Calibrating and Updating the
Global Forest Products Model
(GFPM version 2014 with BPMPD)

by
Joseph Buongiorno, Shushuai Zhu

STAFF PAPER SERIES #81
March 17, 2014

Department of Forest and Wildlife Ecology
University of Wisconsin-Madison
1630 Linden Drive
Madison, W1 53706 USA

Phone: (608) 262-0091
Fax: (608) 262-9922
e-mail: jbuongio@wisc.edu



mailto:jbuongiorno@facstaff.wisc.edu

ACKNOWLEDGEMENTS

The research leading to this paper was supported in parts by the USDA Forest Service Southern
Experiment Station. We are especially grateful to Csaba Mészaros for permission to use the
BPMPD optimizer in the GFPM. We also thank Jeff Prestemon for his support and collaboration.
We also acknowledge with thanks the earlier contributions by James Turner to the calibration
and updating procedures of the GFPM.



Contents

R |01 (oo [0 ox o o FO USROS 4
L1 TeIMS OF USB..eiiiiiiiiieecie ettt 4
1.2 OULHNG. ottt e et st e b e nne s 4

2 FAO and World Bank data ...........ccocueeeiriiieiiienieseee e 4
2.1  Pre-downloaded FAO and World Bank data............ccooveviiiinninienieiciee, 4
2.2 Updating FAO forest commodity data............ccooeverieiiieiieiesiese e seese e 5
2.3 Updating forest stock and area data............ccoeoeereerieiirninie e 7
2.4  Updating World Bank GDP and population data .............ccccccevvereeseerearnennns 7

3 Calibrating the DAS YEAI ........cceiiiiiiie e e 11
3.1 Calibration data........cccooeieiiiiiieee e 12
3.2 Calibration reSUILS ........ccviiieiee e 13
3.3 Calibration SLEPS.......eccviiieiieireie e 14
3.4  Calibrated vs reported production............ccoceeeiiieneniesie e 16
3.5 Updating WORLD .......ccviiiirce sttt 17
3.6 Other TUNCHIONS. .....oiieiece et 18

4 Checking input data CONSISLENCY .......cecvueiverieiieieese e 18

5  Validating the base year SOIULION ..........coiiiiiiiiiice e 20

6  Updating historical data............ccevviieiiieie e 22

7 Adding bilateral trade data to WORLD .........cccoiiiiiiiieeieeee e 23

8  Adding/removing countries and COMMOMITIES ........cccvveveeierieeirerie e, 24
8.1 REMOVING COUNTITES ..ottt et 24
8.2  RemoVving COMMOUITIES ......cccvveieiieiieeie et 24
8.3 Replacing or adding COUNTIIES .......ccuvviiiiiiieie e 25
8.4  AddING COMMOUITIES ....ccvveiveeireieiierie ettt sre e esne e, 25

O RETBIENCES ... ettt ne e 26

10 Mathematical fFOrmuIAtION.........cooviiiiiiiiie e, 26
10.1  Data SMOONING ....ooueeiieie ettt sre e enes 26
10.2  Static CaliDration ..........cccoiiiiiiiiiee s 27
10.3  Dynamic CaliDration...........cooceeieiiiiiii e s 28



1 Introduction

1.1 Terms of use

The GFPM is provided free of charge for academic research only. For any other use,
please contact the authors.

1.2 Outline

The Global Forest Products Model (GFPM) is an economic model of global production,
consumption, and trade of forest products. An earlier version of the model is described in
Buongiorno et al. (2003). The GFPM 2014 has data and parameters to simulate changes of the
forest sector from 2010 to 2030. Buongiorno and Zhu (2014) describe how to use the model for
simulation. Like the simulation procedures, the base-year calibration procedure described here
uses the BPMPD optimizer (Mészaros 1999) to represent market equilibria.

All the data needed to run the GFPM are in the WORLD in the C:\GFPM directory. One
part of the data describes the world forest sector in the base year. The other data refer to the
exogenous changes, such as GDP growth, that drive the forest sector over time. The GFPM can
be used with the included WORLD successfully without recalibration. This manual is meant
only for users who want to recalibrate the model with new data.

The calibration creates most of the base year data in WORLD. The exogenous changes
must be entered directly in WORLD. The GFPM User Manual (Buongiorno and Zhu 2014),
which should be read first, describes the WORLD file.

The present manual describes the steps in calibrating and updating the GFPM:

--Updating data from the Food and Agriculture Organization (FAO), World Bank, and
other sources.

--Calibrating the base year data so that they satisfy economic equilibrium in each country,
given prior knowledge on technology and other constraints.

--Checking the data consistency

--Validating the base year solution

--(Optional) adding bilateral trade flows

--(Optional) adding/removing countries and commodities

2 FAO and World Bank data

2.1 Pre-downloaded FAO and World Bank data

The GFPM (version 2014) includes pre-downloaded FAO and World Bank data for all countries
and selected commodities from 1992 to 2011 in the folder C:\GFPM\input\InputFiles (Table 1).
They are sufficient to calibrate GFPM models with base years from 1992 to 2011 and with the
default 180 countries and 14 commodities (Tables 1 and 2 in GFPM User Manual (Buongiorno
and Zhu 2014). If the FAO and World Bank data have already been downloaded, you can go
directly to part 3.

Updating may be desirable as newer FAO and World Bank data become available. To
add or remove countries or commodities, see part 8.



Table 1: Names of files in C:\GFPM\input\InputFiles.

GFPM names Item Name File Name
FAO
Fuelwood WOOD FUEL+ Fuelwood.csv

Chips and Particles
Wood Residues
Industrial Roundwood

Other Industrial Roundwood

Sawnwood

Plywood

Veneer Sheets
Particleboard

Fiberboard

Mechanic Pulp

Chemical Pulp
Semi-chemical Pulp

Other Fiber Pulp
Newsprint

Printing and Writing Paper
Other Paper and Paperboard
Waste Paper

Forest Stock and Area

GDP, Population
GDP Deflator

Chips and Particles

Wood Residues
INDUSTRIAL ROUNDWOOD+
OTHER INDUST ROUNDWD+
SAWNWOOD+

Plywood

Veneer Sheets

Particle Board
FIBREBOARD+

Mechanical Wood Pulp
Chemical Wood Pulp
Semi-Chemical Pulp

Other Fibre Pulp

Newsprint

Printing+Writing Paper

Other Paper+Paperboard
Recovered Paper

Forest Stock and Area

World Bank

GDP, Population

GDP deflator for United States

Chips.csv
W(dResidue.csv
IndRound.csv
OthindRound.csv
Sawnwood.csv
Plywood.csv
Veneer.csv
ParticleB.csv
FiberB.csv
MechPlIp.csv
ChemPlIp.csv
SemiChemPlp.csv
OthFbrPIp.csv
Newsprint.csv
PWPaper.csv
OthPaper.csv
WastePaper.csv
Forest.csv

GDPPopulation
GDPDeflatorUS

2.2 Updating FAO forest commodity data

Go to the FAOSTAT (forestry data) web site. The current address

http://faostat.fao.org/site/626/default.aspx#ancor is subject to change. The following screen

appears:


http://faostat.fao.org/site/626/default.aspx%23ancor

|ea FaosTAT fi - B - = @ v Page- Sefey- T

./.. FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS
o

all FAOSTAT

English Francais Espaiiol

Home  Production
about

country

Trade Food Supply SUAFBS Food Security Prices Resources Fisheries  Metadata SupportFAQ  Release Calendar
Forestry Trade Flows

B Latest News

Small Island Developing States + (Total)

-- Geographic Groupings

'World + (Total)
World > (List
Africa + (Total)
Africa > (List)

item

--Eastern Africa + (Total)
--Eastern Africa > (List) -

Updated: 12 January 2011
nested by: year

Y1l-axis: country

44 4]

Y2-axis: item

X-axis: element

O ypits| | |0 glags | EFTT | O settings | | [EfffM | | O pata Quality A
[ mtadata
Unicheck Download button Show Ddta button

Sawnwood > (List) Pl Production Quantity
Total Fibre Furnish + (Total) i
Total Fibre Furnish > (List

‘Wood Fuel + (Total

Wood Fuel > (List) Export Value
Wood Pulp + (Total)

Wood Pulp > (List) E

Wood Pulp Exc Mechanical + (Total) -

show data

Select WORLD> and WORLD+ from the Country list, by clicking on the names
while holding down the Ctrl key.

Select WOODFUEL+ from the Item list.

Select Production Quantity, Imports Quantity, Import Value ExportsQuantity and
Exports Value from the Element list, by clicking on the element while holding down
the Ctrl key.

