
taking a random selection of lengths and log qualities, and paying a single price. In
the late 70’s and early 80’s, there was a trend for some sellers to sell logs on a graded
basis, and this was formalised by the introduction of a standard log grade
classification by the Forest Research Institute in 1985.% Table 2.1 shows the

standard FRI classification for domestic logs.

Table 2.1 “FRI” Grades for Domestic Logs

Grade Pruned/Unpruned Minimum Maximum branch Sweepti
SED# (mm) size (mm) class

P1 Pruned only 400 0 1

P2 Pruned only 300 0 1

S1 Either 400 60 1

S2 Either 300 60 1

S3 Either 200 60 1

L1 Either 400 140 1

L2 Either 300 140 1

L3 Either 200 140 1

Pulp Either 100 No limit lor2

Maximum permissible sweep

Length (m) <3.7 3.7-4.8 4.9-7.6 >7.6

Class 1 SED/8 SED/4 SED/3 SED/2

Class 2 SED 2*SED 3*SED 4*SED

1SED = log small end diameter
TtSweep is the maximum deviation from straightness along the length of the log

Source: Maclaren (2000)

Although initially resisted by some saw-millers the selling of logs by grades and by
fixed log lengths has become standard practice throughout the New Zealand

industry.

All published data on log prices now quote prices on the basis of log grade. For
example, Nash®® reviewed 28 forestry investment prospectuses and found five
different log grade formats were used, but recommended a grading system which

recognised pruned logs, export sawlogs,‘ small domestic sawlogs, and pulp.

3 NZIF (1999), p E2-4
* Manley and Whiteside (1987)
6 Nash (1993)
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The differentiation of sawlogs by grade should acéount for some of the variation in
price as the sawlog market is segmented into a number of smaller markets where logs
will be similar in physical attributes. This is borne out by published sawlog prices,
which do correspond to log quality as defined by physical attributes. In 1999, prices
varied between $175 per cubic metre for the P (pruned) grade, down to $45-60 per
cubic metre for S3/L.3 sawlogs.”” At the same time, variation in attributes not
included in grade specifications may cause variations in price within a single sawlog
grade. The following sections examine the various types of published price data for
evidence of such “within-grade” price variation, and sawlog attributes that may

explain this variation.
In-house log data

Forestry consulting and forest-owning firms have collated their own log price

| databases, using information from their own log sales, or from contacts with the
forest industry. Malnley3 ® reports that long-term average prices, trend prices and
current market prices, are all used by forestry consultants. For example, Wrightson
Forestry Services, in a recent client newsletter, quote a range of current prices for
domestic and export logs, and also a "Wrightson log price index”, showing

movements in both domestic and export log prices.39

However, forestry consultants generally do not disclose their data sources, nor do
they publish their methodology for collating individual sale prices into market
average prices. Similarly, the price data are usually reported in confidential reports
for clients, and are not published. However, there is one case where in-house price
data must be disclosed, and that is in the prospectuses issued for forestry partnership
investments. These are required to show an estimate of harvest revenue (calculated
from log prices, less harvesting and transport costs), so that investors can judge the
likely return from their investment. Estimates of log prices are usually contained in a

forestry auditor’s report, which must accompany the prospectus.*’

%7 Agri-Fax (1999)

% Manley (1998, 1999)

3 Wrightson Forestry Services (2000)
“ Nash (1993)
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A review of forestry audit reports issued by three different firms between 1995 and
1998, *! showed that forestry auditors recognise sawlog price variation by grade.
Quoted price levels for any given grade also vary with the date of the prospectus,
particularly as the optimism resulting from the 1993 price spike wore off.*?
Recognition of price differences between grades was also reported by Nash, in a

review of 28 forestry investment prospectuses issued between 1988 and 1992,

However, none of the prospectuses reviewed mention any likelihood of variation in
log prices between regions, and use similar log prices for investments in the North
Island and in the South Island. This implies that investors may be misled when
comparing economic returns from forestry investment options in different regions if

prospectuses ignore differences in regional prices for a sawlog grade.
Price data published by government agencies

The longest running and most widely known price survey is that conducted by the
Ministry of Agriculture and Forestry (MAF), formerly the Ministry of Forestry
(MoF). This survey is based on log prices achieved by a small number of major
forestry corporates. As well as quarterly prices for a range of log grades, the survey

quotes an average price for each grade over the last 12 quarters.*

The MAF price survey covers a set of typical radiata pine log grades, for both export
and domestic markets. The domestic log grades and their specifications are
aggregations of the standard FRI grades in Table 2.1. Domestic log prices are per

cubic metre “at mill”; export prices are per JAS cubic metre® free on board (fob).

The MAF survey reports the minimum and maximum price paid for each grade. This
implies that there is variation in achieved log prices between the firms included in

the survey. When analysing price data, the MAF use the median between these

“pF. Olsen & Co., S. Strand and Associates, and FORME Consultants .
2 See also Manley, (1999)

3 Nash (1993)

“ MOoF (1996)

5 See Ellis (1995) for the definition of the JAS cubic metre.
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minima and maxima.*t Ideally, a weighted average mean should be calculated,
based on the volume production of the firms participating in the price survey.
However, the lack of freely available volume information prevents this.

The MAF survey reports a single price range for each log grade with no attempt to

report regional differences in sawlog prices.

MATF also note that the participating firms do not sell logs using the standard FRIT
specification.”” MAF rely on the participating firms to adjust actual prices to reflect
the difference between their log specifications and the standard specification used for
the published log prices. The use of different log specifications by different
companies means that there is product heterogeneity even within one sawlog grade,

and this may account for some of the inter-firm variation in log prices.

In addition to MAF, another government department, Statistics New Zealand,

| publishes price indices for export and domestic logs and for framing lumber.*® These
are based on quarterly price levels for these commodities in New Zealand. However,
they are generalised indices and do not relate to specific sawlog grades. Nor are they

itemised by individual regions.
Published Studies of Log Prices

There have been few published studies of log prices in New Zealand. Forecasts of
demand and prices for radiata pine sawlogs were made by FRI as part of the
Conversion Planning Project carried out in the mid- 1980’s.* These forecasts were

fairly broad and did not include forecasts for individual domestic log grades.

At the same time, BERL>® was commissioned by the Treasury to assess past and
current log price levels in New Zealand and to forecast future price levels to the year

2030. This report was strongly criticised for using incorrect methods and for making

46 MoF (1996)

“T MoF (1996)

48 Statistics New Zealand (2001)

4 See Horgan (1988) and Kininmonth (1987a)
%0 BERL (1988)
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optimistic projections of future log prices.”’ In any event, the BERL report presented
all prices in stumpage form ie the price point was for standing trees in the forest.

The BERL prices are therefore difficult to relate to market prices at mill (for
domestic logs) or at wharf or fob (for export logs), without knowing the harvest and

log transport costs for the forests covered by the study.

The only subsequent published analysis of log prices in New Zealand was conducted
by the Ministry of Forestry in 1996.>* This contains a useful explanation of the MAF
log price database and analysis of trends in domestic and export log prices.

However, it is quite brief and apart from trendline analysis, does not include any
formal modelling or statistical analysis of radiata pine log prices. Because it is based
on the MAF database, which assumes one price range applying nationally for each

log grade, there is no analysis of regional differences in prices.
Price data published by Agri-Fax

Agri-Fax is a North Canterbury-based firm that publishes market survey data on a
range of primary commodities including sawlogs. Since 1995 Agri-Fax has
published a New Zealand wide monthly price survey for radiata pine logs. The
survey data are based on the same log grades used by MAF. Data are obtained from
log buyers and forestry consultants, with prices quoted in dollars per cubic metre
(delivered to mill or wharf). Price data are categorised by four regions for domestic
prices (northern and southern North Island, and northern and southern South Island).

Export prices are categorised by North Island and South Island.”

The Agri-Fax log price database shows consistently large differences between
regions, for prices paid for sawlogs that have the same nominal grade. For example,
northern North Island prices for pruned P1 logs have consistently been $20 to $60
per cubic metre higher than South Island prices for the same grade, as shown by

Figure 2.1.

3! See Bilek (1989), Coffey (1989)
52 MoF (1996)
>3 published monthly in the NZ Forest Industries Review.
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Figure 2.1-Regional P1 Sawlog Prices
(Source: Agri-Fax)~
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- 2.4 Summary

The hedonic theory of prices suggests that variations in sawlog attributes will cause
radiata pine sawlog prices in New Zealand to exhibit variation, even in the short
term. This hypothesis is supported by the published information reviewed in the

previous section.

Both published and unpublished data show price differentiation by grades, with
prices varying between $45 per cubic metre for small domestic sawlogs, to over $175
per cubic metre for pruned logs. This price differentiation suggests that the sawlog

market is segmented, with different supply and demand functions for each grade.

There is also evidence of price variation between firms and between regions, within
| a single grade. The MAF price data are quoted as a range of prices for each grade,
suggesting that even within one particular log grade, individual firms are achieving
different prices to other firms. The hypothesis that inter-regional sawlog price
differences also exist is supported by the Agri-Fax price data, and by personal

observations from forestry consultants.

Forest valuation and project evaluation reports in the public domain show that
forestry consultants and forest owners recognise price differentiation by grade.
However, variation in prices between firms, or between different regions, seems to
be ignored. The implications for forest valuations and projected returns in forestry

investment prospectuses are discussed in Chapter 4.
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3. CAUSES OF VARIATION IN RADIATA PINE LOG PRICES

As previously discussed, the hedonic price of a good is a function of its physical or
quality attributes.™ However, the hedonic price model has also been used to
investigate the effects of contractual or market factors on prices of forestry
stumpage, eg location, ownership, sale characteristics,” and market knowledge

provided by forestry consultants.’ 6

This chapter extends the hedonic price model introduced in Section 2.2, by
reviewing the literature on physical and non-physical sawlog attributes. These
attributes are potentially the explanatory variables in a hedonic model of sawlog

prices.
3.1 Contractual and Market Attributes of Log Sales
Effect of State Monopoly

In many countries, both plantation and natural forests may be substantially State-
owned. Depending on the market, sales of sawlogs or stumpage may not be

competitive, but between a single large seller (the State) and many buyers.

Often the State may have objectives other than maximising profit from the forest
resource.”’ Other objectives could include maintenance of a steady supply of logs to
a forest industry, employment creation or maintenance of non-timber forest values.
For example, Munn and Rucker %8 suggest that the harvesting constraints placed on
purchasers of US Forest Service stumpage in North Carolina, may explain the lower

prices paid for this stumpage compared to prices paid for private timber.

54 Lucas (1975)

55 Munn and Rucker (1995)
56 Munn and Rucker (1994)
57 MoF (1993)

8 Munn and Rucker (1995)
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Where the seller of logs does not aim to maximise profit, the price paid for logs may
not fully reflect the price they would reach in a perfectly competitive market. This
has obvious implications for forest valuations, where harvest revenues are an

important variable.

Prior to 1987, the market for sawlogs (both domestic and export) in New Zealand
was substantially State-controlled. However, with deregulation of lumber markets in
1984, and disposal of State-owned forests to the private sector between 1987 and

1996, State intervention in the log market in New Zealand is now effectively nil.*

Vertical Integration versus Open Market Sales

A common sale structure in the forest industry is where forests are owned by large

| vertically integrated companies, with logs supplied from the forest operation to a
processing plant by an internal transfer, rather than a sale on the open market. In
New Zealand, the structure of the log market in the Central North Island wood
supply region reflects this vertically integrated approach. The forest resources of the
Tokoroa and Kaingaroa districts are processed in large facilities (eg Kinleith, Waipa
and Kawerau) located close to the forest resources. The same companies own both
the processing facilities and the forest resources.*® Major vertically integrated

sawmilling enterprises are also found to a lesser extent in other wood supply regions.

Under some market conditions, the growing and processing of a large forest resource
is most efficiently carried out by a vertically integrated enterprise.” However, the
restriction of the log sale to a transaction between a single buyer and single seller,
both usually operating within a single firm, means that competition for sawlogs is
limited. Historically, few vertically integrated firms regarded their forests as a profit
centre, instead using them as an adjunct to the processing plants they supply. In

1990, Heard® identified the Weyerhaeuser Corporation as one of the few integrated

% Cox et al (1993)

8 MoF (1997¢)

6! Lehtikoski (1987), Globerman and Schwindt (1986)
52 Heard (1990)
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forest-owning companies at that time that regarded their forests as a profit-making
venture. Heard also noted that his-own company (Tasman Forestry Ltd), while
selling many of its logs to processing plants which were owned by the same parent
company, aimed to set the transfer price for these logs wherever possible on a basis
of the open market price. In 1996 Tasman Forestry’s successor, Fletcher Challenge
Forests (FCF), entered into a forest-owning partnership with CITIC, a Chinese state
owned forest company. FCF are currently in dispute with CITIC because much of
the partnership’s wood production is sold to Fletcher Challenge-owned mills. CITIC

believe that this arrangement leads to a conflict of interest.5’

The alternative to internal transfers of log ownership, is sale on the open market.

Sales may be either negotiated between two parties, or open market sales where the

seller takes the best price offer from many bidders. Economic theory suggests that
buyer rivalry should result in increased prices for logs or forestry stumpage. For

| example, Hardie and Larson® showed that single-bid prices in Maryland USA,

differed significantly from those for multiple-bid sales.

Rayonier New Zealand Ltd is the third largest plantation forest owner in New
Zealand. Increasingly, it is using an open market tender process to optimise returns
to harvesting. This is achieved by calling for sealed tenders for relatively small
parcels of wood (10,000 cubic metres per parcel). It also intended that the
company’s logging and wood processing divisions would have to compete for wood

parcels on an even basis with other potential wood buyers outside the company. 6

Cited advantages to this approach are responsiveness to changing market conditions,
and the capture of the widest possible range of market information. The rationale is
that the firms bidding for the wood parcels have the best understanding of the market
for their products, and that competitive bidding between such firms will reveal the

highest possible price for each log grade under current market conditions.

& Jayne (2000)
% Hardie and Larson (1994)
85 Wiltshire (1996)
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In future, the New Zealand forest industry faces increasing exposure to the export
market, and to the influence of rapid technological change on the demand for logs
and processed wood products. If this results in greater uncertainty, and reduces the
value of “durable, transaction-specific investments”, then this may favour “market”
rather than “hierarchical” forms of sale organisation.®® In addition, a large
proportion of the "new crop" will come from non-traditional forestry areas, where
ownership of forest resources and processing capacity may be more fragmented. For
these reasons, it is possible that an increasing proportion of New Zealand's log

production will be bought and sold on an open market, rather than through internal

allocation within a large vertically-integrated forestry company.

At present however, much of New Zealand’s sawlog production is produced by
vertically-integrated companies. Although these companies buy and sell logs from
and to other firms, it is likely that most of their transactions do not take place on the

open market. ~
Concentration of Ownership of Forests and Sawmills

For statistical purposes, New Zealand is divided into ten wood supply regions.

These regions are shown in Figure 3.1 (next page). Each of these regions is centred
on major processing plants and wood resources.”’ While sawlogs are transported
from one wood supply region to another, such inter-regional wood flows are believed
to be a small fraction of the total-albeit an unquantified one. No official statistics are

available on the size of these flows.

