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Introduction

Basic Introduction too Key terms

Supply table shows the supply of goods and services, distinguishing
between supply of domestic industries and imports.

Use table provide information on the intermediate and final
consumptions of different product.

Valuation matrices comprising information on taxes less subsidies on
product, trade margins and transport margins.

Input-Output Tables (IOTs) describe the sale and purchase
relationship between producers and consumers within an economy.

Social accounting matrix (SAM) is a comprehensive, and
economy-wide database recording data about all transactions between
economic agents in a specific economy, for a specific period of time.
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Introduction

Research problem

o Creating a database consistent with GTAP and to be functional as
a CGE database is problematic and requires a considerable amount of
information and a number of data manipulation steps. Therefore very
few articles provide details about the database creation process.

@ For Developing countries such as Afghanistan it is important to
construct a dataset so it can facilitate policy analysis within CGE
framework
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Introduction

Objective:
e Constructing a SAM for a single country (i.e. developing)
consistent with the required structure of the GTAP Data Base.

@ Conversion method
© Projection method

Contributions

e Construction of the first Afghan I0Ts (65 sectors, several years)
using advanced balancing procedure that admits arbitrary equality
constraints, and subsequently the first Afghan SAMs

o Backward projection of the SAM in order to obtain the SAM for
the remaining GTAP reference years.

o Integrate Afghanistan into the GTAP (worldwide) GE database

o Documenting data compilation such that our approach can be
applied to create other countries or regions
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Introduction

Methods

@ In order to obtain the objective the paper introduce two methods:
@ Conversion method

@ Projection method

@ Conversion: The conversion method convert the 2017 Afghanistan
Supply and Use table into Social Accounting matrix

@ Projection the projection method project the Social Accounting
Matrix from 2016 and 2019 backward to estimate the SAM for the
remaining GTAP reference years (204, 2011, 2007, 2004)

K.M Ahmadzai 5/26



Introdu n

Structure of the CGE region

Absorption Matrix

1 2 3 4 5 6
Change in
Producer | Investors | Household Export government .
Inventories
Size c I« I3« 1 5] ¢« 1 5]« 1 3]« 1 >
1 Basic CXs V1BAS V2BAS V3BAS V4BAS V5BAS VEBAS
Flows
CXSX
2 M VIMAR V2MAR V3MAR V4MAR V5MAR n/a
Margins
3 Taxes CXs VITAX V2TAX V3TAX V4TAX V5TAX n/a
4 Labour oce VAR C =65 Commodities
| = 65 Industries
5 Capital 1 VI1CAP
M = commodities used as margins
6 Land 1 V1LAND S = 2 Sources (Domestic, Imported)
OCC = 5 Occupation types
Production
7 1 VI1PTX
Tax
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Data sources

Data collected from domestic organizations, these include:
e National Statistics and Information Authority of Afghanistan (NSIA)
e Ministry of Agriculture, Irrigation, and Livestock (MAIL)

@ Ministry of Commerce and Industries of Afghanistan (MOCI)
Ministry of Energy and Water (MEW)
Ministry of Mines, and Petroleum (MOMP)

Da Afghanistan Brishna Shirkat (DABS)
Afghanistan Living Condition Survey (ALCS)

Data collected from International organizations, these include:
@ World Bank

@ International Labor Organization (ILO)
@ International Monetary Fund (IMF)

e Food and Agriculture Organization (FAO)
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Conversion method

The conversion method consist of 26 steps grouped into ten stages

@ Conversion Use table

@ Conversion Supply table

@ Compilation of IOT and split the Use matrix

@ Construction of labour compensation matrix

@ Estimation of compensation to land and natural resources
@ Estimation of compensation to capital

@ Allocation of taxes on product

@ Allocation of income and factor taxes

@ Construction of trade and transport margins

@ Trade-link of international trade
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Conversion Supply and Use table

Supply and Use Tables (SUT)
@ The SUTs contain 267 commodities and 22 industries
@ Supply table:

© Domestic outputs
@ Imports
© valuation matrices
o Use table:
@ Intermediate consumption
@ Final consumption
© Value-added
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Conversion Supply and Use table