Select the desired years from the year list. The GFPM2014 uses data from 1992 to
2011. For the current FAOSTAT web site, there may be a limit to the number of years
that can be downloaded. If this is the case, you could first download 2000 to 2011
data, then download 1992 to 1999 data, and combine them in one file, giving it the
name in Table 1.

Select year from the nested-by list.

Select country from the Y1-axis list.

Select item from the Y2-axis list.

Select elements from the X-axis list.

Un-check options units, flags, settings, and data quality.

Click on “show data”. The selected data will appear on the web page. Click on “download”. The
following box appears:

oo ==

I Do you want to open or save this file?

MName: StatisticalData.csv
Type: Microsoft Excel Comma Separated Values File, 2...

From: faostat.fac.org

Cpen ][ Save ][ Cancel J

l--' While files from the Intemet can be useful, some files can potentialy
ham your computer. f you do not trust the source, do not open or
save this file. What s the risk?




Click on Save. The Save As... box appears:

‘ Organize ~ 888 Views ~ [ Mew Folder

Name’ Date modif... Type Size Tags
J 2006

B Desktop
. Current

More #
. old

Folders hd
J bat o
. Input
. InputFiles [ ]
006
. Current
. old

File name: -

Save as type: [Mlcrosoﬁ: Excel Comma Separated Values File ']

= Hide Folders

To save the downloaded data:
- Select the C:A\GFPM\AINPUT\INPUTFILES directory.
- Specify the file name in the File name (you must use the names in Table 1).
- Click Save.
Repeat the above steps for all the FAO data in Table 1 except forest area and forest stock.
Each downloaded cvs file contains the FAO country name and its code, the item
(commodity) name and its code, the year, production, import quantity, import value, export
quantity, and export value.

2.3 Updating forest stock and area data

The data on forest stock and area are not available for every year. The FAO “Global Forest
Resources Assessment 2010 (http://www.fao.org/forestry/fra/fra2010/en/) was used to prepare
the Forest.csv input file in GFPM 2014. The Forest.csv file contains estimated data on forest
stock, forest stock growth rate on a given area without harvest, forest area, and forest area
growth rate, in the same format as the other input data such as Fuelwood.csv. Users may modify
or update the data by directly editing this file.

2.4 Updating World Bank GDP and population data

Go to the World Bank Development Indicators web page. The current address of the
World Development Indicators online database (subject to change) is:
http://databank.worldbank.org/data/views/variableselection/selectvariables.aspx?source=
world-development-indicators#s g

The WDI browser country, series, and time selection window appears:



http://databank.worldbank.org/data/views/variableselection/selectvariables.aspx?source=world-development-indicators%23s_g
http://databank.worldbank.org/data/views/variableselection/selectvariables.aspx?source=world-development-indicators%23s_g

2) The World Bank DataBank - Create Wi anced Reports and Share zilla Firel _ =] %]
File Edit Yiew History Bookmarks Tools Help

[ i The World Bank DataBank - Create ... |

€« a databank . wor ldbank org/data friews frariableselection/selectvariables, aspx?source=waor Id-developrment-ind [ | |v Google

(529 THE WoRLD BANK #  (© GoBack

WOI‘ld DataBa_'[]k World Development Indicators

After selecting variables, please click one of the above options

DIMENSION FILTERS YOUR CURRENT SELECTIOH

Hierarchy ~ COUNTRY (Availabie 44| Selected.()
Collapse all | Expand all | Unselect sl .
e 2 Whinrlel Deselopmert Indicators
Type kepwords to fliter
¥ Income o Change database

~ DATABASE

™ Low income
I Lower middle income ALB [ C B E|F & H L [J[K[L M[HN|DO
™ High income: nonGECD FlQ R[5 [T U [v|w ¥Y|Z
" ) Femove all | Sort
:: High ineome: OFCD Select al | Unselect all | Invert selection Drag to rearrange the arder
Upper middle income
A Top «
W Lendi
e @ [ Atghanistan
" ErRD
™ Blend @ [ Aloaia

I~ o, @ [ Algeria » TIME (0)

[ Mot classified @ [ american Samos ;I

¥ Region
East Asia & Pacific (all income
L-VE‘S) ¢ r SERIES [Avaiiahis| Seiected )

r Europe & Central Azia (&l income
levels)

~ COUNTRY (0}

-

» SERIES (0)

» TIME (Avaiiabie| Selectad)
™ Latin Ametica & Catibbean (all

income levels)
- |

—
Legal | Access to Information | Jobs | Site Map | Contact
@ 2013 The World Bank Group, &l Rights Reserved.

Fraud & Corruption Hotline

Feedback

- Click on Select all to select all countries.
- Click Series.
The Series Selection panel appears:



The World Bank DataBank - Create Widgets or Advanced Reports and Share - Mozilla Fire - =] x|
File Edit “iew History Bookmarks Tools Help

The \World Bank DataBank - Create ... | +

(— & databank.worldbank.org/datafviews frarishleselection selectvariables.aspx?source=wor ld-development-in (& | |v Google

THE WORLD BAHK # @ GoBack (!J Sign In

Thizs page iz in | English Espafiol Frangais «»° Bl

World DataBank woerld Development Indicators

After selecting variahles, pleaze click one of the above options

DIMENSION FILTERS YOUR CURRENT SELECTION

Hierarchy r COLINTRY (Available: 214 Seisctect214) ~ DATABASE
Collapse all | Expand al ‘wiorld Development Indicators
& > SERIES (Avaiiabie 1 287| Selected:d Change database
EFEducstion T Type heywords to fiter + COUHTRY (214)
BHEnvironmert
FHEconomic Policy & Deft A B I C D IEIF | & H I L MIN OIPF | Q + SERIES (0)
BHinancial Sector R is | T u | w | w
EHesth Zemo:e all | Sort o
FHnfrastructure Select all | Unselect all | Invert selection (EL G reartaRGe the G
FH.abar & Socisl Protection A Top Ail
" + TIME (0}
FHPoverty @ |- ARItrestment (% of children under 5 taken to a health provider)
BHPrivate Sector & Trade @ [ Access to electricity (% of population)
blic Sech
B Public Sector e [0 Adjusted net enroliment rate, primary (% of primary school age children)
e [ Adiusted net enroliment rate, primary, temsle (3% of primary school age children) ;I
r TIME (Avaliabie)]| Selected:O) ‘
Legal | Access to Information | Jobs | Ste Map | Contact Fraud & Corruption Hotline

i 2013 The World Bank Group, All Rights Reserved.
" ¢ Feedback

- To add the GDP (current US$) series, use the filter on top of the panel to jump to the
series name in the panel, click on the checkbox corresponding to the series name to
select it.

- In the same way, select the Population, total series.

- Click Time.

The Years Selection panel appears:



) The World Bank DataBank - Create Widgets or Advanced Reports and Share - Mozilla Firefo -|=| x|
File Edit “iew History Bookmarks Tools Help

| [ The world Bark DatzBank - Create .. | +

(- & databank worldbark org/datafviews frariableselection/selectvariables. aspx?source=wor ld-developrment-ing c | |' Google ,| 3 @

THE WORLD BAHK w

&) Go Back (!) Sign In

Thizs page iz in | English Espafiol Frangais «»° Bl

World DataBank woerld Development Indicators

i TABLE e map

After selecting variahles, pleaze click one of the above options

DIMENSION FILTERS YOUR CURRENT SELECTION

Hierarchy » COLUINTRY {Avaiiable:2{4) Sefectac214) ~ DATABASE

Collapze all | Expand all

World Development Indicstars

» SERIES (Avaiizbie | Selected:2) Change database
» COUHTRY (214)
-~ TIME [Avaliaiie:sd| Seiected:3)
- + SERIES (2)
~ TIME (3)
Avzilahiity Rancge: Year 1960 - 2012 Please drag the slider handle below to =
Remave all | Sort
Dvag to rearrange the order
@ a2mz
Select all | Unselect all | Invert selection Q 201
¥ 2012 il @ 2mo
I z0m
F 2010 =
-
J | %

Legal | Access to Information | Jobs | Ste Map | Contact

Fraud & Corruption Hotline
i 2013 The World Bank Group, All Rights Reserved.

Feedback

- To download data for a specific year use the scroll bar to move down to the year in
the panel, click on the year to select it. Multiple years can be selected.

- Click on DOWNLOAD at the upper right corner of the page.
The following dialogue appears:

Download options ®
Download as...

