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Foreword

Ireland’s forest sector is a success story, built on the 10-fold expansion in forest cover achieved since the 1920s. The forest
resource today employs over 12,000 people across the state, in activities ranging from planting and harvesting forests, to
wood transport and processing. Forests also provide a wide range of public goods and services, not least recreation space
for an expanding, and increasingly urban-based population. Given Ireland’s low forest cover of 11%, compared with the
level of 33% across Europe, there is room for expansion of the industry and the creation of additional sustainable and
indigenous jobs.

Recent years have seen Ireland become a net exporter of sawn wood products for the first time in the history of the
state, and probably dating back as far as the beginning of the 18" century. This is a manifestation of the benefits of the state
having a longterm commitment to expanding Ireland’s forest cover and resource.

Considerable scope now exists for further expansion in wood use and processing. This new All Ireland Roundwood
Production Forecast anticipates that production on the island will increase from 4 million cubic metres in 2016 to close
to 8 million by 2035. This doubling of output is set to come, in the main, from privately-owned, grant-aided forests in the
Republic of Ireland.

The forecast is a collaborative effort involving Coillte, the Forest Service, the Northern Ireland Forest Service, Tea-
gasc, as well as the Irish Farmers Association (IFA), the Irish Timber Council (ITC), and the Irish Timber Growers As-
sociation (ITGA). It has brought together improved forest resource information for private and state-owned forests, the
introduction of new harvest planning procedures in Coillte, and a national productivity model for private sector forests,
which has been developed by Teagasc.

Mobilising an additional 4 million cubic metres per year by the end of the forecast period will, of course, present a
challenge to the sector. The issues have been well set out in the recommendations of COFORD Wood Mobilisation report
issued last year. The Department is addressing a number of issues through the current Forestry Programme, including the
critical element of state support for the building of new forest roads, training of harvester and forwarder operators, and
support for voluntary forest certification initiatives. The recently introduced ITGA Wood Price Quarterly, supported by
DAFM, also aims to support mobilisation by providing growers with the confidence to market their produce at a fair price.
In addition to these measures COFORD has established a dedicated Group to work with my officials and the wider sector
in progressing the recommendations made in the Wood Mobilisation report. I am confident the sector has the capacity to
meet these challenges and avail of the opportunities that will arise from an increase in wood production.

In conclusion I want to thank all involved in developing the forecast and bringing the work to a successful conclusion.
As well as supporting wood mobilisation, it provides a good yardstick for measuring progress in the forest sector over the
coming decade and beyond.

Andrew Doyle TD
Minister of State for Forestry

October 2016
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Executive summary

The forest processing and emerging wood energy sectors require forecast volumes at an all Ireland level, to underpin
investment decisions. This document collates forecast volume data from a number of sources and presents them on an
all Ireland basis. Forecast volumes are based on a range of assumptions, yield models, management regimes and forecast
rules which may or may not be applicable at individual plantation level.

To aid in interpretation and planning, this document should be read in conjunction with the COFORD Wood Mobilisation
report'.

A forecast of roundwood production is a best estimate at a moment in time. There are many influencing factors which
may result in a forecast not being achieved. These include catastrophic weather events, fluctuations in timber markets,
changes in forest policy, and longterm impacts of climate change.

Outside of the forecast compilation, the Forest Service, under the auspices of the National Council for Forest Research
and Development - COFORD - is putting in place a process to compare outturn with forecast volumes, with a view to
informing future forecasts.

Three forecasts are presented in this report: (1) forecast of gross volume, (2) forecast of net realisable volume (NRV)
which includes reductions for harvest loss, accessibility and crops unlikely to be harvested and (3) forecast of wood fibre
availability.

A number of advances have been made since the last all Ireland forecast including: (a) improved forest resource infor-
mation for private and state-owned forests, (b) the introduction of new harvest planning procedures in Coillte, (c) the use
of forecasting optimisation software in the Republic of Ireland (ROI) and (d) a national yield class potential model for
private sector forests.

9,000

== Private Sector ROI
8,000 Private Sector NI
Coillte
7,000 = DARD FS

e Total Volume

6,000

5,000

4,000

3,000

Volume (000 m? overbark)

2,000

1,000

Forecast of total net realisable volume

' COFORD Wood Mobilisation Group. 2015. Mobilising Ireland’s forest resource. COFORD, Dublin. Available at www.coford.ie.
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A key feature of this forecast, in line with previous forecasts, is that roundwood supply will increase significantly over
the next two decades, with almost all of the increase coming from privately-owned forests in the ROI and primarily in the
larger size assortments.

The forecast NRV will increase from 3.95 million m? in 2016 to 7.86 million m?® by 2035. Similar to the forecast for
gross volume, there is a temporary decline in 2028 of the order of 0.37 million m?® followed by an upward trend to the
year 2035.

