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1 Introduction

ATMOST is a dynamic multi-region, multi-sector computable general equilibrium (CGE)
model developed for research based at the University of Strathclyde, Department of Eco-
nomics and the Fraser of Allander Institute. The model is designed to provide a baseline
infrastructure for impact analysis of trade and spatial policy questions for academic re-
search purposes. ATMOST can be calibrated to a rich set of countries, regions and sectors,
including regional accounts such as the PBL Euregio dataset (Thissen et al. 2019) and
multi-nation national accounts such as the Figaro dataset (Remond-Tiedrez & Rueda-

Cantuche 2019).

The aim of this document is to describe the key features of ATMOST, including the

micro-foundations of the model and the options available within the model.

2 Model overview

ATMOST can be defined as a family of trade models based on a core structure. It encom-
passes a set of market structures, household behaviour models and government closures.
This offers flexibility to researchers who may choose the best specification according to

the specifics of the research question.

ATMOST is an R region model. Each region includes I sectors and H households. In
the default configuration of the model, firms operate in monopolistically competitive mar-
kets following Dixit & Stiglitz (1977). Alternatively, firms may be assumed to operate in
perfect competition or in an oligopoly structure (Hosoe et al. 2010). The type of market
competition may be chosen at a sector and region level. Under the default configuration,
the H households are neoclassical (Devarajan & Go 1998). Alternatively, households may
be Myopic/ Keynesian (Lecca et al. 2013) or form internal or external habits (Abel 1990,
Alvarez-Cuadrado et al. 2004).

Other modelling assumptions include the choice of government structures and labour
market assumptions. Regional governments can be modelled as independent entities or as
part of a national government. In the latter case, tax revenues are sent to a central unit,
which reallocates the regional revenues according to pre-defined rules. Labour markets
are modelled using a Blanchflower & Oswald (1995) style wage curve in the standard
configuration. Other possible assumptions are fixed real wages (Turner et al. 2012), fixed

labour supply and utilitarian modelling through a Frisch (1959) elasticity.



2.1 Notational conventions

In ATMOST, values are denoted using uppercase letters, and prices are denoted using
lowercase letters of the English alphabet. Parameters are defined using letters from the
Greek alphabet. Common functions such as CES functions follow the same notation
conventions where 1) € (0,00) and « € [0, 1] parameters are CES push and share param-
eters calibrated to match the initial steady state. Similarly, for notational consistency,
o € [0,00) parameters refer to CES elasticity parameters. Combinations of ¢, @ and o
have the notation 6. Non-CES share parameters are represented by the letter . Tax rates
are represented by the letter 7. Parameters and variables can be distinguished through
their subscripts and superscripts. Subscripts define the sets to which the particular vari-
able or parameter belongs. Superscripts either define the left-hand-side variable of the

CES function or are specified explicitly.

3 Demand block

3.1 Product demand

Figure 1: Agent intratemporal expenditure structure
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In ATMOST, households, firms, governments and a representative investment actor
are referred to as agents (indexed by a € A). The subsets H C A, I C A, G C A and



V C A refer to the household, firm, government and investment actor sets with elements
of these sets indexed by h € H, i € I' | g € G and v € V respectively. Within each
period t € T, agents choose how to allocate their aggregate expenditure (C,,: € R;)
across the I sectors within the N regions (indexed by r € N and s € N). In addition,
agents choose how much to consume from each monopolistic firm within the sectors. In
the default calibration, we assume that these decisions are taken following a multi-level

CES consumption structure as shown in Figure 1.