Choose from the options below to download all data for yvour 2elected variables

Excel CSv Tabbed TXT SDMX

o

i

Choose the “Excel” option then click the Download button and save the file as an Excel file,
like:
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N

Save in: | . InputFiles j &= @ @ - Tools -
- , 2006
J Current
J old
B¢GDbPPop

! | File name: |GDPPOD|

Save as type: |Microsof't Excel Workbook

n Save |

Lef Ll

To save the downloaded data:

- select the C:\GFPM\INPUT\INPUTFILES directory.

- Specify the file name, GDPPopulation, in the File name box.

- Click Save.
The format of the World Bank GDP and population database may change over time. Download
the data as they are, and then process them into the format of the GDPPopulation file. The first
column contains the year, followed by the country name and abbreviation, the GDP, and the
population.
Repeat this procedure to download the data for the US GDP deflator GDP deflator (base year
varies by country). The US GDP deflator is used to express all price series in US dollars of
the base year. As for GDP and population some processing may be required to cast the
US deflator data in the format of GDPDeflatorUS.

3 Calibrating the base year

The calibration of the GFPM for the base year can be static, using only data for the base year,
say 2010, or dynamic, using three years of smoothed or unsmoothed data. The GFPM 2014 used
a static calibration with a three year data average (2010, 2011, 2012), for a base year of 2011.

Calibration is done for the countries listed in CALIBRATION, shown below, which
defines the correspondence between the GFPM country code and name, and the codes of the
country in FAOSTAT and in the World Bank database. Refer to section 8.3 to change the
country list.

11



0] File Edit View Insert Format Tools Data Findow WE! Help

DEES gRY| &R - @ = A A P 100% v F) .|| Akl -12~ B -A
KE S A <z 5= = |©
E1 | E
A B C D E F G N =]
1 |GFFM Code Country Name FAO Country Code WDI Country Code | ‘
2 a0 Algeria 4 DZA
3 at Angola 7 AGO
4 |a2 Benin 53 BEN
5 a3 Botswana 20 BWA
6 a4 Burkina Faso 233 BFA
7 |a5 Burundi 29 BDI
§ a6 Cameroon 32 CMR
9 |a7 Cape Verde 35 CPV
10 |a8 Central African Republic 37 CAF
11|a9 Chad 39 TCD
12 |b0 Congo, Republic of 46 COG
13 |b1 Céte d'voire 107 CV
14 |b2 Djibouti 72 DJ
15 b3 Egypt 59 EGY
16 | b4 Equatorial Guinea 61 GNQ
17 |b5 Ethiopia 238 ETH
18 |b6 Gabon 74 GAB
19 b7 Gambia 75 GMB
20 b8 Ghana 81 GHA
21|b9 Guinea 90 GIN
22 |c0 Guinea-Bissau 175 GNB
23|c1 Kenya 114 KEN
24 |c2 Lesotho 122 LSO
25 |c3 Liberia 123 LBR
26 |c4 Libyan Arab Jamahiriya 124 LBY
27|ch Madagascar 129 MDG
28 |cB Malawi 130 MWI
29 |c7 Mali 133 MLI
30|c8 Mauritania 136 MRT
W[4 [v]\ CommodityList } CountryList | TooBar / [«] I O

Ready

3.1 Calibration data

The files containing downloaded FAO and World Bank data, from 1992 to 2012 are in
CAGFPM\AINPUT\INPUTFILES (see Table 1 above). The calibration procedure merges these
files into a single file in C\GFPM\INPUT\RAWDATA.

A permanent version of RAWDATA is also stored in
CAGFPM\AINPUT\INPUTFILES\PROCESSEDRAWDATA, also contains user-supplied data on
forest stock and area. If raw data files in INPUTFILES are updated, the calibration retrieves the
raw data from INPUTFILES, and creates a new PROCESSEDRAWDATA. With the
PROCESSEDRAWDATA, users can extrapolate the forest stock and area data to approximate a
new year’s raw data to calibrate a more recent base year before all the new data become
available.

The data smoothing option uses PROCESSEDRAWDATA to produce 3 year averaged
data around the base year, stored in CAGFPM\INPUT\SMOOTHEDDATA

In addition the calibration uses user-specified data on tariff, freight factor, and bounds on
input-output coefficients (Table 2). These data must be entered manually by users in
INPUTDATA_BLANK.

12



File Edit “iew Faworites Tools  Help ﬂ'
0 Back ~ () ir / ) Search Folders x w’ Ev

Address |23 CAGFPMyinpUt v B o
Mame Size  Type Date Modified

I InpuiFiles File Folder 12/3/2012 10:20 A
ErawData_Blank xls 160 KB Microsoft Excel Waorksheet  5/1/2011 1:11 PR
EpilateralTrade.xls 24 KB Microsoft Excel Worksheet  12/23/2011 11:37 PM
B calibrate_Blank_wh.xls 447 KB Microsoft Excel Worksheet  5/14/2012 9:27 PM
Ecalibrate_Blank xls 336 KB Microsoft Excel Worksheet  11/3/2012 11:13 AM
@InputData_E-lank.xls 434 KB Microsoft Excel Worksheet  12/2/2012 4:43 PM
IZ_‘]WDrId_BIank.xls 3,267 KB Microsoft Excel Waorksheet  12/3/2012 11:34 AM
lz_‘]RaWData.}{ls 2,476 KB  Microsoft Excel Waorksheet  12/3/2012 11:45 AM
lz_‘]Calibrate.}{ls 402 KB Microsoft Excel Worksheet  12/3/2012 11:52 AM
lz_‘]Inpu’d:Iata.xls 586 KB Microsoft Excel Worksheet  12/3/2012 11:52 AM
lz_‘]SmDDI.hedData.}{ls 758 KB Microsoft Excel Worksheet  12/3/2012 11:52 AM
lz_‘]TechTrend.}{ls 301 KB Microsoft Excel Worksheet  12/3/2012 11:52 AM
lz_‘][npuﬂ]ataTrend.}{ls 424 KB Microsoft Excel Worksheet  12/3/2012 11:52 AM
Iz_‘]w::lrld.}{ls 6,634 KB Microsoft Excel Worksheet  12/3/2012 11:59 AM
£ >

Figure 1. Files used by the calibration procedure.

3.2 Calibration results

The calibration results are in INPUTDATA (Figure 2 and Table 2). The calibration
computes for each country I-O coefficients and manufacturing costs consistent with observed
quantities and prices, assuming competitive world markets. The manufacturing cost is the value
of the output minus the cost of the input explicitly recognized in the model (wood and fiber).
Thus, the manufacturing cost covers labor, energy, other material input, and a normal return to
capital.

The calibrationprocedure keeps the data on imports and exports equal to the FAO data,
but may alter the data on production.

The calibration determines production levels, 1-O coefficients, and manufacturing costs
that minimize the sum of the weighted deviations between the observed and calibrated
productions (see section 10.2). The I-O coefficients are constrained to stay within user-specified
bounds and the manufacturing cost must be non-negative.

If there is no feasible solution, the procedure widens all the bounds gradually until it finds
a feasible solution. However, this automatic adjustment may give unlikely estimates of
production (see warning option in the calibration menu, below), in which case the bounds should
be adjusted manually.

After calibration, the I-O coefficients and the manufacturing cost for the current base year
are stored in TECHTREND. Users can produce time series of 1-O coefficients and
manufacturing cost in TECHTREND by redoing the calibration for several base years.
INPUTDATA and TECHTREND are in the C:\GFPM\INPUT folder (Figure 1).