6 See Williamson (1979), quoted in Globerman and Schwindt (1986)
57 MoF (1997a)
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Figure 3.1 Wood Supply Regions in New Zealand
(Source: MoF (1997a))

Removed due to copyright
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The small volume of inter-regional wood flows is because sawmilling is a "weight

- losing" process ie one half of the green weight of a log is lost during conversion to
sawn lumber, and 30 to 40 % of the weight of green sawn lumber is lost during the
drying process. Therefore, log transport costs are high relative to the value of a log,
but are relatively low for sawn timber. For this reason, mills are typically

»68

“specialised to defined timbersheds,”” with a desirable cartage distance from forest

to mill defined by transportation cost.

As aresult, firms buying and selling sawlogs within a wood supply region are not
greatly exposed to competition from domestic forest owners or wood processors
outside the wood supply region. The effects of overseas log exports on competition

for logs within the domestic market are noted later in this chapter.

Economic theory suggests that in a market, dominance of a market by one or a few

| sellers and buyers impairs free competition for a good.69 In New Zealand, the
organisation charged with regulating anti-competitive behaviour in markets, is the
Commerce Commission. The Commerce Commission's published guidelines’® state
that the Commission does not use strict quantitative measures of market dominance,
such as the Herfindahl-Huschman ratio cited by some authors.”" Instead, while the
Commission does not favour any merger between firms where the merged entity will
have more than 40 % of the relevant market, the Commission may allow mergers
where the merged entity has up to 60 % share of the relevant market. Such mergers
will be allowed where that merged entity is subject to cdmpetition from another firm
with more than 15 % share of the relevant market. The Commission will also take
account of "near-entrants" to a market. These are firms that have no significant
barriers to entering the relevant market, and would do so if the merged entity

attempted to raise prices and make profits above a normal competitive level.

¢ Globerman and Schwindt (1989)
6 Klemperer (1996)

" Commerce Commission (1999)
" Greer (1989)
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There are two main reasons militating against "near entrants" to regional domestic

-sawlog markets for radiata pine in New Zealand.

The first reason is the high unit cost of transport for logs, which means that cartage
of logs over long distances between wood supply regions is expensive. Therefore,
faced with anti-competitive behaviour from dominant forest owners or sawmills,
there is limited scope for importing or exporting sawlogs from or to adjoining wood
supply regions. As mentioned earlier, such inter-region trade in sawlogs does
occur, * possibly because either no sawlogs of the desired quality are available
within a region, or else a region may be experiencing high demand for sawlogs, and

therefore sawlog prices have risen sufficiently to overcome the extra cartage cost.

The second reason militating against “near entrants” is that within a wood supply
region, there is unlikely to be a large pool of mature stands which are being held

| back from clearfelling until the market strengthens and a higher sawlog price can be
obtained. This is because logs from radiata pine stands that are younger than 25
years old, are not generally accepted by domestic sawmillers. Radiata pine stands
are now typically clear felled between ages 27 and 29.” Therefore most eligible

radiata pine stands are already clearfelled as soon as they reach a suitable age.

This may change in the future, as the bulk of new planting over the last 10 years has
been done by small private investors and forestry partnerships. In future, these
private forests may form a pool of uncommitted logs which will behave as "near

entrants" should large forest owners attempt to drive up sawlog prices by restricting

supply.

Based on its published, criteria, it appears that the Commerce Commission would
decline any merger or buy-out between the largest firms in many of the wood supply
regions. This expectation has been borne out by experience. Forest owners were a
large fraction of the applicants whose applications for mergers or buy-outs were

declined between 1985 and 1989.”* This probably reflects two factors. One is the

728, Rae, M. Turbitt (pers comm)
3 MAF (2000b).
7 Greer (1989)
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unprecedented degree of reorganisation occurring in the New Zealand forest industry
- over the last two decades, triggered-by deregulation-and the sale of the State forest
resource to the private sector. The other factor is the high degree of concentration of
forest ownership within wood supply regions in New Zealand. Therefore any
proposal to concentrate ownership of large forest resources is likely to fall foul of the

Commerce Commission’s guidelines.

Table 3.1 shows some market attributes for four wood supply regions, which could

affect the competitiveness of regional sawlog markets.

Table 3.1 Factors Influencing Competitiveness in Regional Sawlog Markets

Region CNI** Nelson Canterbury | Otago
Domestic Sawlog Volume 3,002 584 291 491
(,000 m3/annum)*

Forest Ownership Concentration 88 69 50 74
(“ForConc”)(%)

Sawmill Ownership Concentration | 82 75 45 67
(“SawConc”)(%)

Domestic Processing 47 54 87 56
(“DomPro”)(%)

Vertical Integration 76 70 0 43
(“Vertical”)(%)

* Average of 1997, 1998 and 1999 values.
**Central North Island

Data sources for Table 3.1 are listed in Appendix 1.

Forest Ownership Concentration (“ForConc”) is the percentage of total annual
regional log production (all grades), coming from major forest owners. Major forest
owners are defined as firms with total annual roundwood production exceeding 15%
of the regional total. The value of 15% was chosen because the Commerce
Commission will allow a firm to create or strengthen a dominant position in a market

(up to a maximum of 60% of the relevant market) where another firm has at least a
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15% share in that market.” 15% market share is therefore assumed to be the

- minimum for a firm to potentially exert some-influence on the sawlog market.

Sawmill Ownership Concentration (“SawConc”) is the percentage of total annual
regional domestic sawlog production processed by the three largest sawmill

companies in a region.

Domestic processing (“Dompro”) is the total annual regional sawlog production
processed within the region, divided by the total annual sawlog production from the

region, for both export and for local processing.

Vertical Integration (“Vertical”) is calculated as the percentage of total annual
regional sawlog production from vertically-integrated companies. Vertically
integrated companies were identified as those that processed a majority of their

domestic sawlog volume in their own sawmills.

In most wood supply regions, there are at most three major forest owners whose
individual log production exceeds 15 % of the total for the wood supply region. In
the Central North Island, Nelson, Canterbury and Otago/Southland wood supply
regions, the combined annual log production for these major forest owners varies
between 50 % of the regional total (Canterbury), to 88 % of the regional total
(Central North Island).

Similarly, the sawlog volume processed by the three largest sawmilling firms in each
of the four wood supply regions varies from 45 % of the regional total (Canterbury),
to 82 % of the regional total (Central North Island). In the Central North Island,
Nelson, and Otago/Southland, firms that are major forest owners may also be one of

the three main sawmilling firms ie they are vertically integrated.

However, other factors besides concentration of forest and sawmill ownership can
influence market competitiveness. Table 3.1 shows that in the Central North Island,

Nelson/Marlborough, and Otago/Southland, between 43 and 76 % of domestic

3 See also Commerce Commision (1999)
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sawlog volume is consumed by vertically integrated firms ie firms that do not have to
compete for their sawlog sales or purchases. This means that the concentration of
log suppliers in regional markets is balanced by an equivalent concentration of
sawmill ownership, usually involving the same firms in both cases. Therefore, in
three important wood supply regions, it is not clear that concentration in forest and

sawmilling ownership has any influence on open market prices for domestic sawlogs.

In the Canterbury region, which is quite different from the other three regions both in
size and structure, there is the most likelihood of market dominance by forest
owners. In Canterbury there is virtually no vertical integration,’® therefore sawmills
have to purchase most of their sawldgs in an open market. Furthermore, only one
firm in Canterbury controls more than 15% of the market (Carter Holt Harvey, with
50% of total regional roundwood production), compared to only 45 % of sawmilling
production controlled by three medium-sized firms. Yet even in Canterbury, it is not
clear that this forest owner has a dominant position in the sawlog market. Some
forest owners in Canterbury believe that although there are no large dominant
sawmilling firms in the region, there is an oligopsony of medium-sized sawmills,

which quite effectively counters the dominance of the one large log supplier.

Canterbury also has a relatively small export sawlog market. When export log prices
are low, the market dwindles to a small share of regional sawlog production. By
contrast, in the other three regions in Table 3.1, domestic sawlogs are only half of
total sawlog volume, with the other half being sold on export markets. Therefore,
any dominance of firms on the domestic sawlog market is countered by the presence
of a large export sawlog market which has low barriers to entry compared to large-

scale sawmilling.
Competition between sawlog exports and domestic sawmillers

Exports of sawlogs from New Zealand have risen dramatically since 1986. In the

year ended 31 March 1998, log exports totalled 5.3 million cubic metres, compared

76 Some Canterbury sawmills do own forests, but these are mostly immature and do not form a
significant part of the total log supply.
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to total domestic consumption of sawlogs and peeler logs, of 6.3 million cubic

IIIC';I‘G.‘,S.77

Most sawlog exports are to Japan and Korea, with 86 % by value of log exports
going to those two countries in the year ended 31 March 1998. As such, exports of
sawlogs are highly dependent on economic activity in Japan and Korea. The effect
of the 1997/98 Asian crisis on export sawlog prices is shown in Figure 3.2 (next
page), by their drastic reduction between December 1997 and April 1999. In

contrast, domestic sawlog prices suffered only a slight decline over this period.

Export markets exist mainly for large-branched radiata pine sawlogs, and the export
market for pruned logs is small.”® Forest owners vary their cutting rates and log
product mix depending on the buoyancy of the export sawlog market. When export
demand is high, domestic sawmillers have to compete with export log buyers. Such
| price competition between log exporters and domestic sawmillers should lead to a
positive correlation between export and domestic sawlog price trends. Such
correlation is not easy to prove, because of differences in log specifications.
However, a study by the Ministry of Forestry revealed a Strong correlation between
domestic and export prices for pruned logs over the period 1992-96.” Sawmillers
would certainly claim that the export log boom in 1993 raised the domestic sawlog

prices and diminished the availability of domestic sawlogs.*

" These and other statistics in this section are for the year ended 31 March 1998 ( NZFOA 1999)
78 MoF (1996)

™ MoF (1996)

%0 McLean (1993)
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Figure 3.2 Sawlog Prices 1997-1999
" (Source: Statistics NZ, (2001))
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Correlation of variables measuring market dominance

In summary, the measures of market competitiveness shown in Table 3.1 reveal clear
differences between regions. However, while different regions have markedly
different values for concentration in ownership, vertical integration or the degree of
competition from overseas sawlog exporters, these factors tend to be countervailing,
so that no one region can be identified as-having a less competitive market structure
than any other. This correlation of such countervailing variables as concentration in

forest ownership versus concentration in sawmill ownership, is shown in Table 3.2:

Table 3.2 Pearson Correlation Coefficients, Regional Market Attributes

Region Size “ForConc” “SawConc” “DomPro”
Forest Concentration ~ 0.922

Sawmill Concentration 0.685 0.821
Domestic Processing  -0.602 -0.807 -0.980
Vertical Integration 0.642 0.787 0.998 -0.981

The literature reviewed in this section suggests that market concentration, sale
structure and the presence of “near entrants” to the market (eg log exporters) are the
most likely factors affecting market competitiveness. Because these attributes are
strongly correlated in the four regions in Table 3.2, it is not possible to identify any

single attribute as an explanatory variable for regional variations in sawlog prices.

Market Knowledge

A further departure from the conditions for perfect competition in log markets is the
lack of complete information about supply and demand for logs. Therefore, log
buyers and sellers may make sub-optimal decisions because they lack information
about the logs being sold, or about current markets for processed wood products. As
a corollary, buyers and sellers should be able to make more efficient decisions about
stumpage and log sales if they obtain additional information about the resource. For

example, Munn and Rucker®! were able to show that employment of forestry

81 Munn and Rucker (1994)
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consultants to manage stumpage sales resulted in increased prices paid for forestry

- stumpage in North Carolina.

The influence of market knowledge on sawlog prices is difficult to measure.*” Firms
rely on superior market knowledge to gain a competitive advantage. Therefore they
are not likely to disclose what they know. One assumption could be that market
knowledge is related to the size of the firm (ie larger firms have better market
knowledge because large firms can spend more on marketing research). However,
this is not always true. For example, a medium-sized sawmilling firm based in
Southland has lead the way in developing overseas markets based on environmental
certification of their products. Larger firms were slower to capitalise on such

opportunities, at least in New Zealand.®

Most of the sawlog production in New Zealand is traded by a few large forest-

| owning and sawmilling companies.** In general, these larger companies should all
be in a similar position to obtain market knowledge. As market knowledge is hard to
measure, one solution is to assume that sawlog prices achieved by these larger
companies are not affected by differences in market knowledge. Munn and Rucker
comment that their review of hedonic stumpage price studies showed that all the

studies assumed firms had perfect market knowledge.*

A final deficiency in the market knowledge of firms relates to the physical
characteristics of the sawlogs being traded. Because logs are biological materials,
they are heterogeneous in nature. This heterogeneity of quality occurs both within a
single log and between logs. Characterising log quality takes time and money, and
usually involves some form of compromise between accuracy, completeness, and

cost. The following section looks at variation in the physical characteristics of

% The study by Munn and Rucker (1994) is the only study that I am aware of, where the effect of
market knowledge on forestry stumpage was estimated.

8 Jayne (1998)

3 See Table 3.1

8 Munn and Rucker (1994)
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radiata pine sawlogs and the extent to which buyers and sellers know about the

. physical characteristics of the sawlogs they are trading.
3.2 Heterogeneity in Sawlog Quality

Log size, shape, branching and wood properties are the main characteristics that
define the quality of an industrial log. These characteristics influence the cost of
processing the log, the quality of the processed wood that comes from the log, and

therefore the market value for the log.

Wood is a biological resource and exhibits natural variation in its properties, even
within a stand of a single species growing on a uniform site. Superimposed on this
natural variability is variation in wood properties caused by management of the crop.
For example, forest managers in New Zealand commonly prune the branches on the

| bottom 6 metres of crop trees in order to produce wood that is free of knots
(“clearwood”). Radiata pine sawn timber therefore falls into two broad categories,

“clear” and “knotty”, depending on the management of the forest crop.

In former times, sawn timber was expected to exhibit variation in properties, and the
building and furniture industries employed craftsmen and artisans who were skilled
in working with the refractory nature of wood. This is becoming less the case.®®
Faced with unrelenting competition from wood substitutes, wood processors are
under strong pressure to efficiently manufacture a uniform product with predictable

properties.

Typically, a log buyer will ensure that logs are of a suitable quality for the intended
processing and end product by stipulating a minimum specification for certain log
characteristics. In some cases, average or maximum values for the log characteristics
may also be specified. The nature of the specifications will vary from market to
market. For example, spruce/pine/fir lumber in North America is traded as a single
commodity, but may be cut from four or five different coniferous species, albeit with

similar wood density, colour and drying characteristics. In contrast, softwood

8 Kauman (1987)
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sawlogs from the Pacific coast of British Columbia, are differentiated by individual

species eg Douglas-fir, Western hemlock, Western red cedar.”’

