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. INTRODUCTION

Afghanistan shares the common challenge of many low incordalaveloping economies: large
development needs and limited resources. While the chaigesot new or unique, Afghanistan faces
additional complications from the development and maimtee of a large security infrastructure,
which diverts scarce funds from other important capitahsipgg. Furthermore, the prospect of
declining donor support and the need for high ongoing scspending over the medium term means
that the security-development tradeoff is unlikely to aorake over the next decade. This paper aims
to model this tradeoff and illustrates the implications ofigy choices. There are no easy answers.
The model presented here abstracts from a myriad of pdldita institutional elements which are
unique to Afghanistan and complicate the outlook beyondrtmeoff we explore.

The macromodeling framework used in this paper is an adaptef the workhorse model used by the
IMF to analyze policy challenges in low-income countriesiffiz et al., 2012). The adapted
framework is used here to trace the impact of exogenous sheskich as a decline in foreign aid — or
policy failures — such as a lower domestic revenue yield -herfiscal stance, economic output, and
ultimately poverty reduction.

The key methodological contribution is the explicit focusthe public policy choices between
investment and security spending both of which are growtiaeaing. The government supplies
security services with the aim of ensuring a stable socliigal climate conducive to growth by
enforcing the rule of law. The government also provides igubfrastructure which equates to capital
spending for development needs. Both public servicestafiececonomy with a positive externality,
and the government’s objective is to maximize social weltArough provision of these services.

The central finding points to the mobilization of domestizergue resources as the government’s best
response to an exogenous shock that shrinks the resourelesvThe negative impact of
exogenously reducing the government’s pool of funds on trasvbest minimized by raising
additional taxes. Although taxes have distortionary éffen private consumption, the additional
revenue helps to offset partially the shortfall in foreigd and maintain supply of public services near
original levels. Policy options like debt financing or cagfipublic expenditures would sacrifice either
fiscal sustainability or supply of public services and otitpu

The next section outlines the economic situation in Afgem. Section 3 describes the
macromodeling apparatus, including the decision-makioggss in the government sector. Section 4
then analyzes the behavior of the public sector, where thgsfs on the optimal allocation of public
resources between infrastructure and security investrdergader less interested in the technical
aspects of the macromodeling framework may skip directigdotion 5 that looks at fiscal
experiments and evaluates possible policy responsesag@gsible shortfall in foreign aid and

(ii) a possible increase in tax avoidance. Section 6 cordwdth the discussion of policy
implications.



[I. A FGHANISTAN'S ECONOMIC LANDSCAPE

Since 2001, Afghanistan received substantial donor stippaissist the country’s recovery from
30 years of conflict and the country remains heavily relianfareign donor grants. Out of an
estimated total public spending of 52 percent of gross dtmesoduct (GDPY, the IMF estimates
that donors financed 31 percent of GDP via extra-budgetagyatipns (‘off-budget’) in addition to
providing 10 percent of GDP in grants directly to the Afghamlget (‘on-budget’}. The remaining
11 percent of GDP of public spending came from domestic ig@ollection. In other words, only
one-fifth of Afghan public spending was funded from domest&ans.

Such levels of donor support — while needed in a post-cordlication — are unlikely to be sustained
indefinitely. As such, the Afghan government needs to findsaaybalance the takeover of
externally-financed expenditures while increasing pror@nd development outlays as international
engagement gradually declines. In particular, economieldpment over the medium term will
depend on the impact of the envisaged draw-down of a largégiomilitary architecture (‘transition’)
and foreign civilian engagement (‘transformation’), tieenier having begun in 2012 and expected to
be largely finalized by 2014. In the case of Afghanistan, daopport has already started to decline,
and may decline further as the military presence shrinkfiéur Notwithstanding, donors pledged
US$16 billion through 2016 at the 2012 Tokyo Conference -gaificant level of support.

Its difficult past and geopolitical importance has meant &fghanistan’s security needs have grown
relatively large for an economy of its size. At present, theeggnment spends an estimated 4 percent
of GDP in 2012 of its own resources on security, while an amjuitl 20 percent of GDP is funded by
donors. Compared to other fragile economies, Afghanistemal military expenditures stand out. As
a result, the lion share of donor support was for securit@0hl, donors funded 60 percent of the
on-budget costs of the Afghan security forces — military palice. In addition, donors directly paid
for the costs of foreign troops in Afghanistan to the tune 8812 billion (60 percent of GDP in
2011).

From a medium-term policy perspective, the speed of thaanylitransition is the key determinant for
how much security spending would need to be funded from thatcgs own budgetary resources.
The exact trajectory of support from the international camity, including via grants from such
bodies as the NATO Training Mission and the Law and OrdertlFusd Afghanistan, will determine
how much fiscal space the government has for other spendiniities2 Many policymakers expect
that domestically produced security services will evelhfuze cheaper than foreign security services
and therefore there will be more fiscal space for non-deferpenditures.

In addition to taking over security spending, the Afghanegownent will also have to shoulder
projects and investment spending currently run by donbis;includes the capital stock put in place
by donors (for example, roads, bridges, schools or hospitAl donor-financed development projects

LIMF Country Report (2011).

2The World Bank (2012) estimates that donors spent close@gé&€cent of GDP in the same year under the label of
Afghanistan, though not all of this money was actually spesitie of the country. In this case, the Afghan contribui®n
that much smaller at 10 percent.

3Even though donors expect the country to shoulder a largeesif the costs, the 2012 Chicago NATO summit
nevertheless generated significant support over the codgogde, with Afghanistan agreeing to contribute up to 28eper
of its security costs.



are surrendered to the Afghan government, the tight resaameelope will force the government to
evaluate the viability of this capital stock. The IMF and WdBank conservatively estimate the cost
of maintaining this capital stock at 15 percent of GDP.