In Figure 1, C’Mat € Ry is region r and agent a expenditure on products from sector
¢ in period ¢, CSM ot € Ry is region r and agent a expenditure on products from region
s, sector ¢ in period ¢ and Csm,fma’t is region 7 and agent a expenditure on products
from firm f;; in region s, sector ¢ in period t. As,;q € [1,00) is an iceberg transport cost.
At any level of the expenditure structure, o € [0,00) parameters determine the relative
size of income effects and price effects with larger values associated to larger price effects.
As 0 — 0, the CES function converges to a Leontief function implying that expenditure
choices are entirely driven by income effects. As 0 — oo, the CES function converges to a
Linear demand function implying that price effects entirely drive expenditure choices. As

o — 1, the CES function converges to a Cobb-Douglas function where the magnitude of
c

income and price effects is the same. o, € [0, 00) is the elasticity of substitution between

goods from different sectors, o7, , is the Armington (1969) elasticity of substitution be-
tween goods from different origins and o; € [0, 00) is the Dixit & Stiglitz (1977) elasticity

of substitution between varieties within each regional sector.

Agents face a set of expenditure constraints summarised in eq. (3.1) - (3.3).

Proat - rat_zprzat rzat (31)
pg,i,a,t T,z,a t Zps it 1 + s \TyT t) CsDr,z,at (32)
pgi,t srlat Zps,z,flt, ’ srz,fzt,at (33)

fist

In eq. (3.1) - (3.3), pras € Ry, ply,, € Ry, pliy, € Ry and pf; ;. € Ry are a region-
specific agent price index, region-agent-specific sectoral price index, the region r sector
i demand price and the region r, sector i, firm f;;, demand price respectively.? t,,; €
Osma,t and Cs i fi st

are found by maximising the CES functions presented in Figure 1 subject to eq. (3.1)

(—1, 00) is a bilateral trade cost. Agents’ optimal choices for C’T iats

14 is used as an alias for i.

2Under the Krugman (1979) monopolistic competition assumption, firms are identical with the excep-
tion of the variety produced, meaning that the f;; subscript can be dropped in the firm demand equations
later on.



- (3.3). Taking first-order conditions, rearranging and displaying the system in compact

matrix form, we get:

T .
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Cl,t - Cs,r,i,a,t ’CQ»t - Cr‘,i,a,t 7AC - es,r,i,a )
F D
Cs,r,i,a,t Cs,r,i,a,t 1 .
Pr.a,t c
pgi,a,t Oy
. pr,i,a,t o T
Por= 1o e | 170 = | Trial -
p;i,t Url*)i
ps,i,t T
Cl,t = AC e} CQ’t o} PC,toaC . (34)
~—~ ——

Income effect Price effect

Eq. (3.4) presents the entire multi-level CES product demand system in compact form as
the Hadamard product of a constant, an income effect and a price effect. The constant
is a function of the CES share, push and elasticity parameters.® The income effect is
determined through the consumption variable at the level above the given consumption
demand. The price effect is determined by the ratio of the price of consumption one level
higher and consumption at the given consumption demand level scaled by the elasticity

of substitution parameter for the level above the given consumption demand level.

Through eq. (3.4) household, government and firms’ intermediate demand for goods
is specified at the sector, region-sector and region-firm-sector levels. Only aggregate ex-

penditure must still be specified to define product demand fully.

3.2 Factor demand

Firms use a combination of intermediate goods (C, ;) and value added (Y;.;: € R.) to
produce output (O, ;). The source and sector choices for intermediate goods are deter-
mined through eq. (3.4) and are depicted graphically in Figure 1. Value added is itself a
combination of capital (K,;; € R;) and labour (L,;; € R, ). Labour is a composite of
labour demand by skill group sk (L, ;, € Ry). Production is defined by a multi-level
CES production structure depicted in Figure 2.

Following the notational conventions defined in section 2.1, ¢, a and o parameters are
CES push, share and elasticity parameters. of; € [0,00), 0; € [0, 00) and o, € [0, 00) are

the elasticity of substitution between value added and intermediates, capital and labour

3The Armington (1969) demand constant is also a function of the iceberg transport cost.



Figure 2: Firm production structure
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and between different labour types respectively. On the production side, o defines the
relative strength of the price effect and the production effect (rather than the income

effect).