13



& Microsoft Excel - InputData.xlIs

{E2] Eile Edit Yiew Insert Format Tools Data Window ‘WB! Help
N EH RS SM wos - !iArial ~3 ~|B I U|=E ==
S ——— — = = S
S | 12 By [ | ¥ Reply with Changes... End Revie... ! PKE R A <=
B | c | D | E | F G H 0Kk ~
1 |Basze Year: 2003 Drata to be ingut by the user in InputData_bIan_
2 |Courtry Production  Import Export Consumption  WorldPrice e
| 3 |Algeria 5037 0 0 8037 3
| 4 |Angola 3887 4 i 3891 |
| 5 |Benin 6213 i i 6213
| B |Botswans 577 1] 1] 577
| 7 |Burkina Faso 12538 1] 1] 12538
| 8 |Burundi 90852 0 0 9052 [ 1
| 9 [cameroon 9790 1] 1] 9790
| 10 |Cape Verds 2 0 0 2
| 11 |Central African Republic 2000 i] i] 2000
| 12 [chad 6909 i i 909
| 13 |Congo, Republic of 1308 i] i] 1305
| 14 |céte divaire 3871 i 2 3869
| 15 |Djibouti 347 0 0 M7
| 16 |Egrynt 17353 il il 17353
| 17 |Equatorial Guinea 190 0 0 190
| 18 |Ethiopia 99410 i i 99410
| 19 [Gabon 1070 i i 1070
| 20 |Gambia 681 i i 681
| 21 |Ghana 36164 i i 36164
| 22 |Guinea 11883 i i 11853
| 23 |Guines-Bizzau 422 1] 1] 422
| 24 |Kenya 24522 0 0 24522
| 25 |Lesctha 2081 i i 2081
| 26 |Liberia B6ES i i B66G
| 27 |Libyan Arab Jamahiriya 935 i] i] 935
_BMadagasc:ar 13100 Ju] Ju] 13100 29
29 |l 5330 n 2 5378 5 ]
H o4 » >|['\Fue|wc||:|d IndrRound 4 OthindRound  Sawnwood [/ Plywood 4 Partic | < i} | >
ED[ava&IAgtoShapes'\\I:IOE#‘?:S@EH%'é'A'EEEai!
Ready UM
Figure 2: Example of INPUTDATA file. The data supplied by users in INPUTDATA_BLANK are
highlighted.
Table 2: Data in INPUTDATA, by product.
Data Description Source
Country Country name as in the GFPM GFPM
Production Production (000 m? or 000 tonne) Calculated
Import Import volume (000 m® or 000 tonne) FAOStat
Export Export volume (000 m*® or 000 tonne) FAOStat
Consumption Consumption volume (000 m* or 000 tonne) Calculated
WorldPrice World export unit value ($3US/ m® or tonne) Calculated
Tariff Ad valorem tax on imports or exports User*
Freight Factor Freight cost as proportion of export unit value User
ManuCost Manufacturing cost above cost of wood or fiber input Calculated
Input input per unit of output. Calculated
Upper, Lower Upper, lower bound on Input-output coefficient. User
Initial Initial estimated value of input-output coefficient. Calculated

*All user-supplied data must be inserted in INPUTDATA_blank

3.3 Calibration steps

14



To start calibration, select menu option 1) Calibrate GFPM model from the GFPM Main Menu:

et Shortcut to GFPM !EH

Calibrate GFPM model

rlllll }JdSE_lJEl'iUli

Compare bhase-period solution with data
Run multi-periods

Get output

Quit GFPM

Eater your choice (1-6>:

il

Type 1 here

Then, select menu option 1) Calibrate base-period model:
¢+ Shortcut to GFPM

1) Calibrate base—period model
2) C}Il:l.;;‘ illplll. L‘I(ll.ﬂ l;UIISi:ii.CIIl;y
3> Return to main menu

Enter your choice <1-3)>:
1

Type 1 here

Click the Enable the macros button if the program asks you to do so. The following
Calibration Menu appears:

15



Calibrate calculates country production and consumgtion in the INPUTDATA XLS

[ Calibrate J Results are in the C:\GFPUINPUT
Base Year 2006
Smoothing
’7@) Mo Smoothing 3 Three-year Moving Average

Calibration Type
’70 Static ) Dynamic

[¥ Show warning messages when preset I-0 bounds are exceeded during calibration

Update WORLD.XLS copies the calibrated data from INPUTDATAXLS to the WORLD.XLS
[ Update WORLD.XLS ] Resuts are in the CAGFPININPUT

Update Historcal Data updates SUMMARYCHANGE.XLS, QUTPUT.XLS, and SUMMARY XLS with deflated historical data for specified baseyear
[Update Historical Data] Resuts are h the CAGFPI

Add Bilateral Trade inserts data for bilateral tradeflows from BILATERALTRADE XLS to the WORLD XLS

[ Add Bilateral Trade ] Results are in the CAGFPMINPUT directory

[ Quit Excel }

Click on Calibrate.

The Base Year is the year for which the GFPM is calibrated. With un-smoothed data, the
base year can be the last year of historical data. With smoothed data it must be at least one year
less.

Choosing No Smoothing keeps the historical data as is. Three-year Moving Average
smoothes the data by for example averaging the historical data for 2005, 2006, and 2007 to
produce the base year 2006. Thus, with smoothing and historical data from 1992 to 2011, the
latest base year can be only 2011.

Choosing the Static calibration uses only the base-year data, while Dynamic, uses 3
years of data. The dynamic calibration mitigates excessive changes in the 1-O coefficients and
manufacturing costs when the base year is updated with new data.

Checking the “Show warning message” box, produces the following warning message if
the calibration procedure had to extend the bounds of the 1-O coefficients outside these preset
bounds:

Microsoft Excel

Some preset I-0 bounds are exceeded to get feasible solution for Metherlands Antilles in 1995,

The results of the calibration, consisting of the input-output coefficients and of the
manufacturing costs, are in file INPUTDATA in the INPUT folder.

3.4 Calibrated vs reported production

The differences between the calibrated production and the FAO reported production are in the
CALIBRATE workbook in the INPUT folder. For example, the RegionProductionError
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worksheet below shows the difference, in percent, at regional level by commodity group.

Microsoft Excel - Calibrate.xls

iH] File Edit Wiew Insert Format Tools Dats Window WE!  Help Type a question for help = = & %
RN NS NN e B e EEAriaI $10 x| B 7 U[E ==/ %008 E O A
ERL Pt W J 1] | | ¥ Reply with Changes... End Revie.., HK_." KX I |2 <= 3= = & H
A1 - A& ‘ear. 2009
A B C | D [ B ] F | G [ H T 0 T J»
1 |¥ear 2009 Production World

2 |Commodity Region Reported Estimated % Reported  Estimated %
| 3 |Fuelwood Aftica 596285 296285 0.0%
4] Morth/Central America 129037 128037 0.0%
8 | South America 197563 197563 0.0%
| B | Agia 771675 771675 0.0%
7 Oceania 10781 10782 0.0%
| 8 | Europe 88956 88956 0.0%
9 Former USSR 58306 58306 0.0% 1852603 1852604 0.0%
| 10 |IndRound Aftica 44518 39583.45 -11.3%
11 Morth/Central America 435260 434503.345 -0.2%
12 | South America 176549 175148.46 0.58%
13| Asia 1872960 241122139 28.7%
| 14 | Oceania 42849 46133.8567 7.7%
15| Europe 316354 31585163 -0.2%
| 16 | Former USSR 141931 143042.4 0.8% 1344857 1395385.31 3.8%
|17 | OthindRaund Aftica 28433 28433 0.0%
18| Morth/Central America 1321 11321 0.0%
19| South America 10187 10187 0.0%
| 20 | Asia 57954 57954 0.0%
21 Oceania 8635 8635 0.0%
|22 Europe 10197 10197 0.0%
| 23| Former USSR 18983 18983 0.0% 145710 145710 0.0%
| 24 |Sawnwood Aftica 8433 8453 0.0%
| 24| Maorth/Central America 108227 105227 0.0% 3
4« » W]\MPSFile / InputOutput / %Error / Error ) RegionProductionError / | < >
ED[avaglAgtDShapesv\\DOM&C&@&H»'%'&'EEEJJH
Ready UM

3.5 Updating WORLD

The WORLD file contains all the data needed to run the GFPM. Most of these data are computed
by the base year calibration, such as consumption, production, prices, input-output coefficients,
manufacturing cost, and transportation cost. The calibration also produces a template for the
ExogChange sheet which must be completed by the user.

Default values of user-supplied parameters such as the demand and supply elasticities,
and the parameters of the forest growth parameters are stored in WORLD_BLANK where they
are highlighted in light blue.

Clicking on Update WORLD on the calibration menu (p. 16) merges the calibrated data
in INPUTDATA and the default parameters in WORLD_BLANK into a new WORLD in the
CA\GFPM\INPUT directory (Figure 3). The highlighted data in WORLD are the default
parameters that were preset in WORLD_BLANK, the other data result from the calibration.

Copy or move this new WORLD to C:\GFPM before checking input data
consistency, running the base period or validating the base period.

To make multi-period projections you must first enter the exogenous change data in the
ExogChange sheet of WORLD described in “Using the GFPM 2014” (Buongiorno and Zhu
2014). The calibration procedure prepares an ExogChange template for the periods specified in
WORLD_BLANK that must be completed by users.

