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1 Introduction

There have been a variety of needs for community relocation project. The community relocation
project is that all households in a community must leave their present location and reside in a new
location. Since relocating households in the project are not few but many, the impacts at the spatial

economy are significant. We find the needs for community relocation in many policy programs.

Disaster prevention program

In order to protect a community from risks like river flood or landslide, the community relocation is

a dominant option to protect the community.

Marginal Area

A small village called a marginal area in a peripheral region, where population is aging and
decreasing, can not keep providing public services and maintaining community activities. If the
community in the marginal area relocates to be merged with a large community, it can still keep

them.

Slum clearance

A metropolitan area in a developing country has a slum area where workers of an informal sector
are residing in bad environment. The slum is cleared by making a community at the area to

relocate.

Large scale infrastructure project

A large scale infrastructure project needs a community relocation from a construction site. It is
often the case that a dam construction makes communities at its site or water area to leave their

locations.



Since a public sector spends its budget for a community relocation project, we should apply the cost
benefit analysis to the project as well as other public policies. Although the community relocation
project is often implemented in practice, theoretical foundation of cost benefit analysis for the

project has not been clarified.

This paper aims at providing a clear theoretical foundation of cost benefit analysis applied to a
community relocation project. The paper first builds a simple spatial economic model which
describes location choice behavior of households among two regions and demand-supply balancing
in land market for each region Based on the model, the paper then defines the social benefit of the
community relocation and decomposes it to items to be measured in practice. The paper finally
discusses a variety of cases to which the cost benefit analysis is applied and concludes with some

remarks.

2 Model

2.1 Basic assumptions

A simple spatial economic model in this paper is built with the following assumptions.

a) There is an economy which consists of two regions labeled by i € I ={1,2}. The region labeled
by i=1 is the original location of community, and the other region labeled by i =2 is the
destination of relocation.

b) A number of households or population in each region in a case without implementation of
relocation project is denoted by N;,i € I = {1,2}.

c) Utility level of a household V; i eI = {1,2} isa quasilinear function of income ;, land rent R,
and residential environment @, . The function is then written as V; = y; + v(R;,Q;).

d) There are two representative absentee landowners each of which owns a volume of land denoted
by L, for ieI={12}.

e) A government which is to implement a relocation project pays subsidyS; to each relocated
household, and also S; to the landowner of the region i = 1(the origin of relocation). Each locating
household has to burden the relocation cost Cp which includes mental or psychological resistance

for relocation like a loss of love for a hometown.

2.2 Market clearing conditions for land market

The equilibrium in land market is stated as the following Non-linear Complementarity Problem.

(Li — Nig(R;,Q;))R; = 0 (1.2)
L — Nig(R;, Qi) > 0 (1.b)
R >0 foralliel={12} (1.0)



where ¢(R,Q) = — 61;(8}]%%762) , which is obtained by Roy’s identity (See Varian(1992)).

2.3 Comparison of social surplus between with and without relocation

Cases are labeled by a,b for with and without respectively. Social surplus (SS) in each case is

written as,

Without)
S8 = Ny(yi + v(R", Q1)) + Ri'Ly + No(y5 + v(R3,Q5)) + RiL, (2.2)
With)

SS = Ny(yh + Sy — Cp + v(RY,Q0)) + RL, + S, + Ny(yh + v(R), Q) + RoL, — NS, — S, (2.b)

= Ni(y5 — Cr + o(R3,@3)) + R'Ly + Ny(ys + v(RS,Q8)) + R3L,
3 Social Net Benefit and its Decomposition
3.1 Social Net Benefit as change in social surplus

Social net benefit (SNB) of a project is defined as a difference of social surplus between without-case

and the with-case stated in (2.a) and in (2.b) respectively. The SNB is written as,

SNB = ASS = Ni{(y — yi) — C + v(R3,Q5) — o(R,Q1)} + (Bl — Ri)Ly

b a b b a Na b a (3)
+ No(ya — y5 + v(Rz,Q2) — v(R3,0%)) + (B — R3)Ly

3.2 Decomposition of SNB in integral form

The SNB stated in (3) is decomposed into a several items in integral form as,

" Jv(R,Q) Av( R Q R!
SNB = N, dy, — N\Cr + N AR + d iR
1fi‘/f‘ o 156;&‘,@;‘)%(35,@5){ Q} f R Lty (4)

