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Abstract

The paper constructs a model to show the relative welfare reductions of the new poor, who
are less agile in their shock response compared to the old poor, in the presence of addictive habits
and temptation. Addiction to a previous better lifestyle differentiates them from the old poor
and leads to lower adaptability in behavior during the initial stages of an economic shock. The
new poor households, provided that they do not either go cold turkey or regret and rectify their
actions, lose out from four channels: (i) fewer resources to consume in the pre-shock period as
they save up for the shock period; (ii) growing addictive behavior due to their failure to adapt;
(iii) temptation goods increasing ‘impatience’ or first-period consumption, raising addiction and
increasing the latter’s consumption share as the new poor’s consumption levels fall; and, perhaps
most importantly, (iv) a dwindling share of the essential normal good from this multitude of effects

during an economic crisis.

1 Introduction

This paper attempts to formally reconcile past work by Becker and Murphy (1988) and Banerjee
and Mullainathan (2010), with the relatively new empirical addition by Burlacu et al. (2022), in
the context of the ‘new poor.” Addictive goods lower both present and future consumption while
temptation goods harm future consumption by increasing today’s spending and lowering the share of
essential consumption. With slight modification to the definition provided by Rahman et al. (2022) in
the COVID-19 context, the new poor (NP) in the present paper are defined as the vulnerable non-poor
(VNP)! who were below the national median income and above the upper poverty line, but fell below

the poverty threshold (in this case, the upper poverty line) after an exogenous economic shock. The
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objective is to show how the presence of temptation and ‘harmful’?>? addictive goods potentially make
the new poor worse off compared to the old poor (OP)?, in terms of household utility maximization
during the initial stages of the shock, when the length of both the shock and its effects are assumed
to be uncertain, though not the shock in itself. The extent of harm to the new poor depends on their
pre-shock proximity to the poverty threshold and how destitute the old poor were. In particular, the
associated financial worries are expected to affect their decision-making, consumption compositions
and levels, savings, and debt burden in the short-run, with the potential of a poverty trap if they fail
to learn and adjust in the later stages of the shock.

The remainder of the paper is organized as follows. Section 2 lays out the setting for the new
poor, with an empirical example. Section 3 develops the theoretical model and section 4 discusses the

implications of its findings. Section 5 concludes.

2 Background

2.1 The Old vs. the New

Unlike the old poor, the new poor were used to an (albeit, probably slightly) better standard of living,
and can plausibly be expected to have difficulty adjusting to shocks easily. Food consumption is
usually impacted first after non-essentials, as non-food expenditures (e.g. rent, education of children,
etc.) are usually less adjustable—and it can be safe to assume that the new poor used to spend
relatively more on the latter during normal periods. Indeed, as one of the limitations of their paper,
Burlacu et al. (2022) acknowledge that the frequency of shocks experienced could potentially result
in a greater impact of financial worries on reducing the overconsumption of temptation goods for the
less well-off, who may experience such shocks more frequently as they strive to make ends meet on a
regular basis. This raises concerns regarding the external validity of their empirical work, and they
leave it for further research. One of the key assumptions of the present work is that because of the
higher frequency of financial shocks, there is a higher degree of adjustment or coping for the old poor

in comparison to the new.

Although the new poor are expected to have less financial safeguards in place as opposed to the
non-poor, at the same time, it is also true that they are likely to be in a better position in terms of
assets, savings and access to credit (both formal and informal) prior to the shock, when compared
to the old poor. As such, in the initial stages of an exogenous event such as the recent pandemic,
when the duration of the event is uncertain, they can resort to these resources in the short run to
maintain their pre-pandemic lifestyle to an extent. Available coping strategies, besides aid, include:
dissaving, borrowing such as credit from shopkeepers, and asset sale (see Rahman et al., 2020, p. 17).
Because the VINP’s assets are likely to be few, and livestock and poultry may be retained for own
consumption, borrowing and shop credit become the primary coping mechanism once savings begin to
deplete (PPRC & BIGD, 2021; Rahman et al., 2021), In a universal shock where everyone is suffering,
however, the supply of loans will ultimately fall and over time, if the situation of the new poor does
not improve, their creditworthiness will erode, preventing them from taking any (further) loan despite
needing it (PPRC & BIGD, 2022). If, at any point in time throughout this course of uncertainty, the

2 Although Becker and Murphy (1988) explore both beneficial and harmful addictive goods, the focus is only on the
latter here.

3By harmful, I am attributing to welfare-reducing behavior during a crisis period—not to the human desire of wanting
a better lifestyle.

4The old poor in this case are defined as those who were already below the poverty threshold before the shock, and
continued to do so after it hit the economy.



sale of any productive asset occurs, it can have a long-term impact and their standard of living will

further deteriorate.

Yet another reason why the new poor may fare worse than the old becomes evident when we take
into account the psychological impact of a drastic downfall in one’s economic circumstances. The
new poor may not be accustomed to asking for help and feel embarrassed to ask because of their
social standing—the already impoverished may not face this dilemma. As they were previously not
categorized as poor, the new poor may also not be included in existing beneficiary lists of any social
safety net program (SSNP) and non-governmental organizations (NGOs). Moreover, they may not
even know much about how to obtain help from the local government and NGOs—a process that is
likely to be more familiar for the already impoverished. Add to that they may also hesitate to stand

in queue for relief or SSNP due to prestige issues.?

Consequently, the new poor may experience a more considerable relative fall in the quantity and
quality of their consumption or expenditure (or both)—compared to the existing poor—resulting in a
decline in their standard of living. Given declining financial resources, a tendency to be sensitive about
social standing initially, and information asymmetry regarding help, the nature of interventions needed

for the new poor will be different from conventional approaches of poverty-alleviation programs.