Domestic revenue effort is the main means by which the gorem can loosen its own budget
constraint. Successive administrations have achievetesswe improvements in revenue collection
in the space of five years (a quadrupling in absolute termgdmat 2005/06 and 2010/11). Realizing
further gains depends heavily on the speed and determinatth which the fiscal reform agenda is
implemented, as well as exogenous political and econonvieldements. Mining revenues and a
broadening of the domestic tax base (e.g., the introdudi@value-added tax and excise duties)
would generate vital fiscal space. It would also help to weaarcountry off a reliance on import
duties and other border taxes, the proceeds of which carchentb misappropriation. At present, the
IMF estimates that, assuming a stable security outlook,edticrevenues will be around 17 percent
of GDP by 2025, while donor support may still account for gpeztable 23 percent of GDP.

In most countries, shortfalls in resources could be debhfied. However, the Afghan government is
still in the process of building a government bond markeedamsukuksecuritieé. The success of
any futuresukukissuance depends on a number of factors, ranging from thig/dbitap a relatively
young domestic banking sector for liquidity to foreign ist@ appetite for holding claims on an
economy with a unique security profile and outlook. The tatepends on the ability of the
government to fund security in the first instance, and tloeesthe government’s fiscal constraint
indirectly becomes a function of its security provision.

In the years ahead, the government of Afghanistan thus Haeddoce the need to maintain and
improve security while advancing the country’s growth asdelopment. This must be achieved using
a very limited domestic revenue base, and donor supporiitiatecline from its elevated levels in

the immediate post-conflict period.

[1I. M ACROECONOMIC MODEL

This section summarizes the modeling framework used, wikittspired by Buffie et al. (2012). Here
the formal part of the Afghan economy is characterized by b@sic sectors: the households, the
producers, the government, and the rest of the wdilitie model structure is schematically depicted
in Chart 1. The rest of the section details the behavioralagtaristics of individual economic agents
and sectors.

[CHART1]

4Sukukis a financial instrument structured to comply with the Is&ataw.

5The model is designed to gauge economic output that is @phy GDP estimates excluding an informal sector.
According to some measures, the informal sector is abouthirds of the actual economy so a large part of the economy
remains outside the purview of the framework developed. éistence of the informal sector may support more favorable
economic and fiscal policy outcomes than the model predigtbelping to buffer adverse economic shocks and smooth
national income.



A. Household sector

The economy is populated by two types of households: holdehtiat are rich enough to save part of
their income and households that live on a day-to-day basis.former group of households will be
calledsaversand the latter will be calleland-to-mouthouseholds. The two groups face the
following decision problems.

1. Savers

The savers’ objective is to maximize their lifetime welfé@em consumption(’?, and leisure]l — N,

> _ 1
max Eyd [ 1—¢&)log(Cs — Cf) — ——(N? 1+n]
(C3 N7 K3 IF) 0; ( f) g( t t) 1+77( t)

by optimally choosing the level of consumption, time speatking N/, capital K and investment
I7. The decisions are subject to the nominal income constraint

WiN{ + Ry 1 Ki y + Ry 1B FXy + R Dy + 17 + 11 = ...

S

(1 + Tt)Pth + Ptlts |:1 + &5 (Iﬁt — 1>:| + By + D;.
t—1

Savers accumulate savings in the form of physical capitegst in domestic one-period government
sukuls, D;, and in foreign one-period foreiggukuls, B;, valued at the nominal exchange rateX;.
While their utility from consumption is influenced by how niuihiey consumed in the past (external
habit formationC), savings allow them to smooth consumption through goodoaitimes by
intertemporally reallocating their assets. Consumptsoiaxed at a time-varying rate set by the
government.F; is the domestic price levely; the hourly wageR;, , the gross rental rate on capital,
R; ; the gross interest rate paid on the foreign bonds,/anithe gross risk-free interest rate paid on
domestic government bonds. Savers also receive transtenstifie government]?, and dividends
from firms, I1;.

Savers are endowed with an initial physical capital stdck,> 0. The stock depreciates at the rate
0 < ¢ < 1 following the law of motion of

K= (1 —=0)K +1I},

wherel is investment in period.



The first-order conditions that solve the savers’ maxinmzaproblem imply the following
equilibrium law of motions

C';%gf = (I+7)MF;,
(N = MW,
AMePpiy = Bl(1=0)EPyii1 + Ry Exhii,
At = BREya,

)\tFXt — 5Rl,tEt/\t+lFXt+17

= nfise () o (B )
t—1 t

Where)\; is the shadow price of consumption. The price of capil;, is a function of the shadow
price of consumption and the rental costs of physical capigthout capital adjustment costs, ,
would be equal taP;. Cf is the external consumption habit, which simply dependsherpast
consumption levelCy = £C;_; with 0 < & < 1.

Savers’ (as well as hand-to-mouth consumers’) consumptisiket,C;?, consists of domestically
produced(’; ;, and imported foreign consumption goodg,,t. Both goods are assumed to be
consumed as complements at fixed proportions

Cc?,t = WCE,
C;,t = (l—w)Cf,

where0 < w < 1 is the share of domestically produced goods in the basket.complementarity
assumption implies that the consumption goods will be deledrat fixed portions regardless of their
relative prices. Given what will follow in sections 4 and &¢aptures the belief that over the
medium-term the variety of domestically produced good$mihain limited and households will
largely maintain their demand for foreign goods regarddghkeir price.

The Leontieff structure of the consumption basket implies the aggregate price level is a weighted
average of the prices of the two consumption goods

Pt :(A)Pd7t+(1 _W)Pm7t.

2. Hand-to-mouth consumers

Hand-to-mouth households are less fortunate than savkey. maximize the same lifetime utility
function
1

_(Nh)1+n
1+7n

I

o0
max E tllog(Ch) —
Ny ;6 [ 8
but they lack the opportunity to smooth their consumptiorséying or investing, or they exhibit no
consumption habits. Hand-to-mouth households do not owmhpsical or financial assets. Their
income constraint simply equates labor income and govemhirensfers to (after tax) expenditures
on consumption goods
(1 + Tt)CthPt = WtNth + Tth.