Intermediate Consumption Matrix

@ The intermediate consumption data is available at the aggregate
economic activity level (22 Afghan’s sector), and 267 commodities

Conversion

@ conversion of 22 industries into 65 GTAP sectors and conversion
of 267 commodities into 65 GTAP sectors deal with those situations
where the correspondence between rows and columns in the old and
new classification implies the following cases:

@ One-to-one case

@ Many-to-one case

© One-to-many case
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Conversion Supply and Use table

Conversion:

The conversion method transform the Supply and Use table from the old
industry and product classification to new ones through bridge matrices:

R x A x = G (1)
(65x267)  (267x22)  (22x65)  (65x65)

4

Where:
@ R and C are bridge matrices

e Matrix A is the initial matrix of value ( intermediate use matrix)
@ 267 is the number of product in the old classification
@ 22 is the number of industry in the old classification

@ 65 is the number of industry and product in the new classification

Matrix G is the the target matrix with different dimensions and in the
new classification

v
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Conversion Supply and Use table

Conversion Supply table:

@ The columns in the supply table are converted from the old
commodity classifications into the new product classification

@ The conversion is a reallocation of values to a new classification.

Compilation of input-output table and import and domestic use tables:

@ The supply table has diagonal entries, indicating that the Use table is
equivalent to an 10 table.

@ To meet GTAP’s requirements, we split the use matrix into
domestic and imported use matrices, which distinguish between
intermediate and final uses by activities in the IOTs.
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The decomposition of gross value added

Construction of employment and compensation matrices

. calculate labor compensation across 65 GTAP sectors, split into five
occupation level

o Impute missing wage by occupation for the year 2017

Generates the employment matrix with ILO occupations in rows
and GTAP sectors in columns.

Calculate the labor compensation

@ Normalize labour compensation to the labour income share in
Gross value-added

Map labor by occupation (sub-major-groups) and GTAP sectors to
the GTAP occupations.

@ The resulting matrix has the GTAP occupations level in rows and
GTAP sectors in columns
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The decomposition of gross value added

Compensation for Land and natural resources

@ calculate the compensation to land and natural resources, we rely
on the methodology developed by (Hertel et al.,2020)

Compensation to capital

@ Adjustment of labour income share
@ Measure net domestic product, which is equal to GDP less
depreciation,
@ Obtain net labour share
o Calculate compensation to capital
@ Matrix of value-added disaggregated into net labor share,
compensation to land and other natural resources and capital
depreciation
@ Add together all the percentage shares, and normalize them to one
© Normalise the compensation to labor such the total is equal to the
gross labor share
@ Calculate and normalize non-labour value-added
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Valuation matrices

Taxes on products

o Taxes on products include general taxes on goods and services and
excise taxes

@ Allocate general taxes on products to the relevant entries of the
use table ( intermediate use and final uses)

@ Allocate the excise taxes to the final use categories (private
households and capital formation)

@ To obtain a valuation matrix for taxes on products, we add together
the general taxes on goods and service matrices

@ Proportionally adjust the value-added matrix, for sector-specific
taxes

@ Proportionally adjust the intermediate and final use tables for taxes
on final use categories
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Valuation matrices

Income and Factor Taxes

To distribute income and factor taxes, we follow GTAP methodology,
and we allocate them proportionally

@ Income, payroll, and social security taxes to five labor occupations

o Corporate income and property taxes to natural resources and
capital

@ Other income taxes to all the primary factors with a similar
procedure
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Valuation matrices

Valuation matrices (Trade and Transport margins)
@ Convert the trade and transportation margin vectors into
matrices

o ldentify flows that do not require any margins (mainly for
inventories) And set the values equal to zero

o Map the trade and transportation margin vectors into 22
intermediate consumption and final demand matrices.

@ Use the adjusted conversion coefficient matrix C?% to convert
the 22 intermediate industries into 65 GTAP sectors.
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Valuation matrices

Trade-link: imports
Using international import, statistics, we disaggregate the import use table
into bilateral import use tables

@ Remove any duties and import commodity taxes

@ Calculate import ratios for each trading partner

o Apply the ratios to calculate bilateral import use matrices.