Factor demand equations can be derived following the definitions of cost constraints de-

fined in eq. (3.5) - (3.7).

(pf,i,t - pf,’u : Tr,i) : Or,i,t = PZM : Yr,z’,t + Drit - Cr,i,t- (3-5)
Pzi,t Yeie =1k Koy + Weae s Ly (3.6)
Wyt Lr,i,t - (37)

L D
§ W skt Lr,sk,i,t‘
sk

pf,i,t € Ry, p}:i,t c Ry, rky;r € Ry, w, i € Ry and wﬁsk’t € R, are the marginal cost
of production, cost of value added, rental rate of capital, average wage and skill-specific
wage. T,; € R is the firm tax rate paid on the demand price. Taking first-order conditions
of the production system with respect to the cost constraints, one can solve for demand
of the factors of production. To condense the problem, we once again use matrix notation

as presented below:
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Fii.=Aro Fo. o Pp™7F . (3.8)
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Production effect Price effect

Eq. (3.8) defines the factor demand system (F; ;) as the Hadamard product of a constant
(Ar), a production effect (Fy;) and a price effect (P7"). A is a function of CES share,
push and elasticity parameters. The production effect is determined by the production
variable above the given variable in the production structure. The income effect is deter-
mined by the ratio of the price of the production variable above the given variable and
the given variable’s price scaled by the elasticity of substitution of the production variable

above the given variable.

3.3 Investment demand

To account for investment adjustment costs and inspired by Tobin’s QQ theory of invest-
ment (Hayashi 1982), we define an investment demand function incorporating investment
frictions through eq. (3.9) (following Lecca et al. 2014, 2023, Duparc-Portier & Figus
2024, amongst others).

1P =K1 0+ (K — Kpig1) - 6L (3.9)
o\

K =05 v, | =] . 3.10

r,i,t T, ,1,t <UCI{?T¢> ( )

U'Ck:r,t = Prut - (i?”r + 5) (311)

In eq. (3.9), 0 € (0,1) is the depreciation rate, ¢}, € (0,1] is the capital adjustment
speed, K, is the optimal capital level in a frictionless market. The optimal capital level
in a frictionless market is defined in eq. (3.10), which is analogous to the capital demand
equation specified on line three of eq. (3.8) with one exception. Instead of dividing by
the sector-specific rental rate of capital rk,;;, one divides by the user cost of capital
uck,; € Ry in eq. (3.10).* The user cost of capital is defined in eq. (3.11) following Hall
& Jorgenson (1967, p.393) and Blanchard & Johnson (2013, p.368) where ir, € R, is the

interest rate, and p,,; € Ry is the investment price index.

3.4 Aggregate consumption demand

Whereas aggregate demand for intermediates by firms (C,.;+) is determined through eq.
(3.8), aggregate household and government consumption demand must be defined sepa-

rately. In the default configuration, households are forward-looking (neoclassical).

1A comprehensive derivation of eq. (3.9) and (3.10) is provided in Lecca et al. (2023).



3.4.1 Household consumption

The neoclassical household maximises the lifetime utility of its consumption (U, € R),
which is defined as the weighted sum of time-separable utility functions u, () such that
U (0) =0, up,(r) > 0V >0and uy,(r) <0V z > 0. Inthe default configuration, util-
ity is gained through consumption. Under Samuelson (1937) exponential discounting, the
weights associated with each period are defined by a constant discount factor 3, € (0,1)
scaled to the power of the given time period. This implies that households value utility

closer to the current period more than the same value further in the future.