+N2j;zgdy2 +N2§ﬁ (%RQ dR—‘y—aURQ dQ} ij;%dRz

(BS.Q8)—(R.Q5) {

By dividing the path of line integral into two segments, we can obtain

9v(R,Q) dR + 2EQ) v RQ d
56(12&@%)4125@3){ on e}
_ 6U(RQ) dR + dv(RQ)d + dv(RQ) dR+ RQ d
95;131" Qf)— Re"-,Qé' Q} ﬁ@'»@é’)ﬁ(@ﬂ@){ Q}
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Inserting (5) into (4), the SNB is decomposed as,

ys Wb
SNB = le; dy, + lejfz dy, — N,Cp
i Y5

Ov(R,Q) Ov(R,Q) u(RQ) oo RQ)
N. p oy ] )
+ 195;1?%@{!)41?5-,@5){ 5p AR + 90 Q}Jrggmgw)%mg’@g){ Sp AR + 50 Q}]
Ry
+ dR,
lea . 6)
v
+ N. d
ZJ;a v
9v(R.Q) Ov(R.Q)
+ N (7Q) gp 4 2UEQ) 4
256(%@5%(@5,@@{ OR 7o dQ
R}
+ [V LR,
Ry

3.3 Cancel-out of terms
Some terms in the decomposed form may be canceled out with others (Morisugi and Ohno(1992)).
We introduce a parameter o € [a,b] which denotes a point on the path of line integral so that we

can examine terms to be canceled out.

Distribution of households is indicated, for without-case and with-case respectively, in what follows.

Without)  Ny(a) = N; Ny(a) = N, (7.2)
With) Ny(b) = 0 No(b) = Ny + Ny = N (7.b)

Social surplus at a point on the path of line integral o € [a,b] is

S5 = Ni(0)(n(0) + v(Bi(0),@i(0))) + Ri(o) Ly

T Ny(0)(3a(0) + o Bo(0),Qu(0))) + Rl — Mi(@)C” ®

The Social Net Benefit is given in the following integral form.
SNB = [ LAN,(0)(11(0) + o(R(0),@1(0))) + R0}y + Nafo) (o) + o Ro(0), Qo)) + Bo( o)y — Ni(0)Cbr - (9)

The inside of integral in (9) is

(o) + v(Ry(0),Q(0)))dN:(0) + LidRy (o) + (y2(0) + v(By(0), Qo(0)))dN3(0) + LodRy(0) — CRle(J)' (10)
+Ny(0)(dy(0) + dv(By(0),Q1(0))) + Na(o)(dys(0) + du(Ry(0),@a(0)))

The change in number of households in each region is rewritten as,

4



Ny(o) = N, — n(o) : dN,(0) = —dn(o) (11.a)
and N,(o) = Ny + n(0) : dNy(o) = dn(o). (11.b)

By inserting (11.a) and (11.b) into (10) and arranging some terms, we obtain

{(12(0) + v(Ry(0),@e(0))) — (11(0) + v(Ri(0), Qi(0))) }dn(o) + L1dRy(0) + LrdRy(0) — Crdn(o)
(N1 = n(0))((dy (o) + du(Ry(0),Cu(0))) + (N2 + n(0))(dya(0) + du(Ry(0), Q(0)))

. (12)

We assume that a community relocation is carried out at a point on time line o = ¢'. The SNB in

(9) is divided into the integrals of ¢ € [a,0'] and o € (¢',b] as,

SNB

= [ (0a(0) + o Raf0),Qu(0))) ~ (1(0) + o(Ba(0).Qu() (o) + {(lor) + o Ralo ). Qo) = (") + o Rulr ). QMM 49
(13
0 00 + o(Ba(0), Qo)) — (1(0) + R Qi) (o)

n(a")
() h(b) o (0! (b) n(o’ n(b)
+ f:(a) LdR, + fRi:)leRl + f:(a) 'LaR, + fR}:(j)LQdRQ — f .  dn(0) ~CpNy — Cp fn (;)dn(a)
N, = n(0)) ((dy(0) + dv(Ry(0), Qu(0))) + (Na + n(0))(dya(o) + du(F(0),Qa(0)))

Then changes in (13) are specified as,

N; foro =o'

dn(o) = 0 otherwise (14.2)

de (U

)=0 (6") = Ry(a) (14.b)
dRy(0) = 0 for o' € [a,0") and Ry(c")

Ry(a) (14.c)

o €la,0') and R(o'

dv(0) = 0 for ' € [a,0") and v;(c') = v((a) (14.d)
and duy(o) =0 for ' € [a,0") and v1y(c") = vy(a). (14.e)

Finally we obtain the SNB in the following form (See Appendix).
SNB = {(y2(a) + v(Ry(a), Qx(a))) — (11(a) + v(Ri(a), Qi(a)) } N1 + Ly(Ry(b) — Bi(a)) — CrNy 15)

N {0) — o)+ § | HEGE Q)

We can interpret terms in the SNB stated in (15).