When compared with the 2011 forecast® over the common reporting period 2016-2028, there are relatively small dif-
ferences in total volume - 66.55 million m* compared with the previous forecast estimate of 66.04 million m*. However,
there are year-on-year differences of up to +/-14% in forecast NRV, due principally to the private sector ROI forecast NRV.

Net Realisable Volume 27 cm (000 m? overbark) - All Species (2016 - 2035)
. Private Forest
([ JCaoillte Forest/DARD NI Forest

Volume (000 m?3)
307 - 4,151

(7 4,152 -7,994 o .
@ 7,995 - 11,839 o

Northern Ireland (No County Level Data)

Ordnance Survey Ireland licence No. EN 0076413
© Ordnance Survey Ireland/Government of Ireland

2 Phillips, H. 2011. All Ireland Roundwood Production Forecast 2011-2028. COFORD, Department of Agriculture, Fisheries and Food, Dublin. Available at
www.coford.ie.
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The greatest difference between the current and the 2011 forecast relates to the NRV by harvest type. Thinning volume
is now forecast to account for just 22.04 million m* or 19% of total volume over the forecast period, with the balance of
91.66 million m® or 81% of volume coming from clearfells. When compared with the previous forecast over the period
2016-2028 there is a decline in thinning volume from 33% of total volume to 23%. In line with the decrease in thinning
volume, there is a comparable drop in the area for thinning over the forecast period. Thinning area increases from an esti-
mated 21,600 ha in 2016 to a peak of 34,100 ha in 2023 and then shows a steady decline to 22,400 ha in 2035.

Spruce (includes all spruce species) with a forecast NRV of 97.61 million m® or 85.9% of total volume over the period,
dominates the forecast volumes. In the 2011 forecast it accounted for almost the same proportion (84%) of total volume.
Lodgepole pine and other conifers account for 4.8% and 6.7% of total volume respectively, while broadleaves account for
the balance of 2.9%, equivalent to 3.34 million m* over the period.

The potential wood fibre available for energy and other uses totals 58.1 million m* over the period of the forecast
(Table 1). The volume increases steadily from 1.8 million m?® in 2016 to 4.2 million m? in 2035. The increase is due to
the increasing volume of downgrade and wood residues in line with the increasing volume availability as outlined in the
NRYV forecast.

vi
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Introduction

FORESTS GENERAL

The EU contains 5% of the world’s forests with 157 million ha of forest and 20 million ha of other wooded land repre-
senting 42.3 % of the EU land area. Forest area in the EU has increased at an estimated rate of 0.4% per year since 1990,
due to afforestation programmes, natural succession of vegetation and abandonment of farming. This is in contrast to the
current global situation where the forest area continues to decline. The EU timber growing stock is estimated as being
24 billion m?, of which some 21.7 billion m® is available for wood supply. Net annual increment is 620 million m?, with
fellings accounting for 470 million m® or 76% of increment?.

Ireland, in contrast with the rest of the EU has a relatively low level of forest cover, with 11% in the Republic of Ireland
(ROI) and 8% in Northern Ireland (NI). Current annual fellings total 3.5 million m? for the whole island*. Despite the low
level of forest cover and current felling levels, Ireland has a strong and well-developed wood processing sector, and is a
net exporter of timber and timber related products. This arises from a combination of relatively high timber growth rates
and investment in processing technology.

Forests in Ireland are relatively young in comparison with other EU forests. The majority owe their origin to plantings
over the past fifty years, with the greater part of the private sector in the ROI being planted over the past twenty-five
years. Ownership is 53% state in the ROI and 55% state in NI, compared with an EU average of 40%. Forests are mainly
coniferous: 69% in ROI and 59% in NI. Broadleaf forests account for 17% in the ROI and 29% in NI, with mixed forests
making up the balance.

Forest growing stock and increment

120.0 Bprivate (other)
OPrivate (grant aided)
% 100.0 Bpublic
]
o
>
,g 80.0
= 21.7
2
-g 60.0 -
=-£
(5]
o
& 40.0 -
3
£
3
& 20.0 -
0.0 - ;
2006 2012
Year

Figure 1: Growing stock, Republic of Ireland.

3 FOREST EUROPE, UNECE and FAO 2011: State of Europe’s Forests 2011. Status and Trends in Sustainable Forest Management in Europe

4 Knaggs, G. and O’Driscoll E. 2015. Woodflow and forest-based biomass energy use on the island of Ireland (2014). COFORD Connects, Processing/Products
No.35 and Forest Service Annual Report 2014-2015 /www.dardni.gov.uk/sites/default/files/publications/dard/annual-report-14-15-final-1-july.pdf
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The National Forest Inventory estimated the total standing growing stock in forests in the ROI as 97.48 million m3 in
2012. This represents an increase of 25.62 million m? on the 2006 standing volume®. During the same period the growing
stock has nearly tripled in the private (grant-aided) forests. Public forests contain nearly twice the growing stock of private
forests, but the gap is decreasing rapidly as the younger private forests begin to mature.