In each period, households face a trade-off between contemporaneous consumption util-
ity and future consumption utility acquired by reducing consumption today to increase
savings (S,n: € Ry), accumulating future capital stocks (th,t € R,) and consequently
increasing future household income (O, € Ry). Lifetime utility is thus maximised by
choosing consumption, savings and future capital stocks, subject to household-specific

budget and capital accumulation constraints (Devarajan & Go 1998):

mnax UT = Lo Uy Cr y 3.12
CT,h,t7Sr,h7t7K§h7t+1Vt h tzz(; ﬁr,h ,h( ,h,t) ( )
s Oppg =tk Ky + > Weaks L gopy + M + TRy, (3.13)

sk
s.t. Or,h,t . (1 — Tf{h) = DPrht * Onh’t + Drvit - Sr,h,t, (3'14)
ot K = e (1-0)+ S04 519

Eq. (3.13) is the household budget constraint. It defines nominal gross household income
as the sum of household capital income, labour income (where Lf,sk,h,t € R is skill level
sk labour supplied by household h), dividends from firms (II,,: € R;) and government
transfers (I'R,.,; € Ry). The household faces the expenditure constraint eq. (3.14). In
eq. (3.14), 7'751 € [0, 1) is the income tax rate. The expenditure constraint imposes that the
sum of household consumption and savings must equal net household income. Finally, the
household faces the capital accumulation constraint eq. (3.15). The capital accumulation
constraint defines future capital supply by the household as the sum of non-depreciated
capital supply and savings scaled by adjustment factor gzﬁf, . > 0. (15*2 , reflects the fact that
increases in foreign direct investment and changes in the government deficit may boost
or reduce capital productivity leading to a potentially non-unitary transmission between

savings and capital stocks.

Solving the household problem assuming an inverse constant relative risk aversion utility



function, we derive the Euler equation presented in eq. (3.16).°

Crhtt1 _ [5 - ( (1+ Apyyit1) - ¢§,t
' (

€r,h
-((1—=0)+ f ~(ir, +9) - (1 — TTH .
Cr,h,t 1+ Apr,h,t+1) . ¢’§,t+1 (( ) Qb i+l ( ) ( ,h)))]

(3.16)

Eq. (3.16) determines the optimal consumption path for the households where €, €
(0, 00) is the elasticity of intertemporal substitution (EIS).

In the myopic household module, household aggregate consumption is a Leontief share of

household income as presented in eq. (3.17).
Cr,h,t = Wrp - Or,h,t : (]- - Tr,h)- (317)

3.4.2 Government consumption

Aggregate government expenditure (C, ,; € Ry ) and savings (5,4+ € R) are modelled as
Leontief shares (uf/ u&®) of regional government income (O,,; € R,) remaining after
transfers (TR, € Ry) have been sent to the households as demonstrated in eq. (3.18)
- (3.20).

Crgs =S (Orgs = > TRupy). (3.18)
h
Sr,g,t = ,lL,,C,;S . (07"797t — Z TRT,h,t)- (319)
h

TRope = TRypio. (3.20)

Prg,t - Or,g,t = Z Trit - pr’ii,t : Or,i,t + Z Tr.a,t * Prat ° Ona,t + Z tr,s,i ' py?i,t : 07?571‘715 .

K ad¢l | \s;ér B

Firm taxes Incom::taxes Tariff ?ervenues

(3.21)

Eq. (3.18) defines aggregate government consumption, eq. (3.19) defines government sav-
ings and eq. (3.20) defines government transfers. For simplicity, government transfers are
assumed to be fixed to the baseline value. Government income available for consumption,

savings and transfers is defined as the sum of firm taxes, income taxes and tariff revenues.