1) {(y2(a) + v(Ry(a),@x(a))) — (11 (a) + v(Ri(a),Q,(a)))}N; ‘change in utility of relocating households
2) L(R;(b) — Ri(a)): change in land revenue at the origin region of relocation

3) —CjyN,: total relocation cost

4) N{ys(b) — yola) + 95; o b]%&(‘bwd%(a)} - change in utility of all households at the destination

5



The first term 1) is the improvement of quality of life for households in a relocating community if

ya(a) + v(Ry(a),@x(a)) > yi(a) + v(Ri(a),@(a)). Needs of community relocation in disaster prevention

program, marginal area and slum clearance are motivated by the benefit of this term.

In the term 2), we can suppose in general that R,(b) < R,(a), Then the term is negative. This is a

cost of community relocation.

The final term 4) is significant when the size of the community at the destination grows so much
after the relocation. If the communities are merged at the destination, the economy of scale or that

of scope may function effectively. These merits are reflected in changes in income y,(b) — yy(a) and

Md@ﬂo)} .

in residential environment 0
o€la,b] 2

If the term o(R,Q) is additive separable as v(R,Q) = vg(R) + v9(Q), then the SNB is rewritten as,

SNB = {y,(a) — ,(a) + vp(Ry(a)) — vg(Ry(a)) + vo(Qy(0)) — vp(Q (@)}, (16)
+ (By(0) — By (a))Ly — CplNy + N{y,(b) — yy(a) + vy (@Qy(0)) — vy(Qn(a))}

3.4 Benefit incidence table of community relocation

The process of deriving the social net benefit stated in (15) through cancel-out properties of

benefit/cost terms is summarized in the Benefit Incidence Table as shown in Table 1.
(Table 1)

The cancel-out properties of subsidy from the government and land revenue at the destination are

indicated in the table.

4 Some Implications for Cases in Practical Benefit Assessment
4.1 Mobility of household
In a without-case, if households in region 1 don’t want to relocate to region 2, then we have
yi(a) + v(R (a),Q(a) = y,(a) + v(Ry(a),Qy(a)) = Cp . a7

When a relocation cost Cj is significant, the condition in (17) holds even if
y,(a) + v(R,(a),Q,(a)) < yy(a) + v(Ry(a),Qy(a)). Households stay at the origin of relocation where the

utility level is lower than the destination.



When a relocation cost Cp is negligible small, in other words, when free mobility can be assumed,

then the condition in (17) results in

yi(a) + v(R(a), Q(a) = yy(a) + v(Ry(a),@y(a)) . (18)
The SNB yields to

SNB = (Ri(b) ~ Bu(a))la + N{ua(b) — 12(a) + up(Qa(b) — vp(Qu())} - (19)
4.2 Changes in income and residential environment
The size of a relocating community is so small N, < N, that the income and residential
environment in region 2 which is the destination of relocation may not change. Then we can assume
that

Y2(b) = yo(a) and Qy(b) = Qs(a). (20)

The conditions in (20) mean that we have

Y,(0) = y,(a) + ggge[a’b]%&;%wd%(@ = 0. (21)
The SNB yields to
SNB = {y,(a) — ,(a) + v(Ry(a), Qy(a)) — o(R,(a),Q, (@)} N, + (R,(b) — R,(a))L, — CyN, - (22)

4.3 Free Mobility and No Changes in income and residential environment

There may exist a special case that we can assume both free mobility and no changes in income and
residential environment at the destination of relocation. That is a combination of the cases
discussed in 4.1 and 4.2.

Inserting (21) into (20), we obtain the SNB in the form,

SNB = (Ry(b) — Ry(a))L, (23)

The SNB implies only the change in land revenue at the origin of relocation, which is negative as a

item of project cost.