Whatever income hand-to-mouth consumers earn is consumed.

The first-order conditions imply that hand-to-mouth constsrmaximize their welfare when the
marginal utility of work is adequately compensated by the veage, W,/ P;,

W,
Ftt =1+ Tt)Cth(Nth)n-

Similar to savers, hand-to-mouth households consume dimaesl foreign consumption goods at a
fixed sharev
CC}lL,t = O.)Cth,

C’J}{t = (1-w)Cl

3. Aggregation

In the model economy, there is a fractigrof hand-to-mouth consumers and a fractian- f) of
savers. The aggregate consumption demand, labor supggtinent and capital demand of an
average household is then given as a weighted sum of theciegpdemand and supply functions of
savers and hand-to-mouth consumers

C, = (1-[f)C;+ fcp,
Car = (1—=[f)Cq;+ fCq
Cri = (1—£)C5,+ fCh,
Ny = (1- f)N{+ fN},
L = (1-HI,
K, = (1- K.

B. Domestic producers

Following Buffie et al. (2012), a representative producegrafes in a perfectly competitive
environment She maximizes her profits by optimally using the productactdrs of labor)V;,
physical capital K; 1, and imported intermediate goods,’. To use these resources, the producer
has to pay the nominal wag#/;, the rental rate of capitaly;. ;, and the price for imports?,, ;. The
nominal profit function

max ) Ht = PdﬂgY; — WtNt — (Rk,t — 1)Kt_1 — Pm7tMty
{Ne,K—1,M{}

5The assumption of perfect competition appears appropiatause the model time period is annual and there is freg entr
to the industry.
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is maximized subject to a CES Cobb-Douglas production fanct
Yy = A(N)™ (Koma)** (M) =G

whereA is total factor productivity, an@ < «,,, ax < 1 anda,, + a; = 1. Except for the production
factors listed above, real outplt also depends on the level of public serviégs> 0 that enter in the
form of a positive externality (similarly to Barro, 1990)chtheir use is essential for the production.
As a positive externality, public services are assumed upglied at no costs to the producers. The
weight on public services is nonzero, but it will hold that) < «, (i.e., exogenous growth is
guaranteed}.

The first-order optimality conditions give the firm laborpdal and imports demand functions

NW; = OénY}Pd,n
Ki 1Ry = apYiPyy,
Mtypm,t = (1 — Qpn — ak)Y;de,t-

C. Imports

Demand for imports in this economy comes from both housetibldt demand foreign consumption
goods and producers that use foreign intermediate goodig iproduction of domestic consumer
goods. The total demand for imports is then

M, :Cﬁt-l-Mty.

The imported final and intermediate goods are both purchaisex same import price,, ;.

D. Exporters

There is a representative exporter that buys domestic oguisan goods and sells them abroad at the
export price,P, ;. The demand for exportsy;, depends on the level of foreign demadl,;, and on
the relative price competitiveness of domestic goods ofrfidteegn market

s Pmt e
X=X —+— Y,
t (PwﬂfFXt) w,ts

wherePF,, ; is the world price of equivalent foreign goods (in foreignremcy), /' X, is the nominal
exchange rate, angd. > 1 is the export price elasticity.

The export priceP, ; directly derives from the terms of tradg,,

Pm,t

T, = =24
! Pm,t

which is exogenously given.

"If 4 > a,, then the production function would exhibit increasing retuto scale in capital and government services and
the model would exhibit endogenous growth. The issue of gadaus growth is left for future research.
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E. Financial intermediaries

In the model, capital is not completely mobile thanks to titeoduction of a risk premium on foreign
borrowing. This serves two purposes. Firstly, it bettera@fl the reality of relatively less mobile
capital in low income countries. Secondly, with perfectitpnobility, indebtedness could grow in
an unbounded fashidhThere are financial institutions that can access loanabigsfabroad and
intermediate them to domestic private borrowers. The rathach the funds are loaned out; ;,
depends on the world risk-free interest raig, ;, augmented for the country credit risky,

Rl7t = Rwﬂg —+ cry.
The country risk premium depends on the economy’s relatidebtedness

Ry 4B F Xy

—log(LVR)|.
e ) o ﬂ

cry = prem {log <
R, B F X, represents the interest of foreign debt value in domestienay. P, ; K; is the nominal
asset value (capital) that can be used as collateral. TheigWie loan-to-value ratio that foreign
creditors accept without a risk penalty. It is useful to nbi@vever, that even though the expression
for the risk premium may look ad hoc, it can be viewed as a redfierm of credit premia implied by
optimal pricing models, e.g. Bernanke et al. (1999).

F.  Monetary policy

The role of monetary policy is to anchor inflation expectagi@at a desired level and help to mitigate
the negative short-run effects of market imperfectioncaBese of the fiscal focus of the paper, the
role of central bank is modeled only minimalistically. Tgtare the main role of monetary policy, the
central bank is assumed to follow an inflation targeting milehich the domestic risk-free rate is
simply set according to

Ri=pRi—1+(1—pr) [R + Or (T — 77*)] .

The central bank desires to smooth its interest rate desidiy a factof) < p, < 1 weighting the
existing interest rate leveR,;_1, and the need for new action given by the deviation of current
inflation, 7, from the policy targety™.

G. Government

The government consists of the treasury and a governmentyaggéhe treasury’s role is to collect
taxes and other domestic revenues, manage external furatidgedistribute these resources
domestically. The agency, which can also be thought as simirwithin the government, is
responsible for providing public services. The agencyivesea regular endowment from the treasury
and is obliged to maintain a balanced budget.

8See Schmitt-Grohe and Uribe (2003) for the review of othesjfide approaches addressing this problem.
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1. Government agency: Public-services producer

The agency'’s charter from the government is to maximize tipply of public services(7;. Public
services are supplied to the whole economy and serve as ain(pusitive externality) to private
production. The basket public services is composed of ggaarvices,H;, and infrastructure
servicesgz;.