Conifer species account for 81.8% of the growing stock volume with broadleaf species accounting for the balance of
18.2%. Sitka spruce is the main volume species, accounting for 59% of the total growing stock, followed by other pines at
9.7%. Counties in the west of Ireland have the highest proportion of growing stock, while Co Cork has the highest overall
growing stock at 12.5 million m®.

In Northern Ireland, the Department of Agriculture and Rural Development (DARD) Forest Service estimates the 2016
standing conifer volume as 12.1 million m?, while the private sector standing volume (including all species) is estimated
as 4.67 million m’.

o
o

o
o

»
=)
1

Annual Increment (millions m? overbark)
w
o
1

20 -
10 T 0.6
0.0 -
Public Private(grant aided) Private(other)

Figure 2: Annual volume increment, Republic of Ireland.

Nearly two-thirds of the increment was accounted for by public forests. Annual harvesting® (state plus private) for the
period 2006-2012 inclusive averaged 2.65 million m’.

Sitka spruce dominates volume increment in terms of species, comprising 70% of the annual volume increment, fol-
lowed by other pines at 9%.

The DARD Forest Service standing conifer volume current annual increment is estimated as being 534,000 m?. Com-
pliance with forest certification requirements results in fellings being less than the current annual increment.

> Forest Service. 2013. National Forest Inventory — Republic of Ireland — Results Covering the National Forest Inventory, 2009 to 2012. Forest Service, Wexford.

¢ Gross volume, no deduction for harvesting losses.
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FORECASTING

Forecasting is about predicting the future as accurately as possible, given all of the information available. Forecasts can be
short-term, medium-term or long-term in nature, with the latter generally used for strategic planning. Typically forecasting
comprises four basic steps - first defining the scope of the forecast and what the data will be used for; second gathering
and validating the available information; third undertaking preliminary analysis to determine does the forecast data behave
the way they should, are there gaps or outliers, and is there a reasonable explanation for the resulting trends and; fourth
selecting/refining and fitting the predictive forecast model (Figure 3).

Forestry is no different than any other business in its requirement for accurate forecasts of production (resource avail-
ability) upon which to guide and inform policy, to base future investment decisions or plan the development of the sector
and the necessary infrastructure. However, with such a long production cycle (rotation length) in comparison with other
industries, production forecasts are by their nature long-term and repeated at regular intervals every five to ten years.

Roundwood production forecasts require (a) information on the forest resource e.g. species, age, productivity, soils,
elevation, previous treatment, (b) information on the intention of owners in terms of silvicultural regime, rotation length,
thinning frequency and intensity, (c) forest growth models which can forecast future volumes in line with owners’ inten-
tions and (d) a forecasting model which incorporates all of the required information and any underlying assumptions e.g.
the sustainability of the forest resource, the replanting of felled crops, the rate at which increases or decreases in forecast
production volumes are released to the market etc.

g T

Owners
Intentions

ForestResource
Information

Forecast Roundwood
Production

Forecasting Forest Growth
Model Models

— A

Figure 3: The elements of roundwood production forecasting.

The history of forecasting in Ireland is relatively short-lived, dating back to the second half of the last century. Fore-
casts for state-owned forests were originally computed by hand and were typically based on a combination of forest in-
ventory information, forest ready reckoners, Forestry Commission yield models and a series of simplifying assumptions.
With the introduction of computers, the computational aspects of forecasting were greatly improved; more complex and
robust forecasting models were possible resulting in greater accuracy and reliability. Today forecasting is based on more
complete inventory information, taking account of environmental considerations and forest management constraints, to-
gether with greatly improved and more flexible growth and yield models and more informed information on the intentions
of owners, especially the private sector.

A forecast of roundwood production is a best estimate at a moment in time. There are many influencing factors which
can result in the forecast not being achieved. Catastrophic events such as the storms which hit the south-west of the coun-
try in early 2014 can result in windblown or partially blown forest crops being harvested early and other crops having
their harvest dates deferred, with a consequent impact on species and size assortment composition, thereby impacting on
the forecast data for one or more years. Other short-term impacts can relate to fluctuations in the market for roundwood.
Strong market demand and strong prices can leverage additional volume supplies to market, resulting in volumes greater
than forecasted. The converse is equally true: when there is a downturn in markets for roundwood lesser volumes are sold
and harvested, resulting in less volume than the forecast. Longer-term impacts on forecast volumes can arise for a number



All Ireland Roundwood Production Forecast 2016-2035

of reasons, including climate change, the impacts of changes in forest policy, changes in the overall regulatory framework
for forestry, and underlying assumptions not holding true: for example investment in forest roads and the capacity of the
contracting resource to deal with increased thinning and clearfell volumes.