@ The import use table of the rest of world is calculated as residuals.

v

Trade-link: exports
Using international statistics to split the export column vector into
bilateral export vectors.
@ Construct the export matrix with the GTAP classification in rows
and bilateral export partners in the columns.

@ Using trade data obtained from several sources introduces
inconsistencies.

o Apply the KRAS method to balance the export matrix
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Methodology for projecting and updating SAM

Creation of initial estimate

With respect to the remaining reference years 2014, 2011, 2007 and 2004 (GTAP
years), we project the SAM from 2017 backwards using the compound annual growth

rate.
2019
= y 3 _
CAGRj; = (32_016) 1
i
where 83019 and 33016 are the values of technical coefficients

(1)

Technical coefficients for the years backwards
2014

The technical coefficients for the year 2014 aj"“can be calculated as follow:

T
CAGR;; = (32.014)2 -1

y

2016
as
1
22014 ij

Y (CAGR; +1)?
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Methodology for projecting and updating SAM

Technical coefficients for the year 2014

Once we have the matrix for the year 2014(a;0"*

amount of commodity / used by sector j (uj)

), we can calculate the

2014 2016 , ;2014 (3)

Uij domestic = uu ij

v

Imports as input

Assuming similar cost structure for the domestic and import input, we can
calculate the import use table using the technical coefficient matrix

ij ij

2014 2016 , 2014 (4)

Uijimport = U

v
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Methodology for projecting and updating SAM

Imposing External Constrains:
Once the initial SAM is estimated

o Additional data is imposed as external constraints
@ Constraints are constructed from all available data

@ Main idea is to leave fewer data to be estimated mathematically

Different types of constraints:

@ Row and column constraint

@ constraints on an arbitrary subset of matrix elements = Constraints
on the aggregates of the cells (sub-matrix)

© Constraints on a specific cell

@ Zero as constraint

K.M Ahmadzai 21/26



Methodology for projecting and updating SAM

Performing the balancing

Once we imposed all the above mentioned constraints, the KRAS
balancing is performed, and consists of the following steps

Calculate the scaling factor r for each constraint j.

scaling factor is calculated using the 8 equation in Lenzen et al.
(2009)

The scaling factors are used to update the elements in the
vectorized form of the initial matrix.

The algorithm checks the constraints and if they are fulfilled,
calculates the information loss and breaks the loop.

The information loss is calculated using the objective function in
equation (3) of Junius and Oosterhaven (2003).
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Conclusions

Conclusion

This paper describe the process of constructing the first IOTs and SAMS
for Afghanistan that allow us to insert this country in the GTAP
multi-country, multi-sector CGE model (releases for 2004, 2007, 2011, 2014,
2017)

We calculate the use tables and compile the I0Ts for the years
2016-2019

To obtain I0Ts in previous years, the technical coefficients of the I0Ts
are calculated using their compound growth rates for 2019-2016 and
KRAS-balancing subject to equality restrictions sequentially

Projection and balancing method developed in this paper can be easily
used for other regions

We decompose gross value-added and calculate valuation matrices

We document the data gathering and mapping for each of the
sub-matrices of the SAM for each year

K.M Ahmadzai 23/26



References

References

References

Aguiar, A., Chepeliev, M., Corong, E. L., McDougall, R., & Van Der Mensbrugghe, D. (2010)
The gtap data base: version 10. Journal of Global Economie Analysis, 4(1), 1-27.
Aguiar, A., Corong, E., & McDougall, R. (2019). Guide to the gtap data base

Aguiar, A., Corong, E., van der Mensbrugghe, D., et al. (2021). Detailed trude policy simulations
using a global general equilibrium model (Tech. Rep.). Center for Global Trade Analysis,
Department of Agricultural Economics

Aguiar, A., Narayanan, B., & McDougall, R. (2016). An overview of the gtap 9 data base
Journal of Global Economic Analysis, 1{1), 181-208,

Ahmadzal, M. (2013). The leather industry of afghanistan.
Rep.). Afghanistan Investment Support Agency.