5 Illustrations of Community Relocation with Particular Needs

5.1 Relocation of less mobile households

If households at the origin cannot relocate in the without-out case because of the significant

relocation cost €}, the condition (17) holds. Recalling and arranging it, we obtain

0= yy(a) + v(Ry(a),@y(a)) — {y(a) + v(R,(a), @ (a))} — Cp . (24)

We can suppose that the change in land revenue at the origin (region 1) (R (b)— R, (a))L, may be

negative in general. Then the SNB stated in (15) is rewritten as,

SNB = {(y,(a) + v(Ry(a),@y(a))) — (y1(a) + v(R,(a),@y(a)))}N, — CpN, + Ly(R)(0) — Ry(a))
(

-) ©) . (25)

dv(R,(0),Q,(c
N0 () + ) FEGEL Qo)
Q)

The SNB is positive if and only if the second line in (25) is significantly positive. This is a case that
a merge of communities by relocation enhances the income level and residential environment
including a variety of community activities. However, this item of benefit is rarely supposed to
amount sufficiently. A need of community relocation project for a small village at marginal area is

hardly justified in this context.
5.2 Community relocation as an effective alternative to public obligation

A public sector usually has to provide any communities with a public service no matter where they
are locating. In a case of disaster prevention program, the public sector also has an obligation to
protect any communities from disasters like flood, landslide and earthquake. The public obligations
are justified from a viewpoint of equity among citizens in a nation or in a society. In this context the
public sector must attain the equal level utility between the regions. The cost of a policy which is to
be implemented in the origin of relocation for equalization of utility is denoted by C . Then the

Social Surplus in a case without community relocation is stated as,

Without) SS = N,(yf + v(R, Q")) + RI'L, + Ny(ys + (RS, Qs)) + RyL, — Cp (26)

The SS in a case with relocation is same as (2.b). The Social Net Benefit is hence,



SNB = {(y,(a) + v(Ry(a),Qy(a))) — ( ( )+v(R( ): Q@) + Li(B, (b) — By (a)) — CpN,

27
N {0) ~ o)+ § | FETER Qo) + Oy

Since we have already discussed the condition of equal utility as (18) in subsection 4.1,
y,(a) + v(R,(a),Q(a)) = yy(a) + v(Ry(a),Q,(a)), we obtain the SNB in the same manner as we have

derived (19),
SNB = (R,(b) — R,(a))Ly + N{yy(b) — (@) + vp(Qy(b)) — vp(Qy(a))} — CpN, + - (28)

Note that the SNB in (28) differs from (19) since it includes the terms —C,N, and C,. They are

the relocation cost and the saving of the policy cost alternatively to implement in the case without

relocation respectively. If the saving C, amounts so much, the SNB can be large. The saving
may be large when the cost of providing a small village in marginal area with public services is so
high. This is also the case that the cost of improving the embankment or the protection wall for

disaster prevention is so high.
5.3 Relocation for slum clearance or infrastructure project

A slum clearance may improve the residential environment in an urban area widely, or in other
words, may generate the positive externality spilling over the urban area. A large scale
infrastructure project itself may generate the large amount of economic benefit. The Social Surplus

in a case with relocation is rewritten by modifying the (2.b) as,
With) SS = N,(45 — Cp + v(R), Q%)) + RIL, + N,(y5 + v(RS, Q) + RIL, + B, (29)

where B, is the benefit of a alum clearance project or a large infrastructure project. The SS in a

case without relocation is same as (2.a). Then the Social Net Benefit is

SNB = {(yy(a) + v(Ry(a),Qy(a))) = ( ( ) ( 1), @ ()N, + L (By(b) — Ry(a)) — CpN,

27
N {0) — o)+ § | FETEAQ ) + By

The cost benefit analysis of these projects in practice usually accounts the terms L,(R (b) — R (a))
and —C,N, into project cost but rarely covers {(y,(a)+ v(Ry(a),Q,(a))) — (y,(a)+ v(R (a),Q,(a)))}N,

and N{yQ(b)—yQ(a)—i—gg”e[a.b]MR;—é%)dQ( o)} . The latter two terms must be measured and

explicitly considered in the practical cost benefit analysis.



6 Concluding Remarks

This paper has proposed the theoretical foundation of cost benefit analysis for community relocation
project. Based on the simple spatial economic model, the social net benefit has been derived and
decomposed to items of benefit and cost to be measured in practice. The SNB in some particular

cases are examined to provide some implications for practical applications.