Ex post evaluation

As part of the ROI forecasting system, the Forest Service has initiated a process under the auspices of the National Council
for Forest Research and Development (COFORD) to compare actual volume outturn with forecast volume. It will serve
as feedback to improve future forecasts and will be published separately as a standalone document.

PURPOSE OF FORECAST

The purpose of this second all Ireland forecast is to:
a) Provide an agreed methodology and approach for estimating future roundwood availability;
b) Provide the forest and wood energy sector with an accurate forecast of roundwood and wood fibre availability;
c) Facilitate the mobilisation of state and private forest resources;
d) Inform policy and policy/ decision makers regarding future roundwood production; and

e) Underpin future investment in the timber processing and wood energy sectors.

Forecast mapping tool

The roundwood production forecast for the ROI has been developed and produced in the form of a GIS (Geographic
Information System) database. The geographic information used to create the forecast is stored in layers (e.g. windspeed,
yield class, access and elevation) and integrated with geographic software programs, including Remsoft, to allow new
spatial information to be created, stored, manipulated, analysed, and visualised. The geospatial forecast database generat-
ed includes the location of forest properties stored in the form of a digital map and includes the roundwood forecasts from
both private- and Coillte-owned forest areas. A web-based mapping tool will be developed to enable local or user-defined
forecasts to be derived, as well as enabling the display of all forest areas. It is anticipated that this freely available tool will
be online from mid October 2016 and will be of significant benefit for disseminating the results of the forecast.
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Methodology

GENERAL

There are a number of significant changes between the current (2016) forecast and the previous (2011) forecast. These
include:

1. The private sector ROI volumes now include those volumes from the exercise of harvesting rights purchased from
Coillte by for example Irish Forestry Unit Trust (IForUT) and Davy Forestry Fund (DFF). Previously these volumes
were included in the Coillte forecast volumes;

2. The forecast volumes from Coillte farm partnerships, [ForUT and DFF harvesting rights were provided by Coillte
using their forecast methodology due to the more comprehensive inventory information available for these areas;

3. The private sector ROI volumes for spruce and lodgepole pine are now based on GROWFOR yield models and not
on Forestry Commission yield models;

4. Both Coillte and private sector ROI forecasts were compiled using a common software platform - Remsoft. The
optimisation engine in Remsoft allows the user to define the objective to be optimised, the inputs to be used, the
required outputs, and the operating constraints;

5. In the background, the forecasts were run for significantly longer periods (80 years) to ensure that the forecast did
not result in depletion of the resource and that the forest estate was being sustainably managed;

6. The dataset for the private sector ROI forecast has been updated and significantly improved by the Forest Service.
Yield class for Sitka spruce was assigned based on the methodology developed by Farrelly et al.”, which provided a
more reliable estimate of yield class. The dataset now provides a more comprehensive and accurate basis for fore-
casting future roundwood volume production; and

7. The wood fibre potential availability now excludes the tip to 7 cm volume (Tables 1 & 2) from clearfells which
is captured in the estimate of harvesting residues (lop and top) from suitable clearfell sites. Two estimates are pro-
vided: one excluding Coillte small roundwood, with the other including this volume.

COILLTE

Since 2011 Coillte has been developing a new approach to the strategic and tactical planning of its forest resource using
software produced by the Canadian firm Remsoft. Forest planning now has a ‘top down’ approach, whereby Group and
Forest Division strategy can guide the development of plans down to the level of each forest stand. The system uses math-
ematical optimisation to devise harvest schedules.

The strategic forecast is based on the principle of maximising the value of the entire forest asset. This is based, in turn,
on the sum of all future cash flows that can be generated by that asset expressed in present day terms. The harvest sched-
ules that drive those cash flows are altered by the system for each of the 126,000 forest stands until the overall solution
maximises value, subject to various constraints. An overview of the model structure is provided in Figure 4.

7 Farrelly, N., Ni Dhubhain, A. and Nieuwenhuis, M. 2011. Modelling and mapping the potential productivity of Sitka spruce from site factors in Ireland. Irish

Forestry 68 Nos 1&2.
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Objective e.g.
Maximise Inventory
Value

Constraints

Optimisation
Engine

Figure 4: Inputs to the Coillte Remsoft forecast model.

Constraints include sustainability, evenness of volume production, avoidance of high intensity felling in amenity and
biodiversity areas, etc. They are designed to provide for the long-term sustainability of the resource. They also simulate
the effect of restrictions on felling design in terms of coupe size, ‘green-up’ and contiguity constraints. Adjustments to
yield models are made to bring volume estimates, net of harvest loss, closer to those actually achieved.