Security and infrastructure are substitutes blended in & @Bnner. The assumption is motivated by
Berman et al. (2011). In their seminal empirical analysrdifag, they find that development spending
helps to improve civilians’ attitude towards local as wallcentral government and reduce insurgent
activities. In Afghanistan, development programmes seehate similar implications for security,
although the evidence is less clear-cut (Beath et al., 20112hou, 2012?.

Agency'’s decisions to maximize the level of public serviaes constrained by the funding allowances
from the central government. At the beginning of each pettiedagency is endowed with a lumpsum
money transfer], ;, and optimally decides how much of these funds to allocateftastructure z;,

or security-related human capital,. Formally, the agency’s problem is characterized as

o0
max EO At A th d)zl_(z)
{He, 2,121,011} ; (AgeHy)?2 %,

subject to the budget constraint
I > L+ Iy,
and subject to the accumulation law for public capital

Ht = (1—(5H)Ht_1+S([H7t—fH)+SI_H,
Zy = (1_5z)zt—1+3(Iz7t_jz)+3jz-

The production of public services exhibits constant refumscale with respect to security capital,
H,;, and the level of infrastructure;. A, is the factor associated with security capital produgtivit
The levels of security and infrastructure capital accuneulaa similar fashion to private physical
capital, but, as is typical in low-income economies and Afgiktan is not an exception, investment in
public capital is subject to losses and inefficiencies. Tarametel < s < 1 captures these
inefficiencies by “penalizing” investment levels that diffrom the long-term equilibriumi,, or I;.

If government desires to increase the level of public capitahe value of 1 afghani, it needs to invest
more than 1 afghani. In the context of the experiments ir@e&, this feature will tend to amplify

the pressures on the government expenditure policy dueittksiy financial resources.

When prioritizing investment decisions, the agency takés account current as well as expected
future benefits that such investment will bring to the publibe stochastic discount factay;,

captures that agency’s role in a formal way. To reflect pulbktfare, the stochastic discount factor is
derived from the savers’ decision problem. Specificallg, discount factor depends on the functional

Beath et al. (2011) has lately argued that a certain minimawel lof security must be provided for public development
programmes to have improving effects on public attitudestds the government and reducing violence.
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form of savers’ utility
l ]C S 7]\]'S
Ay = BE, {(t— +10- 't +1)}

UC(CE7 Nts)

The stochastic discount factor introduces a time dimensidhe agency’s problem. Without the
stochastic discount factor, the decision problem wouldtatcs First, the factor makes the agency’s
decision problem dynamic by making intertemporal subtiis optimal. That means that the agency
can bring some investment projects forward or delay if itgintdlesirable from the public welfare
view point. Second and more importantly, the nature of thelgistic discount factor makes the
supply of public services countercyclical.

The discount factor depends on the expected economic paafae. If the economy is expected to
expand in the futureR;C,,,/C; > 1), the value of the discount factor declines. From the public
welfare perspective, that decline makes the supply of pualivices more valuable today when the
economy is weaker relative to the future when the economyirsgdbetter. An inverse logic also
holds. When the economy is expected to do worse in the fusupgly of public services will be more
valuable in the future than today. The agency will tend tapase its investment decisions into the
future.

The agency cannot make any savings decisions other thamatating capital at different rates. By
investing in security and infrastructure at a differentgo#us allows the agency to smooth public
expenditures over time.

The first-order optimality conditions to the agency’s dexigroblem yield the agency’s rules for
allocating spending between domestic security and infrefstre, respectively,

G
o = Mgt~ (1=0m)Eibyias,
t
Gy
(1- ¢)Z—t = gt — (1 =0:)EAiiidG i

The equilibrium structure of public services depends orré¢fetive costliness to maintain individual
forms of public capital {67, 0. }) and their importance for the production of final public seeg ).

In a special case when both security and infrastructureedégie at the same rai&; = ¢, and when
AAa, = 1, then it is optimal for the agency to invest in both publicvsees in a fixed share that is
given by their relative importancé,< ¢ < 1:

_ ¢
-1

The more important security/;, is in the production of7;, the more investment will be allocated
towards it:

H,

Zt.

Ine = ¢lay.
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2. Treasury

The role of the treasury is to manage government revenuesxgahditures so that the government
budget is in balance:

Dy
R,

mP(CF + CM + FX, T + = Py [Qu(I] — I9) + I9) + Dy + T + T

The sources of revenues, the left-hand side of the budgetiequinclude sales tax;C,, and foreign
aid, F X, T¢, converted to domestic currency at the nominal exchange/at,;. The government can
also obtain additional revenué?]%1 , from issuing one-periodukuls discounted at the risk-free rate,
R;. Government expenditures, the right-hand side of the Huelyeation, consist of the annual
endowment to the public-goods producky, I}, repayment of maturingukuls, D;, and transfers to
households]? andT}*. The revenues and expenditures must be in balance:

In relation to public investment, the government faces owstruns2;. Additional costs typically
come from planning and coordination problems, particulariportant in low-income countries.
Therefore, in order to achieve a certain effective levehgéstment, more resources have to be
provisioned for. Following Buffie et al. (2012), the cost owms depend on the size of infrastructure
investment relative to its existing level and its deviatioom its steady-state level

P\ Y
Qt=<1+£—£> .

The parametet) > 0 captures the severity of the absorptive capacity in pulaltal.

In the experiments that follow the effective tax rate is gidmlown either by the requirement of
balanced budget or set to a fixed value calibrated to matckieedenominal ratio (see Section 4.A).

H. The rest of the world

The experiments considered later focus primarily on thenfifed sustainability of the domestic
economy. Except for foreign aid, the behavior of the foreegonomy plays a secondary role.
Therefore, the foreign block is modeled in a rudimentary neanThe foreign interest rat&,, ;, price
level, P, ;, and foreign outputy,, ;, are set at their long-run equilibrium leveB,,, P, andY,,,
respectively.