4 Supply block

5The Euler equation derivation is presented in appendix A.
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4.1 Supply of goods

Supply of region-industry goods is defined using eq. (4.22) where the revenue generated

in region r sector ¢ is equal to the sum of production costs and profits net of taxes.

pfm (1 =704) - Orit = DYriie - Yoiip + Prie - Criie + sy (4.22)

4.2 Supply of varieties

In a monopolistically competitive environment, firm prices are defined following eq. (4.23).6

O'D-
F T, S
p’r,i,t - D 1 ) pr,i,t . (423)
O ~~
~——" Marginal cost
Markup

Eq. (4.23) demonstrates that firms charge a markup —

T,'L_l
Ceteris paribus, increases in preferences for variety decrease the markup charged. Through

over marginal costs p?,,.

the multi-level CES production structure defined in Figure 2, and under the assumption
that all firms are identical except for the variety they produce, this implies that the Dixit
& Stiglitz (1977) price index for each monopolistically competitive sector collapses to eq.

(4.24).

1
1-oD

pv?i,t =N,y " 'pf,i,t' (4.24)

In eq. (4.24), N,;: € R, is an industry size index. As more firms enter the monopolisti-
cally competitive sector, N, ;, increases and the industry price decreases. Firms pay an
entry cost pf’ it feri > 0 to gain access to the market. Entrance into the market will
persist until profits (Hf .+ € Ry) are equal to the costs of entering the monopolistically
competitive market, as demonstrated in eq. (4.25) (Balistreri & Rutherford 2013).

F D S S
Hr,i,t - (pr,i,t - pr,i,t) ’ (1 - TT,i) ' Oﬁl}t = Drit” fc?‘,i ’ Nﬁl}t : (425)
N ~~ > NS ~~ g
Profits Entry costs

In the perfect competition closure, eq. (4.24) is replaced with eq. (4.26).

Nr,i,t = NT,i,tzO- (426)

6This equation is derived formally by Dixit & Stiglitz (1977) and Krugman (1979) and employed in
CGE application by Balistreri & Rutherford (2013).
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4.3 Factor supply

Labour is supplied through a Blanchflower & Oswald (1995) wage curve in the default
specification. Under this assumption, there is a negative relationship between regional
wages and unemployment rates. As ATMOST is a multi-household model which distin-
guishes across labour types, the wage curve is household and skill-specific. Consequently,

the wage curve is defined in eq. (4.27):

lOg <wr,sk,t . (1 - T’r‘,h)

Prht

wr,sk,t—l . (1 - T’r,h))

) - rhsk ﬁ lOg( TSkht)_'_(prh 10g<
Prht—1

(4.27)

In eq (4.27), UT skht € (0,1) is the region-household-skill specific unemployment rate.
Q. h @+ € R, ﬁ € (0,00) and ¢, WC € R are the intercept of the wage curve, the short-run
unemployment elasticity of wages and the degree of wage persistence. In the special case

where Hmc = 1, the wage curve becomes a Phillips (1958) curve.

To complete the wage curve labour supply formulation, one must define labour supply as

a function of labour available and unemployment through eq. (4.28).

Lr sk,hit — LrE,sk,h ' (1 - Ur,sk,h,t)- (428)

In eq. (4.28), LY, , is the total endowment of labour skill sk available to household A in

region r. Due to labour market frictions, this available labour is never fully utilized.

Alternatively, eq. (4.27) can be replaced by a Frisch (1959) labour supply function, a
fixed labour supply or a fixed real wage closure. These are presented in eq. (4.29) to
(4.31).

Wy skt * 1— Tr,
log ( ol tp(h h>> = O‘Eh,sk: - th 10g(Uy sk nt) — €rp - 10g(Crpt)- (4.29)
r,h,t
L?" sk,h,t — Lf,sk:,h,tzO' (430)
Wy sk,
( t) _p“row Ji,te (431)
Prht

In eq. (4.29), of} ,, € Rand f), € (0,00) are the intercept of the Frisch wage curve, and

a coefficient linked to the utlhty of leisure.

Capital supply is determined by a Solow (1956) style law of motion as the sum of non-

depreciated past capital stocks and investment demand.

Kr,i,tJrl = Kr,i,t : (1 - 5) ]D

it

(4.32)

12



4.4 Profits

Firm profits are reallocated to households in fixed shares as presented in eq. (4.33).
AT N A (4.33)

In eq. (4.33), y., € [0,1] is a Leontief share.