2.2 Empirical Evidence: The Case of Bangladesh

The empirical motivation for the current paper is chiefly derived from the work on Bangladesh during
the COVID-19 pandemic by Rahman et al. (2022). This study utilizes rapid telephone surveys on
samples from rural areas and urban informal settlements to fill the gap left by lagged national data
sources during the COVID-19 period. The four-period panel collected data on various household and
individual characteristics including livelihoods, expenditures, food security, savings, debt, relief, and
reverse migration. With the help of descriptive statistics, the authors suggest transient poverty is not
likely the case for the new poor, since even after one and a half years of the COVID-19 pandemic,
there is evidence of recovery reversal due to the imposition of the second lockdown in Bangladesh.
This could imply the possible formation of poverty traps and they recommend immediate tailored
support for the new poor to help them escape their deepening vulnerability. The new poor, who were
previously vulnerable non-poor—having little to no collateral, savings, and influential contacts, unlike
the non-poor—will thus require additional assistance to endure such a prolonged shock and bounce

back from poverty.

Therefore the new poor in Bangladesh saw their already limited shock absorption capacity dwin-
dling as the COVID-19 pandemic raged on: income loss, asset depletion, and dissaving, coupled with
significantly reduced access to credit. Thus a mixed-method study was conducted focusing on the
program evaluation of the BRAC New Poor program launched in light of the COVID-19 pandemic,
with one of the required selection criteria being that these were households that have suffered a 40%
reduction in income or assets, or both (Gomes et al., 2022). The sample consisted of one treatment
and two control groups, with data from three periods: pre-Covid-19 (February 2020), pre-intervention
(February to July 2021), and the present (August 2022). The short-run impact of the credit plus
business planning support program demonstrated the benefits of timely interventions. The difference-

in-difference (DiD) estimates show a higher positive impact on labor market outcomes and assets for

5 Although the sample was not restricted to the new poor, such hesitancies in asking for help during an economic
crisis is documented in Section 3.2.3 of Collins et al. (2022), which can only be expected to accentuate in the case of the
new poor because of their pre-shock social standing.



the treatment group (i.e. program participants) compared to the control. Descriptive statistics also

suggest better outcomes regarding household spending, food security, and savings for the treated.

3 The Model

3.1 Basic Setup

For the purpose of this paper, the new poor are distinguished by four main criteria from the old
poor: (i) their pre-shock income is between the median national income and poverty threshold; (ii)
the presence of a particular form of harmful addiction which is associated with the VNP, with income
elasticity of demand (YED) being positive (but not greater than one); (iii) presence of some amount
of savings during the first shock period; and (iv) higher creditworthiness and access to credit, based
on social standing and possession of some amount of collateral. Ignoring other types of addiction is
justified because on average they bear the same effects for the old and new poor, which are the paper’s
two main groups of interest. For both groups, however, there is an existence of a temptation good in

their consumption choice set.

I will conduct a three-period household-level welfare analysis for the new poor® with the following
stated assumptions. The finite horizon, t = 0, 1, 2, can be described as such: ¢t = 0 will be the business-
as-usual period with an anticipated shock in the next period”, then there will be an exogenous income
shock in period t = 1, with carry-over effects in t = 2. Each household will have three goods in their
choice set: z; is a normal, non-addictive and non-tempting good, with YED > 0; a; is the (harmful)
addictive good, with 0 < YED < 1; and finally, 2, is a temptation good, with YED > 18.

The focus is on very specific types of addiction here—ones that affect the VNP but not the already
impoverished; at the same time, the VNP will not have addictions related to the non-poor or super-rich
since the new poor is being defined as those who were just above the poverty threshold. Examples
of such addiction can include dining out, a better quality of housing (implying higher rent), more
protein and fat-based diets (not necessarily nutritious) or just better quality of food, helping kin, more
frequent usage of transport services (as opposed to walking), entertaining guests, cable connection,
internet usage for entertainment, leisure, etc. On the other hand, examples of possible temptation
goods are usually goods that can be associated with ‘self-control’ problems (but do not necessarily
depend on past consumption history): sugary treats, expensive new clothes, spending on a newly
advertised (unnecessary) product, giving in to promotional sales or deals, attending one-off events
such as a local fair, visiting a newly opened local attraction, going to the cinema to watch a newly

released movie, ostentatious home decor, etc.

For simplification, prices are normalized to one, i.e. p, = p, = p, = 1, since the paper is not

interested in price effects but only income effects. Total consumption is thus ¢; = x; + a; + 2.

There is also another component entering the household utility function, Sy, which is the ”con-
sumption capital” of a;. This influences the current consumption of a; via a process of ”learning by

doing” or habit formation, which connects the past and present consumption of a; (Becker & Murphy,

6 A comparative analysis with the old poor is presented later in Proposition 3.

"For a brief discussion of the case of unanticipated shock, see Appendix B.

81t is worth mentioning here that YED > 1 is usually associated with luxury goods, and what is considered as
‘luxurious’ can be subjective and vary with time and income-group as well. In fact, the ”Lipstick Index” is one such
documented phenomenon of such behavior during economic hardships (Nelson, 2001).



1988). The law of motion describing the evolution of the addiction stock is:
ASy = a; —vS; (1)

where 0 < v < 1 is the exogenous instantaneous rate of depreciation. The initial stock, S > 0, is taken

as given at t = 0.

Income, y;, is treated as deterministic in the model. The intertemporal relationships and bounds
can be best summarized as follows: 0 < ys < y2 < y1 < Yp < Yo < Ym for the new poor, where y;
is the starvation threshold, y, is the poverty threshold and ¥,, is the national median income. The
effect of exogenous shocks in periods 1 imply y; = yo — a3 > 0, where «; is the exogenous income
shock in period 1, with 0 < a7 < 1. Similarly, yo = y; — as > 0, where a3 is the exogenous income
shock in period 2, with 0 < as < y2. An indirect implication of the preceding conditions is that
0 < a1 +as <yo—ys < yo. Notice that the possibility of starvation or ‘extreme poverty’ for the new
poor is ruled out so that the during- or post-shock income does not come very close to zero. One way
to think of this in practice will be to define the poverty threshold as the upper poverty line and the
starvation one as the lower poverty line (Rahman et al., 2022). This was done to avoid the case of a

convex z3(ca) (Banerjee & Mullainathan, 2010).