I. Market clearing

All markets clear in the economy. The domestic goods malkeirs when supply equals the sum of
domestic consumption deman@, ;, private and public investment, and/, and foreign demandy

I; E 17
Y;ZCd,t"i'It"i'Ith[(Ist —1)—5(%—1)}%—[54-)(}
t—1 t

The adjustment costs to private investment demand enteced sosts here.



15

Finally, the national aggregate resource constraint isrgby the balance of payments that equates
national spending with national income:

BiF Xy = R4 1Be1 F Xy — (Pop Xy + Ty Xy — P g My) -

The external balance of the economy is closed by the baldnuayments.

IV. SECURITY AND INFRASTRUCTURE INVESTMENT IN THE LONG AND SHORT RUN

This section summarizes the behavioral characteristitiseomodel introduced above. A reader
interested in using the model for fiscal experiments may dkgxtly to Section 5. Given the main
contribution of this paper, the attention in this sectiofoiused on the behavioral properties of the
public sector. The private sector behaves in a stylizeddash

A. Baseline calibration

The model baseline calibration is summarized in Table larfRaters are set to match selected
nominal ratios characterizing the Afghan economy. A poiattiv highlighting is that under the
baseline calibration, government will prefer investmensécurity to infrastructure services. Firstly, it
is because it is assumed that security is overwhelminglomapt to the economy(= 0.9).
Secondly, once accumulated, infrastructure capital sdesable than security-related capital

(6, = 0.3 while 64 = 0.2), which increases the incentives to investment relativedye in security
then to infrastructure even more. The relative importarfceourity over infrastructure in
Afghanistan is motivated by Beath et al. (2012) who sugdestd minimum level of security has to
be in place for development spendings to be beneficial toanangrowth. For all the experiments
presented later, it is implicitly assumed that securityl vr@inain central for economic stability and
development over the whole baseline time horizon.

[TABLE1]

Selected GDP ratios characterizing the baseline modelanengrized in Table 2. Under the baseline,
the overall fiscal deficit (including grants) is zero. A samial part of government expenditures is
covered from the inflow of foreign aid that makes 34 percemtarhestic GDP. A major part of
economic output goes towards private consumption (85 peafeGDP), with two-thirds of of
consumption goods being imported. That is reflected in the &f the trade deficit (34 percent of
GDP).

[TABLEZ2]
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B. Structure of public services

Given the geopolitical situation in Afghanistan, currepeésding preferences favor security over
infrastructure. In the model context, this is captured leygbvernment agency subjectively assigning
higher preference to security relative to infrastructuréne production of public services & 0.9).

In addition, the stock of infrastructure depreciates fabtan the stock of capital related to security,
0, > d4. The former assumption stems from the understanding tloaigtive development cannot
occur without a stable security environment, and therefarthe medium-term, security services are
preferred for the time being. Infrastructure is assumectteribrate at a faster rate given its overall
scarcity and the intensity with which it is used, for examite heavy use of only a handful of major
roads by all forms of traffic (civilian and military).

Because security and infrastructure capital are subssitutthe CRS production process of public
services, if the government should set its spending predeseoptimally, the choice will be driven by
the relative durability of the two types of public capitdithe infrastructure capital is more durable
than security capital, the government agency would madrttiz public welfare (measured by the
level of output or consumption) by supplying only the infrasture services. Chart 2 shows that if the
security capital is more durable than infrastructure edyfiiaseline calibration here), the agency
would maximize the public welfare by supplying only sequsérvices.

[CHART2]

The effects of the changing importance of security serndcessummarized in Chart 3.

[CHART3]

Both stocks of infrastructure and domestic security cafgimshares of GDP) are declining with the
depreciation rate of infrastructure, although securitydgably less elastic with respect to the
depreciation rate of infrastructure because of the reltilow importance of infrastructure relative to
security. The bottom right panel shows that the share ofébarity sector in the economy increases
with the increasing public importance of security. Corgasgingly, the share of infrastructure sector
declines (bottom left panel). Changes in the shares areogisgionate, with the infrastructure sector
reacting with much greater sensitivity.

Chart 4 complements the above results by focusing solelh®ndle of capital depreciation. It shows
that the level of infrastructure, security, and public g&s as a whole is declining with declining
durability of infrastructure. Leaving all other things &ant, the size of public sector (measured as
the share of public services supply on the total GDP) inagas security capital depreciates faster
(the top right panel). Because security becomes more casthaintain, resources are allocated in
favor of infrastructure (bottom right panel). The level aoftic services falls because the newly
accumulated level of infrastructure is insufficient to yuliffset the negative effect of the declining
level of security. But GDP (top left panel) is positively efted by faster depreciating security capital.
The negative effect of declining public services, sincelipiervices present a positive externality for
output, is more than compensated for by higher public imrest expenditures. As a result, GDP
increases.

[CHART4]
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C. Public investment multipliers

What is the long-run effect of an additional dollar of pubhgestment on GDP and its key
components? Table 3 summarizes the multipliers of a pemtamerease in donor aid, infrastructure,
and security investment by one dollar and of a permanengaser in government expenditures
financed by a one dollar increase in sales tax revenues. pbeed baseline multipliers are based on
the assumption that the government runs a balanced budgieingrinflow of foreign aid in foreign
currency is fully sterilized.

[TABLE3]

An additional dollar of donor aid to the domestic governmgatds about US$1.4 of additional real
GDP. Foreign aid has the largest impact on consumption ablicpaovestment. The multipliers are
somewhat smaller when additional foreign aid flows only twusigy or only to infrastructure
investment, illustrating certain complementarity of the1

Fiscal expansion financed by increasing tax revenues hasgitivp impact on the macroeconomy.
An increase in tax revenues by one Afghani generates nonemdse economic activity — GDP or
private investment remain unchanged. Any positive efféth® fiscal expansion is muted by the
distortionary effect of the tax increases on private corgion. Private consumption falls by

0.7 Afghani as a result of the additional tax of 1 Afghani tbatsumers must pay. The increase in
public investment by 0.1 Afghani is insufficient to offseéthegative effect of the tax increase.