The WORLD file has a “Specification” sheet with the list of countries and commodities,
and the model base year. Other documentation of a particular run can also be recorded manually
in the Specification sheet.
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E Microsoft Excel - World.xls
|3_|] Eile Edit “iew Insert Format Tools Data  Window WB! Help

RN RENRE RN A =k - EECDurierNew v 12 v|j’ U=
i ey s _J 3 | 1# B (i | ¥ Reply with Changes... End Review,.. !
EARRARE E_I__/_ m £= = = @ !
17 - & Highlighted data are from YWORLD_BLANK. XLS template.
AlB] C© | © [ E[F & H [ o[k [ [ ™ T[T w T[Tof r [a&] & [ 8]

*hkkkkk DEMAND *hkkkkk

:  Region number [a0 to 29, in ascending order)

: . Commodity number [01 to 99, in ascending order within each region)

: - Base period price in cOmMmMON currency

: . Base period quantity demanded at price C

- Price elasticity (<0, enter 0.00 for horizontal demand)

: - Elasticity of demand with respect to the first shift variable [optional, enter 000 if omitted)

: - Elasticity of demand with respect to the second shift variable [optional, enter 0.00 if omitted]

BEECREER
@mMmEoomE

3

|a|n|=

=

M:  Lower bound on the quantity demanded [optional, enter 000 if omitted)

|a :|a|a|

T 52 smron 00000 000 000 000 000 0on msrom 0o
EArEE o 52,000 200 000 000 000 000 000 000 82000 000
et w0 w00 mronn 0o0 000 000 000 000 000 00 837000 000
R 83,000 0o0mo0 000 000 000 000 00 azo00 om
o3 |a0 85 2500 §3.000 000 000 000 000 000 000 000 BEO00 00
e |w0 w0700 1.000 0o0 mo0 000 000 000 000 00 1000 000
o5 |s0 s ssoom 50,000 0o0mo0 000 000 000 000 00 soo00 om
o6 a0 m w260 126,000 000 000 000 000 000 000 000 125000 0.00
et |w m smo 15000 0o0mo0 000 000 000 000 00 B0 000
e |w w0 mon 3sstonn 0o0mo0 000 000 000 000 00 a0m 000
EANR 8 ws000n 000 000 000 000 000 000 000 1050000 000
a0l m oz 1000 0o0mo0 000 000 000 000 00 nooe 000
a1 |s1 s+ 5760 30,000 0o0mo0 o0 000 000 000 00 30000 om0
e | 85 20500 1000 000 000 000 000 000 000 0.0 1000 000
R L 4000 0o0mo0 000 000 000 000 00 4000 om 3
W« » WP Sperification Demand / Supply / Farest { CrossPrice 4 Manufachure | < >
ED[awv»@IAgtoShapesv\\DOH@%:?@&|&'£'é'EEEIZ|j!
Ready UM

Figure 3. WORLD file produced by calibration. Highlighted data are default parameters read from
the WORLD_BLANK template.

3.6 Other functions

For explanations of the “Update Historical Data” and “Add Bilateral Trade” buttons in
the calibration menu, refer to sections 6 and 7. To exit the Calibration Menu and return to the
Calibrate GFPM Model menu click the Quit Excel button on the Calibration menu (p. 15).

4  Checking input data consistency

Option 2) Check input data consistency in the Calibrate GFPM model sub menu (p. 15) produces
this menu
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Check Input Data Menu
The checking results are located in:

ChgfprmCheckinputData xls

Check Input Data Consistency ‘

CUitExcel |

Make sure that the WORLD being checked is in C:\GFPM. Clicking on Check Input Data
Consistency gives the results in the “Data Consistency” worksheet in
C:\GFPM\CHECKINPUTDATA (Figure 4).

Madel lupst Combised Derived Check
Comstry & Local  Mawef World XTrans  Tariff W0 coefficiest  Paper Mar R{ World X Local Local Manef Local  Masef Max waste paper
prodect  Conswmp Producti Export Import price cost price | cost rate 187 86 83 90 conswRate |price  Comswmpli price | Consumpt price cost |Consum|price  cost  awsilable
ali e e kil A 742500 3100 142500 0000 0,000
08 03601 & M LI 67 1260 sa0s| 1260 9204 0001 0.000
a0E2 0 10 66 66 f0.00  66.00 110,00 1] 0,000 0000
il i 1 L2 I &g 00 1m 201 7800 24150 TE00 2415 B3| 0000 0000 0000
Al an & LIRSS AR I 336 21000 53372 21000 5351 2532|0000  0.000 0.000
Al ] & iR MeS o 3085 148 21 60.00 27615 6000 2765 14253 0000 0000 0000
&6 Lt} 19 628 o v o0 297 1300 386.25 1900 386.3 0000 0,000
it 3057 0,00 305 000 305 0000 0,000
Al 0.05 ] B4 W00 36 af 1506 48825 .06 4583 195.98) 0000  0.000 0000
pli2] 5,95 B4 64" 596 G64.00 536 B4 0000 0.000
a0 [BL5] § 103 (14 155 108,00 155 108 0,000 0000 3569 0K
a3 LA ] a5 146 a0 005 0 08 035 00 48 0N 48 4515 53550 4515 5355 1| 0000 0,000 0000
a3 1] Wo2 B4 §H3 MIE M5 45 0f 0 0f2 02 0 % 0B 813 76.00 93130 100 333 33784) 0000 0.000 0.000
a3 1% 16 8303 [N S B0 [ 138,000 #5050 13800 830.3 0000 0.000
afél) 03 kil S 340300 3100 340300 31 0000 0,000
afét 4 1 LI LI 867 4600 6600 4600 66 0001 0.000
Al 1050 1050 66 b 050,000 6600 1050.00 1] 0000 0000
alfid 0 § §ooamd s & 0B 2% a0t 10.00 21140 1000 aM4 1432|0000 0000 0000
aféd £ f 1| 50676 M4 36 % 02 283 396 1200 506.16 1200/ 5068 51941 0000 0000 0000
afés 0 M 21 000 214.00 000 2M 0000 0.000
aféh H 2 Wi LTI ) 297 200 38316 200 3832 0000 0.000
alé? s0s 7 0.00 305 000 305 0000 0,000
aféd 0 fhd i kil o 431 0N 431 164.36( 0000 0000 0000
affd 01 L) 64" 013 864,00 013 &84 0000 0000
Al 0 103 1037 013 108,00 013 108 0000  0.000 0.54 0K
afdt | 1 436 1 0 0M2 0 045 1 0f 46 100 486.00 100 436 1| 0000 0,000 0000
afde H Y] i 4 0 ¢ 0 813 200 1034.40 200 1034 0000 0,000
afdd ¢ 4 6656 [ 1 E0 [ 400 86656 400 8856 0000 0.000

Figure 4. Checks of input data consistency.

The checks verify the following conditions for the base year data in the WORLD. After a static
calibration the conditions should hold exactly. After a dynamic calibration the conditions should
hold closely:
e Apparent consumption (production + import - export) = final demand, or
intermediate demand (for an input used by other products).
e Local price = world price plus the transport cost to the country of interest (for net
importers), or = world price (for net exporters).
e Manufacturing cost = price of the output minus cost of all inputs, given the price
of inputs and the input-output coefficients.
e Waste paper production < waste paper recoverable.
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5 Validating the base year solution

After getting a base-year solution with option 2) in the Main menu (p. 14), you can compare the
model solution with the base year input data in WORLD.

The base-year solution should be with free trade, i.e. without bound on exports and
imports. In a well-calibrated model, imports and exports may differ from observed values, but
net trade (exports minus imports) should be near the observed value. The input data and the
solution should be nearly the same after a static model calibration. Some small differences are to
be expected after a dynamic calibration.

To validate the base year solution, choose option “3) Compare base-period solution with
data” in the Main menu (p. 14). The following sub-menu will appear:

Validate Baseyear Menu
The validation results are [ocated in:

ChgfpmitvalidateBasevearxls

Compare Solution with Input Data

CitExcel |

Clicking on Compare Solution with Input Data produces the differences between base year
input data and base year solution in the following spreadsheets in the workbook
C:\GFPM\VALIDATEBASEYEAR.

The DEMAND sheet shows the difference between calculated and input demand and
price of end products.