The model can account for a number of economic, spatial and temporal factors in the decision problem, such as:
* That the felling operation may be more expensive per unit of roundwood in crops of smaller average tree size.

* That thinning may be more expensive than clearfelling, on a like-for-like average tree size basis.

* That the positive impacts that thinning can bring in terms of improved average tree size, can be weighed against the
increased windthrow risk that thinning may cause.

¢ That total volumes of all products scheduled in any one year can be tracked, and that haulage costs to, and capacities
at, each potential customer are included in the analysis.

¢ That the increase in value which may accrue from retaining a stand for one extra year before clearfell, can be
weighed against the time value of money

These are some of the factors encompassed by the management model that was used to create the Coillte contribution
to Forecast 2016. It includes many more factors than those used in the 2011 forecast.

While the new forest management model provides added accuracy, it also serves to highlight the influence of a wide
number of factors on the actual harvesting outcome. The following factors have been shown to significantly affect the
behaviour of the model and the volume which is forecast:

a) Product conversion patterns;

b) Harvesting loss estimates;

¢) Discount rate;

d) Roundwood prices;

e) Roundwood demand levels; and

f) Costs (e.g. access, haul, harvest, restock).



All Ireland Roundwood Production Forecast 2016-2035

The current forecast incorporates far more inputs than before but they are still best estimates and subject to change
over the lifetime of the forecast. In an effort to address some of the uncertainty around the forecast Coillte now produces
its central ‘most likely’ scenario, together with two scenarios with lower and upper bounds of +/- 2% and +/- 5%, respec-
tively. They are based on observation of a number of scenarios executed using the Remsoft forest management model.

Excluded from the Coillte forecast are areas and crops deemed uneconomic or subject to certain management or envi-
ronmental constraints. Potential volumes equivalent to approximately 7% of the average annual forecast are not included
in the forecast. These volumes are physically present on the estate but are excluded from the forecast for reasons such as
location, low productivity, chronic access etc. Figure 5 details the proportion of the total annual volume excluded for the
predominant constraints.

4%

4%

¥ Top 8 Freshwater Pearl Mussel
Sites

®0ld Woodland Sites

42% " Biodiversity Areas

19% ¥ Low Productivity (< Yield Class
14) Non-Pine

B Chronic Access Blocks
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Figure 5: Volumes excluded from the Coillte forecast.

A separate Remsoft model was used to forecast broadleaf volumes.

PRIVATE SECTOR REPUBLIC OF IRELAND

Through the co-operation of Coillte, the private sector forecast was also generated using Remsoft software. A management
model was developed for the private forest resource and included:

a) Objective function;

b) Thinning rules (minimum area, yield class, stability, frequency, intensity etc.);
¢) Rotation lengths;

d) Clearfell rules (tree size and +/- recommended rotation);

e) Treatment of FIPS categories®;

f) Volume yields;

g) Volume reduction factors; and

h) Replacement crops and yield class.

8 The 1998 Forest Inventory and Planning System (FIPS) forest type categories in the private sector account for circa 72,000 ha. Only limited attribute data
are available for these areas apart from general forest classification e.g. mature other broadleaves (37,362 ha), mixed forest mature (14,036 ha), young other
broadleaves (5,483 ha), mature oak (3,968 ha) and mature spruce (2,928 ha). Management regimes were assigned to each category, ranging from long-term
retention to standard forest management.
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The objective was to maximise roundwood volume production over the course of an 80-year planning period, subject
to a number of constraints including limits on the increase or decrease in volume production year on year, a limit on the
maximum volume production in any one year and sustainability of productivity. The objective function was decided upon
by the Roundwood Production Forecasting Group, based on the analysis of a number of possible alternative objective
functions and scenarios. The model, as in the previous forecast, does not include potential volume production from affor-
estation over the forecast period. This will be relatively small and confined to early thinnings.

Rotation lengths and thinning rules were based on a combination of (a) a survey of forest companies and forestry
consultants working in the private sector and (b) the views of the Roundwood Production Forecast Group. The rotation
lengths were shorter than those used in the 2011 forecast, while the number of thinnings was reduced. The thinning inten-
sity was reduced with a thinning cycle of four years for the majority of crops. The reduced rotation length assumption has
a significant impact on the timing of forecast volumes compared with the 2011 forecast, especially over the second half of
the forecast period. On average, rotation lengths for spruce were reduced by five years based on an average weighted yield
class of 20 for the private estate, with the reduction being greater for the higher yield classes (Figure 6).
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Figure 6: Rotation lengths assumed in the 2011 and 2016 forecasts.

The thinning intensity assumed in the current forecast was on average 70% of the 2011 level. It also impacted on fore-
cast volumes, reducing thinning volume, but increasing the clearfell volume.