The net savings of the household in period ¢ is to be denoted by the variable A;

At :yt—‘rAt,l(l-i-’l’)—Ct (2)

where r > 0 is the constant real interest rate and is the same for borrowers and savers. Households
are initially endowed with positive savings or wealth at ¢t = 0, A(1 + r) > 0. For simplicity, assume
this value to be equal to one. In the first period, t = 0, there exists a perfect credit market with no
borrowing constraints, so Ay can be either positive, negative or even zero depending on whether the
household is a net saver, borrower, or neither, respectively. Households can borrow as much as they
want, provided they can repay in the future. On the other hand, dissaving can occur in period 1 to
maintain past consumption levels (stickiness). It is worthwhile to mention here yet again that one
of the key discerning features of the new poor is that they are less agile in changing their habits or
lifestyle compared to the old poor, in part due to the lower frequency of income shocks experienced.
In ¢t = 1, the household faces a borrowing constraint of the form A; = 0 due to an imperfect capital
market during the shock period. This implies that borrowers cannot be in debt by the end of period
1 (i.e. they must repay) while savers completely deplete their savings. By the end of period t = 2, it
is optimal to consume all income and wealth, so As = 0. Therefore, only Ay will be a control variable
in ¢t = 0. Thus wealth status in each period is a sum of income in that period plus net savings from

the past period (with interest).

0<d= ﬁ < 1 is the exogenous exponential discount factor, wherein p > 0 is the pure rate of
time preference. ¢, therefore, represents the household’s present bias or impatience. I further restrict
6(1+r)>1=r>p>0 to show that marginal utility of consumption is decreasing over time, and

households will thus require to consume more and more in the future to smoothen their consumption.

A household’s total utility function at any time period ¢, u;, is given by the formula:

ug(er) = U(xe, ar, St) + V(21) (3)

which is strictly concave and additively separable in z, a, S and z over time with U(.) > 0 and V(.) >

0. U(.) is the utility function for non-temptation goods and V(.) is the one for temptation goods, and



d?z¢(ct)
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Banerjee and Mullainathan, 2010), V'(.) is assumed to be more concave than U(.), i.e. “//,(()) < [L][/(()),

where U'(.) > 0, V'(.) >0, U”’(.) <0, and V”(.) < 0. Intuitively, this means that the share

zi(ct)
ce

combined with the assumption of declining temptations (DTC) (i.e. dzéiift) >0 &

of temptation goods in total consumption, falls as income increases and vice versa. Further-
more, to formalize relations between the normal and addictive good, I make the following additional
assumptions: U, > 0, U, <0, U, >0, U, <0, Us <0, Uss < 0% and U,g > 0. The
last inequality or cross partial derivative implies what is known as adjacent complementarity—in
other words, the consumption of addictive goods between two adjacent time periods is complementary

(Becker & Murphy, 1988). Lastly, the inverse utility function (IUF) is denoted as W.

A glossary of all the notations used in this paper can be found in Appendix A.

3.2 Maximization

The maximization problem is essentially a constrained, finite horizon, discrete-time optimization which

can be solved through backward induction.

3.2.1 Maximization problem in ¢t =2

Here the household is allowed to terminate with a positive stock of addictive consumption, since they
are allowed to choose any non-negative amount of as. Additionally, as mentioned earlier, the optimal
strategy in the last period is to consume all wealth. The value of the consumption stock of a; is

substituted into the objective function using the law of motion in eq. (1).

The household’s maximization problem in ¢ =T = 2 is thus:

X U(xa,a2,S2) + V(22) (4)
_ (m, az, = 1 jl) +V(z) [ Si=ai+ S — 7S] (5)

st. Taotastzmt+As=cot+As=ys+A1(1+7)
Sea=1ys [JAy=A;=0] (6)
29>0, a3>0, S3>0, 20>0 (7)
Ay =0, S3>0 (8)

As in Banerjee and Mullainathan (2010), solutions to the above will provide the Marshallian demand
functions za(ca), as2(c2), Sa(az(cz)) and 29(cq), which represent the amount of total expenditure
on a3, as, Si and z, respectively. Due to strict concavity and differentiability of U(.) and V(.),
they are strictly increasing in co except at their binding non-negative lower bounds. Additionally, let
W(c) = U(z(c),alc), S(a(c)) + V(2(c)) be the increasing and strictly concave IUF obtained from this

maximization problem.

The Lagrangian expression for the constrained optimization problem in ¢ = 2 is then:

az + 51
1+~

L=U (xg,ag, ) + V(z2) + Aa(y2 — ¢2) 9)

9This is because I am considering only harmful addiction here, and only the utility effect, ignoring income effect for
simplicity.



The first-order conditions (FOCs) are:

1. To:
Ay = Uy, (10)

ii. as:

U,

Ao = U, + 14527 (11)

iii. zo:
A=V, (12)

iv. Ag:
Y2 = C2 (13)

where )\; is the Lagrange multiplier denoting the shadow price of wealth or marginal utility of one
extra unit of money.

Combining egs. (10), (11) and (12) we get the more compact form:

Us
UIQ = Ua2 + 2 = ‘/22
1+
~~ Y ~~
MU from consumption of z3 > 0 Euphoric effects > 0 S—— MU from consumption of zo > 0

i Detrimental effect of
(see Orphanides and Zervos (1995)) past addiction < 0

MU from consumption of ag > 0

(14)
where MU means marginal utility. This is just simply stating that the household reaches its optimal
consumption level when they consume each good till the point they are indifferent among an additional

unit of each.

Notice here that the sign of MU,, depends on the relative strengths or magnitudes of the euphoric
and harmful effects, but a rational agent would not consume ay unless MU,, > 0, which also ensures
the equality in eq. (14). This implies that U,, > U,, and the household consumes more than what is
needed of ay to temper the withdrawal effects embodied by Ug,, increasing its degree of addiction or
‘learning’ over time. Moreover, if v increases, the harmful effect of addiction stock fall, since physical
and mental impact of past addiction vanishes faster (Becker & Murphy, 1988). Also, from eq. (13), a

relation between xq, as and Ss is obtained: as(z2, 22) = Sa(ag(xa, 22)) beause as = ya — x2 — 20.