Log buyers recognise the influence of log characteristics on processing cost and end
product quality. Where logs have characteristics that allow for cheaper processing,
or the production of scarcer and therefore more valuable end products, they will
fetch a higher price. In British Columbia for example, sawlog prices increase with
increasing log diameter in up to a limit of about 45cm, after which prices level off.
This relationship arises from higher processing costs and lower recoveries of sawn

lumber from sawlogs of less than 45 cm.*®

Variation in New Zealand radiata pine sawlogs

New Zealand forestry is in a phase where there is considerable expansion in the
" volumes available for harvesting. The logs cut from this “new crop” differ

significantly from the “old crop” radiata that formed the majority of the log resource

in the past.89 The logs from the new crop resource have the following features:

e There is a wider range of log qualities, with an increasing proportion of pruned
logs that will allow the cutting of clear timber suitable for high value end uses.

e The logs tend to be harvested from stands of a younger age, and age-dependent
wood qualities such as density, will differ from those of the “old crop”.

e The “new crop” stands have received a wide variety of thinning and pruning
treatments. Therefore, not only are the logs more variable in quality, but there is

considerable variation in the size of the logs.

In New Zealand to date, the older, established forests of the Central North Island
have dominated log production. The “new crop” includes significant volumes from
non-traditional areas such as Otago/Southland, Northland, and the East Coast of the
North Island. The external log and internal wood characteristics of radiata pine vary
between regions, and therefore this will contribute to the variation that has been

created by the variety of tending regimes used on the new crop.

7 H A Simons Strategic Services Division (1992)
% H A Simons Strategic Services Division (1992)
% Manley and Whiteside (1987)
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For this reason, radiata pine sawlog quality has been thoroughly researched in New
Zealand, and the links between log quality, log processing, end use and log value
have been expressed in mathematical functions, often within computer models.*
The rest of this section briefly reviews what is known about the relationship between

sawlog quality and sawlog value, for New Zealand radiata pine.
Log size

Log size is typically expressed in terms of log length and log diameter. Logs
normally taper from a large end to a small end. Therefore, log diameters are
typically specified as large eﬁd diameters (LED), mid-point diameters, or small end
diameters (SED). The log volume available for sawmilling or peeling (referred to as
common volume)®® is determined by the SED. For this reason, log diameter is

normally specified in terms of minimum and maximum SED’s.

For sawlogs, log diameter is an important determinant of sawn lumber recovery,
sawmilling cost, and sawn timber value.” Although radiata pine sawlogs may be
accepted to a minimum of 20cm SED, a price/size step exists, with higher prices paid

for larger sawlogs.”?
Branch size

For unpruned radiata pine sawlogs, branch size is the other main determinant of log
value.”* Large branches mean large knot sizes, which are considered unsightly and
also reduce the strength of lumber in structural use. For radiata pine in New
Zealand, sawlogs with branch sizes of 8 cm or larger are usually unsuitable for

structural end use. There is an interaction with log size however, and some structural

% Much of this research is reported in Elliot (1979), Sutton (1984), Kinimonth (1987b), Klitscher et al
(1997), Ridoutt (1997) and Cown (1999).

°! Park (1995)

%2 Whiteside (1982), Cox and Johnston (1987)

% See for example, Agri-Fax (1999)

% Whiteside (1982)
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sawlog specifications allow branch sizes of up to 10 cm, provided the log SED

exceeds 30to 35 cm.
Wood density

There is a strong correlation between average stemwood density in radiata pine, and
mean annual temperature of the growing site. In other words, warmer regions have
trees with a higher stemwood density. This is significant because wood density is
correlated with wood strength. *> This relationship becomes important where sawn
lumber is machine stress graded for export markets. It is possible for radiata pine
lumber which meets visual grading criteria for structural use to be downgraded under

machine stress grading rules because it has low wood density and low strength.

Because of this relationship, very little structural lumber is now cut from radiata pine
in low wood-density regions such as Otago/Southland. Most structural lumber cut in

this region is now cut from Douglas-fir.”®

Notwithstanding the regional relationship between wood density and temperature,
there is considerable variation in wood density within any radiata pine population.
Therefore, as much variation can be found between individual trees in a radiata pine
stand as exists between different growing regions in New Zealand.”” For this reason,

some forestry companies are adopting in-field testing of wood density in logs.”®
Internode length

Like most species in genus Pinus, branches in radiata pine occur in distinct whorls
along the tree stem. The length of stem of between whorls (the "internode") is free
of branching, and therefore the sawn timber from this internode is free of knots.
Where radiata pine logs have a high proportion (> 60 %) of internodal lengths longer

than 60 cm, they are considered suitable for processing into short clear lengths for

% Cown and McConchie (1983)
% P de 1a Mere, (pers. comm.)
7 Cown (1999)

%8 D. Cown, (pers.comm)
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use in joinery or finger jointing.” Because the knots are removed from this timber,
branch size is not critical for logs being cut for internodal clear lengths.

As with wood density, internodal length is controlled by stand genetics. However,
there is also some correlation between latitude and mean annual temperature, and
internodal length. In particular, radiata pine crops growing in the south of the South

Island, tend to have longer internodes.'®
Pruned log index (PLI) and resin pocket factor (RPF)

In New Zealand, approximately 65 % (by area) of radiata pine plantations are
pruned, usually from ground level up to a height of between 4.5 to 6 m. This pruning
normally takes place when the stand is aged between 3 to 12 years.'®! Because the
pruning occurs when the stand is young, subsequent wood growth in the pruned log
is free of knots ("clearwood"). Long clearwood lengths are a relatively scarce

| commodity on world softwood markets, and they attract a price premium. For this
reason, a well-pruned radiata pine log fetches a price premium over an unpruned

radiata pine sawlog of the same dimension.

The actual value of a pruned log depends on the percentage of clear sawn timber that
can be cut from the log. This percentage can be predicted by two log variables,
pruned log index and the log resin pocket factor. The pruned log index is a measure
of the depth of clearwood lying outside the defect core, and what proportion of that

clearwood is available for conversion into sawn timber. '%?

Resin pockets cause degrade in clear radiata pine sawn timber.'® They are lens-
shaped voids within the timber whose causes are not entirely clear, although there is
some correlation with exposure and drought on the growing site. The incidence of
resin pockets therefore tends to be higher in regions with strong winds and drier

growing conditions eg Canterbury.104 Within clear lumber the incidence of resin

% Manley and Whiteside (1987)

1% Grace and Carson (1993)

191 NZFOA (1999)

192 park (1995), Park and Parker (1983)
193 Cown (1999)

14 Cown (1999)
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pockets (rp) is measured by their number per sawn m”. The effect of resin pocket
incidence on clearwood yields is shown in a classification proposed by Park,'®®

(Table 3.3).

Table 3.3 Resin Pocket Factor and Clearwood Degrade

Resin Pockets | <0.40 0.40-0.79 |0.80-1.19 | 1.20-1.99 |>2.00
(rp/m?)CI#*
Degrade Class | Clean Minor Significant | Problem Major

*CI denotes lumber from the clear and intermediate (clear-cuttings) zone of the logs.

Log straightness and taper

Log taper has little influence on the quality of wood sawn from a log. Its main
.influence is on the percentage conversion factor from round wood volume to sawn
volume.'® Taper also has a minor influence on sawmilling cost, with highly tapered

logs being somewhat more expensive to mill.

Similarly, lack of straightness in logs is usually more critical to processing costs and
to recovery of processed volume than it is to the quality of the processed wood.'”
This is reflected by the maximum sweep specifications for radiata pine sawlogs,
which are usually expressed as a fraction of the log small end diameter rather than as
an absolute value. For example, log sweep may typically be restricted to a maximum
of 1/6"™ of log small end diameter (SED/6). Therefore, greater sweep will be

tolerated in logs with large SED’s than in logs with smaller SED’s.

Sweep may also be more acceptable in a long log. A 5.5 metre sawlog may have a
maximum acceptable sweep of SED/4, whereas a 3.6 metre log may have a sweep

specification of SED/8.

195 park (1998)
1% Cown, Kimberley and Whiteside (1987)
107 Cown, Kimberley and Whiteside (1987)
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There is not normally a price gradient for log straightness within the radiata pine
sawlog market. The very straightest large logs are often selected for peeler grade,
and attract an appropriate price premium. Within sawlog grades however, there is no

requirement other than the minimum sweep specification.

Because log size is normally specified in terms of small end diameter, log taper is

seldom if ever mentioned in sawlog specifications for radiata pine.
Log Sale Specifications and Sawlog Characteristics

Typically, the physical attributes of a sawlog are defined by log specifications that
form part of the sale contract between the log seller and the log buyer. There has
been no published review of the sawlog specifications used by the New Zealand
forest industry since Manley and Whiteside'® proposed their generic log grading

V system in 1987. This lack of published information begs a number of questions:

e Since most firms use log specifications that differ from the standard Manley and
Whiteside classification,w9 what are the nature and extent of the variations from
this classification?

e Most log specifications state either minimum or maximum acceptable
(“threshold”) values for such important characteristics as SED and branch size.
However, the value of a sawlog resource will be determined not just by the
threshold value, but by the average, minimum, maximum and frequency
distribution of the values for these characteristics. Do buyers and sellers of logs
have access to these data? Are they used in pricing decisions?

e Since 1987, research has identified PLI and resin pocket factor (for pruned logs)
and wood density (for structural logs) as crucial log characteristics. These were
not included in the original Manley and Whiteside classification. Are these

important characteristics now included in sale specifications?

Discussions with sawmillers, log buyers and forest growers suggest that the use of

data on sawlog characteristics (apart from threshold values for size, branching,

1% Manley and Whiteside (1987)
1% MoF (1996)
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internode length and straightness) is patchy. Some firms are using wood density,

PLI and average log SED in their log marketing decisions. Many are not.
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3.3 Sawlog Residual Value
Sawlog residual value is calculated from the following formula:

Residual Value = ((Value of green lumber — Cost of sawing) * CF)

+Value of wood residue

Where CF is the sawmill conversion factor from roundwood to sawn volume, and
wood residues are non-sawn timber arisings eg slabwood (which is either chipped or

burned for steam or electricity generation), bark, and sawdust.

As a concept, sawlog residual value is consistent with the hedonic price model in that
the sawlog price is derived from the demand for the attributes of the sawlog. In this
case the attributes are the lumber and arisings that can obtained from the log, and the

cost of processing the log into those two products.

In Canada, The United States and Australia, the residual value method has been
commonly used to set sale prices for sawlogs and forestry stumpage, particularly in
sales of State-owned native forests to wood processors.''® Usually, the State sells
stumpage at a price based on the stumpage residual value. This ensures the
processors can meet the costs of processing and marketing the sawlog products, as

well as making a profit.

For New Zealand radiata pine, sawlog residual value can be calculated using
computer models derived from mill studies and other research.'!!

These models use two sets of input data. The first set specifies the sawmill
characteristics including fixed and variable sawmilling costs, as well as a price list
for green lumber and sawmilling residues from the sawmill. The second data set
contains log quality and size characteristics. The characteristics used in the models
are those that are reliable predictors of sawmilling costs, and lumber outturn, for a

particular sawlog. These characteristics have been reviewed in Section 3.2 ie log

10 gee for example Horgan and Theron (1983), H A Simons Strategic Services Division (1992)
1 Cown (1999), and Whiteside et al (1989)

Lincoln University 41



size, straightness, taper, branching and internode length, and internal log attributes
- such as PLI, RPF and wood density. Where these attributes are known for a

particular sawlog, it is possible to predict its residual value.

As mentioned in Section 2.2, sawlog residual value is equivalent to the sawlog price
“at mill”. This means that the residual value can be directly compared with “at-mill”

prices, to verify whether market prices reflect physical attributes of the sawlogs.

3.4 Summary

This chapter has reviewed the literature relevant to variation in radiata pine sawlog
attributes. These variations include heterogeneity in terms of both physical log

characteristics and in non-physical sawlog attributes.

Non-physical attributes include sale structure, eg whether or not sawlog sales occur
on the open market (due to vertical integration). The special case of sales by a State
monopoly, which is of importance in many countries, does not apply in New

Zealand.

Also potentially significant is the departure of most regional markets from the
conditions for perfect competition. Most regions have high concentrations of forest
and sawmill ownership. Economic theory suggests that concentration of sawmill
ownership may lead to stumpage prices lower than a competitive equilibrium
level,'™* but in New Zealand this may be offset by strong export sawlog markets with
relatively low barriers to entry. In addition, many sales are made within vertically-
integrated firms and are not directly subject to competition in an open sawlog
market. For these reasons, it was not possible to identify a set of market attributes

which might affect competitiveness, and therefore sawlog prices.

Another important departure from the conditions for perfect competition is that not
all the relevant information about sawlog quality is typically specified in sawlog sale

contracts. Therefore sales may be made on the basis of less than perfect knowledge

12 RKlemperer (1996)
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about the commodity being sold. There is evidence that greater market knowledge

on the part-of sellers leads to increased prices for stumpage.

The physical sawlog attributes reviewed in this chapter are those that determine the
outputs from processing the sawlog (green lumber and arisings) and the costs of
processing. There is evidence that some sawlog physical attributes are recognised by
markets eg price premiums paid for larger sawlogs, pruned sawlogs, and sawlogs
with smaller branches. For New Zealand radiata pine, computer models already exist

for predicting sawlog residual value from these physical attributes.

In summary, Chapter 2 reviewed the published and unpublished evidence for
regional and inter-firm variation in sawlog prices, and concluded that such variation
existed. This chapter (Chapter 3) reviewed the evidence that sawlog prices can vary
with both physical and non-physical sawlog attributes. There is considerable
evidence that this is the case. Based on this review of sawlog price variation and its
causes, the next chapter sets out the rationale for the research aims of the thesis and

specifies hypotheses that can be tested in order to meet those aims.
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4. - RESEARCH AIMS
Rationale for the research

The importance of log price data to forest valuation and forestry investment analysis
was discussed in Section 2.1. As noted earlier, log prices are particularly important
when valuing mature or near-mature forest resources, where an estimate of log

revenue supersedes the discount rate as the most important decision variable.

There is no published information on what sources of log price data are commonly
used for forest valuation/investment analysis in New Zealand. Therefore the
assumptions underlying these data are not subject to public scrutiny, whether of the
sources of the data, or the methods used to gather and analyse them. As noted in
Section 2.2, forest valuers do not seem to acknowledge inter-firm or inter-regional
variations in sawlog prices. This implies that differences in the expectation value of

forests in different regions may be ignored.

This has implications for forest managers who wish to compare or value forest
investments in different regions. Firstly, the use of a national log price schedule may
be inappropriate. If using a regional price schedule, where there is no accepted
methodology for calculating regional price differences, then different valuers may
use different log price assumptions when valuing a resource. This implies that they
will produce different values, with no means of reconciling the difference using an
agreed methodology. In one recent case, a sale valuation of a large forest resource
went to arbitration because the parties to the sale disagreed as to whether local log

prices were appropriate for that valuation.'"?

As suggested earlier, there are regional differences in important physical sawlog
characteristics eg wood density. In addition, individual firms do not adhere to the
FRI specifications for sawlogs. Instead, they have developed their own

specifications. This means that within the broad log grades used by the published

113 M Marren, pers comm
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log price databases, different firms may produce logs that are quite different in size,

- -branching and other attributes.

If most of the variation in sawlog prices between regions and firms can be explained
by differences in physical log characteristics, this will allow construction of a

workable, testable model for estimating realistic log prices.

