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14 IDS/WP 51c

Validation

It is postulated that the averiing expenditure would be a function of

+ + o+ 4 - - +
AX = F(IUIY, AW, EDU, PI, ALT, WQUANT, WTP, ........ )
where
AX = Averting DExpenses
I, -~ Househoid Income
AW = Awareness regarding the state of pollution
EDYJ = Level of formal education
PI = Intensity cf Pollution
ALT = Existence cof alternative water sources
WQUANT = Quantity of water used by the household
WTP = Willinzness to Pay for improvement of water servicss

llowever, as suggested by DBartik J. Timothy 1988. the defensive

expenditure model relies on important assumptions that may prove questionable

in some of these applications. These assumptions are:

(a:

(b}

Defensive expenditures ar

(]

and have no value other than alleviating poliution.

There are no significant adjustment costs associated with reducing

level of investment in defensive measures.

perfect substitutes for pollution reduction

the
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i6 IDS/WP 512
make more use of water, because its implicit price, as measured by travel time,

NP | rava dlan £ ~ o~ P + P .~ N . 3 ~t ma~ Y ~ M ey
is lower than for the more distant users. Thus the ultimate results in this

il
<
0

pent {and an associated consumer’s surp

n

Based on a framework developed by Whittington Dale, Mu Xinmin
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Roche Nobert 199G, a village tvpically chooses from smeong a limited number of
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increased costs and the benefits from reduced time spent hauling water by

members of the community., TFor example, wvard taps or house connections

reduce the time spent collecting wdusl wie most, vue tuey are 4180 wi€ woSt

expensive service ovntion. llanupumps and public fountzains are ofiwen cueap in

terms of capital and operating and maintenance costs, but water must be
carried from the source to the home. More handpumps or public foundations in
a village can reduce the average travel time from houses to sources, but this
ai30 increases total capital costis.

community may thus be heavily influenced by the perceived magnitude of
1~

pollution of one source i.e. the river ana the vaiue of time which househoids

assign to the time savings for different scurces. Since esach source is

housshold derives from using one source will be different from the utility
derived from using the others. The indirect utility function is defined using:
price of water, P; collection time per litre - travel time for the household to
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The hedonic theory gives no guidance on the proper functionsal ferm of the
relationship among characteristics. but it is often presumed tc be linear for

simplicity. The general approach is tc regress housing or land prices on a

group of explanatory variables. such as house age, and a number of location

variables, inciluding one or more "environmental varviables

proximity to river Nyando will exert nsgative influsnce on the price of land

This can be captured by estimating the demand for land sleng the river and

merlide FVa simo e Al ot P R aviarsailvw 3 . T RIS
reclude the use of the above method €3peliaity in the context

in land p.ice wuce to the "noise” eiiece orv other variables.

rruvduoiiviety auntu wuSS i wiru—urvet sivy

A drastic decline in the number of products or species in the river

following the disappearanczs of a number of species i.e. fisheries which the
T

villagers used to gather from the rver in the pas. may &aisc we A ME)OTr

indicator of environmental degradation of the river.
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tavie G.a: Jndustridl

Envicoamental

Standards in Ke

| 1
P— i Maxinus Pollucion Limit
1
‘i
i
i
i BOD (5 days Not to exceed 20 my/l

Suspended Solius Noi to exceea 30 mg/l
|

PH 3.5 5.0
i

Mercury Nul to exceed §.05 mg/fl

Touxic ana heavy melals I Not Lo exceed G.1 mg/l

Plienuls Wol o exceed 2 mg/l

BV (4 His) Not to exceed 25 mu/l

Temperaiuse oL u !

'

» Total Coloforms 16057100 mls !

I 1

{ i

§ Cil and Grease | Trace

li .
n
i

Source: Ministry of Water, Records.

The above mentioned standards have bzen vearied by the Ministry of Wacer
Pollution Conticl Department depending on the degrez of dilution offered b
the receiving stream and the water use downstream from the discharge point
The above standards compare favourabiy witi international standards
guidelines given in the table below.
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Z3 IDS/WP 512
countries need a combination of both approaches and that each will be most
effective in certain situations. Tietenbereg’'s work on tradeable vpermits and
their use is an interesting example of the search for cost effective means of
poilution control. With increasing inteves: in privatization and the increased
use of markets, it is very important to understand which approach is most
effective in zach situation”.

In contrast to the traditional regulatory approach, which makes
mandatory particular forms of behaviour or specific technological choices, the
economic incentive approach allows more flexibility in how the environmental
goal is reached. Dy changing the incentives an individual agent faces a
decision scope where, the private choice can be made to coincide with the best
sociai choice. Rather than relying on the regulatory authnority to identify the
best course of action. the individual agent/industry can use his or her
typically superior information to select the best m=sans of meeting an assigned
emission reduction responsitility. This flexibility achieves enwvironmental goals
at lower cost, which, in turn, makes the goals easier to achieve and easier to

establish*.

Dixon A, John 1993. Economists’ Contribution to
Environmental Policy and Analysis. LEnvironment Department. The
World Bank.