Opportunities challenges (Tech

Almadzal, M. (2014). The leather industry of afghanistan: Opportunities challenges (Tech
Rep.). Afghanistan Investment Support Agency.

AWCCL (2015). Silk value chain analysis (Repot].

Bacharach, M. (1070). Biproportional matrices and input-output change (Vol. 16). CUP Archive

Bonneir, 1. J. (2007)
1-5.

Study on dairy production and processing in afghanistan. Mission Report,

Burns, R. K. (2011). Afghanistan: Solar assets, electricity production, and rural energy factors
Renewable and Sustainable Energy Reviews, 15(4), 2144-2148,

Corong, E. (2020). Chapter 8.erepresentative table andeomposite regions [Center for Global
Trade Analysis|. In A. Aguiar (Ed.), Global frade, assistance, and production: The gtap 10 data
base (chap. 8.E). Department of Agricultural Economics, Purdue University, West Lafiyette,
IN. Retrieved from hisps://ww. gtap.agecon. purdus. edu/resources/res_display.asp
#RecordID=6172

Corong, E., & McDougall, R. (2020). B global data base assembly.

CSO. (2016). Afghanistan
Assessment [Datesct.

ing condition:

rvey 2013-14. National Risk and Vulnerability

Dasgupta, A., Anhal, R., Bhatnagar, A., et al. (2019). Employment scenari in afghanistar: from
2007-08 to 2013-14 (Tech. Rep.). International Labour Organization.

De Clerek, M. S., & Wickens, T. (2019). Government finance statisties manual 2014, Interna-
tional Monetary Fund

Eurostat.

08). Eurostat mamual of supply, use and input-output tables. Burostat methodologies

and working papers

FAO.  (2010).
AFCHANISTAN]

Clobal forest resources assessment 2010 [COUNTRY REPORTS

K.M Ahmadza

Fareed, Ud. (010). Factors for constant cow milk supply: The main factors influencing the
milk supply chain in central region of fghanistan (Tech. Rep.). Van Hall Larenstein Univers
of Applied Sciences.

Fareed, Ud. (2014). Factors for constant cow milk supply: The main factors influencing the
‘milk supply chain in central region of afghanistan (Tech. Rep.). Van Hall Larenstein University
of Applied Seiences.

Group, W. B. (2016). World development indicators 2016. Author

Harslett, P. (2013). The giap data base consiruction procedure (Tech. Rep.).

Hertel, T., Tsigas, M., Narayanan, B., & McDougall, R. (2020). Primary factor shares -GTAP
documentaion chapter 12.A. GTAP Resource G007,

Hogg, R., Nassif, C., Osorio, C. G., Byrd, W., & Beath, A. (2013). Afghanistan in transition
looking beyond 2014, World Bank Publications.

ILO. (2014). Mean nominal monthly carnings of employees by sez and economic activ-
ity [data set]. (data retrieved from ILOSTAT explorer. https://wws.ilo. oxg/shinyapps/|
bulkexplorers/?lang=enksegment=indicatorkid=EAP_JEAP_SEX_AGE_NB_A)

1LO. (7). Employment by ser and exonomic actiity ‘ma set]. (data retrieved from
ILOSTAT explorer. https: //www. ilo. 1

indicatorkid=EAP_OEAP_SEX_ACE_NB_A)

ILO. (2017b). Employment by cconomic activity and occupation|data set]. (data retrieved from
ILOSTAT explorer. https: //wew.1lo.org/shinyapps/bulkexplorers/7lang=enksegment=|
indicator&id=EAP_2EAP_SEX_AGE NB_A)

ILO. (2020). Mean nominal monthly carnings of employees by sez and economic activ-
ity [data set]. (data retrieved from ILOSTAT explorer. https://wws.ilo. oxg/shinyapps/|
bulkexplorers/?lang=enksegment=indicatorkid=EAP_JEAP_SEX_AGE_NB_A)

IMF. (2017). Detailed revenue breakdown: Afghanistan 2017 fdata set]. (data retrieved from
International Monetary Fund. https://data. inf . org/regular.aspx?key=60991467)

Jilani, A., Pearce, D., & Bailo, F. (2013). Aciar wheat and maize projects in afghanistan.
Australian Centre for International Agricultural Research.