D. Impact of government spending shock

Although there are no long-run effects on the economy, theehdeveloped in this paper predicts
fiscal expansion financed by tax increases may have shoexpensionary effects. A 1 percent
increase in government expenditures increases output pacinby 0.3 percent (Chart 5; top panels).
Under the balanced budget constraint additional publieegjures are financed by tax hikes. The
increasing tax burden initially leads to lower consumpfifloy 0.1 percent) — partially compensated by
more labor supply, but the positive wealth effect of expturdiexpansion eventually offsets the higher
taxes and consumption increases before returning bacle toig-run equilibrium. The positive
wealth effect comes as a result of higher private sectorymtddty due to more public services; real
wage increases and labor supply declines (bottom panedd)etzal. (2007) come to similar results.

[CHART5]

In response to negative aggregate demand shocks, the nredatp government spending to behave
countercyclically. Chart 6 shows the reaction of publicsewhen consumption falls by 1 percent.
The bottom panel illustrates the countercyclical behawsfagovernment expenditures by showing that
supply of public services increases when the economy atistras the economy recovers, supply of
public services gradually declines. Because securitytalapia more durable and more valuable asset
for the production of public services, the government maees supply of the services by allocating
relatively more resources towards the security sectoréretonomic downturn.

[CHART6]
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V. FISCAL EXPERIMENTS

The anticipated withdrawal of foreign troops scheduled2@t4 and gradually declining inflow of
foreign aid pose a serious challenge for the sustainalafifpublic finance in Afghanistan. Many
policymakers argue that going forward it is essential ferAtighan government to focus on the
mobilization of domestic revenue resources to ensure thading of security-related services and
vital public infrastructure. Both types of public goods assential for securing the country’s future
development. The results summarized in this section stipfpisrargument that without greater
self-reliance of the Afghan public finances, the economawwiin seeded via foreign aid will remain
fragile at best and diminish rapidly at worst.

Using the analytical framework from section 2, this seceaplores two fiscal experiments. The first
experiment looks at the impact of a permanent decline irigardonors’ aid. The second experiment
looks at the impact of a shortfall in tax revenues due to ieee tax evasion. Both experiments
consider three alternative fiscal responses:

1. Debt financing policy: the shortfall in revenue is supplemented by the issuandemiestic
debt; the government keeps all budget chapters unchanggdrticular, real public investment
expenditures are kept constant at their steady-state tbeekffective tax rate remains
unchanged;

2. Tax policy: the government commits to running a balanced budget; theifal in revenues is
consolidated by effective tax rate increases up to the pdiein the government’s budget is
balanced; government expenditures are assumed mandatdrihey are kept constant at their
initial steady-state levels;

3. Expenditure policy: the government commits to running a balanced budget; thefah in
revenues is consolidated by scaling back public investrependitures while debt and the
effective tax rate remain unchanged at their initial stestdye levels.

To rank the considered policy options a qualitative critésiused. The usefulness of individual
policies is arbitrarily judged by their economic sustaitighband plausibility and by their effects on
output; all with equal weights on their relative importance

A. Shortfall in foreign donors’ aid

In this experiment, the inflow of donors’ aid is permanenttgled back by half. The effects on public
finance and selected macroeconomic variables are sumihanigghart 7 and 8, respectively. Overall,
the sudden shortfall in foreign aid permanently shrinkssilze of the economy. None of the three
considered policy responses can fully offset the negatbealfiand economic impact. While increased
public borrowing would minimize the contraction, the nesay build up in debt would reach
unsustainable levels. It is the mobilization of domestieraies by raising sales tax that has the
potential of minimizing the negative impact of the economgypbeserving the public capital
accumulated due to past foreign aid while maintaining fisaatainability (Chart 5, top left panel). In
contrast, cutting public expenditures keeps the budgealirize but at the expense of disinvesting and
lowering the level of public capital. Public disinvestmewirsens the outlook for household real
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income, private consumption, and investment as the suguldic services falls sharply. Finally,
pure debt financing policy helps to preserve public capitdl support the economy but it is not a
fiscally prudent option. Debt increases are insufficientijnpensated for by increasing tax revenues
from the expanding economy, and the debt rapidly accunsitatan unsustainable level.

Mobilization of domestic revenues via tax increases is tbhstrfavorable policy response in terms of
economic outcomes (Chart 5, top left panel, dashed linejleUthis scenario domestic sales tax
increases more than two fold (from 10 to the level of about@&ent). The GDP level remains
largely unchanged and over the ten-year period it is pregetd decline by 3 percentage points from
its initial level. As the government sustains its baseli#el of public investment in both security and
infrastructure (Chart 5, top right panel), the contraciigneffect of a higher tax rate comes through its
distortive impact on private consumption. As householgatsible income declines, so does
consumption (Chart 5, middle left panel, dashed line), Wheads to lower aggregate demand and
hence lower demand for capital by firms (private investmalté;fmiddle right panel, dashed line).
Initially private consumption declines by more in this pgloption as compared to expenditure-led
fiscal measures since the distortive effect of a higher tazsomsumption dominates the negative
wealth effect associated with expenditure cuts. Threesyieéo the shock, however, these two policy
options converge into a permanent decline in private copsiom of 19 percentage points as
compared to baseline. Households smooth their disposatienie by private borrowing. That
impacts the country’s balance of payments and the tradedmldrivate (mostly foreign) borrowing
comes at a cost to the economy in the form of raising the cgsndredit risk, which leads to a
domestic currency depreciation to the order of 20 percemipewed to the baseline. Households
substitute towards cheaper domestic consumption goodsrgruts of foreign goods fall. As a result
the trade balance improves (Chart 5, bottom left panel,athshe).