If there is significant variation in sawlog prices which remains unexplained by
physical log characteristics, there may be other causal factors that are related to the
differences between firms and between regional sawlog markets. These differences
may result from variations in market attributes, such as size, concentration of
ownership, and government intervention or regulation. They may also result from
contractual attributes of the log sales eg whether the logs are sold competitively or
are marketed through a vertically-integrated transaction, the amount of market

| knowledge possessed by the buyers and sellers, and the degree to which buyers and

sellers have objectives other than profit maximisation.

In summary, the rationale for this thesis is that a review of published and
unpublished information gives reason to expect that there is regional variation in
radiata pine sawlog prices, even within a single grade. This variation may lead to
incorrect forest valuations if not recognised. Finally, it may be possible to explain

and predict this variation, based on physical and non-physical sawlog attributes.
Research aims and hypotheses
The research aims of this thesis are as follows:

1. To examine prices paid for radiata pine domestic sawlogs to see if statistically
significant regional price differences exist.

2. If regional differences in sawlog prices do exist, to identify the causes of those
differences. |

3. To quantify the relationship between the causes of price differences, and prices

paid for radiata pine sawlogs in different regions of New Zealand.
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To meet the research aims of this thesis, the following hypotheses are tested.
1. Are regional differences in log prices significant?

Null hypothesis 1: the differences between domestic sawlog prices in different

regions, are not statistically significant.
2. Do domestic sawlog prices reflect physical log characteristics?

Null hypothesis 2: the relationship between domestic sawlog prices and physical log

characteristics is not statistically significant.

3. Do non-physical (contractual or market) attributes influence regional differences

in domestic sawlog prices?

Null hypothesis 3: the variation in domestic sawlog prices, between regions is not

related to the non-physical attributes of domestic sawlogs in each region.

The next chapter (Chapter 5) describes the methods that were used to gather and test
actual sawlog sale data from four wood supply regions, in order to measure inter-
regional price variation, and identify the causes of that variation. The hedonic price
model is used to investigate the relationship between sawlog prices and sawlog
attributes. Explanatory variables will include the sawlog attributes (both physical

and non-physical) reviewed in Chapter 3.

Note that the research is restricted to a study of domestic sawlog prices for three
reasons. Firstly, in recent years export sawlog prices appear to have been more
volatile than domestic sawlog prices, (see Figure 3.2) and this volatility may tend to
mask differences in price levels between regions. Secondly, export sawlogs are less
differentiated in terms of quality and price than domestic sawlogs. In particular, the

| export market for pruned logs is small, with most pruned logs still processed
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domestically.!™* Therefore, domestic sawlogs are more likely to reveal differences in
log price related to log quality. -In addition, New Zealand firms are price-takers in
the large export sawlog market so export log prices are unlikely to show differences
arising from the dominance of forest owners in a particular market or from

differences in market knowledge.

114 MoF (1996)
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S. METHODS

This chapter describes the methods used to test the research hypotheses described in
Chapter 4. The tests were carried out on sawlog sale data collected in a survey of

forest owners and log suppliers carried out in 2000.

The survey data were from four wood supply regions. Three regions are in the South
Island (Otago/Southland, Nelson/Marlborough, and Canterbury). The fourth region
was the Central North Island (CNI), which was included because it is the largest and
most developed wood supply region in New Zealand. In addition, the CNI has some
of the best sites for radiata pine growth in New Zealand. If this is reflected in the
quality of sawlogs grown in that region, this may explain the higher prices reported

for CNI logs in the Agri-Fax log price reports.
.5.1 Testing for Differences in Survey Log Prices between Regions

Null hypothesis 1, “the differences between actual domestic sawlog prices in
different regions are not statistically significant,” was tested by ANOVA using the

following specification:
Y,'jk; =Wl +a;+ bj + ¢ + (ab),, + (aC)ik + (bC)jk + (abc),-jk + Eiji (1)

Where:

Yjuis log price for the /th datum in the ith, jth and kth treatments for treatment
factors a, b and ¢ respectively

 is the overall mean log price

a; is the effect of the ith log grade (P, S, or L, therefore i = 1..3).

b; is the effect of the jth wood supply region (CNI, Nelson/Marlborough, Canterbury
or Otago/Southland, thereforej =1, 2,..4).

¢k is the effect of the kth year (1999, 1998, or 1997, therefore k = 1..3).

(ab)y;, (ac)i, (bc)jx and (abc)y are effects of the interactions between the three factors
(log grade, region and year.)
g;ix is the residual error term.
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This specification allows testing for the significance of the effects of the three factors
and theirinteractions. In the case where data are missing (ie-some combinations of
treatments are represented by fewer data than other treatment combinations), the
ANOVA can be re-specified in regression form."'” The t or F-statistics of the
estimated regression parameters provide a measure of the statistical significance of

the treatment effects.

Significant price differences between the three grades could be expected on an a
priori basis. The year for each price datum is included as a factor, in order to
separate the effects of cyclic log price movements from the effects of prices due to

regional differences.
5.2 Physical Log Attributes as Predictors of Actual Log Prices

.Null hypothesis 2, “the relationship between actual domestic sawlog prices and
physical log characteristics, is not statistically significant," was tested by fitting a
linear regression to the survey price data, using calculated residual log values as the

explanatory variable. This function is of the form:
Y=Fo+f1 X1+e 2)

Where:

Yis log price

Po is a constant

Xj is the calculated residual log value for the log sale (“ResidVal”)
p1 is the coefficient for X.

¢ is the residual error term.

As discussed in Chapter 3, the log residual value is an estimate of a log’s price based
on its yield of lumber and arisings, less the cost of processing the log. Since it is
equivalent to the sawlog price at mill door, a regression of price on residual value

will test the null hypothesis that sawlog price is not related to its physical attributes.

s Draper and Smith (1998)
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Calculation of Log Residual Value

A residual log value was calculated for the log sales reported by the forest owners in

the sawlog sale price survey.

For this study, residual values were calculated for S and L grade logs using
SAWMOD, a sawmill simulation module within programme STANDPAK.''® For P
grade sawlogs, gross log values (sawn lumber plus residue values) were calculated
using spreadsheets developed by INTERFACE,'"a consulting firm which specialises
in assessment of sawlog quality. Sawmilling costs were then calculated for the
pruned logs using SAWMOD, and deducted from the gross log value to give a

sawlog residual value.

Table 5.1 lists the input variables into the residual value models used in this study.
“The survey of major forest owners requested data on the log quality specifications
for their sawlog sales. Most survey responses contained some log size and quality
data, but typical log specifications do not include all the variables required by the
SAWMOD and INTERFACE models. Where survey data were used for calculating
stand data, this is noted in Table 5.1. Where survey data were unavailable, log
18

characteristics were estimated from regional average data reported by Cown,''® or

from assumptions described in Tables 5.1 and 5.2.

116 STANDPAK User Guide, NZ Forest Research Institute (1995).
"7 INTERFACE, PO Box 7078, Rotorna, New Zealand.
18 Cown (1999)
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Table 5.1 Sawlog Characteristics Used as Inputs to Residual Value Models

Variable P grade S grade L grade

SED (mm) Survey data Survey data Survey data
Length (m) Survey data 4.9 4.9

Taper (mm/m) 10** 10 10

Sweep (mm/m) gk* 9 9

Internode Index Not required Regional Average* | Regional Average*
Branch Index Not required Survey data Survey data

Mean Wood Density | Regional Average* | Regional Average* | Regional Average*
PLI Survey data Not required Not required
rp/m2 Regional Average* | Not required Not required

*Note: regional averages were taken from Cown (1999).

** Required as inputs for SAWMOD only.

For the P grade sawlogs, the SED values were average values for the logs within the
sale. For S and L grade sawlogs, the SED values were the minimum (threshold) log
SED’s reported in the survey because only a minority of the survey responses

specified the average log SED.

Similarly, branch index values for the S grade and L. grade logs were calculated from
the maximum (threshold) branch specification for each of the sales covered by the
log price survey. The conversion of the maximum branch specification to branch

index used the following formula:'"

Maximum Branch Diameter = 1.2523 * Branch Index

Taper was based on typical taper values for large sawlog aggregations predicted by a
generalised STANDPAK run. Taper is not critical to log residual value, and this
approach was taken so as to obtain a realistic figure. Similarly, because log length is
not critical to the sawlog residual value per m®, a standard log length of 4.9 metres

was used.

19 R L. Knowles (pers.comm)

Lincoln UniQersity 51




For most of the sawlog sales covered by this study, the maximum sweep value was
SED/4. For a large S grade log, this level of sweep is classified as “very high” by the
standard sweep specification used in STANDPAK (see Table 5.2).

Table 5.2 Sawlog Sweep Classification

STANDPAK Sweep class Sweep (mm/metre) Equivalent log specification*
Very low 2.5 SED/28
Low 5.0 SED/14
Medium 7.5 SED/9
9.0 . SED/8
High 10.0 SED/7
Very high 12.5 SED/6
17.5 SED/4

* Assuming a log with SED 350mm, length 4.9 metres.

Actual log sweep is likely to be less than SED/4. A sensitivity analysis using
SAWMOD showed that sweep has a strong influence on log value. A high sweep
value would result in high processing costs and low sawlog conversion factors, and
therefore residual values much less than realistic levels. Therefore sweep for all logs
was set at SED/8 ie between “medium’ and “high” sweep using the STANDPAK
classification. For a 4.9 metre sawlog of 350 mm SED, sweep would therefore be 9

mm/metre.
Sawmill characteristics

For the gross pruned sawlog value calculation carried out by INTERFACE, the

assumed sawmill was an "average composite" mill,***

120 A defined within the INTERFACE residual log value model.
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For the sawlog residual value calculation for S grade and L grade logs, the sawmill

- characteristics were those used by Whiteside et al. 121 Briefly, these assume a
conventional bandsaw headrig, cutting 76,000 m*/year on a single shift basis.
Lumber was graded for maximum value with all structural lumber machine stress
graded. These sawmill characteristics were also used to calculate sawmilling costs
for the P grade logs, with boards cut 50 % to 25 mm, 50 % to 50 mm thickness. The

full details of the sawmill characteristics are given in Appendix 2.
Green lumber prices

Lumber prices (used as inputs to the residual value calculation) were based on the
March 1999 default price list in programme STANDPAK. Lumber prices for mid-
1997, 1998, and 1999 were calculated by adjusting the March 1999 STANDPAK
price list using the producer’s price index (PPI) for framing sawn timber.'** The

| adjustment was made by taking the average of the PPI for the June and September
quarters. The lumber prices used for the residual value calculations are shown in

Appendix 3.

The use of a single price schedule assumes that lumber prices are uniform across the
four wood supply regions. This assumption was tested by analysing lumber prices
from the New Zealand Timber Industry Federation (TIF).'*® TIF quotes separate
domestic lumber prices for the North Island and the South Island. A paired t-test
across four lumber grades showed no significant statistical difference between North
Island and South Island price data (Table 5.3). However, the t-value for Nol

Framing was almost significant at the 5% confidence level.

12! Whiteside et al (1989). The “base case” sawmill inputs were used.
122 Statistics New Zealand, (2001)
123 Sourced from NZTIF Newsletters (Various dates)
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Table 5.3 Paired t-test Comparison of North Island vs South Island TIF
Lumber Prices, June 1994- Dec1999

Lumber Grade t Value P

Clears KD RS -0.55 0.58NS
Nol Framing, BTG Wet 1.87 0.070NS
No2 Framing, RS, H3 0.23 0.82NS
Box GS -1.58 0.12NS

Based on these data, there is no evidence of statistically significant regional
differences in lumber prices in New Zealand, and so a single price list (adjusted

March 1999 STANDPAK prices) was used for all four regions.

5.3 Non-physical Sawlog Attributes as Predictors of Actual Log Prices

Null hypothesis 3, “the variation in domestic sawlog prices between regions is not
related to the contractual or market attributes of domestic sawlogs in each region,”
was tested by a multiple linear regression using non-physical (market or contractual)
sawlog sale attributes as explanatory variables for price, as well a sawlog residual

value.

Non-physical attributes of sawlog sales are reviewed in Chapter 3. These included
variables relating to the competitiveness of regional markets, firm size and market
knowledge, and whether sales were made on an open market or within a vertically-
integrated supply chain. These attributes can be specified as a set of variables

relating to the region and firm for each log sale (Table 5.4).
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Table 5.4 ‘Non-Physical Sawlog Variables

Variable Explanation

Regional

“Region’ A set of dummy variables specifying the four wood supply regions

‘ForConc” % total roundwood production controlled by dominant forestry firms
in each region

“SawConc’ % total domestic sawlog production consumed by 3 largest
sawmilling firms in each region

“Vertical” % total domestic sawlog production consumed by vertically-
integrated sawmilling firms in each region

‘DomPro” % of total sawlog production processed domestically in each region

Firm

“Open” Dummy variable for whether most of a firm’s sales are open-market
(as opposed to sales in a vertically-integrated firm)

“Size’ Dummy variable for those firms whose total roundwood production
exceeds 15% of the total regional production. A

“Knowledge” | A set of dummy variables denoting the extent to which physical log

characteristics are used in sale specifications (eg PLI, wood density,

mean SED).

Lincoln University 55




As mentioned in Chapter 3, there are some difficulties in specifying non-physical
attribute variables that may have a real influence on sawlog price. These difficulties

are recapitulated below.

Because regional values for concentration of ownership, vertical integration and the
relative size of the export and domestic sawlog markets are strongly correlated in the
regions under study, their explanatory power is limited. In essence, they will
function similarly to each other as explanatory variables, and any combination of
them will behave similarly when used as explanatory variables in a model of sawlog
prices. Therefore, the regional variables for market competitiveness were excluded
from the model specification. The dummy variables specifying “Region” (Table 5.4)

were used instead.

Market knowledge of firms is difficult to measure. Since the major forest owners

| covered by this survey do not use forestry consultants for marketing, a firm’s use of
more detailed log characteristic data was assumed to be the best available estimator
of its market knowledge. In this study, firms that provided additional log
characteristic data as part of their survey response, were expected to have greater
market knowledge and therefore achieve higher prices than those that did not. These
additional data included PLI (for pruned logs), average SED (as opposed to

minimum SED) and wood density.

Similarly, increasing firm size and the use of open market sales (as opposed to
vertically-integrated sales) can be expected to have a positive influence on log

prices.'**

124 Munn and Rucker (1994), Hardie and Larson (1994)
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Specification of a multiple linear regression

Based on the preceding considerations, a regression using both residual value and

non-physical sawlog attributes as explanatory variables for price, was specified as:

Y= fo (Constant term)

+ 51 (X1) (“ResidVal”-Sawlog residual value)
+ B2 (X2) + B3 (X3) + Ba (X4) (“Region” )
+ fs5 (Xs) + fs (X6) (‘Knowledge”)
+ B7 (X7) (“Open”)
+ fBs (Xs) (“Size™)
+ B9 (Xo) + P10 (Xi0) + P11 (X11) (“ResidVal”-“Region” interaction)
te (Error) 3)
“Where:
Yis log price
bo.oeiinnn. P are coefficients

X, is log residual value
¢ is the residual error term.