L] C [n} E F G H I J K L L] ] a P o] R z T 5] b

FETHEET DEMAND FTHEREEES

Region sember [01 to 33, in ascending order]

Commodity mamber (01 to 33, in ascending order within cach region)

Baze period price in common carrency

Base period quantity demanded at price ©

Price elasticity (<D, enter 0.00 for horizontal demand]

Elasticity of demamnd with respect to the First shift rariable [optional, enter 000 if omitted]

MR

M: Lower bownd on the guantity demanded [optional, enter 0.00 if omitted]
N: ' Buastity demanded in the period before the base period Calculated by model, and difference with input data
Diemand - Difference - X0IFF - Price Difference  XONFE

a0 - &0 30 T30S 040 040 000 000 000 000 000 000 000 TI05 000 T305 1} 1} 30 1] a
a0 - &2 EG B2 -0.E7 013 000 000 000 000 000 000 0.00 152 0.00 152 1} 1} EG o o
a0 | &% 22365 45 -021 046 000 000 000 0000 000 000 0.00 45 000 4G o 0. 2EET Q o
a0 &4 B3AT2 45 -022  0T4 000 000 000 Q400 000 000 0.00 145 000 145 1} 0 53aT 1] a
a0 © 85 22000 31 005 065 000 000 000 000 0000 000 0.00 31 000 3 1} 1} 220 o o
a0 o6 340,00 g -052 1400 0000 o000 000 000 0000 000 0.00 & 000 L} o 1] F40 1) 1}
a0 - 3 520.E0 23 -01F 021 000 000 000 000 000 000 0.00 23 000 23 o 0 s20F Q o
a0 - A2 33380 BT 03T i1 000 000 000 000 000 000 0.00 E7. 0.00 BT 1} 0 33338 o o
a0 a3 515,55 126 014 032 000 000 000 000 000 000 0.00 126 0.00 126 1} 0 5154 o o
al &0 F0° FFR0 040 040 000 000 000 0000 0000 000 000 F320 000 3520 o 1] 30 Q o
al &2 B& 1050 -0.37 018 000 000 000 000 000 000 000 1050 Q.00 050 1} 1} EG 1] a
a1l | &3 132 5 -021 046 000 000 000 000 000 000 0.00 5. 000 5 1} 1} 132 o o
al G F96 M -022 0T4 000 000 0000 0000 0000 000 0.00 1. 000 n o o F96 1) 1}
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The SUPPLY sheet shows the difference between calculated and input supply and price of

raw material.
=] [ [u] E F (=] H | J 4 L ] ] [u] P (=] R 4 T 1] '

THEHER SUPPL'\(‘ FEEHER |

A: . Regios sumber [01 to 33, in ascending order]
: Commodity Number [(1 to 33, in ascending order within each region]
: . Base period price in COmMBON COITERCY
D: | Baze period quastity supplied at price ©
: . Price elasticity [>0)
F: ' Elasticity of supply with respect to the First shift rariable [optional, exter 0,00 if omitted)
: . Elasticity of supply with respect to forest stock [optional, O if omitted]
: - Elasticity of supply with respect to Forest area [optional, D if omitted)
I: ' Elasticity of supply with respect to GDP per capita [optiosal, 0 if omitted)

K: | Elasticity of supply with respect to the sixth shift rariable [optional, 0 if omitted]

M: Lower bound on the quantity supplied [optional, ester 0.00 if omitted]
: . Upper bound on the quantity sapplied [optional, exter 000 if omitted] Calculated by madel, and difference with input data

: . Bwantity supplied in the period before the base period Suiili Difference | %0GFF © Price © Difference © Z06FF

al - &0 F00 TH0S 1000 000 100 0 000 000 0 000 100 000 ¢ 000 0 T305 303 a a 30 a a
ad - &1 5204 T4 131 000 160 0 000 0 0300 000 100 0 000 000 a 4 4.5 a a a2 a a
al - &2 1] 12 131 000 160 0 0000 030 0 000 100 000 000 a &2 &2 a a 1] a a
al - &3 T4 2 0500 100 000 000 000 000 000 000 000 a 2 2 a o™ a a
ald - 30 a3 12: 080 100 000 000 000 000 000 000 ° 000 a 12 12.4 a a a3 a a
al &0 30033200 1000 000 100 0 000 000 000 100 000 000 0 3320 F320 a a 30 a a
al & 1] 66 131 000 160 0 000 0 0300 000 100 000 000 a 1] 1] a a 1] a a
al &2 66 050 131 000 160 0 000 030 0 000 100 0 000 000 0 1050 1050 a a 1] a a
al &3 T4 0 050 100 000 000 000 000 000 000 000 a a a a a -4

al - a0 a3 0 050 100 000 000 000 000 000 000 000 a a a a a =33

a2 - &0 300 5366 100 000 100 0 000 000 0 000 100 000 ¢ 000 0 5366 5366 a a 30 a a
a2 - &1 3204 23 131 000 160 0 000 0 030 0 000 100 000 0 000 a 23 243.5 a a a2 a a
a2 - &2 1] 237 1531 0000 160 0 000 0380 0 000 100 0 000 0 000 a 24T 24T a a 1] a a

The MANUFACTURE sheet shows the difference between the computed and input
manufacturing cost and quantity manufactured.

Al B G| DE F |G H | J KL R )] u] F = 5] =

FHERHEEHRT MANUFACTURE FHEHFHFTF

A: Record type [two tppes of records are wsed, M asd P)

¥ Record type M [mansfactering cost] -
B: Regios samber [0 to 39, in ascending order)
. Commodity [primary] sumber [01 to 33, in ascending order within each region]

im each commodity)

F: Process sumber[01 to 39, in ascending order
ith 2ach process)

. Imput mix sember[1 to 3, in ascending order wi
- Met manufactering cost in COmMBOR CHFTERCY

. Baze period manufactured guantity

. Dutput elasticity of manufacture cost, = >=0

D: Isput commodity samber [01 to 33, in ascending order within cach outpat commodity]
. Dutput commodity samber [01 to 33, is ascending order within cach region)
. Process mumber[0 to 39, in ascending order im 2ach commodity)

H: Amocust of inpet commodity per unit of cutpest commodity

Calculated from model zalution

Manufacturinicost Difference - XOIFF Quantitimanufactured Difference - XD0NFF © Price

R a0 a3 0 1 1233264 13 040 1233 -0.0264 o] 150000 00000 o 22aT
5 ] ad 0 1 3554012 25 010 3554 -0.0012 Ju] 25.0000 00000 i} 5347
[ et &5 0 1 1224376 24 010 1224 -0.0378 o] 24.0000 00000 i} 220
R a0 &7 00 1 13273600 135 040 1327 -0.0360 u] 1.4000 0.0500 5 280
R a0 ag 0 1 2506735 683 010 2507 0.0205 o] 6.5000 -0.0:300 -3 4454
R a0 a2 0 1 4554773 14 010 4555 ooz o] 14,0000 00000 LU k)
5 ] a3 0 1 SFENES 27 0a0 536.1 -0.0135 Ju] 27.0000 00000 i} G154
P ol a3 0o 1 1.0000 5010 1 00000 o] S.0000 00000 i} 13z
P al a4 01 f2EE2 1 010 b -0.01E2 u] 11,0000 0.0000 i} S35

The TRANSPORTATION sheet shows the difference between the computed and input
trade, and the difference between the calculated and input price (observed price= world price +
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transport cost). To handle bilateral trade flows, another sheet "TransAggregated" shows total

imports and exports from each country.
A|EBE|C|D|E F G H | J K L M i} [} P e} R = T

T TRANSPORTATION COST AMD TAR

= DOrigis regios samber [01 to 33)

Destination region sumber [01 to 33, in ascending order within each origin)
Commodity samber [01 to 33, in ascending order within cach origin-destination)
z: Freight cost of shipping one unit of commodity from origis to destination
Import ad-valorem tax rate

gmmo

Iz Base period qguastity shipped from origis reqion to destinatios region

4z Mean elasticity of trade with respect to GDP [>=0; 0 for fized trade, mo trade, or free trade)

K: Trade imertia bounds 3z Fraction of trade [>= 0; O For fized trade; -1 For mo trade; 1 For: Calculated by model, and difference with input data
L Trade : Difference: X0fF - Price  © Difference - XOiff

al oz &1 000 0000 0.00 1 0 0.0001 1] 1 a a 1= a a
a2 oz 83 000 - 0,000 0.00 2 0 0000 132 2 i} i} 132 a i}
a4 oz &1 000 0000 0.00 1 0 0.0001 1] 1 a a 1= a a
as oz &1 000 0,000 0.00 4 0 0.0001 13 4 a a 1= a a
ab oz &1 000 0000 0.00 213 0 0.0001 1] 213 a a 1= a a
oy oz &1 a 0.00 0.00 61T 000 0000 a BT a a a a
oy oz ad 0 0.00 0.00 285 000 00001 0 285 0 0 u] 0
oy oz L] a 0.00 0,00 2030 000 00001 a 2030 a a a a
oz al a 24 0.05 0.00 23 0,00 00001 472 23 a 0 5205 1.1E-13 a
al a2 45 0.15 0.00 53 0,00 00001 TEE 53 a 0 3338 a a
al 33 40 0.15 0.00 33 0,00 00001 663 33 a 0 8154 0.03 a
al L 0 0.24 0.00 1 000 0000 262 1 a 0 G315 0.0z a
oy §0° 000 0000 0.00 1144 0 0.0001 a 1144 a a
§3 000 0000 0.00 2136 0 0.0001 a 2736 a a
y &5 000 - 0000 0.00 1) 0 0000 0 1) u] 0
y 31 000 0000 0.00 522 0 0.0001 a 522 a a
y J2. 000 0000 0.00 1755 0 0.0001 a 1755 a a

The NET TRADE sheet shows the difference between the input and calculated net trade. The
country code, such as a0 for Algeria, is joined to the commaodity code, such as 80 for fuelwood.