5 Market clearing conditions

To fully specify the system, we must define a set of market clearing conditions ensuring

that demand equals supply in all markets. These are specified in eq. (5.34) - eq. (5.39).
T,l,t _Z T,8,,a,t" (534)

Z b= Z (5.35)
ZLrskzt ZLrskht‘ (536)

ZSrat+Z srt rvt (537)
Z Z (ODs,r,i,a,t - CDT,S,i,a,t) Sfmf (538)

Z rat 7" v, (539)

Eq. (5.34) ensures that total supply of goods in each regional sector equals its demand
both domestic and foreign from all regions. Eq. (5.35) and (5.36) are the factor market
clearing conditions for capital and labour.” Eq. (5.37) is the financial market clearing
condition (the open economy savings = investment identity) with S¥ r+ € R being defined
as the bilateral balance of payments in eq. (5.38) (by definition Sfrt = —Sf,,)- Ea.
(5.38) holds for all region pairs with the exception of the balance of payments with the
rest of the world which is defined as a balancing item in the model. Finally, eq. (5.39)

ensures that investment in capital equals investment in goods.

5.1 Numéraire & balancing item

All General Equilibrium models have a numéraire. This number can be interpreted as the
unit of account within the model. In ATMOST, the default numéraire is the price in the

rest of the world. This means that all price changes must be interpreted as changes relative

"Note that the labour market clearing condition may allow for slack under the wage curve and Frisch
elasticity specifications.

13



to the rest of the world price. In any general equilibrium model, at least one variable must
be defined as a balancing item. This balancing item ensures that all markets clear. In
ATMOST, the balance of payments with the rest of the world is defined as a balancing
item in each country. We assume that changes in this trade balance are driven by changes

in exporting and importing rather than changes in foreign direct investment demand.

6 Calibration

To define the baseline, modellers must specify values for a set of parameters. This includes

a set of demand elasticities, supply elasticities and household specific elasticities.

6.1 Demand elasticities

The elasticities in the baseline expenditure system are defined in table 1. For simplic-

Parameter Sector A Source
o, All 0  Lecca et al. (2013)
Agriculture 27
Ener 2.9
Oria Manfgacturing 1.7 Zofio et al. (2020)
Other sectors 2.2
o A1 2.9 Broda & Weinstein (2006)

Table 1: Baseline calibration of demand parameters.
Note: oS, = elasticity of substitution between goods from different industries, ol, , =

Armz’ngtc;n (1969) elasticity, Jf?i = Duxit & Stiglitz (1977) elasticity of substitution between
varieties.

ity, elasticities are homogenous across both agents and regions. The sources chosen to
calibrate the elasticities are cited in the final column. Modellers using ATMOST should
review these elasticities carefully to ensure that these are both up-to-date and consistent

with the chosen research question.

6.2 Production elasticities

Production elasticities and key parameters are defined in table 2. Just like in table 1, all

elasticity sources are defined in the final column of table 2.

6.3 Household elasticities

The EIS (€,) is set to the value 0.5 following Havranek et al. (2015). The unemployment
elasticity of wages is set to -0.1 following Blanchflower & Oswald (1995).

14



Parameter Sector 1 Source

o, All 0 Lecca et al. (2013)

oy All 0.3 Gechert et al. (2022)

ok All 1.75 Havranek et al. (2020)

J All 0.05 Duparc-Portier & Figus (2024)
L All 0.5  Lecca et al. (2023)

Table 2: Supply parameters.
Note: O'gi elasticity of substitution between value added and intermediate goods, o =

elasticity of substitution between capital and labour, oﬁi = elasticity of substitution between

“skilled” and “unskilled” labour, 6 = depreciation rate, gb,{ﬂ- = capital adjustment speed.