D CYR Xz are dummy variables defined as follows:

For the wood supply regions:

Corresponding values of dummies

Wood supply regions X5 X;3 X4
CNI 1 0 0
Nelson/Marlborough 0 1 0
Canterbury 0 0 1
Otago/Southland 0 0 0
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For the firm market knowledge variables:

Corresponding values of dummies

Apparent market knowledge Xs Xs
K1 1 0
K2 0 1
K3 0 0

Category K1 was assigned to those firms who provided only the usual log
specification data in the survey ie log lengths, and threshold straightness, SED and
branch size values. Those firms that also supplied an average log SED were
assigned to category K2, and those that supplied an average SED and a wood density
value were assigned to category K3. In other words, K2 and K3 represented firms

that apparently possessed a greater degree of knowledge about their sawlog resource.
For the firm size and sale structure dummy variables:

X7 (“Open”) was assigned a value of 1 to non-integrated firms (ie those that

conducted open sales), and 0 to vertically-integrated firms.

X3 (“Size”) was assigned a value of 1 to those firms with total annual roundwood
production of 15% or more of total regional production, O otherwise. The value of
15% was chosen as this seemed to be the minimum size for vertically-integrated
major forest owners within the four regions covered in this study. Below this
production level, firms were typically forest owners or log sellers operating on the
open market. Note also that the Commerce Commission will allow a firm to create
or strengthen a dominant position in a market (up to a maximum of 60% of the
relevant market) where another firm has at least a 15% share in that market.'* 15%
market share is therefore assumed to be the minimum for a firm to potentially exert

some influence on the sawlog market.

125 Commerce Commision (1999)
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The log residual values were used to account for price variation due to differences in
physical log characteristics.- Remaining variation in prices was then attributed either
to non-physical sawlog attributes (ie contractual or market attributes relating to the

regions or firms), or to unexplained variation.

Not all interaction terms were specified in this model, as there were missing data in
some cells of the full design matrix. Therefore, it was only possible to specify first-

order interactions between sawlog residual value and the regional dummy variables.

The model was tested using the “best subsets” procedure. '** This procedure uses the
maximum R-squared criterion to identify the best two regressions using one
explanatory variable, then the two best regression options using two explanatory
variables, then three explanatory variables and so on, until one model using all
explanatory variables is fitted. This procedure is an efficient way to select those

subsets of explanatory variables that best explain the variation in log price.
5.4 Log Price Survey

Prices for pruned (P), structural/framing (S), and utility (L) grade sawlogs were
obtained by surveying major forest owners in four wood supply regions (CNI,

Nelson/Marlborough, Canterbury and Otago/Southland.

A survey form was sent to all participating forest owners (see Appendix 4). A pilot
survey was carried out, requesting sale price data for 1999. The pilot survey showed
the survey format to be adequate for the purposes of the study, and the survey was

completed through obtaining sale price data for 1997 and 1998.

The survey form requested sale price data, preferably from the June or September
quarters. All sawlog prices were set at a uniform price point (at mill door), and were
converted back to a metric tonne sale unit. The survey did not distinguish between
different types of log sale ie whether the logs were sold by open market sale, or by a

transaction within a vertically integrated company. However, the type of sale was

126 Draper and Smith (1998)
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later ascertained by conversations with relevant forest owners, or else from published

information (see Appendix-1 for sources of information about sale transactions).

As well as price data, the survey also requested information on log characteristics for
each sale. These included a log classification (P, S or L. grade), PLI and resin pocket
factor for pruned logs, estimated wood density and maximum branch size for S and L
grades, as well as log length, SED (average and minimum) and maximum sweep for

all log grades. The average clearfelling age for the sale was also requested.
After collation, survey data were screened. In several cases, where sale prices
appeared highly anomalous, or log specifications did not broadly conform to the

requirements for P, S and L grades, these data were excluded from further analysis.

~ All survey data were collated in a spreadsheet format. Statistical analysis of the

survey data was carried out using MINITAB 11.
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6. RESULTS AND DISCUSSION

This chapter presents the results from the log price survey, and from the statistical
testing of the three null hypotheses specified in Chapter 4 (“Research objectives”).
The hypotheses were tested by testing the goodness of fit of Equations 1, 2 and 3 (as

specified in the previous chapter) to the survey data.

The survey data also provided useful information on the physical log specifications
used by the participating firms. The review of published information in Chapters 2

and 3 had indicated that firms were not using the standard FRI log grade

classification for their log sales, and this indication was supported by the survey data.

6.1 Log Price Survey Data

The distribution of participating firms across the four regions is shown in Table 6.1.

Three of the participating firms sell logs in more than one region.

Table 6.1 Regional Distribution of Survey Participants

CNI Nelson/ Canterbury Otago/ Total
Marlborough Southland
No of firms 3 4 3 4 10%
No of P grade Sales 7 6 3 9 25
No of S Grade Sales 7 9 6 5 27
No of L grade Sales 5 3 3 7 18

*The number of firms in the regions does not sum to 10, because some firms sold

logs in more than one region.
Pruned (P) Grade Logs

The prices received for pruned logs were quite variable even between firms within a

region. Table 6.2 shows the range of prices for the 25 sales covered by the survey.
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Table 6.2 Price Range for P Sawlogs

Wood Supply Region Minimum Price ($/tonne) | Maximum Price ($/tonne)
Central North Island 151 190.00
Nelson/Marlborough 125 165.00
Canterbury 135 154.00
Otago/Southland 135 175.00

A notable feature of the survey responses, was the paucity of sales involving P2
sawlogs (pruned sawlogs with a minimum SED of 300 mm). Table 6.3 shows that
the majority of firms participating in the survey sold pruned sawlogs as a single
grade with a minimum SED of 350 mm. Some firms sold a P1 grade only, with a

minimum SED of 400 mm.

Table 6.3 Minimum SED Range for P Sawlogs

Minimum SED Range | 300-349 mm 350-399 mm >400 mm
Number of sales 1 19 5
Framing (S) Grade Logs

There was again considerable variation in sawlog prices between firms within each
wood supply region. Prices ranged from a low of $60 per tonne, to in excess of $100

per tonne for the Central North Island and Nelson/Marlborough (Table 6.4).
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- Table 6.4 Price Range for S Sawlogs

Wood Supply Region Minimum Price ($/tonne) | Maximum Price ($/tonne)
- Central North Island 60.80 102.00
Nelson/Marlborough 60.80 108.71
Canterbury 60.80 82.37
Otago/Southland 61.10 82.00

Again, as for the pruned sawlogs, the majority of log specifications were for logs
with a minimum SED of 350 mm (Table 6.5). Log sales for logs down to the S2
specification (minimum SED of 300 mm), or lower, comprised only one-third of the

sales reported by participating firms.

Table 6.5 Minimum SED Range for S Sawlogs

Minimum SED Range | <299 mm 300-349 mm | 350-399 mm | >400 mm

Number of sales 2 6 19 -

Utility (L) Grade Logs

Maximum and minimum prices for L grade sawlogs are shown in Table 6.6. An
apparent anomaly is that the minimum price for L grade sawlogs in the Central North
Island is higher than the minimum price for S grade sawlogs in the same region.

This is because two unusually low values for L grade sawlogs were discarded from
the data for the Central North Island. These discarded price data were less than or

equal to ruling chipwood prices for the Central North Island.
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- Table 6.6 Price Range for L. Sawlogs

Wood Supply Region | Minimum Price ($/tonne) | Maximum Price ($/tonne)
Central North Island 64.60 86.22
Nelson/Marlborough 56.00 66.00
Canterbury 52.00 65.00
Otago/Southland 56.00 76.00

Typically, S grade sawlogs have a maximum branch size specification of between 70
and 80 mm, and L grade sawlogs have a maximum branch size specification of less
than 150 mm. The survey results showed that a number of S grade specifications
accepted maximum branch sizes of up to 120 mm, provided the log was of a
‘minimum SED of 350 to 400 mm. In other words, sawmillers are able to recover
structural grade timber from large diameter logs even though they have large
branches. This implies that L grade logs will not only have a larger branch size
specification, but also they will tend to be smaller in SED than the S grade logs sold

by the firms participating in the survey.

This is borne out by the distribution of minimum SED values from the survey data
for L grade sawlogs (Table 6.7). The majority of sales had a minimum SED
specification in the L.2/1.3 range (<349mm), markedly smaller than the SED values
for the S grade logs.

Table 6.7 Minimum SED Range for L. Sawlogs

Minimum SED Range | <299 mm | 300-3499mm | 350-399 mm | >400 mm

Number of sales 6 9 3 0
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6.2 Differences in Log Prices between Regions

ANOVA for sawlog price data

Table 6.8 shows the results of the ANOVA carried out using the specification
described in Section 5.1 (Equation 1). This analysis was run on the combined set of
survey prices for P, S and L sawlogs. The experimental design was a three-way
factorial (Grade x Region x Year.) Because there were missing data within some of
the treatments, the analysis was carried out using the GLM function within
programme MINITAB, which re-specifies the ANOVA model in terms of an

equivalent regression.'?’

Table 6.8 ANOVA for Sawlog Price Data

Source DF SeqSS AdjSS Adj MS F P

Grade 2 99112.6 825979  41298.9 203.56**  0.000
Region 3 27101 2786.4 928.8 4.58%* 0.008
Year 2 2165 165.2 82.6 0.41INS 0.669
Grade*Region 6 1724 1908.5 318.1 1.57NS 0.187
Grade*Year 4 5392 717.6 179.4 0.88NS 0.484
Region*Year 6 387.0 397.3 66.2 0.33NS 0.918
Grade*Region*Year 12 4349 434.9 36.2 0.18NS 0.999
Error 34  6898.1 6898.1 202.9

Total 69 112022.4

* %% Denotes that the F-statistic for the factor is significant at 5% or 1% levels respectively. NS
denotes that the F-statistic is not statistically significant.

As expected, sawlog grade had the greatest effect on sawlog price, in terms of both
the amount of price variation explained by this factor, and its statistical significance.
However, after accounting for variation due to sawlog grade, there was still
significant variation in price attributable to region. This regional effect was
significant at the 99% confidence level. The interaction between region and grade
was not significant, indicating that over all three grades, regional effects were

apparently consistent.

127 Minitab Inc (1993)
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The year of sale had no significant effect, either on its own or in interaction with the
other two factors. This is surprising as other data indicates that domestic sawlog
prices have undergone cyclic movements over the period 1997-1999."% 1t may be
that these temporal variations in price are not large by comparison with grade or

regional effects on prices.
6.3 Log Residual Values and Log Prices

The analysis of the log price survey results in Section 6.2 indicated that there were

significant differences in sawlog prices between regions.

This section presents the results of using sawlog residual value as an explanatory
variable for sawlog price variation. It outlines the results of the calculation of log
residual values from the survey data as described in Section 5.2. It also presents the

results of a regression using Equation 2.

Two regressions were fitted, one to the data for P grade and the other to a combined

set of data for S and L grade sawlogs.
Pruned (P) Logs

Of the 25 pruned sawlogs sales covered by the survey data, only three included a PLI
value. As the PLI is the key input, there was not much scope for calculating residual
pruned log value from the survey data. In any event, the density of resin pockets (the

other key input) was not reported for any of the pruned log sale data.

In order to carry out some analysis, PLI data was used from five additional sales
which had been excluded from the analysis of differences between regional log
prices. These data were excluded from the analysis because they either duplicated
sale data from one of the firms participating in the survey or else they related to sales

outside the four wood supply regions which were the subject of the study.

128 Agri-Fax (1999), Statistics New Zealand (2001)
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All eight sales were from wood supply regions where resin pocket incidence is
low.'” Therefore, for all eight sales the resin pocket density value of 0.40 Rp/m?
was assumed, based on a classification of resin pocket incidence proposed by

Park.'*

Using calculated log residual values from the eight sales, a single variable regression
was fitted using log residual value as the explanatory variable (Table 6.9). Data used
were from 1999 sales, with one exception. The regression provided a reasonably
good explanation of the variation in log prices for the eight data points. The R-
squared value was 63.7% and the t-value for the parameter for log residual value,

was close to being significant at the 1% level.

Table 6.9 Regression P1 Log Prices vs Residual Value

| Predictor Coef StDev T P
Constant 6.46 4443 0.15 0.889NS
“Residval”  0.8074 0.2488 3.24 0.018 *
R-Sq = 63.7%  R-Sq(adj)= 57.60%
ANOVA
Source DF SS MS F P
Regression 1 1740.8 1740.8 10.53 0.018 *
Error 6 992 165.3
Total 7 2732.9

* #%  Denotes that the F or t-statistic for the parameter is significant at 5% or 1% levels
respectively. NS denotes that the F or t-statistic is not statistically significant.

There is an element of a self-fulfilling prophecy in this result. The three firms which
provided PLI data would probably not have gone to the expense of obtaining this
data unless it were to be used for marketing decisions. Therefore the PLI may have
influenced the sale price accepted by the forest owner. Nonetheless, the calculation
of residual pruned log value from PLI and resin pocket incidence proved to be quite

reliable considering the small data set that was used.

129 Cown (1999)
130 park (1998)
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Framing (S) and Utility (L) Grade Logs

Nine firms provided data on S and L grade sawlog sales. A plot of prices against
residual values indicated that one firm differed markedly from the other firms.
Discussions with the managers of this firm confirmed that prices were determined to
some extent as a matter of policy, rather than being “market-driven.” Therefore the

survey data from this firm were excluded, leaving 35 data points for analysis.

The regression relationship between unpruned log prices and residual value was
highly significant for the remaining eight firms (Table 6.10). The R-squared value
for the regression was 85.7%, and the regression was statistically significant at the

99% confidence level.

Table 6.10 Regression, S/L. Grade Log Prices vs Residual Value

Predictor Coef StDev T |
Constant 27.715 3.642 7.61%* 0.000

“ResidVal” 0.96176  0.06826  14.09** 0.000
S =6.978 R-Sq= 857% R-Sq(adj)= 85.3%

ANOVA
Source DF SS MS F P
Regression 1 9668.6 9668.6  198.54**  0.000
Error 33 1607.1 48.7
Total 34 11275.6

* %% Denotes that the F or t-statistic for the parameter is significant at 5% or 1% levels

respectively. NS denotes that the F or t-statistic is not statistically significant.

Summary

The residual values for P grade logs were reasonably well correlated with log prices
(R-squared = 64%), but this analysis was based on only eight sales involving three
companies. Based on the survey responses, most pruned log sales by major forest
owners do not have a PLI or resin pocket factor as part of the log specification.
Therefore it is not generally possible to calculate a residual value for a log based on

its potential clearwood yield.
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The residual value analysis for combined S and L. grades gave better results.
Residual values were strongly correlated with log prices (R-squared = 85.7%).
However, one major forest enterprise was excluded from the analysis as it had a
pricing policy that seemed to have little relationship to the residual value of the
sawlog. Note that over the survey period this excluded firm was selling much of its
sawlog production through internal transfers within an integrated forest/sawmilling

operation,
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6.4 - Non-Physical Sawlog Attributes and Regional Log Prices

This section presents the results of the attempt to explain unpruned sawlog price
variation using firm and regional variables as explanatory variables. It outlines the
specification of the firm and regional variables described in Section 5.3. It also
presents the results of a regression using log residual value, as well as regional and

firm variables, as predictors of actual log price (Equation 3).
Regional and Firm Effects on Log Price

Table 6.11 presents the results of a best sub-sets regression of price against 11
explanatory variables denoting log residual value, and regional and firm
characteristics. The 11 variables are those specified in Equation 3 in Section 5.3.
.The table shows a sequence of regressions with an increasing number of explanatory
variables from 1 to 11. For each possible number of explanatory variables, the table
shows the two best combinations of variables out of those available. The chosen

variables are marked with an “X”.