From eq. (14), one can also obtain an expression for Ug,:
USz = (UI2 - Ua2)(1 +7) = (Uzz - Uaz)(l +7) <0 [ Uaz > UEQ] (15)

3.2.2 Maximization problem in ¢t =1

The objective function for this period will have V,, = 0 because the period-1 household does not
value the future consumption of temptation goods in ¢t = 2. The economy-wide shock leads to an
imperfect capital market where a credit constraint is imposed in this period, restricting A; = 0. That
is, households can neither be in debt nor have any savings and will consume all available wealth during
this shock period. This dissaving behavior for net positive savers from ¢ = 0 is justified on the grounds
of stickiness in consumption habits (or as termed in this model, addictions) which causes them to
adhere to past lifestyles as much as possible—at least during the initial shock period when they have

available the financial resources to do so.



So, substituting ¢y = Yy = y1 — as in the objective function, along with the values of Sy and S,

the household’s maximization problem in ¢t = 1 becomes:

max  U(xy,a1,S1(a1)) + V(21) + 06U (22(y2), a2(y2), S2(a2(y2), S1(a1)))

x1,a1,21
(1+7)a2(y2)401+A90>
(1+7)?

a1 + Sy
1+7

st. mit+a+za+Ai=a+A=y1+4(1+7)
C.c1 =Y+ Ao(l + ’I“) [ Al = O}
120, a1>0, S>>0, 2>0

A1:0

0 (w101, 450 4 V(a1) 4 60 ((atun)saaton)

The Lagrangian expression for the constrained optimization problem in ¢ = 1 becomes:

(1+7)az(y2) + a1 + 50)

+ 60U (332(3/2)7@2(?/2)’ (1+7)2

+ Al(yl + Ao(l + T’) — Cl)

The FOCs are:

i Xq:
)\1*U$1
i. ag:
Us 1
M=Uy+—+6(Usy, ——
SR Y ( ” 0+7F>
Us Us
S =U +——+6 2
L Ve T T
ii. zq:
A=V
iv. Aq:

cr=y1+Ao(1+7)

1 — Y1
Y

Ao =

A more compact form can be obtained by combining eqgs. (22), (23) and (24):

le = VZ1

Us, np Us,
1+ (1+79)2

Ua1 + = le



Substituting the value of Ug, from eq. (15) into eq. (28):

U51 6(UI2 - UGQ)M _

Uy, + P
tl4y (1+) '
Us Uy, — U,
Uz, — (U, L) =0—"2 2 29
Wt ) = (29)
MU of ¢; MU of co

This is the intereuler equation for ¢ = 1,2, and the welfare-reducing effect of addiction is evident

in both periods.

As before, one can extract an expression for Ug, from eq. (29):

USI = (le - Ual)(l + ’Y) - 6(U12 - Uaz) <0 (30)
<0 Uqay>Uzy <0 Uay>Us,
g 5(U562 - Ua2) > (Url - Ual)(l + 7) (31)
Less negative More negative

The above simply states that, to the household in period-1, the harmful effect of the present stock
of addictive consumption is greater in the current period (¢ = 1) than in the future period (¢t = 2),

although the effect persists.

3.2.3 Maximization problem in t =0

In the present paper, this is the only period where the net saving position at the end of the period, Ag,
enters as a control variable in the household’s maximization problem. Coupled with the assumption of
a perfect capital market for this pre-shock period, this allows Ag to be negative as well, i.e. households

can be net borrowers—even when the shock is anticipated as assumed here.

Once again, V,, = V,, = 0 to the household when it is making consumption decisions in period 0,
for reasons similar to those in Section 3.2.2. I substitute ca = y2 = y1 — g and ¢ = y1 + Ag(1 +7) =
y1 + (1 +7r)Ao(cq) in the objective function:

max U(xg, ag, So) + V(z0) + 6(U(x1,a1,51) + 6U(x2,a2,S52)) (32)

Z0.a0,20,40

— U (sofco)aofeo), “U0E2) 4 v ofeo)
+0U (1001 + Ao(1+ )i + Aa(1-+ ), DL AO L) T ) £5)
(1 +7)az(yr — a2) + (1 +7)ar(y1 + Ao(1 + 1)) +ao(co) + 5
+62U (,'Eg(yl —az),ag(yl —CYQ), (1+’Y)3
(33)
s.t. xo+ag+ 2o+ Ao :Co—l-AO:yo—f—E(l—‘rT)
o=y +1—A4y [ Z(l +7r)=1] (34)
290 >0, ap>0, So>0, 2 >0 (35)
A0, Al+r)=1, §>0 (36)



The Lagrangian expression for the constrained optimization problem in ¢ = 0 is then:

L=U (mo(yo +1-— Ao),ao(yo +1-— AO),

U (x1<yl T Ao(1+ 1)), an(yr + Ao(1 7)),

ao(yo +1— Ag) + S

1+~

> + V(zo(yo + 1 — Ap))

(I +7)ai(yr + Ao(1 + 7)) +aolyo +1 — Ag) + 5)
e
(14 7)%az(yr — a2) + (1 +7y)ar(yr + Ao(1 + 7)) + ao(yo + 1 — Ag) + S

+ 62U (xz(y1 —az),az(y1 — a2),

+ Xo(yo +1—Ag —co)

The FOCs are:

(1+7)?

deg dAg

i. xp:
)\0 UI()
ii. agp:
Us 1
Mo =U, 4§ - 6% Us, -
o= that i +8 (U g )+ (v
Us Us 2 Us
X =Usp+—=4+0 - .
° 14y (149)? (147)3
iii. zp:
Ao =V
iv. Ag:
dzg dag
Ao = Ug, - — (-1 Ugy - — - (—1
0 ( 0 dCO ( )) + ( 0 dCO ( ))
“U(zo(co(Ao)) & dd[;%)‘iig‘% “U(ao(co(A0))) & d;';(o')'dao‘dco
US(] daO dZO
L2400 g v, - 2.
+ <1+’Y dCo ( )> + < ° dCQ

U(So(ao(co(Ao0)))) &

+5< <Ux1~(jf;1-(1+r))

dSg

dU(.) dSg dag
dag dcg

(1)