6.4 Trade parameters

Iceberg transport costs are all set equal to 1 in the baseline A, ,;, = 1. Tariffs are set to
0 in the baseline for simplicity ¢5,; = 0. This assumption should be amended in future

versions upon the identification of appropriate data.
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6.5 Social Accounting Matrix

I Capital Labour H G \Y Trade Prices
I 071’)7‘@ 0 0 rDrh Crl’)rg C?“Drv C’!‘DSZ p'rDz
Capital | KD 0 0 0 0o 0 0 uck,
Labour | L2, 0 0 0 0 0 0 wk
H 0 K2, L%, 0 0 0 0 Prh
G Tri pf,)z : Or,i 0 0 Tr,h " Prh Or,h 0 Trp " Prov Or,v Zz tr,s,i ’ pfl ’ Cgs,i Prg
\Y 0 0 0 Sy Srg 0 SE Drw
Trade | CD.; 0 0 ch 2. Cl, 0 Ds.i

The basic structure of the Social Accounting Matrix used for ATMOST is presented in table 3. For brevity, time subscripts are
removed. The row and column with the heading I represent the supply of goods and the production structure of the I regional sectors.
Although for simplicity, a single row and column are presented in Table 3, this row and column will each contain I elements representing
the sectors of the economy. The price at which goods are sold by the sectors is pﬂ-. Capital and labour demand are represented by
the capital and labour column and reallocated to the households as represented by the rows of the SAM. Household, government and
investment expenditure are represented by the columns H, G and I respectively whereas income is represented by the corresponding rows.
In a multiple-household/ government economy, there will be more than one row and column for the given group. Finally, the trade row
and column represent the trade balance of the region. This defines imports and exports of all agents in all markets. When multiple regions

are modelled, the Social Accounting Matrix is an S? x U? table as there are S regions and U columns and rows for each region. For this

Table 3: Social Accounting Matrix - Basic structure

reason, the trade row and column are a simplification of the full trade structure in Table 3.




7 Data

ATMOST can be calibrated on any single or multi-region dataset as long as the general
structure of the data is consistent with table 3. For instance, Duparc-Portier & Figus
(2024) use the Figaro dataset (Remond-Tiedrez & Rueda-Cantuche 2019) to evaluate
the distributional impacts of energy price shocks and to compare fiscal policy responses
to address these distributional impacts. Current work uses ATMOST to evaluate the
distributional and regional impacts of trade liberalisations and the role of varying levels

of government in redistributing trade gains.

8 Future work

ATMOST is a sophisticated trade model with an advanced dynamic structure, multiple
market closure options, labour market closure options and strong flexibility in defining
the expenditure structure however, future modellers should aim to continue developing

the model in a number of areas.

First, although from a theoretical standpoint, ATMOST is designed to capture both tariff
and non-tariff costs, the initial values of all trade costs are set to 0 (this is equivalent
to setting the iceberg transport cost to 1 and tariff to 0). This means that the baseline
scenario does not reflect the current distribution of trade costs. Although simulations
can be created to evaluate the impacts of changes in trade costs, these may not fully re-
flect the complex trade cost structure of the regions/ countries analysed. For this reason,
modellers should aim to identify appropriate datasets and empirical estimates of tariff

and non-tariff barriers for the sectors modelled for applied policy work.

Second, ATMOST does not capture the productivity effects of trade (Melitz 2003). As
there is empirical evidence that the characteristics of exporters are different to those of
domestic firms, future work should aim to distinguish exporting and non-exporting firms
in the baseline data. This could either be done by introducing a Melitz (2003) market
competition module or by separating all industries into exporters and non-exporters in the
baseline data. The latter option is likely more data intensive however, it would provide a

simpler numerical solution for ATMOST.

Third, ATMOST does not currently contain any exchange rate variable. All values are
compared in real terms. Future iterations should consider adopting alternative trade clo-

sures to capture changes in bilateral exchange rates.