The best sub-sets for the explanatory variables were identified using the Mallows C-
p statistic."*! The “best” model will have a C-p value close to p, where p is the

number of parameters in the model including the constant.

! Draper and Smith (1998)
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Table 6.11 Best Subsets Regression, Unpruned Sawlog Prices vs Explanatory Variables*

Regression no 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
No of variables 1 1 2 2 3 3 4 4 5 5 6 6 7 7 8 8 9 9 10 10 11
Variables

ResidVal (X,) X X X X X X X X X X X X X X x X xXx xXx X x
CNI (X5) X X X X X X X X X X X X X X X x
Nelson (X3) X X X X X X X X X X X X X X X X x x
Canty (Xy) X X X X X X X
CNI*ResidVal (Xo) X X X X X X X X X X X X X X Xx
Nelson*ResidVal X X X X X X X X X X X X X
(X10)

Canty*ResidVal X X X X X X X
(X11)

Open (X5) X X X X X X X
Size (Xg) X X X
Ki1Xs) X X X X X X X X X X X X
K2 X¢) X X X
R-Squared 85.7 383 90.3 88.5 92.3 91.7 92.8 92.8 93.8 93.5 952 943 957 956 96.1 96 964 96.4 96.5 96.5 96.5
R-Sq(adj) 85.3 36.5 89.7 87.8 91.5 909 91.8 91.8 92.7 92.3 94.1 93.1 94.6 945 95 94.8 95.1 951 95 95 949
C-p 63.2 3764 353 47.2 239 28 225 229 18.1 20.3 109 167 95 98 85 94 87 9 103 104 12

*Note that in the table, log residual value is denoted by “ResidVal”, and the dummy variables for the regions are denoted by “CNI”, “Nelson’ and “Canty”, respectively.

The dummy variables for firm’s knowledge about sawlog attributes are denoted by K1 and K2. See Section 5.3..
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Based on the best sub-sets analysis results in Table 6.11, a regression was specified

as follows:

Price = f( “ResidVal”, “Open”, “K1”, “CNI”, “Nelson,”
“Canty,” “CNI*ResidVal,” “Nelson*ResidVal”)

Where “CNI*ResidVal,” “Nelson*ResidVal” are interactions between the
terms for residual value and the dummy variables for the CNI and

Nelson/Marlborough. The other variables are as specified in Section 5.3.
This regression (regression no 15) has a C-p value of 9.4,with p (number of
parameters including the intercept) = 9 (Table 6.11). The estimated coefficients for

this equation and their statistical significance are shown in Table 6.12.

Table 6.12 Hedonic Price Function , Unpruned Sawlog Prices

Predictor Coef StDev T P
Constant 12.530 5.26 2.39% 0.025
ResidVal 1.433 0.1420 10.10%* 0.000
CNI 44,366 9.180 4,83%* 0.000
Nelson 32.095 6.411 5.01%* 0.000
Canty 6.145 2.484 2.47* 0.020
CNI*ResidVal -0.8293 0.1855 -4 47%* 0.000
Nn*ResidVal  -0.5107 0.1406 -3.63** 0.001
Open -5.170 2919 -1.77NS 0.088
K1 -9.534 2.524 -3,78%* 0.001
S =4.089 R-Sq 96.1% R-Sq(adj) 95.0%
ANOVA
Source DF SS MS F P
Regression 8 10841.0 1355.1 81.050** 0
Error 26 4347 16.7
Total 34 11275.6

* %% Denotes that the F or t-statistic is significant at 5% or 1% levels respectively. NS denotes

that the F or t-statistic is not statistically significant.

The results indicate that even after accounting for variation due to log residual value,

there is significant price variation due to regional effects.
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Note that the estimated coefficients in this equation-are for the difference in price
between Otago/Southland and the other three regions. Based on this specification, a
clear difference emerges between unpruned sawlog price in the CNI and
Nelson/Marlborough compared to prices in Canterbury and Otago/Southland. There

was a smaller difference between Canterbury and Otago/Southland prices.

However, the two interaction terms “CNI*ResidVal” and “Nelson*ResidVal” have
negative coefficients. This shows that these regions’ price advantage declines
significantly as log residual value increases (ie the regional price advantage for the

CNI and Nelson is not as pronounced for the higher value unpruned logs).

The firm-based variables have some explanatory power, but are not as statistically
significant as the regional variables. A regression excluding the firm variables, but
| using residual value and the dummy variables for the CNI and Nelson, could be
specified with very little loss of explanatory power (R-squared = 94%, compared to
96% for the equation using firm-based variables). Note that the “K1” variable
behaved as expected. Firms that provided the least log quality information had
significantly lower prices (at the 1% level). The “Open” variable did not behave as
expected. Open market sale prices were somewhat lower than sales by integrated

firms. However, this difference was not statistically significant at the 5% level.

Of the ‘firm” variables, “K1” has the best explanatory power. This means that there
were significant price differences between firms that provided only basic log

specification data in the survey and those that provided additional information.
Regional Market Variables

Although there appeared to be significant differences in sawlog prices between
regions, it was not possible to identify any single market attribute as an explanatory

variable for these regional variations. The five market attributes specified in Table

3.1 are strongly correlated, as shown in Table 3.2. The strong correlation between
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them means that their individual effect on regional sawlog prices cannot be

identified.
6.5 Testing of regression residuals

An important assumption underlying the statistical tests reported in this chapter is the
assumption that the residuals (differences between actual and predicted Y values for
any data point) are normally distributed and independent of the value of the

estimated Y variable.'*?

The residuals were tested for normality using the Anderson-Darling normality test.”*?
This calculates an A-squared value for the residuals which tests the null hypothesis
that the residuals are normally distributed. For all the models fitted to the data in this
study, A-squared values for the residuals were not significantly different from

normal at the 5% confidence level (see Appendix 5).

The assumption that the variance of the residuals is constant (homoscedasticity) can
be tested by plotting a scattergram of the residuals versus the fitted or estimated
values of the Y variable."** Residual plots for the ANOVA and regression equations

estimated in Section 6.2, 6.3 and 6.4, are shown in Appendix 5.

Generally, the residual plots showed no obvious correlation between the residuals
and the estimated Y values. The t-test and F-test values for the analyses could

therefore be assessed for statistical significance in unadjusted form.

132 Draper and Smith (1998)
133 MacKenzie and Goldman (1999)
134 MacKenzie and Goldman (1999)
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6.6 Limitations of the survey data

The survey data have three limitations, which means that any statistical tests for
differences in log prices between regions and the causes of such differences, must be

interpreted with some caution.

Size of the data sets

The major limitation was the relatively small number of sales reported in the survey.
The intention was that three firms in each wood supply region would be able to
supply a representative price for each log grade, for each of the three years 1997,
1998, and 1999. This would have resulted in 36 data points for each grade. In the
event, the size of the data sets were 25, 27 and 18 sales for P, S and L grades
respectively. The small size of the data set had two causes. Firstly, the survey was
‘of major forest owning firms, and there are only a small number of these in each
wood supply region. Secondly, some firms had incomplete records, and were not

able to supply prices for 1997 and 1998.
Missing data

The small size of the data set meant that some cells in the design matrix had few or
no data. Particularly when trying to model the relationship of unpruned sawlog
prices with non-physical sawlog attributes, it was necessary to specify reduced
models, with some first-order and all second and third-order interaction terms

missing.
Heterogeneity of data types

Finally, the data were not uniform in nature. Ideally, all participating firms would
have selected representative sales from the mid-point of each survey year, and
responded with the price data and associated log specifications for the sale. The
intention was to compare short-term equilibrium prices in each of the three years
1997, 1998 and 1999. In practice, the price data were not homogeneous. Some

firms were able to supply prices from individual sales. Others supplied a price for a
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particular log grade that was an average of sale values over one year. It is possible
that some inter-firm variation in prices was due to the different time periods to which

the data applied.
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7.  CONCLUSIONS
7.1 Regional differences between sawlog prices

Null hypothesis 1, that the differences between actual domestic sawlog prices in
different regions are not statistically significant, was rejected.

This suggests that for forestry valuation or project evaluation, a single New Zealand
radiata pine log price schedule is not appropriate. Estimated log prices should
account both for regional differences in log prices, and also for variations in prices

paid for logs originating from different forest resources.

As well as variation between regions, there was apparent variation in log prices
between firms within each of the four wood supply regions (Tables 6.2, 6.4, 6.6).
.Because of the need for confidentiality, differences in log prices between individual
firms cannot be discussed in this thesis. However, the log price survey showed that

price differences between forestry firms within each region were marked.

One reason for the variation between firms, was the diversity of specifications that
existed within each of the three nominal log grades (P, S, and L)). The standard
minimum SED limits of 30 cm (P2 and S2) and 40 cm (P1 and S1) were not used in a
majority of P and S sales. Many firms preferred to market a single grade with a
minimum SED of 35 cm. Minimum branch size and sweep specifications were also

variable within each of the two unpruned log grades.

The diversity of log specifications used by different firms means that any log price
schedule based on the standard FRI grades must involve some adjustment to actual
price data, as they are likely to be based on non-standard grades. For example,
prices for a pruned log grade with a minimum SED of 35 cm would have to be
adjusted upwards if used for a standard P1 grade (minimum SED 40 cm), or
downwards if used for a P2 grade (minimum SED 30 cm). As suggested in Section

2.2, the MAF log price series is based on such adjusted data. However, MAF do not
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disclose the adjustment method as the adjustment is carried out by the firms

supplying the price data to MAF.
7.2 Log Residual Value and Log Prices

Null hypothesis 2, that the relationship between actual domestic sawlog prices and

physical log characteristics is not statistically significant, was also rejected.

However, the P sawlog residual values were of limited value as predictors of log
price. For a regression function to be useful for prediction, one rule of thumb is that
its F-statistic needs to be approximately four times greater than the threshold level
for significance at the 5% confidence level. '** The F-statistic value for the P
sawlog regression did not meet this criterion. However, the regression of price on log
residual value for unpruned sawlogs did meet this criterion (F-statistic value 198.54,

R-squared = 85.7%).

The main difficulty with using log residual value as a predictor of price, was the lack
of a complete set of physical log characteristic data. Log sale specifications for
minimum SED and branch size, and regional average values for wood density and
internode index , were not ideal predictors of sawlog value. Only a small number of

P sawlog survey responses included a specification for average PLI.

There may be good reasons for this state of affairs. For a large resource owned by a
major forest owner, sawmillers may have come to know that resource very well and
they may expect to be supplied with logs that exceed the minimum specifications.
The price paid for logs would be based on the expected log quality rather than the

minimum specification.

Why do firms not have accurate data on log characteristics? In recent discussions
with two forest managers, one suggested that the cost of pruned log assessment was
not considered justified, particularly for a large reasonably uniform forest resource

with reliable tending records. The other manager pointed out that his firm had a

135 Draper and Smith (1998)
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number of log quality and marketing initiatives, and that assessment of PLI was a
low priority. - Historically, forest managers seem to have believed that the costs of
collecting these log characteristic data outweigh the benefits. In this light, it is
interesting to note that unpruned sawlog sales where firms appeared to have a greater

knowledge of their resource fetched significantly higher prices overall (Table 6.12).

Having said that, this study confirmed that residual log values are reliable estimators
of unpruned sawlog prices for forest valuation. Some forest owners are now moving
towards accurate measurement of log characteristics, both pre-harvest and also post-

136 A set of measured log characteristics for

harvest ie. in the log yard or at mill door
a sale would allow calculation of residual values that could be compared with

realised prices.

It is also worth noting that in the survey of pruned log sales, all sales with PLI
vspecifications were made on the open market rather than by an internal transaction in
a vertically-integrated firm. Since 1999, large vertically-integrated firms such as
Carter Holt Harvey have become more active in buying and selling logs in the open
market.'> In buying stands where the pruning history is not known, they may risk
paying too much for pruned stands with low PLI’s unless they make some form of

assessment of likely clearwood yield.
7.3 Non-physical Sawlog Attributes and Log Prices
Null hypothesis 3, that the variation in domestic sawlog prices between regions is not

related to the contractual sale or market attributes of domestic sawlogs in each

region, was rejected.

16 yayne (1999a, 1999b)
137 CHH have set up a “Woodmetrics,” a stand-alone wood marketing service for small forest

growers.
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A statistically significant relationship can be shown between log prices and the

"~ “Knowledge” variable based on the amount of data that firms provided on physical
log characteristics. Whether or not firms sold logs on the open market or as a
vertically-integrated sale (“Open”) was not statistically significant, and the sign of
the estimated coefficient was contrary to expectation. It was expected that open-
market sale prices would be significantly higher than in vertically-integrated sales
but this was not shown by the survey data. Both the “Knowledge” and “Open”
variables were more important than the size of the firm. The larger forestry firms
(annual production > 15% of the regional total) appeared to have no price advantage

over the smaller firms (Table 6.11).

No single market competitiveness variable emerged as a strong predictor of log
prices. The variables used to estimate the competitiveness of sawlog markets (Table
3.1) showed that markets in the four wood supply regions were different in structure.
However, because the competitiveness variables were highly correlated, it was not
possible to identify any sub-set of these variables as having stronger explanatory

power than the other variables.

For example, regions with a high concentration of forest ownership also had a high
concentration of ownership in the sawmilling industry. This was usually due to one
or two large vertically-integrated firms dominating in all regions, with the exception
of Canterbury. Therefore, regional markets with a high concentration of forest
ownership will not be dominated by forest owners, because they also own most of

the sawmilling capacity.

The percentage of sawlogs processed domestically was of limited value as an
explanatory variable because three out of four regions were very similar in this
respect (varying from 47% to 56%). Only Canterbury showed a marked difference

from the other regions with 87% of sawlog volume processed domestically.
It was expected that a high proportion of sawlog exports would mean a competitive

market for sawlogs. However, in Otago/Southland the higher volume of exports

simply reflects large recent increases in wood supply with no corresponding increase
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in sawmilling capacity. This is also reflected in the lower degree of vertical
integration in Otago/Southland compared to Nelson and the Central North Island.
Local opposition halted a recent proposal by Wenita Forest Products for a large
integrated processing facility at Allenton."*® Had this proposal gone ahead then the
percentage of vertical integration in Otago/Southland would now be closer to that for

Nelson/Marlborough.