TS V(a(eo(An) &
d
+ (Ual-(i(clj-(l—}—r))

dv () dzg  deg
dzg dcg dAg

LUi(e(A0) & SEEGEL L Uai(a(Ao) & SESGEgE
USl da1 Usl d(l() )

+ (147 + — (-1
<1+’V de ( )> ((1+7)2 deg =)

LU(Si(a1(e1(A0))) & S Tb-GEgE U(Si(ao(eo(40)) &

US’ dal US d(l()
+ 62 2 2 (147 + 2 20
(e 2 a+n) (s
LU(S2(a1(er(A0)))) & 4E.§52.90. 401 - U(Sh(a0(c0(A0)))) & SR

Us,
1+~

- <(Uro : xé)) + (Uao +
Us,

)

U() dSy dag deg

dS; ‘dag dcg dAg

1))

Us 2 /

o () + ot () 0 (e

10

)

AU() dSy dag deg

) ag+ (Vz - z{))> +0(1+7) ((Uml -xh) + <Ua1 +

daqg dcg dAg
Us,
1+~

(37)

))

(41)

)



Co+A0:y0+1 (42)
LAy=yo+1—co= f(co) (43)
Equating eqs. (26) and (43):
C1— W1
1— =
Yo+ 0 147
= 14+r)(yo+1—co)=c1—yo+ 1

ser=(1+r)(yo+1—co)+yo— 1= f(co) (44)

Again, combining the FOCs in egs. (38), (39), (40) and (41) provide more concise and meaningful

expressions:

USo USl 2 US2
+4 +
I+ (1+9)? (1+7)3

UZEO - Uao + == VZO (45)

U
- (<Um0 )+ (Uao 1 Usy ) ay+ (Vay -za>)

14+~
U.S’l USl
+6(1+7’) <(Um1 l'/1)+ (Ua1 +1_|_7> a/1> —(5<(1+’_y)2a6)
U U
2 Sy 1) _ 52 Sa 1\

Substituting the values of Ug, and Ug, in eq. (45) from egs. (15) and (30) respectively, an

expression for Ug, can be derived:

USO +5 USI 2 USz
I+ (1+9)?  (1+9)°

Us, (Uw —Us ) Q(Uw}uﬁ Q(Um}Uﬁ’
:>Ua: :Ua 0 6 1 1 _6 2 2 6 2 2
e N S R A (EE

Uzy = Uyqy +

USo _ ng B Uao B §(Uz1 - Ua1)
147 I+
USO = (Uxo - Uao)(l + ’7) - 6(U11 - Ual) (47)

Substituting this value of Ug, in eq. (46), along with the values of Ug, and Ug,, we get:

 (Us - 75) + (Vaq - 20))
1+ ((Uml )+ (Ual U V1) = U, V) ))
(UiEz — Ua2)(1 + 7) a/
(1+7)? '

Us Us 5 Us ) p
~ | Usg + = +96 L+ 4 i
( R TR I ER (R Y A

+82(1+7)

11



= — ((Usy - w5) + (Vzy - 20)) + (1 +7) (Us, - 27) + (Usy + U, =a7)a))
Uy, = (Upy =
_21 (JE az) 1 21 z az/) 1 al) —
*(1+r 11y ai+6°(1+r T ay — Uy, - ap) = Uy,

= - ((I6 + aé))UIo + (Uﬂﬂo ’ Zé)) + 5(1 + 7,)(1,/1 + all)Uﬂﬁl = Uﬁo [ U-To = ‘/Zo]

o(l+r
w%=43‘2 (11 +a)) Us| [sagtapg+z=1] (48)
<1l [.z14ai1<c]

4 Implications

The exercise above puts forth some qualitative insights into the behavior of the new poor during the
initial stages of an economic crisis, and why less adaptability on their part might render them worse

off in relative terms.

Proposition 1. The presence of temptation induces the VNP to raise the consumption of all three
goods—x, a and z—in t = 0, which amplifies future harmful effects of addiction. This interaction
between the temptation and addictive goods changes the composition of future consumption baskets and

lowers the consumption share of the essential, non-temptation, and non-addictive good, x in the future.

Proof. For this, first refer to eq. (48). In the absence of temptation, i.e., no z, the total consumption
is x1 + a3 = ¢; in t = 1. Consequently, 2] + a} = 1 in that case, or the right-hand side (RHS) is
higher.'® However, since the RHS is lower here, consumption of xy must go up to maintain equality.
A similar argument can be made for ag by substituting this value of U,, in eq. (47) and solving for
Uao- And since V,, = U,,, the consumption of the temptation good must also go up. This has the
effect of making the agent seem more ”impatient” than they actually are, and is referred to as the
temptation tax by Banerjee and Mullainathan (2010). The household, being sophisticated enough to
understand that only a portion of their future consumption is valuable to them (since spending on
future z is deemed wasteful by the period-0 household), will prefer to consume more today.

A higher ag will increase the consumption stock of addiction, Sy, and consequently S; by the law

of motion in eq. (1). So temptation goods have the effect of amplifying pre-existing addictions. O

Addiction alone was sufficient to lower the share of x over time in consumption, as addicts develop
their habit more and more over time and increase consumption of a by more than the (increasing)
withdrawal effects. This is a self-reinforcing result as discussed in Section 3.2.1.

Now new poor households, susceptible to temptation goods, face the direct effect of having to split
their budget constraint among three goods, which mechanically lowers the share of x. Additionally,
this indirectly changes the future consumption share of x further by ensuring a higher share of spending
on a.

One important implication of eq. (48), which will be useful later, is that 6(1 +r) > 2 > 1 by
construction, since I assumed diminishing marginal utility over time and strict concavity of utility

functions in Section 3.1.