A B C D E
1 |Country code |Actual net trade [Calculated by model [Difference [% Diff
2 |a080 0 0 0
3 |a081 -29 -29 0 0
4 |a052 0 0 0
5 |a083 -935 -935 0 0
6 |a034 -120 -120 0 0
7 _|a0B5 -7 -7 0 0
g _|a036 -6 -6 0 0
9 |a057 0 0 0
10 |a038 -17 -17 0 0
11 |a03839 0 0 1]
12 |a030 0 0 0
13 |a091 -29 -29 0 0
14 |a092 53 -53 1] 0
15 |a093 -99 -99 0 0
16 |a180 0 0 0
17 |a181 1 1 0 0

6 Updating historical data
Clicking Update Historical Data in the calibration menu (p. 15) updates the historical data from
1992 to the base year in the output workbooks SUMMARYCHANGE , OUTPUT, and
SUMMARY with the latest data downloaded from the FAO and World Bank data bases.

All prices and values are expressed in constant US dollars of the base year specified in
the calibration menu.
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This updating may be done as soon as the FAO and World Bank data have been
downloaded (see section 2). It can be done before or after base-year calibration.

7 Adding bilateral trade data to WORLD

The Add Bilateral Trade option of the calibration menu (p. 16) allows data on bilateral trade
flows to be added to WORLD. The input data are in the BILATERALTRADE workbook in the
CAGFPM\INPUT\ directory (Figure 5).

A [B] ¢ [D[E T F [ 6 [H[ 1 [ J [ GDPelastiiy, taiff
| 1 | Esporter Code Importer Code|Import GDPElas Bound Tariff FreightFactor ExporterPrice and freight factor, zero for
[ 2 [Canada £3 Mexico g5 30 097 0050 005 014 138.0 trade to rest of world_

3 |Canada 3 UsA ht 45053 0.97 0.050 0 0.14 198.0
[ 4 |Canada 3 Chile h5 3 097 0050 008 014
S |Canada [f3 China it 57 097 0050 003 0.14
Biateral tade volume | B |Canada 12 Japan 8 8007 097 0050 0.002 01
for sawrwood expoits from T = T 333 097 0050 005 0.14
Canada to Australia [ B |Canada 3 ROW 2 2565 0 0050 0 0 138.0
| 9 |Mesico 95  Canada f3 097 0.050 0 0.14 2370
[10 | Metico | g5 UsA k1 260 097 0.050 0 0.14 237.0
11 | Mevico | g5 Chile hS 097 0050 008 0.14 237.0
[12 |Metico g5  China i 057 0050 003 0.14 2370
13 | Mesico | g5 Japan i9 2 097 0050 0002 014 237.0
|14 |Meico |96 | Australia m4 097 0050 005 0.14 2370
[15 |Metico |gb ROW 22 0 0 0.050 0 0 237.0
16 |usa hi Canada f3 1718 097 0050 0 0.14 2260
[17 |usa hi Merico g5 783 097 0050 005 014 2260
18 |Usa hi Chile h5 3 097 0050 008 0.14 2260
[19 [usa k1 China i1 203 097 0050 003 0.14 226.0
20 |usa ki Japan i9 1245 097 0050 0002 014 2260
[21 |usa hi Australia mé i 047 0050 005 014 2260
22 |usa hi ROW 22 3757 0 0050 0 0 226.0
[ 23 |Chile h& Canada £2 12 097 0.050 0 0.14 198.0
24 | Chile hs Megico g5 12 097 0050 005 0.14 198.0
[ 25 | Chile h5 UsA hi 774 097 0050 0 014 138.0
26 | Chile ] China it 4 097 0050 003 0.14 198.0
[ 27 | Chile h5 Japan i9 478 097 0050 0002 014 138.0
28 | Chile h5 Australia m4 1 097 0050 005 014 138.0
[ 28 | Chile h8& ROW 22 £54 0 0050 0 0 192.0
| 30 | China [ Canada 3 2 0.97 0.050 0 0.14 233.0
[ 31 | China it Mexico | g5 097 0050 005 014 2330
| 32 | China it UsA hi 51 097 0050 0 014 2330
[ 33 |China it Chile h8 097 0050 008 0.14 2330
| 34 |China il Japan 9 434 0.97 0.050 0.002 0.14 233.0
[ 35 | China it Australia mé 1 0397 0050 005 0.14 2330
[ 36 | China it ROW 22 199 0 0050 0 0 2330
37 |Japan {9 Canada f3 097 0050 0 0.14 2300
[ 38 |Japan 9 Mexico g5 097 0050 005 0.14 2300
39 |Japan {9 usa ki 097 0.050 0 0.14 2300
[ 40 | Japan i9 Chile h5 047 0050 008 014 2300
41 |Japan 9 China it 3 097 0050 003 0.14 2300
[42 |Japan {9 Australia mé 087 0050 005 0.14 2300
43 |Japan |3 ROW |22 12 0 0050 0 0 2300
[44 |Australia m4  Canada 3 097 0.050 0 0.14 2370
45 | Australia m4  Megico | g6 097 0050 005 0.14 2370
[ 46 |Australia ' m4  USA ht 9 097 0.050 0 0.14 237.0
47 | Australia md  Chile hS 097 0050 008 0.14 237.0
[ 48 |Australia m4  China it 9 097 0050 003 014 2370
49 | Australia md  Japan i9 25 0.97 0.050 0.002 0.14 237.0
[50 | Australia m4  ROW 22 236 0 0050 0 0 2370
91 |ROW 22 Canada 3 114 097 0050 0 014 138.0
[52 |ROW 22 Merico g5 58 097 0050 005 0.14 192.0
|53 | ROW 22 USA ht 4033 0.97 0.050 0 0.14 198.0
[54 |ROW 2z Chile h5 0 097 0050 008 014 138.0
55 |ROW 22 China it 2267 097 0050 003 014 138.0
[ 56 |ROW 22 Japan 9 8264 097 0050 0002 0.14 138.0
14 4[» M Fuelwood ,{ IndRound )\Sawnwoodj( Plywood ,{ ParticleB /( FiberB /{ Mect

Figure 5: Example of data stored in BILATERALTRADE.

The worksheets in BILATERALTRADE are similar to the Transportation worksheet in
WORLD (see the GFPM User Manual (Buongiorno et al. 2014)). The data must be sorted by the
code of the exporter, then by the code for the importer.

The sum of exports from each country in BILATERALTRADE must equal the total
exports in WORLD. For example, the sum of Canadian exports to Mexico, USA, Chile, China,
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Japan, Australia and the rest of the world (ROW) must equal total Canadian sawnwood exports;
5 6120 thousand m* in the example (Figure 5).

8 Adding/removing countries and commodities

8.1 Removing countries

To remove countries, delete “y” in the “Select” column of the “CountryList” sheet of
C\GFPM\CALIBRATION. For example, to remove Angola and Benin, delete the “y” in the
“Select” column for these two countries. GFPM will not calibrate data for these two countries

and the final WORLD will not include them.

DS EHS SRY s BRI -~ [@2 s 8§ Il d 20w - Tl e -[BruleE==Es %, F DA
KX EE I 1A <= = = | B
[ Al &3 =/ Select
A B C D E F G
1 [select GFPM Code Country Name FAO Country Code WDI Country Code
2 |y a0 Algeria 4 DZA
3 al Angola 7 AGO
4 a2 Benin 53 BEN
5 y a3 Botswana 20 BWA
6 \y ad Burkina Faso 233 BFA
Ty a5 Burundi 29 BDI
8 y ab Cameroon 32 CMR
9y a7 Cape Verde 35 CPV
10 |y a8 Central African Republic 37 CAF
11y a9 Chad 39 TCD
12 ly b0 Congo, Republic of 46 COG
13 |y b1 Céote d'lvoire 107 CIV
14 y b2 Djibouti 72 DJI
15y b3 Egypt 59 EGY
16 |y b4 Equatorial Guinea 61 GNQ
17 ly b5 Ethiopia 238 ETH
W [ Wl CommodioList ), CountryList  Toolar / [«f =7 °°7

Ready

8.2 Removing commodities

To remove commodities, delete “y” in the “Select” column of the “commodityList” sheet in
C\GFPM\CALIBRATION. For example, to remove “othIndRound”, delete the “y” in the
“Select” column for this commodity. GFPM will not calibrate data for this commodity in any
country, and the final WORLD will totally exclude this commodity.