One factor not examined was the influence of economies of scale which are present
in the sawmilling industry.” However, a variable that measured the size of
sawmills in each region would probably be correlated with other variables such as
the percentage concentration of sawmilling firms. In other words, regions with a
high concentration of sawmilling firms would also have the highest percentage of

large (and probably vertically-integrated) sawmills.
.7.4 Suggestions for further research

Further work could be undertaken on a number of questions raised, but not

‘adequately answered, by this study.
Measurement and recording of log characteristics

Which firms are now measuring and recording individual log characteristics, and can
these measured characteristics be used to predict market values for logs? The major
forest owners are moving rapidly towards centralising their log making and
distribution in response to customer demand for increasing differentiation of logs by
quality and size."* In tandem with this trend, electronic log scanning and
measurement technologies are now being applied by forest owners. These
technologies allow individual log characteristics to be measured and recorded
electronically during the log making process. **! Finally, some major forest firms

have encountered problems with processing and marketing logs with variable

138 NZ Forest Industries Review (1997)
139 Abel (1977)

140 Tayne (1999a, 1999b)

M1 Riddle (1999)
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intrinsic characteristics (eg wood density, clearwood percentage), and now measure

their forests for these characteristics.'*?

Given these trends, the accurate prediction of residual log value from log
characteristics may soon become possible using databases of electronically stored
log measurements. A first step in this direction would be to quantify the volumes of
logs that are now being produced in centralised locations with electronic

measurement and data capture of log characteristics.
Market dominance

Does the dominance of a few forestry firms in each region have any implications for
the competitiveness of the sawlog market? Because of the high correlation between
the concentration of forest ownership and sawmill ownership in the four regions
‘studied in this thesis, it was not possible to draw any conclusions about this question.
This question has particular relevance when large firms wish to merge with or sell
forest or sawmilling assets to another large competitor that operates in the same
region. The Commerce Commission usually declines these proposals on the grounds
that they would lead to anti-competitive behaviour by one or two dominant firms.
However, the role of countervailing dominance on the part of sawmillers and other

‘log buyers deserves further research.

One influence on market competitiveness that it was not possible to quantify was the
influence of “near entrants”. These are firms which will enter a market, should the
price paid for a commodity become marginally more favourable. This could happen
where a dominant forest-owning firm attempts to drive up sawlog prices by

restricting supply. Should this happen, the supply of sawlogs will increase as ‘near

entrants” enter the market, attracted by a marginally higher sawlog price. Similarly,

should a dominant sawmill attempt to drive sawlog prices down by restricting its
demand, other “near entrant” sawmills will increase their demand for sawlogs,

attracted by the marginally lower market price for sawlogs.

12D, Cown , pers comm,
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Because there is a limited pool of uncommitted mature timber in most New Zealand
regions (Section 3.1 p26), “near-entrants” are most likely to be forest owners in
adjoining regions, attracted by higher prices which enable them to absorb the
additional cost of log cartage into another region. The quantities of such inter-
regional log flows and their sensitivity to differences in log prices between regions
has not been formally studied to date. This is surprising given its critical role in

decisions by the Commerce Commission.
Methods used to estimate log prices

This study has collected evidence of considerable variation in sawlog prices, both
between firms and between wood supply regions. This evidence shows that in
valuing a forest resource, forest managers should account for the region where it is
growing and the expected log quality of the resource. There is no evidence that this
is being done. To validate this conclusion, a more detailed survey of forestry firms
and forestry consultants is needed to determine the sources of data and methods used
to compile the in-house log-price data which are likely to be the log prices actually

used for forest valuation and project evaluation in New Zealand.

7.5 Summary

Significant differences were found between prices in the four wood supply regions,
studied in this thesis. These differences were consistent over the three years covered

by the thesis (1997-1999), and across three log grades (P, S and L).

Using log residual value as an explanatory variable for prediction of log prices gave
mixed success. It proved to be a good predictor of log value for unpruned (S and L)
logs, and looked promising for P logs, but was constrained by a lack of suitable data

on P sawlog characteristics.

Using regional market competitiveness as an explanatory variable for prediction of

log prices proved unsuccessful. In contrast, one firm-based variable relating to the
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level of knowledge about sawlog physical characteristics, was shown to have a

“significant effect on prices.

In conclusion, the most successful approach to prediction of log price used a
regression of actual prices on log residual values, with a correction for regional and
firm effects. In order to be reliable this approach requires a large set of data with

accurate measurements of log characteristics.
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Appendix 1(a)

Total regional domestic sawlog volume and
Vertical integration

1. Annual total regional rough sawn timber

production

(Source:MAF Statistical Release SR35/2000)
1999 1998
() (m®)

Central North Istand 1638035 1681 867
Nelson/Marlborough 330664 331 146
Canterbury 160 357 150 687
Otago/Southland 289347 261 167

largest (in production) sawmilling firms
(Source: Policy Information group, MAF)

1999 1998 1997

(m’) (m’) (m*)
Central North Island 1323340 1362264 1239079
Nelson/Marlborough 259512 260796 225 648
Canterbury 69 220 65 766 74 487
Otago/Southland 169129 168274 146401

1997
(m*)

1559 517

290417
161 509
224 044

. Annual rough sawn timber production from the three

. Annual rough sawn timber production from the largest

(in production) sawmilling firms, non-integrated

(Source: MoF (1997¢,1997d), Jayne (1998))

Central North Island
Nelson/Marlborough
Canterbury
Otago/Southland

production) sawmilling firms, integrated

Central North Island
Nelson/Marlborough
Canterbury
Otago/Southland

Mean
(m’)

80 000
28 000
69 824
50 000

Mean
(m*)
1228228
220 652
0

111 268

Mean
(m*)

1 626 473
317 409
157 518
258 186

Mean
(m’)
1308 228
248 652
69 824
161 268

Firm

Tachikawa
Waimea Sawmillers
All firms

Niagara

. Total annual rough lumber production from the largest (in

% of Total regional
lumber production

76%
70%
0%
43%
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Appendix 1(b)
Regional concentration, roundwood markets

Total Harvest Harvest

Firm NSA(ha) (,000 m3) (% of region total)
Central North Island

Fletcher Challenge/

CNI Partnership 290 000 64008 63%
Carter Holt Harvey 131 300 25008 25%
NZ Forest Managers 36 800 400 4%
Regional total 534772 10 100

Nelson/Marlborough

Weyerhaeuser 63 798 550 38%
Carter Holt Harvey 28 500 450§** 31%
Marlborough Regional Forests 3200 21 1.5%
Regional total 153 867 1460

Canterbury

Selwyn Plantation Board Ltd 10 000 85 12%
Carter Holt Harvey 32 800 350 . 50%
Crown Forest Management 7200 <10%
Regional total 94 784 700

Otago/Southland

Wenita 25000 345 33%
Ernslawl 11 200 200§** 19%
Rayonier 32 640 235%%* 22%
Crown Forest Management 7800 <10%
Regional total 154 512 1060

Source: MoF (1997b,1997¢, 1997d, 1997¢). Harvest values marked “**” were
provided by the relevant firms.
§ Indicates that firms market most of their domestic sawlog production through

vertically integrated transactions.
All data are as at 31/3/96.
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Appendix 1(c)

Regional concentration, sawlog consumption

Annual rough sawn timber production from the three
Iargest (in production) sawmilling firms

1999

(m’)
Central North Island 1323 340
Nelson/Marlborough 259 512
Canterbury 69 220
Otago/Southland 169 129

1998

(m’)
1362 264
260 796
65 766
168 274

Annual sawlog usage from the three largest

(in production) sawmilling firms

1999
| (m’) (ir)
Central North Island 2482 342
Nelson/Marlborough 452 230
Canterbury 125 371
Otago/Southland 338 855

Annual total regional sawlog
usage
1999

() (1)
Central North Island 3 014 000
Nelson/Marlborough 609 000

1998
(m®) (1r)
2 554 001

475 032

120 834

336 876

1998
(m’) (r)
3103 000

609 000

278 000

495 000

1998

82%
78%
43%

Canterbury 295 000
Otago/Southland 533 000
Ratio of three largest owners sawlog usage
to regional total (%)

1999
Central North Island 82%
Nelson/Marlborough 74%
Canterbury 42%
Otago/Southland 64%

68%

1997

(m’)
1239079
225 648
74 487
146 401

1997
(m?) (tr)
2 363 624

396 453

146 599

308 008

1997

(m’) (rr)

2 890 000
535 000
299 000
444 000

1997

82%
74%
49%
69%

Mean
(m’)
1308 228
248 652
69 824
161 268

Mean
(m’) (rr)
2 466 656
441 238
130 935
327 913

Mean
(m?) (rr)
3002 333
584 333
290 667
490 667

Mean

82%
75%
45%
67%
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Appendix 1(d)
Regional proportion of sawlog production that is processed domestically

Annual sawlog exports
(Source:MAF Statistical Release SR38/2000)

1999 1998 1997 Mean
@) @) @) @)@ (@)@
Central North Island 3395177 3103000 3848035 3448737
Nelson/Marlborough 586912 369238 581028 512393
Canterbury 63 197 1 567 84 130 49 631
Otago/Southland 433220 317283 421051 390518

Annual domestic sawlog
consumption
(Source: Policy Information group, MAF)

1999 1998 1997 Mean
| @)@ @)@ @)@ @) )
Central NorthIsland 3014000 3103000 2890000 3002333
Nelson/Marlborough 609 000 609 000 535 000 584 333
Canterbury 295 000 278 000 299 000 290 667
Otago/Southland 533 000 495 000 444 000 490 667

Ratio of annual domestic sawlog
consumption/ Total regional sawlog

production

1999 1998 1997 Mean
Central North Island 47% 50% 43% 47%
Nelson/Marlborough 51% 62% 48% 54%
Canterbury 82% 99% 78% 87%
Otago/Southland 55% 61% 51% 56%
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APPENDIX 2
SAWMOD INPUT AND OUTPUT DATA USED FOR RESIDUAL VALUE
CALCULATIONS
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Appendix 2a
Inputs, P Grade Sawlog Residual Value Calculation

SAWMOD (Used to calculate P Grade Sawing cost)

Sawpattern Selection (%)

|- Pruned -||----- ——- Unpruned -------- |
50 200 1x 2x 1x 2x%
Log Grade Grading Mill 50 &25 25 200 x 100 100 100 100 75
Aggregation Criteria No. mm mm mm x50 200 x50 x50 x40 x40 x40
INDIV__PRUNED AYAY2 3 54 46
- Mill Conv Timber Port Sawn Timber
No. Sawmill Type std Loss (%) Name Transport Cost
3 Carriage Bandmill A 3 4 Mt. Maunganui 50.00
| -—————- Chips -------- | Firewood
Mill Solid Wood Residue Cost Price Transport Net Return
No. (%) vValued As ($/m~3) ($/BDU) ($/m"3) ($/m"3)
3 70 Domestic Chips 9.00 117.00 16.00
Mill Oper Uptime Capital ($Millions) Return Operating Costs MSG Cost
No. Hrs/yr (%) Plant Working (%) ($/hr)+($/m"3sawn) ($/m"3sawn)
3 1495 20 7.680 2.230 8 881 1.20 5.13
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INTERFACE MODEL

Inputs used by INTERFACE to calculate Gross

Log Values (Value of Green lumber plus Wood
residues)

Half Taper Sawing

1. Sawkerfs Headrig 4.0 mm 2.

Edgers 5.5 mm

4. Cant Depths (Vary according to defect core

size)
Nominal 100 150 200 250
Actual 102 157 206 258
5. Sizes Recovered
Thickness
Nominal 25.0 40.0 50.0
Actual 26.8 42.8 53.5
Widths
Nominal 75 100 125 150 200
“Actual 77 102 128 157 206

6. Pricelist* Clear ClFace #1lCuts #2Cuts Knotty Indust.

$/m3 514 423 314 266 248 182

*Pricelist estimated by INTERFACE from lumber price values in Appendix 3.

250
258

300
310

Min Opening Face 150 x 3500 mm 3.

Overcut

Chips Sawdust

45

-10
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Appendix 2b
SAWMOD Inputs, S/L. Grade Sawlog Residual Value Calculation

Sawpattern Selection (%)

|- Pruned -||-------- Unpruned -------- |
50 200 1x 2x 1x 2x%
Log Grade Grading Mill 50 &25 25 200 x 100 100 100 100 75
Aggregation Criteria No. mm mm mm x50 200 x50 x50 x40 x40 x40
INDIV_UNPRUNED MV 3 50 50
Mill Conv Timber Port Sawn Timber
No. Sawmill Type std Loss (%) Name Transport Cost
3 Carriage Bandmill A 3 4 Mt. Maunganui 50.00
|-———~—- Chips -------- | Firewood
Mill Solid Wood Residue Cost Price Transport Net Return
No. (%) Vvalued As ($/m~3) ($/BDU) ($/m"3) ($/m”3)
3 70 Domestic Chips 9.00 117.00 16.00
Mill Oper Uptime Capital (SMillions) Return Operating Costs MSG Cost
No. Hrs/yr (%) Plant Working (%) ($/hr)+($/m™3sawn) ($/m"3sawn)
3 1495 90 7.680 2.230 8 881 1.20 9.13
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APPENDIX 3
LUMBER PRICE DATA USED FOR RESIDUAL VALUE CALCULATIONS
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Jun-97
Sep-97

Jun-98
Sep-98
Mar-99

Jun-99
Sep-99

Jun-97
Sep-97

Jun-98
Sep-98
Mar-99

Jun-99
Sep-99

PPI Framing
1013

1013

Mean 1997

987
975
Mean 1998

969

970
1003
Mean 1999

PPI Framing
1013

1013

Mean 1997

987
975
Mean 1998

969
970

1003
Mean 1999

Nol Clears
491
491
491

479
473
476

470

470
486
478

Nol Clears
570
570
570

555
548
552

545
546

564
555

No 2 Clears
387
387
387

377
372
375

370

370
383
377

No 2 Clears
486
486
486

474
468
471

465
465

481
473

Cuttings
314
314
314

306
302
304

300

300
311
305

Cuttings
335
335
335

326
322
324

320
320

331
326

<200 mm

Factory
251
251
251

244
241
243

240

240
248
244

>200 mm
Factory
298
298
298

290
287
289

285
285

295
290

NolF
335
335
335

326
322
324

320

320
331
326

NolF
345
345
345

336
332
334

330
330

342
336

No 2F
251
251
251

244
241
243

240

240
248
244

No 2F
261
261
261

255
252
253

250
250

259
255

Green rough-sawn prices-SAWMOD March 1999 Indexed ($/m3 ex mill)

Box
167
167
167

163
161
162

160

160
166
163

Box
209
209
209

204
201
202

200
200

207
204

Boards
261
261

261

255
252
253

250

250
259
255

Boards
261
261
261

255
252
253

250
250

259
255

Export Sq
209
209
209

204
201
202

200
200

207
204

F8+
293
293
293

285
282
283

280

280
290
285

F8+
293
293
293

285
282
283

280
280

290
285

F5
261
261
261

255
252
253

250

250
259
255

F5
261
261
261

255
252
253

250
250

259
255

F4
199
199
199

194
191
192

190

190
197
193

F4
199
199
199

194
191
192

190
190

197
193

<F4
157
157
157

153
151
152

150

150
155
153

<F4
157
157
157

153
151
152

150
150

155
153
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Quarter PPI Framing
Jun-94 1210
Sep-94 1188
Dec-94 1156
Mar-95 1149
Jun-95 1165
Sep-95 1133
Dec-95 1128
Mar-96 1097
Jun-96 1095
Sep-96 1046
Dec-96 1045
Mar-97 1018
Jun-97 - 1013
Sep-97 1013
Dec-97 1000
Mar-98 989
Jun-98 987
Sep-98 975
Dec-98 962
Mar-99 969
Jun-99 970
Sep-99 1003
Dec-99 1013