Fourth, the current version of ATMOST does not capture subsistence in household con-
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sumption. For some research questions, extending the expenditure system to capture
subsistence in the consumption of necessary goods (e.g. energy and food) may provide
more accurate estimates of distributional impacts of policy changes. This is done in
Duparc-Portier & Figus (2024) in an older version of ATMOST.

Fifth, although ATMOST has a very general expenditure and production structure, its
current structure must be adapted to capture concepts such as automation, land use in

production, capital - energy substitution etc.

Sixth, ATMOST does not currently distinguish between different age groups. Future
work may aim to introduce Overlapping Generation Structures to capture demographic

effects within the model.

Seventh, the government accounts are very simple in ATMOST. Tax rates are fixed for
both households and firms and there is no distinction between different forms of taxation
(e.g. labour tax, capital tax and other forms of taxes on households). Modellers wishing to
answer more advanced fiscal questions should aim to expand the government account sys-
tem to distinguish between the different forms of tax. Although the improvements listed
above may provide promising future areas for development, one of the key strengths of
ATMOST is its parsimonious and flexible formulation. The default configuration of AT-
MOST is a fully micro-founded general equilibrium trade model designed to be simple in
its formulation in response to criticisms that CGE models are “black boxes” (Caliendo &
Parro 2015). Deviating from this formulation may decrease the interpretability of results
and move the model further towards a black box. For this reason, it is the authors view
that future modellers should focus more on improving the data to calibrate key trade costs
and to capture key features of trade rather than on developing more complexity within
the model.
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A Euler equation derivation

A.1 Classical Euler equation

Combining eq. (3.13) - eq. (3.15) and taking the F.O.Cs of the Lagrangian of eq. (3.12)

s .
w.rt. to Cppe and K2y 40, we get:

u;,h(cnh,t) = Arht * Prohgt- (A.40)

Arht * DL, Plygyr - (1 —0

AL g Pt _ Brh * Arhyit1 - ( b ’tHS ( ) + ucky i1 - (1 — Tﬁ)) . (A.41)
7t qbr,t—&-l

In eq. (A.40) - (A.41), A\, p, is a Lagrangian multiplier. By definition, we know that:
ucky,t = ipiyy - (11, +0). (A.42)
For this reason, we can rewrite eq. (A.41) as:

A - 1-0 .
7h7t—5p7t = Br,h : >\r,h,t+1 P41 <( S ) + (ZTT + 6) : (1 - Tﬂ)) .
Tt rt+1

Combining eq. (A.40) - (A.42), we obtain the Euler equation defined in eq. (3.16).

Uy 5, (Crnt) _ {ﬁ . ( L+ Aipiy 44
1 (Crpty1) " (1+ Aprpir) - (1+ A5, 0)
(A.43)

In ATMOST’s default configuration, we assume that u, (-) has an inverse Constant Rel-

ative Risk Aversion form as presented in eq. (A.44):

er,h_l

ch_ L (O rh — 14f #1
1 r.h,t ? 1L € p
Urp(Crpt) = "

In Cr,h,t if €r,h = 1

(A.44)
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)


https://ideas.repec.org/p/ipt/termod/202005.html
https://ideas.repec.org/p/ipt/termod/202005.html

In eq. (A.44), €., is the elasticity of intertemporal substitution. Eq. (A.44) collapses to
a log utility function in the special case where €, , = 1. The marginal utility of eq. (A.44)
is given by eq. (A.45).

C’r,h,tim if €r.h 7£ 1
u;,h(cnh,t) = 1 (A.45)
Cr,h,t_ if €rh — 1

Combining eq. (A.43) with eq. (A.44) we get the Euler equation.

Crnps1 3 (1 + Aipiyyqq) - ¢§,t
bttt 1B, -
Crnt (14 Apris1) - 02411

(1= 0) + &7y - (i1, + ) - (1_7,53)))] -
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