No commodity should be removed without full recognition of the effect on the
representation of the entire forest sector.
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B File Edit Yiew Insert Format Tosls Data Hindow WE! Help =12 %]

Dexlas SRY LR - &=~ HE S s -3, Al 8 | B 7 U EEBFAE KR, WA EEL-DA,

B 1A <= 0= = |
AlG =l =
A B © D E F G H &

1 Select Commodity Code Commodity Name Final Product Raw Material Manufactured Recycled

2y 80 Fuelwood 1 1 0 0

3y a1 IndRound 0 1 0 0

4 82 OthindRound 1 1 0 0

5 vy 83 Sawnwood 1 0 1 0

6 vy 84 Plywood 1 0 1 0

7y 85 ParticleB 1 ] 1 0

8 vy 86 FiberB 1 0 1 0

9 vy 87 MechPlp 0 0 1 0

10 vy 88 ChemPIp 0 ] 1 0

11 y 29 OthFbrPlp 0 1 0 0

12 y Q0 WastePaper 0 1 0 0

13 v 91 Newsprint 1 0 1 1

14 y 92 PWPaper 1 0 1 1

15 vy 93 OthPaper 1 0 1 1

16

17 Note:

18 1) Final Product: 1 final product or demanded product, 0 otherwise

19 2) Raw Material: 1 raw material or supplied product, 0 otherwise I
ot st e s e acaduat O athanuica l4 -

Ready

8.3 Replacing or adding countries

To replace a country by another, change the country name, its FAO country code, and its WDI
(World Bank Indicator) country code in the “CountryList” sheet in C\GFPM\CALIBRATION.
Select this country with a “y”. Also modify the country name lists in all sheets of
C:\GFPM\input\InputData_Blank to make them the same as in the “CountryList” sheet.

To add countries, modify the “CountryList” sheet of C\GFPM\CALIBRATION by
adding “y” in the “Select” column if the countries to be added already exist in the current list.
Otherwise, add the countries to the list with their GFPM, FAO, and WDI county codes. The new
GFPM country codes must be of the same form, but not duplicate the code of other countries,
and the list of GFPM country codes after changing or adding countries must be in ascending
order.

After modifying the “CountryList” sheet, also change all sheets of
C:\GFPM\input\InputData_Blank to add model parameters for each replacing and added country.
The country lists on these sheets should be the same as that of the selected countries in the
“CountryL.ist” sheet.

If the replaced or added countries are not within the default list of 180 countries in GFPM
but are within the downloaded data files in C:\GFPM\input\inputFiles folder, delete the file
C:\GFPM\input\inputFiles\ProcessedRawData, or save it with other name, to force GFPM to
retrieve the raw data from the downloaded FAO and World Bank data files in the
C:A\GFPM\input\inputFiles folder. If these data files do not contain the required data, update them
by re-downloading or directly modifying the downloaded file. In that case, GFPM will
automatically produce a new ProcessedRawData.

8.4 Adding commodities
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This requires several manual steps and an understanding of the relationship among GFPM
commodities.

First, modify the “CommodityList” sheet of C:\GFPM\CALIBRATION. The new
commodity must be inserted at the beginning of the list, before “Fuelwood” (code 80), with
commodity code 79. Another commodity would be inserted above it with the code 78, and so
on, down to commaodity code 10. For each commodity, indicate if it is a final product, a raw
material, a manufactured product, or a recycled product.

Second, add a sheet in C:\GFPM\input\InputData_Blank and give it the name of the new
commodity. Insert for this new commodity the same data as for existing commaodities such as
sawnwood or newsprint.

Third, complete rows and columns in the “InputOutput” sheet of
C:\GFPM\input\Calibrate_Blank as for existing commaodities.

Fourth, download the required data from FAO or other sources and save the data in the
same format as other files containing data for other commodities. The file name should be the
same as the commodity name and is stored in the folder C:\GFPM\Input\InputFiles like the other
data files. GFPM will detect the newly added data files and produce a new ProcessedRawData.
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10 Mathematical formulation

10.1 Data smoothing

When the optional smoothing is specified in the calibration menu, the raw data are
smoothed with a 3-year moving average:
St = %(Rtl + Rt + Rt+1) for t= tgotots

where S; is the smoothed data in year t, R; is the raw data, to is the first year of data and tg
is the base year for which the GFPM is calibrated.
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10.2 Static calibration

The static calibration calibrates the GFPM for a particular base year (or a three year average is
the smoothing option is selected). Estimates of the 1-O coefficients for a particular country and
year are obtained with goal programming, conditional on the trade data and on prior bounds on
the 1-O coefficients. The method adjusts the production data if they are inconsistent with prior
knowledge regarding the possible range of the input-output coefficients. The method minimizes
the sum of the weighted difference between estimated and reported production, and of the sum of
the weighted difference between estimated consumption and consumption implied by the prior I-
O coefficients. In the following formulation all the variables refer to a specific country and year.

Objective function:

minZ = 'BZ(Yi+ +Yi)wj + (1—ﬂ)ZZ(Yij+ +Yij_)(Win)1/2 [1]
i i
Deviation of estimated from reported production:
Yi —dj +VYi —Yi+ =0 Vi [2]
Deviation of estimated from expected input:
Yij —aijjY j +Yij —Yi}r =0 Vi, ] [3]
Material balance:
Yi — D Yjj+mj—xj=0 VieR [4.1]
J
Yi — D Yij+mj—xj=0 VieF [4.2]
J
Feasible range of input i for output j:
L .
Yjaf <Vij sta}jJ Vi, j [5.1,5.2]
Feasible range of total inputs for output j (current inputs are 4 fibers):
L .
viaf <> vij sta']J Vj [6.1,6.2]
i
Feasible post-consumer recovery:
DY +m =Xt <Y <Y +my = x)r Vi [7.1,7.2]
i i
Feasible total manufacturing cost:
CjY; SwyY, - ZYijWi <cjY; vj [8.1,8.2]
|
Input-output coefficient after solving [1] to [8]:
Yii .
Aj = Vi, | [9]
J
Manufacturing cost:
M =p;Y; =2 Y, Vi [10]
Sets and input data:
I : Products
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. Set of final products

: Set of raw materials or intermediate products

: weight of official data vs. prior input-output data
i - weight of official data for product i.
gi, M;, Xi: reported data on production, imports, and exports.
Pi - local price.

=S ™™

ailj',aiLjJ - lower, upper bound on input i per unit of output j.

ajj = (aff +a; )/ 2: expected input i per unit of output j.

a'j',aljJ : lower, upper bound on total input per unit of output j.

I’,JL ri}J : lower, upper bound on recycling of product j into product i.

cj,c; : lower, upper bound on unit manufacturing cost of output j.

Choice variables, all non-negative:
Yi - estimated production of product i.

Yi+,Yi_: estimated production above, or below, reported production of product i.
Yi > estimated input i in output j.

Yi}”,yij‘; estimated input above, or below, input implied by prior input-output

coefficients.
Other variables:
Ajj : computed I-O coefficient.
Mij : manufacturing cost (excluding wood and fiber explicit in model).

10.3 Dynamic calibration

Dynamic calibration with smoothed or unsmoothed data (see data smoothing procedure above)
follows the following steps:

1) A static calibration is performed for each year tg -, to tg to get preliminary 1-O coefficients,
Ajji, with the method described in section 10.2.

2) Each final base-year I-O coefficient Ajjg is the average of the preliminary 1-O coefficients for
the years from tg ., to tg if there is at least one preliminary coefficient. If all thee
preliminary I-O coefficient are missing, then there is no 1-O coefficient entry for this
commaodity of this country.

3) The corresponding calibrated production, imports, exports, and prices data are also averaged
over tg » to tg.
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4) The manufacturing costs are calculated based on the final 1-O coefficients and the price data.
If the manufacturing cost is negative, for wood products the I-O coefficient is reduced by
1% steps until the manufacturing cost is larger than 0.1, for paper products the 1-O
coefficient of the most expensive input is reduced and the coefficient of the cheapest
input is increased by 1% steps until the manufacturing cost is larger than 0.1.

5) The intermediate and raw materials production are calculated based on the final 1-O
coefficients and the consumption of final products resulting from step 3).

6) The waste paper recovery rates are calculated based on the final I-O coefficients, and the

consumption of waste paper and production of paper and paperboard resulting from step
3).
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