10Given z1(c1) + a1(c1) = c¢1 are solutions to the maximization problem, differentiating both sides with respect to c1
yields this relationship. A similar vein of argument applies to eq. (48), and given the assumptions of YED > 0 for all
goods implying z/,a},z] > 0—it can be argued that z{ 4+ a} = 1 in the absence of z; is higher than in its presence,
where z] +a} < 1.
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Proposition 2. With income levels falling over time and the presence of a credit constraint int =1,
the new poor will attempt to maintain consumption smoothing between the pre-shock and initial shock
period by choosing to save some of their resources pre-shock in anticipation. Whether they are able to
maintain that in the late-shock period depends on the magnitude of the income reduction as well as

their ability to anticipate the shock.

Corollary 2.1. Since ¢y < c1, the share of x5 will further fall due to the DTC assumption, i.e.
dzo(c2) d%z5(ca) z2(c2) z1(c1)
- >0 & 7;032 <0= =32 > =,

This shows that although the household is able to maintain consumption smoothing between pe-
riods 0 and 1, a fall in consumption level in ¢ = 2 due to the economic shocks has the potential to
reduce the share of x5 in the consumption basket. Therefore the household not only loses out in
terms of consumption levels but also in its consumption composition in terms of x owing to declining

temptations. The proof is presented in Appendix B.

Proposition 3. Under the assumptions of DTC, higher initial wealth and pre-shock income for the
new poor compared to the old poor, and the presence of harmful addiction in the case of the new poor,
the consumption share of the essential, non-temptation, and non-addictive good, x, will be lower for
the new poor in the anticipated shock period, t = 1—so long as the magnitude of income shocks, oy, is
the same for both groups, and the old poor’s share of x is greater than the new poor’s combined share

of x and the temptation good in that period.

Corollary 3.1. If c1y, < Cipp; Tiyp < T15p and 7, < 27, due to the assumptions of DTC, higher
initial wealth and pre-shock income for the new poor compared to the old poor, and the presence of

harmful addiction in the case of the new poor.

Proposition 3 deals with a comparative assessment of the shares of  between the two groups in the
shock period, t = 1. It concludes that the new poor will have a lower share of it in their consumption
basket compared to the old poor, but not necessarily in the level of consumption, provided they both
face the same magnitude of income loss in ¢t = 1, and ', + 2, < x},,. Corollary 3.1, on the other
hand, states that both the level and share of consumption z; will be lower for the new poor than the
old ones, so long as the overall consumption of the new poor is lower than that of the old ones in ¢t = 1.
This is the case when I allow the anticipated income shocks for the two groups to vary in magnitude.

The proofs are presented in Appendices C and D.

5 Conclusion

The paper has constructed a model to show the relative welfare reductions of the new poor, who are
less agile in their shock response compared to the old poor, in the presence of addictive habits and
temptation. The new poor households, provided that they do not go cold turkey or regret and rectify
their actions, lose out from four channels: (i) fewer resources to consume in the pre-shock period as
they save up for the anticipated shock period; (ii) growing addictive behavior due to their failure to
adapt; (iii) temptation goods increasing ‘impatience’ or first-period consumption, raising addiction
and increasing the latter’s consumption share as the new poor’s consumption levels fall; and, perhaps
most importantly,(iv) a dwindling share of the essential normal good from this multitude of effects

during an economic crisis.

There are several possible extensions that can be explored. One can introduce regret and learning

with regard to addiction, to show who escapes their newly gained poverty status. If income falls too
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low in the initial shock period, it can be interesting to explore if this gives rise to myopia and poverty
traps, which the old poor are prone to. Policy implications from a social planner’s perspective can also

be developed.

Appendix A Notation

Symbol Meaning
t Time period
Ty Normal, non-addictive and non-tempting good
ag Harmful addictive good
2 Temptation good
p Price
Cy Total consumption
S Consumption capital of a;
ol Exogenous instantaneous rate of depreciation
S Initial stock of consumption capital of a;
Yt Income
Ys Starvation threshold
Yp Poverty threshold
Ym National median income
g Exogenous income shock in period ¢
Ay Net savings of the household in period ¢
A(1+47) Initial endowment of net savings
) Exogenous exponential discount factor, represents the household’s present bias or impatience
P Pure rate of time preference
ue(ct) Household’s total utility function at any time period ¢

U(.) Utility function for non-temptation goods
() Utility function for temptation goods
w Inverse utility function (IUF)
MU Marginal utility

L Lagrangian
At Lagrange multiplier denoting the shadow price of wealth or MU of one extra unit of money
v} Value function

VNP Vulnerable non-poor
NP New poor
OoP Old poor

Appendix B Proof of Proposition 2

Proof. To show that Ag > 0, as income levels are falling over time—which the new poor anticipate

and incorporate into their intertemporal utility maximization''—and there is a credit constraint in

' Where the income ‘change’, oy % 0, is taken to be a random variable to capture the uncertainty of the shock, the
sign of Ag will depend on the associated probabilities of a:, because of a functioning capital market in ¢ = 0. For
instance, in the extreme case where they do not anticipate the shock at all (i.e. the probability of the shock is zero in
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t = 1, assume that the total utility function in eq. (3) takes the following functional form:
u(er) = lng (B.1)

where its argument in each period will be substituted with the corresponding budget constraint.

From eq. (6), the household’s maximization problem in ¢ = T = 2 can be rewritten as:

max u(cz) =Incy =lnys (B.2)
c2
s.t. A2 = A1 =0 (B3)
The FOC with respect to ¢g is:
1 1 1
A=—=—= (B.4)

So the value function, v; for period 2 is simply:

vy = Inys (B.5)

Again, from egs. (6) and (18), the household’s maximization problem in ¢ = 1 can be rewritten as

an unconstrained optimization:

max  u(cr) +dvy = uler) + dulez(yz)) = uler) + oulyz)
=lnc;+d0lnys =In(y; + Ao(1+7)) +d1lnys (B.6)
The FOC with respect to ¢ is:

1 1 1
M= = = g =yo — B.8
Pa i+ A+ yo— o+ Ao(1+7) [y =40 — 0] (B.8)

The optimal value function for ¢ = 1 is then:

v =In(y1 + Ao(1+ 7)) +0In(yr —az) [ y2 =91 — az (B.9)

Utilizing eqs. (6), (18) and (34), the first period maximization problem of the household reduces

to:

max u(co) +0(vf + vz) = ulco(yo, Ao)) +d(uer(yr, A0)) + du(ca(y2)))