The model does not impose restrictions on the size of clearfells or take into consideration any possible felling implications
arising from designated area status. However, due to a combination of the smaller average forest size in the private estate
and the model-imposed constraints on annual harvest volumes, the impact is not likely to be as significant as for state forests.

NORTHERN IRELAND

Department of Agriculture and Rural Development Forest Service

In Northern Ireland, production forecasting within the Department of Agriculture and Rural Development (DARD) Forest
Service (FS) estate is based on an ongoing programme of forest stand inventory measurement combined with aspects of
wider forest management planning requirements. This information, as well as informing softwood availability forecasts
is also required to verify sustainable forest management and to form the basis of forestry asset valuations for accounting
purposes. The policy for sustainable forest management is delivered as a requirement under the Forestry Act (Northern
Ireland) 2010, and is assessed for compliance with the UK Forestry Standard by independent audit against the UK Wood-
land Assurance Standard’ (UKWAS).

®  UKWAS is an independent certification standard for verifying sustainable woodland management in the United Kingdom; it is not a certification scheme but,
uniquely, it is designed as a single national certification standard for common use by international forest certification schemes operating in the UK.
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During the spring and autumn of 2015 a total of 399 inventory plots were re-measured to assess volume production and
site productivity (yield class). Production forecasts are based on this survey data and use Forestry Commission growth
models and assortment tables to provide forecast estimates of roundwood volume by reporting categories.

Analysis of the data confirms the likelihood that, after 2030, timber availability will decline to around 75% of current
levels. At the same time, the DARD FS forests are being increasingly challenged by poor nutrition and disease, so that
future forest growth may become more difficult to predict. An element of this estimated forecast decline can be countered
by managing stand rotation lengths and thereby increasing the volume available for harvest from thinning and low impact
silvicultural systems'® (LISS).

DARD FS intends to continue to bring roundwood to market at current levels during the period 2016-2020. This
programme provides a manageable income derived from current sales contract values and results in an affordable re-es-
tablishment obligation. It requires reasonable infrastructure maintenance to support and generates a competitive level of
demand from the all Ireland wood processing sector.

Targets for roundwood production figures will be set annually in compliance with strategic objectives identified in
and met through annual Business Plans targets. Strategic objectives and future timber marketing are subject to successive
government policies, priorities and approvals.

Private forestry sector in Northern Ireland

The private forestry sector forecast of softwood availability is based upon historical DARD Forest Service establishment
and management grant data. Private forest establishment over recent decades in Northern Ireland has been predominately
broadleaved and in small fragmented blocks of less than 1.0 ha. Other lands becoming classified as forest have arisen from
scrubland or neglected farmland and tend towards broadleaved scrub species.

To estimate private sector softwood availability, management models were developed by DARD Forest Service for
conifer stands and components which assumed rotation lengths, thinning interventions and intensities, clearfell recoveries
and re-establishment objectives.

Removals from private sector woodland is monitored in Northern Ireland and reported annually in Forestry Statistics''.

Silvicultural systems including group selection, shelterwood or under-planting, small coupe felling, coppice or coppice-with-standards, minimum intervention
and single tree selection systems which are suitable for windfirm conifer woodlands and most broadleaved woodlands. http://ukwas.org.uk/the-standard/
glossary-of-terms

' http://www.forestry.gov.uk/website/forstats2015.nsf/LUContents/E37A28 A54709AD0480257322004CEB6C.
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Results

FORECAST OF GROSS VOLUME

The private sector ROI and Coillte forecast data were combined to provide an overall forecast of gross volume. Due to the
computational method used to estimate the forecast production data in Northern Ireland, it was not possible to provide a
forecast estimate of gross volume.

The gross volume for the 7-13 cm, 14-19 cm and 20 cm+ size assortment categories totals 113.03 million m® over
the forecast period. Volume increases from 3.75 million m® in 2016 to 6.59 million m® in 2027 followed by a decrease of
0.54 million m® in 2028 and then an increase in volume up to 2035 when 8.11 million m* is reached (Figure 7). Including
the tip-7 cm size assortment, which totals 4.99 million m* over the forecast period, would increase these figures by 0.25
million m*year on average.
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Figure 7: Forecast of gross volume production, Republic of Ireland, 2016-2035.

Gross volumes from the 2011 and current forecast over the common forecasting period 2016-2028 are broadly similar
with 65.76 million m?® from the 2011 forecast, compared with the current forecast of 65.15 million m* which is 0.9% less.
It is not possible to compare private sector ROI or Coillte data due to the differences in volume composition.