The practical assessment of each term in the SNB should employ the already established
techniques like Contingent Valuation Method (CVM), Hedonic Price Approach and others. We

should verify applicability of such techniques in a real case of community relocation project.
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Appendix

SNB =

S 0al) + ol Ruf0),Gu(0)) (o) + (). Q4(0)into)

H(ya(0") + v(By(0"),Qa(0)) = (11(0") + v(By(0"), Qi(0 1)) 1y

L0 {(0(0) + o(Ra(0). Qo)  (1(0) + (R Qi) M)
+ RR(<;’> LdRy(0) + fRij))leRl(a)jL fRR(“)’ ) LdRy(0) + fRI:::):LQdBQ(U)
Cf (“)’) dn(e) ~Ca¥s = Cu [

+ (N1 = n(0))((dyy(0) + dv(By(0),Qi(0))) + (N2 + 1(0))(dys(0) + dv(Fp(0),Re(0)))

o€lab]

n(b
() dn(o)

=

{((a) + v(Ry(a),@s(a))) — (mn(a) + v(Ri(a),Qi(a))) } Ny
+ fRiiZ)leRl(a)Jr inZ)leRl(o)Jr f;: LdRy(o) + fRI:Zf;LQdRQ(U)

—CprNy + ffie[a’b] (N1 = n(0))((dy1(0) + dv(By(0),Qi(0))) + (N2 + n(0))(dy(0) + do(By(0),Re(0)))

=

{(12(a) + v(By(a), () — (w1(a) + v(Ry(a), @1 (a)) } Ny

4 f;;:;) LdR(0) + fRR(“’; L,dRy(0)
—CrNy
4 o)) (o) + AR (), QD) + (¥, + (o)) (o) + bl Ro(o), (o))
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=

{(12(a) + v(Ry(a), @a(a))) = (w1(a) + v(Bi(a),@i(a)))} Ny

Ry(b)
Unar(o)+ [ Laryo)

—chvl oy N2+ M) (d(0) + o Ro(0), Qu()

=

{(:(a) + 1(Br(), @s(0))) — (11(a) + o(Ra(a), Qu(a)) Iy
+ ff;“;)ww [ RZ(b)[QdRQ(U)

“CNi + NG (o) ~ a(Re(o), Qul))dRe(o) + “E R Qo))

From (1.a),(1.b) and (1.c)
L, — NQ(RQaQQ) =0

=

{(12(a) + v(Ry(a), e(a)) —

it
+fR1<a) Ldfy = Gy + Nﬁe[n'b](

=

{(yz( ) o( By

By (a)

—CyN, + Nf

=

{(yz( )

11

(a),@(a))) —

[’]

u(By(a),Qa(a )))

leRl (o)

—CRNl + Ngﬂ; o

(1(a) + o(Ri(a), @
" LR (o) + [ 2”de&( )

(@)}

(o) + LU LD gy () 4 DD 5 (7))

(1(a) + v(Ry(a), &

dy,(o) +

dv( Ry

(n(a) + v(£y(a), Q)

{Lz Nq(Ry, @) }dRy(0)

(@)}

d Q’)

L dQy(0))

1(a)) 1V,

2<o) + RO 4, o))



Table 1 Benefit Incidence Table of Community Relocation Project

Stakeholder Region 1 Region 2 Government Sum.
Household Landowner Household Landowner
Utility Change by | {(s,(a) + o(Ry(a). Q,(0))) {00) + o y0).Qu(a))
Relocation —(1(a) + v(R,(a), @ (a))) }V; —(11(a) + v(By(a), @ (a))) }Vy
Relocation Cost -N,Cp —NCp
Land revenue L (R,(b) — Ry(a)) Ly (R (b) — R (a))
change at Origin
Land revenue R, (b) 0
Change o NaR@ire) | [ LRy
at Destination
Subsidy or NS, -N,S, 0
Compensation for
Relocation
Subsidy or S, =5, 0
Compensation for
Land at Origin
Utility Change at Ni{ys(b) — yy(a) Ny {ys(b) — y,(a) N{y,(b) — yy(a)
Destination + ie[a b]RZTQZ(UdQ (@)} * ﬁe[a,b]%;%(d))d@?(a)} * ﬁre[a.b]M&di(?QQ(a)sz( o)
Sum. o) + Oa L (R,(b) — R/(a))t+ b —-N,S SNB
s | MU e | [ e |
—NCpt+ NSy 2 00,0) - 0

+N{U2( b) — 7/2(

‘¢‘ du( Rz

e A
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