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ABSTRACT
The impact of sea level rise due to global warming on developing countries facing sea is a
great concern . To investigate the impacts of sea level rise on socio-economy by, the theoretical
frame for the developing economy should be clarified. The Hamis-Todaro’s two sector (rural-
urban) model which considers unemployment and migration can be the basis for it. This paper
proposes a macroeconomic model for analyzing not only the structural changes in industrial
sectors including manufacture, forestry, and also the migration.
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1. INTRODUCTION

The impact of sea level rise due to global warming on developing countries facing sea is a great concemn.

For example recent estimates indicate about 11% and 21% area of Bangladesh will submerge if sea level rise
45c¢m and 100 cm respectively alone the Bangladesh cost. By modifying the Harris-Todaro’s model this paper

proposes a macroeconomic model for analyzing the impact of sea level rise on developing countries.

2. MODEL

The model, based on the Harris -Todaro’s model,  describes a developing country including rural-urban
migration and unemployment. (for detail, see J.R Harris and M.P. Todaro (1970) The two regions in the country
are the rural area and the urban area. The urban area specializes in production of manufactured good, while
crops, fisheries, forest sectors are located in the rural area. The free mobility of people is assumed in the model.
2.1 PRODUCTION

Each industrial sector chooses the level of output and input so as to maximize the profit formulated as

follows.
r,= max PX,-WN,-RL -HK, (la)
XioNi, LK
s.t. X, =F/(N,, L ,K,) (1.b)
where i= m:manufactur,i= c¢.crops ,i= ffishery ,i=g forest,

Xi: output, Ni: labor input, Z7:]and mnput,
Ki: capital input, Pi: product price, Wi :wage,
R;: land price, and H;: capital rent.
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In manufacture and fisheries, land input drops out from the production function and capital is ignored in

forest. By solving the above problems we can get the F.O.C and input demand functions as,

o p X T _pd _g ab, F-pXE_y
Zif N, . da, ; S ¢
and
Ni = Nid(VVi’Ri’Hi’Pi)

L =L!(W, R ,HP)

it Yo

K;‘ :Kid(W:aRanR-)

2.2 MARKET EQUILIBRIUM / DISEQUILIBRIUM

(2.9,

(G.a)
(3b)
€XY)

We assume that demand and supply in all markets in the rural area are in equilibrium, but in the urban area

the labor market for manufacture is in disequilibrium. We assume that some price variables in the model are

exogenous because their markets are internationally open, and wage in manufacture always remains at the

exogenous minimum level (77 ). Prices are classified as shown in the table.

Table 1 Classtfication of price variables

Product price Wage Land rent Capital rent
Crops Pc :endogenous Rc :endogenous
Rural Forestry Pg: exogenous Wr :endogenous |Rg :endogenous
‘ : H :exogenous
Fisherics Pr -exogenous
Urban Manufacture |Pm :exogenous | W :exogenous

According to these assumptions we can formulate market equilibrium as,

s 4 e

(W, R H.p)=1T,

e C

NE(W, R H,B)+ N{(W,, R, P,)+ Ni(W, ,H,P,)

LW, ,R.H.P)=T

g g

N F4(P) = F(W, ,R.H.P)
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Here are 4 equations and 4 unknown varables W, R.,P.,R, The disequilibrium in the labor market in the

urban area is expressed as,

aF.
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2. 3 MIGRATION BEHAVIOR
We introduce the indirect utility function as,

V. = V(W, P,P,, Pg) for labors in the manufacture ®
V., = V(Wr A Pg) for labors in the rural area. (10)

The expected utility level in the urban area is,

N, \—
E(V,) ==V, + =V, (11)
N, N,
Where, VZ -exogenous level of utility for unemployed people in the urban area

Assuming that location choice between the urban and rural areas is expressed by the Logit Model, we have

the urban population as,
expy@EV,
T { ( )} (12)
exp {HE (Vu )} + exp(&Vu )
where, ¢ : Logit parameter

Since all urban people can not be employed by manufacture, there exist unemployed people in the urban area,

N.=N,-N, (13)

The set of equations from (4) to (8) and (12) and (13) should be solved simultaneously for determining the

states of macroeconomy of the developing country.

3. IMPACT OF SEA LEVEL RISE
Although the model is applicable for any developing country, it has been built in the context of Bangladesh.
One of ADB reports says that about 11% (21%) of the national land in Bangladesh is likely to be under the sea

water if 45cm (100cm) relative rise in sea level occurs until 2070.
Therefore, in the model, the sea level rise is expressed as the decrease of the available land for corps and

forest like, ,
Le—> L +dL, (dfc < O) (14.2)

L,—L,+dl, (dL,<0). (14.b)

The changes in the available land should be propagated into markets, migration, and therefore utility level. The

flow chart for the propagation of the impact is illustrated in Figure 1.
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Sea level rise

dL,dL,
dN,dN, ,dN, AN,
Market v L ?
. Migration
Equation No Equation No
(#),5),(6)(1).8) (12)

+ Utility +

= Equation No
dRc ,dR? ,dW —> (9)’(10) —— d[/m,dVr,dE(Vy)

Y

dzrm,dnc,dﬂf,dﬂ'g,d(RCLc),d(Rng)

Figure 1 Flow chart of impact propagation

The change of each endogenous variable can be followed through comparative statics. The social damage
should be measured i the inclusive utility function based on individual utility, profit functions defined for
industrial sectors, and land profits.Since we introduce the Logit Model, the inclusive utility function to be

specified consistently with 1t is,
SW =N, (—3 . ln{exp{BE(Vu )} +exp(6V, )} (15)

and profit functions as ,
7,,RL, for i=myc, f.g

4. CONCLUSION

Firstly in this study we have built up a macroeconomic model which considers migration and unemployment.

This paper mvestigates the impacts of sea level rise on socio-economy of developing countries. Although it has
been built up in the context of Bangladesh, it is applicable for any developing countries. By introducing the
indirect utility functions (9) and (10) and expected utility level (12), the model is applicable to the analysis of
location choice between urban area and rural arca. We also mentioned the social inclusive utility in this model.
Secondly we are now prepanng for the application of this model in the case of Bangladesh, and developing the
monetary measure for the damage and for the benefit of prevention project. The comparative statics will be

shown 1n the conference.
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