FORECAST NET REALISABLE VOLUME (NRV)

A number of adjustments were made to the forecast of gross volume to estimate the NRV (Figure 8). The gross volumes
were reduced to take account of losses during harvesting and other relevant factors to provide an estimate of the net vol-
ume. The size of the harvest loss varied with harvest type and species, being greater for first and second thinnings and for
lodgepole pine. Coillte used its in-house reduction factors based on their ongoing analysis of standing volume compared
with invoiced volume. In Coillte’s new approach to forecasting, reductions in volume due to inaccessible and non-via-
ble areas were made when compiling the gross volume forecast. Reductions for harvest loss were then made to produce
estimate of NRV. The ROI private sector volumes were adjusted using the reduction factors in the private sector forecast
2009-2028'2. The two sets of reduction factors are very similar. It should be pointed out that harvest losses may reduce
over time due to improvements in technology and/or harvesting practices. No reduction in harvest losses was assumed and
the factors were applied equally to all years within the forecast period.

12 Phillips, H., Redmond, J., Mac Siurtain, M. and Nemesova, A. 2009. Roundwood production from private sector forests 2009-2028. A geospatial forecast.
COFORD, Dublin.
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Net Realisable Volume: The estimated roundwood volume that will potentially be
available to the end-user.
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Figure 8: Arriving at net realisable volume.

The forecast NRV totals 113.7 million m® over the forecast period. NRV increases from 3.95 million m? in 2016 to 7.86
million m?® by 2035 (Figure 9). Similar to the forecast for gross volume, there is a temporary decline in 2028 of the order
of 0.37 million m? followed by an upward trend to the year 2035.
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Figure 9: Forecast of NRV by ownership category (excluding Coillte broadleaf volume).
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When compared with the previous forecast over the common reporting period 2016 - 2028, there are relatively small
differences in total volume - 66.55 million m* compared with the previous forecast estimate of 66.04 million m*. However
there are differences year on year of up to +/-14% in forecast NRV due principally to the shape of the private sector ROI
forecast NRV curve.

Due to the differences in the composition of the private sector ROI and Coillte forecast volumes, it is not possible
to compare the NRV values from both forecasts. It is possible to directly compare the figures for Northern Ireland, and
overall while there is a small increase of the order of 1%, the private sector shows an increase and the DARD FS a small
decrease of 80,000 m?* over the forecast period.

The forecast NRV for the size assortment categories tip to 7 cm'® and 7 to 13 cm are relatively flat over the forecast
period (Figure 10 b). The NRV in the 14 to 19 cm category increases steadily for the first ten years from 1.13 million
m? to 2.07 million m? by 2027, and then remains relatively flat for the remainder of the forecast apart from the final year
when it increases to 2.22 million m?. In contrast, the 20 cm+ category increases quite slowly for the first six to seven years
followed by a steady increase from 2 million m* to 4.46 million m* by the end of the forecast period.

Net Realisable Volume 220 cm (000 m?® overbark) - All Species (2016 - 2035)
() Private Forest
([ )Coillte Forest/DARD NI Forest

Volume (000 m?)
146 - 2,050

() 2051-3,954 x d
@ 3,955 - 5,859 o

Northern Ireland (No County Level Data)

Ordnance Survey Ireland licence No. EN 0076413
© Ordnance Survey Ireland/Government of Ireland

(a)

3 The volume tip to 7 cm is that associated with the total NRV. An estimate of harvestable volume in the tip to 7 cm assortment is provided in Tables 1 and 2.
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Figure 10 (a): Cumulative volume production 2016-2035 for private and Coillte forest ROI, and state and private forest NI, by county and
for Northern Ireland and (b): Forecast of NRV by size assortment (excluding Coillte broadleaf volume).

Forecast NRV by Species Group

Broadleaf volume forecast data are not available for Northern Ireland. Spruce, which includes all spruce species, with an
estimated forecast NRV of 97.61 million m?® or 85.9% of total volumes over the forecast period dominates the forecast
volumes as was the case in the previous forecast where it accounted for 84% of total volume (Figure 11). Lodgepole pine
and other conifers account for 4.8% and 6.7% of total volume respectively while broadleaves account for the remaining
balance of 2.9% equivalent to 3.34 million m? over the forecast period. Although Coillte volumes now include a broadleaf
forecast, the volume is relatively small accounting for only 9.6% of the total NRV broadleaf forecast.
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Figure 11: Forecast of NRV by species group (includes Coillte broadleaf volume).

Forecast NRV by Harvest Type

The greatest difference between this forecast and the 2011 forecast relates to the NRV by harvest type. Thinning volume is
now forecast to account for just 22.04 million m® or 19% of total volume over the forecast period with the balance of 91.66
million m® or 81% of volume coming from clearfells (Figure 12). Over the first eight years thinning volumes account for
24 to 27% of total volume, but thereafter decline steadily to just 11% in 2035. When compared with the previous forecast
over the period 2016-2028 there is a decline in thinning volume from 33% of total volume to 23%. The decrease in the
contribution of thinnings to total volume is attributable mainly to the private sector ROI, where thinning volumes although
increasing over the first half of the forecast, represent a smaller proportion of total volume annually, falling from a high of
54% in 2019 to 7% at the end of the forecast period.
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Figure 12: Forecast of NRV by harvest type.