Johnson, T R., & Vollrath, D. (2020). The role of land in temperate and tropical agriculture
Eeonomica, 87, 901 - 937.
Joya, O., & Khan, F. (2014). Afghanistan economic update, april 2014,

Junius, T., & Qosterhaven,
both px

. The solution of updating or regionalizing a matrix with
ve and negative entries. ) Goomomic Systems Research, 15(1), 87-0

Kakar, K., Xuan, T. D., Haqani, M. L, Rayee, R., Wafa, L K., Abdian, S., & Tran, H.D,
(2019). Current situation and sustaiable development of rice cultivation and production in
afghanistan, Agriculture, 9(3), 49

24 /26



References

References

Leao, I, Abmed, M., & Kar, A. (2018). Employment patterns in rural afghanistan..

Leao, L, Ahmed, M., & Kar, A. (2018b). Jobs from agriculture in ofghanistan. World Bank
Publications.

Lenzen, M., Gallego, B., & Wood, R. (2009). Matrix balancing under conflicting information.
344

Beonomic Systems Research, 31 (1}, %

Mahajan, S., Beutel, 1., Guerrero, §., Inomata, S., Larsen, S., Moyer, B., ... others (2018).
Handbook on supply, use and input-output tables with extensions and applications. United
States: United Nations Publication.

Mainar-Causapé, A. 1., Ferrari, E., & MeDonald, S. (2018). Social accounting matriees: basic
aspects and main steps for estimation. Publications Office of the European Union: Luzem-
boury

Malik, N. (2009). Overview and prospects for energy resources in afghanistan: Measures for
improvement and sustainable development. The Journal of Energy and Development, 35(1/2),
141-164.

McDonald, S., Robinson, S., Thierfelder, K. E., et al. (2006). Clobe: A sam based global cge
‘model using gtap data. US Naval Academy Department of Economics.

MecDonald, S., & Thierfelder, K.
versions 5 and 6 data.

042). Deriving a global social acconnting matrix from gtap

McDonald, S., & Thierfelder, K. (2004b). Lessons from exploring the gtap data base as a
global social accounting matrix [Presented af the 7th Annual Conference on Global Economic
Analysis, Washington DC, USA]. In Presented at the 7¢h annual conference on. global economic
analysis, washingfon de, usa. Department of Agricultural Economics, Purdue University,
West Lafayette, IN. Retrieved from bt tps: //uws . gtap. agecon. purdus . cdu/resources/res

610

[display.asp?Recordll
McDougall, R., & Hagemeler, 1. (2016). Income and factor taxes.

Miller, R. E., & Blair, P. D. (2009). Input-output analysis: foundations and eztensions. Cam-
bridge university press.

Ministry of Commerce Industries of Afghanistan. (2013). Afghanistan trade review [Report)

MOF. (2017, January). Value-added tax (vat) implementation plan.

Mossotti, V. G. (014). Heuristic economic assessment of the afghanistan consiruction materials
sector: cement and dimension stone production. US Department of the Interior, US Geological
Survey

Nasat, S, Karimi, A. T., et al. (2016). The afghan carpet industry: Issues and challenges.
Eeon. Altern, 10(4), 475490,

Nassif, C. (2012). Afghanistar economic update (Tech. Rep.). The World Bank

M Ahmadza

Walmsley, T., Aguiar, A., & Narayanan, B. (2012). Introduction to the global trade anal
project and the gtap data base,

Walmsley, T, & Carrico, C. (2016). B: Disaggregating labor payments.

Walters, S. A., Groninger, 1. W., & Myers Ir, O. (2012). Rebuilding afghanistan’s agricultural
economy: Vegetable production in balkh provinee. Outlook on AGRICULTURE, 41(1), 7-13

World Bank. (2013). Afghanistan economic update.

Zafar, M. (2005). First draft country report on the status and perspectives of the animal genetic
resources development and conservation in islamic republic of afghanistan, Kabul, Afghanistan;
FAO.

25 /26



Appendix

Use table
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