Debt financing is a less favorable policy option. To the dedhat the government is tapping domestic
markets for borrowing, this negatively affects private @amption and investment in the short run as
households find it optimal to save more (the risk free inter@e increases by more than the foreign
lending rate making it more attractive for households talldomestically). Hence, the contractionary
effect on the real economy comes through the private sestmh debt financing, however, would put
public finances in an unsustainable path as public debt wealch 80 percent of GDP in ten years
and the debt servicing cost would result in an ever incrgasuerall and operating budget balance
(Chart 4, bottom right panel).

Cutting public investment expenditures is economically ldast favorable policy option out of the
three. In this policy option, the government has to shrin&rer to keep the budget balanced. As a
result of the shrinking public sector, real GDP per capitaryaently drops by about 5 percent
relative to baseline over a decade. Investment in secueitiirtes by 5 percent and investment in
infrastructure declines by 10 percent compared to the in@s@Chart 4, top two panels). The reason
for such a strong impact is that the decline in the supply efpihblic good has dual effects: the first is
the direct effect on the aggregate demand and the secorg iegfative externality. In the latter case,
the contraction in the provision of the public good acts a&R $hock: any additional unit of public
services increases the productivity of each factor of ptodn. Hence, as the government cuts public
investment in both infrastructure and security in its éfforcompensate for the shortfall in aid, it is
causing an economy wide contraction of 10 percent via atdéféect of lower demand in the
economy as well as a decline in the rate of return of all factdproduction. Production is negatively
affected via the reduction in total factor productivity he supply of public services (both of security
and infrastructure) falls. Lower returns on factors of pretibn such as labor and capital also leads to
lower private consumption and investment. This has knatkftects for the trade balance which
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shows improvement as total imports decline due to the weaggen domestic demand while exports
remain unchanged. Finally, the contractionary effect @nettonomy leads to slightly lower domestic
revenues. However, this is offset by the larger expenditute which lead to an improvement in the
operating deficit as a share of GDP.

[CHART7]

[CHARTS]

B. Shortfall in tax revenues

This section looks at the implications of shortfalls in texenues. A foreign troop withdrawal is
likely to result in heightened uncertainty, and the publ@ficial management architecture remains
fragile in Afghanistan as do both the customs and tax adinétiens. Evasion and corruption are
daily challenges for tax and customs officers, and thergtorg number of events could lead to the
impairment of revenue administration generating greas&sifor revenue shortfalls.

Despite tax evasion being bad news for revenue collecti@an be good news for an economy on the
whole. As taxes typically have a negative distortionargeifa declining tax burden would generate
real income increases and consequently positive shiftggnegate demand; assuming that public
spending remains constant. In this experiment, sales W@aoe, as a share of GDP, permanently
declines due to tax evasion. Specifically, tax revenueiveléd GDP permanently declines by

1 percentage point, from the baseline 11 percent down to ti@pe Technically, the shortfall is
modeled by reducing the effectiveness of tax collection titzamslates into a lower effective tax rate.
The lower effective tax rate is expansionary for economiwig as it boosts private consumer
demand because households enjoy higher disposable inddrisds the case for the debt financing
policy option. Under the public investment policy setugg positive growth effect is more than offset
by the negative externality of lower public spending andghlesequent supply loss of public services.
Domestic revenue mobilization in this setup aims at remgrtiie increase in evasion by increasing the
tax rate, thus, completely offsetting the initial expansity effect of a lower effective tax raté.

The effects on public finance and the aggregate economy ameatized in Chart 9 and 10,
respectively.

In the effort to reverse the lower revenue, the governmeulddoorrow in the domestic market, which
would partially offset the expansionary effect of the lowéective tax rate as households would find
it optimal to permanently increase their saving rate. Reivavestment also declines as a result. The
net effect is mildly expansionary on the real economy, wigkulting in a permanently higher overall
deficit and rising debt-to-GDP ratio of 6 percentage poiptthie end of the 10th year, putting the
cumulative debt-to-GDP ratio to 62 percent and rising. Hentthis policy scenario, a permanent
decline in the effective tax rate while having a negative@fbn fiscal sustainability due to lower
revenue stimulates growth via higher private consumpfidre accumulated debt over 10 years is
fiscally unsustainable, and stabilization measures witggiired. This results in a 0.3 percentage

1\We do not model the impact of an increasing tax rate as leadifrther tax evasion. Existing taxpayers remain
compliant. Should this not be the case, the offset would belpartial.
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points lower real GDP compared to the baseline. Once agautescribed in section 4.A, the strong
impact of cuts in public investment comes from the dual e¢féédower aggregate demand and the
negative externality effect that acts as a negative TFPkshoc

The third policy option for the government to restore theslosrevenue is via additional tax
measures, assuming that such tax measures won't inteagivasion. An additional effective tax
rate increase will tend to offset the effect of evasion. @Githee expansionary effect of the latter, the
increase in the rate does not need to be of the same magnitodeer to fully reverse the increase in
the rate of evasion.

In summary, in this experiment, the debt financing and regenaasures are superior to cuts in public
investment. The optimality of increased public borrowirgpends on the magnitude of the shock as
that would determine the fiscal sustainability of such aroopt

[CHART9]

[CHART10]

C. Results discussion

In the simulations, the optimal policy response turned feediel on the magnitude and duration of the
shocks generated. The key implications arising from theewmeriments carried out in this paper are
that expenditure cuts in the form of lower public investmai the least preferred option as they have
an amplified negative effect on the economy given the strarsifipe externalities associated with
government-provided public goods. Domestic revenue nzalibn, either in the form of raising
revenues through broadening the tax base (e.g. effortsrtmlince a VAT, excise duties, etc.) and
mining or reducing tax evasion by improving tax administmnat is the most preferred option. One
must note, however, that depending on the magnitude of thekskhe required increase in the tax rate
(or collection efforts) must be realistically feasible.tle experiment of donor aid falling by

50 percent, the effective tax rate would need to increaselpetcentage points to 23 percent within a
decade. While this is more than doubling the current ratghanhistan ranks as one of the countries
with the lowest revenue-to-GDP ratio and poorest revenudrastrations. Whether such a rate
increase could truly mobilize revenue will be dependent anraber of factors, most notably
structural improvements in revenue administration.