Forecast NRV by Harvest Area

In line with the decrease in thinning volume, there is a comparable drop in the area for thinning over the forecast period.
Thinning area increases from an estimated 21,600 ha in 2016 to a peak of 34,100 ha in 2023 and then shows a steady
decline to 22,400 ha in 2035 (Figure 13). Clearfell area increases steadily over the forecast period from 7,600 ha in 2016
to a peak of 18,700 ha in 2035. When compared with the previous forecast over the period 2016 - 2028 there is a decline
in thinning area of 32% and a decline in clearfell area of the order of 6%.
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Figure 13: Forecast of harvest area by harvest type.

FORECAST OF WOOD FIBRE AVAILABILITY ROI

The future development of the emerging wood energy sector is dependent on a sustainable and increasing supply of raw
material, including small roundwood and wood residues from the processing sector.

To date there has been little information provided within the ROI on the availability or otherwise of roundwood and
wood residues for energy, apart from the inclusion of a wood energy assortment in the private sector forecast 2009-2028'
and the addendum to the previous all Ireland forecast.

There are three main sources of raw material for wood energy — small roundwood, wood residues from the processing
sector and post consumer recovered wood (PCRW). Additional raw material is potentially available through the harvesting
of tree tips (tip — 7 cm) and through the harvesting of lop and top (including branches and some harvest loss material) on
suitable sites.

In compiling the estimate of potentially available material in the Republic of Ireland, a number of assumptions were
made of which the main ones were:

¢ Wood volumes comprise the private sector ROI and Coillte only;
¢ The woodbased panel roundwood demand as defined in the wood mobilisation report'® will be met through a com-
bination of small roundwood and wood residues from the sawmilling sector. In Table 1 Coillte small roundwood has

been assigned to the woodbased panels sector and has been excluded from the table;

¢ An increasing volume of small roundwood from thinnings in the private sector will potentially be available for wood
energy and for wood panels;

¢ An increasing volume of downgrade material from the larger size assortments in the private sector will be available
for wood energy and wood panels;

* Anincreasing volume of wood residues from the processing sector will be available for wood energy and wood panels;

14 Phillips, H., Redmond, J., Mac Siurtain, M. and Nemesova, A. 2009. Roundwood production from private sector forests 2009-2028. A geospatial forecast.
COFORD, Dublin.

15 COFORD Wood Mobilisation Group. 2015. Mobilising Ireland’s forest resource. COFORD, Dublin.
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* Harvesting residues of the order of 80 green tonnes per ha will potentially be harvestable from the clearfell of spruce
sites on mineral soils with a minimum yield class of 18 and a minimum harvest area of 4 ha;

* The tip — 7 cm category is confined to potential harvesting on thinning sites and assumes that 30% of this material
is economically recoverable;

* The availability of PCRW, although strongly linked with the activity in the construction sector, will remain at current
levels; and

* The total volume includes raw material which can be used for other purposes other than energy e.g. animal bedding
and stake production.

Based on the qualifying assumptions above, the potential wood fibre available for energy, woodbased panels and other
uses totals 58.1 million m? over the period of the forecast (Table 1). The volume increases steadily from 1.8 million m?® in
2016 to 4.2 million m? in 2035. The increase is due to the increasing volume of downgrade and wood residues in line with
the increasing volume availability in the NRV forecast.

Table 1: Forecast of wood fibre potentially available in the Republic of Ireland (000 m?® equivalent, excluding Coillte small roundwood).

Energy
Content
Millions
(GJ)

12.57
12.60
12.99

14.29
14.98
15.41

16.92
19.22
20.77
22.07
23.44
23.15
21.73
21.47
22.68
23.45
23.99
24.76
25.47
28.88
58,091 400.83

Downgrade + Harvesting
Wood Residues PCRW Total
Residues Clearfells

Tip - 7cm Roundwood 7 -
Thinnings 13cm

If the supply of Coillte small roundwood to woodbased panels is left open, then total potential wood fibre for energy, panels and other
uses reaches 71.38 million m3 (Table 2).
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Table 2: Forecast of total wood fibre potentially available in ROI (000 m? equivalent)

Energy

Downgrade  Harvesting Content

e v ReumenEeg) | S Residues PCRW  Total

Thinnings 7 -13cm Residues Clearfells Millions

(GJ)

17.43
17.09
17.59
19.14
19.75
20.24
21.83
24.22
25.81
26.83
27.59
28.14
26.48
27.10
27.31
2717
27.86
28.76
29.36
32.83
20,488 43,055 71,379 49251
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