STD DEV

North Island Clears KD RS
Low High
730 990
775 1022
750 850
600 760
700 850
650 800
580 750
500 720
630 850
500 790
500 750
500 700
500 790
575 800
640 770
560 700
550 700
635 700
710 730
89.58 79.80

Median

860

898.5
800
680
775
725
665
610
740
645
625
600

645
687.5

705
630

625
667.5
720

76.49

NZ Timber Industry Federation Lumber Price Data ($/m3 ex-mill)

South Island Clears KD RS
Low High Median
770 1200 985
600 900 750
600 930 765
600 1100 850
845 880 862.5
500 850 675
580 800 690
430 880 655
600 800 700
600 680 640
490 820 655
550 700 625
635 1000 817.5
500 700 600
530 640 585
650 650 650
720 720 720
680 700 690
705 705 705
08.33 128.42 80.30
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NZ Timber Industry Federation Lumber Price Data ($/m3 ex-mill)

North Island Box GS South Island Box GS
Quarter PPI Framing Low High Median Low High Median
Jun-94 1210 260 260 260 300 300 300
Sep-94 1188
Dec-94 1156 195 251 223 200 300 250
Mar-95 1149 200 270 235 240 255 247.5
Jun-95 1165 190 290 240 250 320 285
Sep-95 1133 200 290 245 200 285 242.5
Dec-95 1128 190 270 230 190 260 225
Mar-96 1097 170 250 210 180 260 220
Jun-96 1095 170 205 187.5 230 280 255
Sep-96 1046 170 230 200 180 261 220.5
Dec-96 1045 170 280 225 150 260 205
Mar-97 1018 195 265 230 180 260 220
Jun-97 1013 180 270 225 150 280 215
Sep-97 1013
Dec-97 1000 168 180 174 150 250 200
Mar-98 989 155 180 167.5 165 250 207.5
Jun-98 987
Sep-98 975 150 170 160 150 180 165
Dec-98 962 150 180 165 180 220 200
Mar-99 969
Jun-99 970 150 180 165 180 200 190
Sep-99 1003
Dec-99 1013
STD DEV 18.16 45.00 30.60 31.79 34.98 29.12
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NZ Timber Industry Federation Lumber Price Data ($/m3 ex-mill)

Quarter  PPI Framing Median Clears NI Median Clears SI Median Box NI  Median box SI

Jun-94 1210 711 814 248
Sep-94 1188
Dec-94 1156 777 649 193 216
Mar-95 1149 696 666 205 215
Jun-95 1165 584 730 206 245
Sep-95 1133 684 761 216 214
Dec-95 1128 643 598 204 199
Mar-96 1097 606 629 191 201
Jun-96 1095 557 ‘ 598 171 233
Sep-96 1046 707 669 191 211
Dec-96 1045 617 612 215 196
Mar-97 1018 614 643 226 216
Jun-97 1013 592 617 222 212
Sep-97 1013
Dec-97 1000 645 818 174 200
Mar-98 989 695 607 169 210
Jun-98 987 '
Sep-98 975 723 600 164 169
Dec-98 962 655 676 172 208
Mar-99 969
Jun-99 970 644 742 170 196
Sep-99 1003 666 688 :
Dec-99 1013 711 696
STD DEV 56.43 63.18 20.99 16.71



SO TANSIDATU[) UTOOUTT

NZ Timber Industry Federation Lumber Price Data ($/m3 ex-mill)

North Island Nol F BTG Wet 100X50 South Island Nol F BTG Wet 100X50
Quarter PPI Framing Low High Median Low High Median
Jun-94 1210 440 500 470 390 490 440
Sep-94 1188
Dec-94 1156 430 490 460 423 460 441.5
Mar-95 1149 450 500 475 450 465 457.5
Jun-95 1165 450 520 485 435 500 467.5
Sep-95 1133 430 470 450 410 440 425
Dec-95 1128 390 480 435 360 435 397.5
Mar-96 1097 380 470 425 350 420 385
Jun-96 1095 ’ 395 455 425 350 390 370
Sep-96 1046 395 420 407.5 350 415 382.5
Dec-96 1045 380 430 405 250 400 325
Mar-97 1018 340 410 375 330 430 380
- Jun-97 1013 388 410 399 280 390 335
Sep-97 1013
Dec-97 1000 380 410 395 350 400 375
Mar-98 989 370 450 410 330 360 345
Jun-98 987
Sep-98 975 350 380 365 330 340 335
Dec-98 962 338 380 359 360 380 370
Mar-99 969
Jun-99 970 325 375 350 360 380 370
Sep-99 1003 340 395 367.5 375 390 382.5
Dec-99 1013 375 395 385 375 390 382.5

STD DEV 37.72 45.08 40.06 49.84 39.61 40.61
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NZ Timber Industry Federation Lumber Price Data ($/m3 ex-mill)

North Island No2 F RS H3 100X50 South Island No2 F RS H3 100X50
Quarter  PPI Framing Low High Median Low High Median
Jun-94 1210 400 440 420
Sep-94 1188
Dec-94 1156 350 487 418.5 390 465 427.5
Mar-95 1149 385 470 427.5 390 465 427.5
Jun-95 1165 420 450 435 350 465 407.5
Sep-95 1133 . 370 440 405 375 477 426
Dec-95 1128 360 430 395 320 477 398.5
Mar-96 1097 330 420 375 260 400 330
Jun-96 1095 320 480 400 360 410 385
Sep-96 1046 320 400 360 329 450 389.5
Dec-96 1045 330 460 395 265 330 297.5
Mar-97 1018 345 450 397.5 270 420 345
Jun-97 1013 330 420 375 330 450 390
Sep-97 1013
Dec-97 1000 340 410 375 325 450 387.5
Mar-98 989 320 450 385 320 370 345
Jun-98 987
Sep-98 975 260 320 290 320 350 335
Dec-98 962 300 380 340 360 360 360
Mar-99 969
Jun-99 970 268 360 314 350 360 355
Sep-99 1003 300 385 342.5 300 360 330
Dec-99 1013 354 360 357 345 360 352.5
STD DEV 38.77 45.96 38.26 39.09 51.20 38.19
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Quarter
Jun-94
Sep-94
Dec-94
Mar-95
Jun-95
Sep-95
Dec-95
Mar-96
Jun-96
Sep-96
Dec-96
Mar-97
Jun-97
Sep-97
Dec-97
Mar-98
Jun-98
Sep-98
Dec-98
Mar-99
Jun-99
Sep-99
Dec-99

STD DEV

NZ Timber Industry Federation Lumber Price Data ($/m3 ex-mill)

Median Nol NI
388

398
413
416
397
386
387
388
390
388
368
394

395
415

374
373

361
366
380

16.24

Price Data Adjusted by PPI (Framing)

Median Nol SI
364

382
398
401
375
352
351
338
366
311
373
331

375
349

344
385

381
381
378

24.20

Median No2 NI

362
372
373
357
350
342
365
344
378
390
370

375
389

297
353

324
341
352

23.08

Median No2 SI
347

370
372
350
376
353
301
352
372
285
339
385

388
349

344
374

366
329
348

27.32



APPENDIX 4
LOG PRICE SURVEY FORM
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Log Sale Data Form
A. Essential Data

1. Company
2. Date of sale June quarter  September quarter ~ Year
3. Log market region CNI =~ Nelson  Canterbury Otago/Southland

4. Price per unit of sale (at mill) NZ$

5. Unit of sale: perm®  or per tonne

6. Volume range of sale (in units of sale) :Either exact amount or in 10,000 unit
intervals

1-10,000 11-20,000 21-40,000 41-60,000 61-80,000
81-100,000 >100,000 Exact amount

7. Name of log grade (use local name of spec applied to sale)

8. Equivalent FRI Grades (tick equivalent FRI grades included in sale specification):
P1 P2 PR35 S1 S2 S3 Li L2 L3

9. Log Lengths m

m

|

| I I
10. Percentage of sale (if known) I %|___%| % | %

11. Sweep | | | [
‘(Fraction of SED or mm/metre) |____ [ (I
12. SED (minimum) mm or cm
13. SED (average) mm or cm
14. Maximum allowable branch diameter mm or cm

m

m

B. Optional Data

15. Mean stand age (years) 16. Mean log age (years)
17. Pruned log index

18. Resin pocket frequency rp/m’*CL
19. Internal checking

20, Mean basic wood density (MBD) kg/m3

21. Minimum basic wood density kg/m®
22, Other wood stiffness/strength parameters

23. Pre-harvest inventory data available? Yes or No

(attach cruising codes, log making strategy and summary of output).

24. Other log quality data (attach) eg log yard data, Timber-tech data base.

Lincoln University112



Name of company:

Name of person completing the form:

Log Sale Data —Cover Sheet

Contact details(Address, Phone, email):

Regions /Log Grades/Dates:

Tick the boxes relating to each category for which sale data has been provided on the

questionnaire forms.

Year Grade* | CNI Nelson Canterbury Otago/Southland
1997 Pruned
1997 S

1997 L
1998 Pruned
1998 S
1998 L

1999 Pruned
1999 S

1999 L
Comments:
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Log Sale Data Form-Guidelines to Completion of Form

For each company in each region, I am seeking one representative sale per log type per year,
for each of 1999, 1998 and 1997. In other words, each company would supply data for one
representative pruned log sale, one representative S grade sale and one representative L
grade sale, in each year.

One form should be filled out for each individual sale, with supporting data (if available)
attached. Note that some companies will be operating in more than one region, and thus
would be supplying a set of log sale data for each of those regions.

Ideally, sales should be representative (volume of sale, achieved prices) of those being made
by your company. Without knowing the details of individual companies’ sales and
marketing programmes, it is difficult to define “representative”. However, the following
criteria are suggested:
e Prices achieved for the sale should be close to the median price for logs within a broad
grade category (Pruned, S, L).
Sale volume should be close to the median or larger than the median,
e Actual log specifications should be typical of those used within each broad grade
category (Pruned, S, L).

Essential Data

All fields in this part of the form need to be filled out, unless they are obviously not
relevant eg maximum branch specifications for pruned logs.

1. Item 2. Date of sale: this can be either the specific date when the sale agreement was
finalised, or else the quarter when the sale agreement was finalised. For consistency,
data from sales finalised in the June quarter are preferred, or failing that, the September
quarter.

2. Item 2. Year of sale: 1997, 1998 or 1999, )

Item 4. Price: Note: This survey covers only domestic sales. Ideally all data will be

priced at mill, to allow comparability between data. However, another price point could

be used, provided there are data to allow conversion back to at-mill prices.

4. Item 6. Volume of sale: This is to background the nature of the sales. If size of the sale
shows a marked effect on log price, it may be necessary to include size of sale as a study
variable.

5. Item 7. Name of log grade etc: Indicate the nearest equivalent grade using the standard
FRI classification eg many companies now cut a PR35 grade with SED>35cm. This is
equivalent to a P1, with some P2 logs >SED 35.The name of the grade used in the sale
specification is optional, but will help if I need to go back to the company supplying the
data with any query.

6. Item 9-14. Lengths, sweep, SED, maximum branch: These will be minimum quality
/size parameters as specified in the sale agreement. If there are data on average,
maximum or minimum values eg from MARVL, or captured from logyard or Timber-
tech data, then these should also be included. See item 9 below.

»

Optional Data

The optional data will assist with the second stage of the thesis, which will attempt to
relate log quality to achieved prices in the marketplace. Even if this data is available
for only some of the sales, this is still going to be very helpful. ’
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7. Items 17-19. PLI, Resin pocket frequency, internal checking: For pruned logs. Not
all pruned logs sales will be based on these parameters, but if available they should be
included.

8. Items 20-22. MBD/Wood stiffness/Strength: Some companies now collect data on
wood density and strength for structural logs. If available, these could be included.

9. Items 23-24, PHI/Log quality /Log Yard Data: Any data captured as part of the sale
and marketing process, which provides additional log size/quality information eg mean
log SED from MARVL.
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APPENDIX §
RESIDUALS PLOTS FOR ANOVA -AND REGRESSION MODELS
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Appendix 5(a)
Residuals plots, ANOVA Test for Regional Price Differences

(@)  Error residuals normal plot. Goodness of fit to the straight line tests the

hypothesis that the error residuals are normally distributed.

-
999 -
e .
-'2‘ .95 — .o.. """ o' ¢
o 50 1 -
a e
.001 ~
2 0 10 20
Residual
Average: 0.0000000 ($/ tonne) Anderson-Darling Normality Test
StDev: 9.99865 v o Daing orma

N: 70 P-Value: 0.124

Lincoln University117




(b) Error residuals versus estimated Y values (Sawlog prices). A horizontal band
of points indicates that the assumption of constant variance for the error

residuals is valid.
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Appendix 5(b)
Residuals plots, Price versus Sawlog Residual Value,
(Unpruned (S &L) Sawlogs)
(a) Error residuals normal plot. Goodness of fit to the straight line tests the

hypothesis that the error residuals are normally distributed.

Normal Probability Plot

999
.99 B °
> 80 = /,,..,,/';‘/;:
S .50 o
(U .%"t/
Q 4 -
[a) . 2 O //”_,.o.f’ ]
| 95 e
. 05 4 o
01 4
.001
-10 0 10
Residual
Average: 0.0000000 ($/ tonne) Anderson-Darling Normality Test
StDev: 6.87507 : A-Squared: 0.271
N: 35 P-Value: 0.654
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(b)  Error residuals versus estimated Y values (Sawlog prices). A horizontal band

of points indicates that the assumption of constant variance for the error

residuals is valid.
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Appendix 5(c)
Residuals plots, Price versus Sawlog Residual Valueand Regional/Firm

Attributes, (Unpruned (S &L) Sawlogs)

(a) Error residuals normal plot. Goodness of fit to the straight line tests the

hypothesis that the error residuals are normally distributed.

: -.A...,.._,,._,,.:
E — — ,./f 2.
: .50 | [} !9’! 8
0. ¥ B2
E o
.05 i e -
01 - .
esidual
Average: 0.0000000 ($/tonne) Anderson-Darling Normality Test
StDev: 3.57561 A-Squared: 0.306
N: 35 P-Value: 0.548
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(b) Error residuals versus estimated Y values (Sawlog prices). A horizontal band

of points indicates that the assumption of constant variance for the error

residuals is valid.
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Appendix 5(d)
Residuals plots, Price versus Sawlog Residual Value

(Pruned (P) Sawlogs)

(a)  Error residuals normal plot. Goodness of fit to the straight line tests the

hypothesis that the error residuals are normally distributed.
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001
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Average: -0.0000000 Anderson-Darling Normality Test
StDev: 11.9047 A-Squared: 0.296
N: 8 P-Value: 0.508
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(b)  Error residuals versus estimated Y values (sawlog prices). A horizontal band

of points indicates that the assumption of constant variance for the error

residuals is valid.
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