It is also important to note that both the experiments abmfeained from considering cutting
recurrent spending as a consolidation measure. In Afgtzemtkis would be predominantly wages
and while it would have a potentially lower negative effecttbe economy as compared to cuts in
public investment (via lower consumption), it would reguimrealistic levels of wage cuts and or
retrenchment in the security sector. Furthermore, thedveonk naturally abstracts from a number of
other important characteristics of the Afghan economy.dxample, the optimal responses could be
altered once we allow for the fact that evasion is likely talfenction of the tax rate in such a
poor-administered country. Furthermore, for a country idatarting from a level of zero debt, it is
unclear how much debt local or global markets would be vgllio bear before funding costs become
prohibitively expensive. Using a novel general equilibmieramework to study the key tradeoff facing
the government, the analysis should be interpreted asdingvonly a partial equilibrium analysis.
Clearly, political stability of the country is a key prerasjte for any economic polity to be efficient.
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Overall, the analysis also shows that public borrowing onldvcapital markets is not a sustainable
option to finance permanent shortfalls in revenues. Afgdtanis capacity to carry public debt is
indeed very limited. There is some scope for domestic isianainly to promote market
development. But unless there is a growth dividend muchehmitian predicted in this paper, the
model predicts that Afghanistan is unlikely to be able toric®its spending needs through
borrowing. Quite soon, debt servicing costs would crowdatbier spending and debt would be
propelled onto an explosive path.

A worse-than-expected security situation in Afghanistatihé main downside risk. A worsening
security situation can be expected to drain scarce budgetirees from development spending to
security spending, reducing the much-needed improveniefitsng standards. Similarly, shortfalls
in donor support, or volatility in donor support will triggexpenditure cuts that will sacrifice future
development. And lastly, failure to achieve the targetegmee gains will equally entail expenditure
cuts and lower growth. For now, the pecking order for spemdtirclear, with security expenditure
necessarily taking primacy.

VI. CONCLUSION

Using a general equilibrium framework with rational ex@gicins, we attempted to capture the unique
policy tradeoff that exists in Afghanistan given the conmpgpriorities of security and development
against a backdrop of declining foreign aid. By exploring @évolution of the Afghan economy over
the coming decade using two risk scenarios, it is possibiet® how public investment in both
security and development, together with sustained domestenue efforts, reinforce one another in
support of growth. In particular, with public spending orcwdty and development acting as
complements in raising the living standards of Afghans ginernment needs to carefully balance the
two spending categories.

Even though the paper focused on isolated policy respongesédxperiments, a combination of
various alternatives might also be warranted. To the depgeoublic investment might be reduced in
response to permanent shortfall in revenues, the allotafithese cuts will depend on the return on
each investment to the production of public services. Irctiveent calibration, it is investment in
security that takes the predominance over infrastructlings might change as the economy develops
and the risks associated with the lack of security decreasgsing the return on that type of public
investment.

There are at least two avenues for future research. An i@pioigsue is the interaction between the
formal and informal economy, the role of informal sector @lding to finance the current account, as
well as linking domestic tax revenue effort more clearlyhe size of the informal sector. The impact
of financial intermediaries, namely in the provision of ¢téxlalso an important extension that could
be considered. Finally, another important area of intasast extend the framework for endogenous
growth to analyze the effect of public investment in seguaitd infrastructure on long-term growth
potentials.
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Table 1. Baseline calibration.

Parameter Value Definition

Qan 0.8 Labor’s share in domestic production

Qg 0.1 Physical capital’s share in domestic production
B 1/1.114 Time preference factor

n 0.2 Labor supply elasticity

) 0.03 Physical capital depreciation rate

0, 0.3 Infrastructure depreciation rate

04 0.2 Security capital depreciation rate

X 0.8 Consumption habit persistence

10) 0.9 Security’s share in public services production
T 0.14 Average tax rate

Y 0.27 Weight of public services in private production
Pd 0.9 Autocorrelation in foreign aid

f 0.6 Share of hand-to-mouth consumers

w 0.2 Weight of domestic goods in consumption basket
€z 2 Price elasticity of export demand
R, 1.061/4 Foreign gross interest rate

LVR 0.02 Risk free loan-to-value ratio
prem 0.1 Private debt risk premium

o 1.5 Monetary policy weigh on inflation stabilization at tlaeget
¥ 0 Long-run inflation target

&r 20 Adjustment costs for private investment

S 0.6 Public investment efficiency

Table 2. Baseline GDP ratios (in percent).

Public finance

Overall fiscal deficit 0
Tax revenues 11
Donors’ aid 34

Aggregate economy

Private consumption expenditures 75
Domestic goods 30
Foreign goods 45

Private fixed investment 14

Government expenditures 45
Infrastructure 5
Security 40

Trade deficit 34
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Table 3. Selected fiscally relevant long-run multipliers

One dollar of
donors’ security infrastructure sales tax
aid(* investment investment revenues
Gross domestic product 14 0.1 0.8 0
Private consumption expenditures 0.4 0.1 0.9 -0.7
Private fixed investment 0.1 0 -0.2 0
Public investment 1.1 0 0.4 0.1

Note: All simulations assume that the government runs anloath budget and that the budget is balanced by adjusting the
effective tax rate.(* it is assumed that the inflow of foreign aid in foreign curngig fully sterilized and therefore has no
effect on domestic real prices and allocation of resouncéise steady state.

Chart 1. Model schematics
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Chart 2. Importance of security, output and consumption
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Chart 3. The effects of changing structure of public sewsice
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Chart 4. The effects of depreciation on the supply of puldivises
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Chart 5. Impact of government spending shock
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Chart 6. Fiscal response to consumption shock
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Chart 7. Public finance response to a permanent 50 perceint foneign aid
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Chart 8. Real economy response to a permanent 50 percentfougign aid
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Chart 9. Public finance response to a permanent decline iet@xaues
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Chart 10. Real economy response to a permanent decline reverues
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