Co,

=u(yo 4+ 1 — Ag) + du(yr + Ag(1 + 1)) + 62u(ys2)
=In(yo+1—Ag)+6In(y; + Ag(1+7)) + 6% Inys (B.10)
st Ag=0 (B.11)

their maximization), the new poor will enter ¢ = 1 with fewer assets than they would have (a) had they anticipated the
shock; and (b) had they faced borrowing restrictions in ¢ = 0. Consequently, t = 1 will be even worse for them.
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The FOCs are:

i. co:
1 1
Ao = = B.12
0 Co y0+17A0 ( )
ii. A()Z
1 1
N (S y —— . 1+
T A T
1 o(1+r)
Ao =— B.13
0 Yo+1—Ao  yo— a1+ Ag(l+7) (B.13)
Equating eqs. (B.12) and (B.13):
1 B 1 N 0(1+r)
Yo+ A(l+71) — Ag Yo+ A(l+7)— Ay  yo—ai+ Ag(1+47)

2 S(1+7)
= — =
yo+A(l+r)—Ay  yo—ar+ Ag(l+7)

= 2[yo — a1 + Ag(1+7)] = 6(1 +r)(yo + A1 +7) — Ap)
= A2 +7) +0(14+7)] =014+ 7)(yo + A1 + 1)) — 2(yo — 1)

S(1+7)yo—2yo +6(1+r)A(L +7) 4+ 20
(24+6)(1+r)
6(1+7)—2yo+ (1 +7)?A+ 20

s A= T >0 (B.14)

= Ay =

Since §(1 + ) > 2 as per the discussion in Section 4, Ay > 0.

This shows that the household will transfer some of its resources for the future in the presence of
falling incomes and a credit constraint in ¢ = 1. The amount it chooses to transfer is increasing in
Yo, 1,7, A(1 +7), and §. A direct implication of this is that the old poor, with A(1 +7) = 0 and
first-period income, yo,, < Yp < Yonp, Will have a lower amount of savings in ¢t = 0.

Secondly, to show that ¢; > ¢, it suffices to rewrite the FOCs in terms of consumption and combine

them, due to the credit constraint in ¢ = 1:

1 1 s1+r)
o < ¢
2
:7:6(1—&—7")
Co C1
5(1
= (;r)c:;m;; [ 6(147) > 2]

Finally, due to the imperfect credit market, whether ¢; is lower than ¢j or not, depends on the
value of ag. From eq. (B.4):

E3
Co =Y2 =Y1 — Q2

Thus, ¢ < ¢} as long as the income reduction in ¢t = 2, —ay < Ag(1l + r), which is the value of
the amount dissaved in ¢ = 1. This holds by default as as > 0 by assumption and we now know that
Ay > 0. O
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Appendix C Proof of Proposition 3

Proof. To show that the consumption share of z; is lower for the new poor than the old poor, we need

to first make some assumptions for the old poor and solve their maximization problem.

In addition to the assumptions made for the new poor in Section 3.1, I now make the following

assumptions which differ for the old poor—everything else remains the same.

The old poor’s pre-shock income is ys < Yoo, < Yp, i.e. before the shock, their income is at or
below the poverty threshold but above the starvation threshold (recall, I am ignoring the extreme poor

for this paper).

For this proof, I assume the magnitude of income shocks, oy, to be the same for both groups.'? In
t=1,2, Yop = Yt—1op — % > 0, where 0 < ay < 1, < Yt p by design. Again, to preserve concavity,
I impose the following restriction to exclude the extreme poor, so that income is always slightly above

the starvation level: 0 < a1 + a2 < Yoopr — ¥s < Yoor < Yonp-

As already mentioned in Appendix B, their initial endowment, Aop(1 + 7), is less than the new

poor, and assumed to be zero here for simplicity.'3

They also do not have the addiction to the better lifestyle associated with the new poor—so both

a; and S; do not enter their utility function. Thus ¢i,, = Tipp + Ztop-

Lastly, due to the assumptions of DTC, share of 2, is lower than share of 2, i.e. z;_, < 2, .,

as long as yi,, < Yiyp, Which is already satisfied above.

The old poor household’s maximization problem in ¢t =T = 2 is thus:

max U(z2op) + V(z20p) (C.1)

T2op-*20p

st To,p + 220, + A2OP = C2op T A2OP = Y2op T Alop(l + T)

S C0p = Y20p [ A2op = Alop = O] (CQ)
T26p Z 0, 220p Z 0 (03)
AQOP =0 (04)

The Lagrangian expression for the constrained optimization problem in ¢t = 2 is then:

L= U('rQOP) + V(Z2op) + /\QOP(yQOP - C2OP) (05)

The first-order conditions (FOCs) are:

i. T2op-
Aopp = U®2op (C.6)

ii. 220p-
A2op = ‘/22013 (C.7)

iii. Agpyp:
Y20p = C20p (C.8)

121 relax this assumption in the associated Corollary 3.1.
131t is also possible to assume a smaller amount than 1 or even a negative value to imply they are already indebted.
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Combining (C.6) and (C.7) we get the more compact form:

U.

T20p

=V,

Z20p

The household’s maximization problem in ¢ =1 is:

max U(xlop) + V(ZloP) + 6U(‘T20p (y2op))

TiopiFlop
St Zigp T Zior T A1or = Clor T A1or = Y10 + Aoop (1 +7)
S Clop = Yiop T Avep(L+1) [ A1g, =0]
Tiop 20, 215, 20

Ay, =0

The Lagrangian expression for the constrained optimization problem in ¢ = 1 becomes:

L= U(xlop> + V(Zlop)
+ 6U(x2op (y2op))
+ /\10P (ylop + AOOP (1 + T) - Clop)

The FOCs are:

i. Tiop-

AMop = Uzlop
il. z15p:

Aop = VZ1OP
ifi. Aigp:

Clop = Ylop T Aoop(l + 7‘)

Clop — Y1
AOOP = % = f(clop)

A more compact form can be obtained by combining (C.15) and (C.16):

U,

Tiop — ‘/;IOP

Finally, the household’s maximization problem in ¢t = 0 is:
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(C.10)

(C.11)
(C.12)
(C.13)

(C.14)

(C.15)

(C.16)

(C.17)
(C.18)

(C.19)



max U(xoop) + V(ZOOP) + 5(U(I10P) + 6U(x20p)) (020)

Topp-20opiAoop

= U(%0p (Coop)) + V(2005 (Coop))
+ 5U($1op (ylop + A’él()op(1 + T)))

+6°U (220, (Y105 — a2)) (C.21)
st. Zoop + 200p + Avor = Coop + Avor = Yoor

S Copp = Yoop — Aopp [ Aop(1+7) = 0] (C.22)

Zoop >0, 20pp >0 (C.23)

Agop 20, Aop(l+47)=0 (C.24)

The Lagrangian expression for the constrained optimization problem in ¢ = 0 is then:

L= U(‘TOOP (yOOP - AOOP)) + V(ZOOP (yOOP - AOOP))
+ 5U('T1()P (ylop + AOOP (1 + T)))
+ JZU(anOP (ylop - OQ))

+ /\OOP (yOOP - AOOP - COOP) (0'25)
The FOCs are:
i Loop-
Noor = Usoy (C.26)
il. 20pp:
Aoop = Vzoop (C'27)
iii. Aoyp:
dl’o dZo d:l?l
N = U o (Cyqy, L E200r Ly 45 (U or (g
bor = Vs * oo (1) 4 Vi - G022 (1) 48 (U, - S22 (147))
= ~(Usopp " Toop) + Vaoyp, * 200,)) +0(L+1)(Us,y,, - 21,,,) (C.28)
iv. Aogp:
Coop T+ AOOP = Yoopr (0'29)
S Aoop =Yoor — Coop = f(COOP) (C'SO)
Equating egs. (C.18) and (C.30):
Clop — Y1
Yoor — Coop = %
= (1 + T)(yoop - CO()P) = Clop — Yoop T 011
S.Clop = (1 + T)(yOOP - COOP) T Yoop — 01 = f(COOP> (0'31)
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Again, combining the FOCs in egs. (C.26), (C.27) and (C.28) provide more concise and meaningful

expressions:
UIOOP = VZOOP (C.32)
_((UQZOOP : xéop) + (‘/ZOOP ' Z(/)op)) + 6(1 + T)(leop ' w&op) = UQZOOP (033)
From eq. (C.33), an expression for Uy, can be derived:
Usop = ~((Uaogp * T00p) + (Vo - 200,)) + 01+ 1) (Uary,  216,) [ Vs, = Vo]
= U"I/’Oop = _UZOOP + 6(1 + T)(leop -xIIOP) [ wgoP + Zéop = 1]
o(1+r)
K Uﬂcoop = 2 (Uamop ) xllop ) (C.34)
——

<l [rz15p<cigp]

Since U(.) is non-decreasing and strictly concave, and co,, < coyp'?, the following holds true:

U.

Toop

> U,

Tonp

Substituting in the above from egs. (C.34) and (48), and simplifying:

U.

Tlop

-y, > U (@, Hal,) (C.35)

Tinp

Now, due to the assumption of DTC and the fact that co,, < co,, by construction, the following
holds true: 2z} or > 2] .., temptation goods make up a higher proportion of the consumption

basket of the old poor.'® This, in turn, implies:
0<ay,, <z, +ad,, <1
Notice:

/ / /
Tinp + Ainp > Tiop

’ ’ ’
= Alyp 2 Tiop ~ Lixp

which is not binding in the sense that the RHS can take on any sign and the LHS will still be positive.

Adding an additional restriction, however, ensures that the RHS is always positive:
xllNP + leNP < xllop
To see why, now consider the bounds for z op together:

’ / / / ’
Tinp + Zinp < Tiop < Ziyp + A1np
/ ’ / /
=0< “inp < Tiop ~ Tiyp < A1np
/ /
=0<wy,, — 21,

. / /
. .xlOP > xlNP

14This is because Yo, p < Yonyp and Aop(l+71) < Anp(l+T7).
15See the discussion in Section 5.1 of Banerjee and Mullainathan (2010).
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In words, this means that a lower share of z;,, under the assumption of DTC occurs when
Ty p 21y, < T, ., and there is presence of the addictive good for the new poor.
So the following must hold true for eq. (C.35) to remain true, provided ', <z, , +a’,.:

U,

Tiop

> U,

Tinp
Therefore:
Tiop < Tiyp

due to the assumption of strict concavity for utility functions. O

Appendix D Proof of Corollary 3.1

Proof. Here, I only relax the assumption that a; is the same for both the new and old poor, but
it will still be positive for both. The main implication is that some of the relations are no longer
straightforward if we make no further assumptions about the link between «;,, and a;,,. Given

cr=y1+Ao(1+7)=1yo —aq + Ap(1 + ), this can lead to one of the nine cases in Table D.1.

Table D.1: Possible relations between y;, Ag and ¢; for the new and old poor
Y1
Yine = Yiop | Yine = Y1op | Yine < ¥Ylop
Aonp > Aoop | Cinp > Clop | Clne > Clop Ambiguous
Ao | Aoxp = Avop | Cixe > Clop | Cixp = Clop | Cinp < Clop
Aonp < Aopp | Ambiguous | ciyp < Cipp | Cinp < Clop

Then, for 1, < Z1,, = U,

Tiop

< Uy, ,,, to be true, the following must hold:
xllop > xllNP + allNP
to maintain a similar relationship to eq. (C.35), with the inequality reversed. This implies:

W ’ o / ’ o
[' Tiop + “lop = Tiyp + Ainp + “inp = 1]

[ DTC]

/ ’
“lop < “np

= Cigp > Cinp

the specific conditions for which can be found in Table D.1.

Furthermore, since:

/ / !
1>y, >, tay,, >0
/ / ! / e o/
= .’L‘lop > :I,‘lNP +a1NP > xlNP [ a/lNP > O]

. / /
. 'xloP > :EINP
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