1% .
’ Tietenkerg, T.II. 19990. Economic Instruments for
Environmental Regulation.



19p]

-

~
<

¢

o

=

&

NONn-m

N,

S+
e

b

alu

e xdl

<

Ty,
5

v ouOwolilps

risivalnal c

=4 11Ul vite MuTlirc 1 Luwoert o,

nEcuua

LLL

Wan1111LE LUty

iy LI

j Y

waiin.

1ti1e WwOuLll

r1rouxt alis

ArliCa—wluil

) in A

A OLOIius

1

TSt

1l

U rratlin. Loou.

cullIvVTeL v

Lclllve

DIM1wu

Yy

1Ne

aLiiica W gl

ic

e
v

Rl
waventuwilul o and

Ex A - F VTN F S

LI0OL

rictiasrd

Cwlr Loy

[= YAV

14y Laul a

Uwur aliu

—~

wialr iiaudil

vwellmneiuy attu oo uibudlOnrn

JENRRW]

~
—
—
-
o'
-
-

xS ¥S

vdbruUupua Cal ullc



of

Lconomics

and

Taxes

of

Potential Use

-

Management 11,

v ]
ALl

1CS8

nvironmental Fconom

£
15

4

Tom 2394 -
Journai

"

Approach.
17

Control:
and
r1DULES

iYCONOMICS -
auu

Pollution
nta !
LUL»

’-e‘

LNTITCIuEiv8y
[

Cemmons. ' wocien

1S

nmeital

LIIVITo
Uriuivue

TP w7 o
Fconomics and Mana

P
Ti
A

fan
G.D.
meunud.

A

1"

vairrod

[T9}
[

o0

o
(&)

43

&1

el

ement 8

Discussi

nk

a

ld B

ITOn

o~
L

irnal

N.S.

Jocdha

I
AT

I



-
I

Quy

~3

«

e

(X

) R

wDullialr we

10.

99-1

0
i

Z (12830).

e T

(Vo N

i el iz o

[£7}

-

of

L ¥ 5 P, T
. Volume I
LIVU

TR |
Journal
newule 2Joi.

ENv A B X

11

e newwulu

Oy

v Ol

e ONwiuy

Iivicwiuy

—_
T cusv1’Ouin

Liie

W lalc vl
wtalc ul

vl rwgiviias

WNelbiJllas

J

vOuiNai
lkin

LIdL

nelya mNauiluiial
heurva

Schu

{
)

TPeas

rtcat Jaitlal v
L LIJOI .
LLoOf .

fUre wOluPoLiLiuLL

1mdial

111

nefuvie

O
(&N ]
(o)
(o

[0}

==
Lo
<o
(e



Dosvation

-
[ 9

Nonpoin

[N
'

£omnn
(oY

e

th

if

1‘\

irefaliw,.

FOutuwLcL .

{111,

L

Tiyg

wilas =1

(o)

P~
(o]

O

nd

WLl alte21leS
LFooucuics

10103

ironmeiitdd

TV,

1ngt

1L CONOMIC

dependent

ed

+2
=

m

o=t
—

LUl

Netalivlls iy

19:

James

Tobin,

the

ulng

Estimat

™

sis of

A Ve
tnalw
.
o

A
Coe.

T ~n
RSN NE

Value
Ko ya.

=

th

=
=

3
=
42

a

—
o

Calc

1(_'\(_1"\
PR AN

151N

.
[9)

alua

17
v

ULy
2
=

nting

Co

a

wiliriaz
Repc

TreaOU=2owu.

4

P
[ST4%Y

nwesg

1

Qe 2

Nort

-

.

o uallly,

iC
o

if

10Q

i
:veldvm

1

MALL
£

Yy Ulh.L’J,
’

e Pac
Env

LI L
4+
(9

"

I

navilicell

vl 1A we v iicilo,
B Ir
ang

e rleitlivc

Wisllattls A
Worl
wOraQ



24 ILS/WP 512

World Lank 1992: The World Bank and the ENVIROIWMENT. [Fiscal 1992. The
World Bank Washington, D.C.

Zylicz Tomasz 1993, "Improving Environment through Permit Tirading: The
Limits to Market approach'. Beijer Discussion Paper Series No. 23
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27 IDS/WP 51C

I'rom (indica*e sourcel.
PART II: SOCIO - ECONOMIC DATA

DB2.1 Land:
1. Size of land holdings ... .... hectares or acres
2. Area under cash crcps hectares or acres
3. Area under food crops hectares or acres

B2.2 Do you have a title deed for your piece of land? | /Yes [../No

B2.3 List the agricultural crops on vour farm and their acreage:
{..] Sugar cane/acreage
{..] Maize/acreage
l../ Beans/acreage
B2.4 [a] Do you use hired labour in your farm? [..] Yes [..] No For which

activities do you use familv or hired labour?
Family dired

la] Ploughing

[b] Weeding

lc] llarvesting

13/ Grazing

le] Planting

B2.5 Approximately how much do you earn from agriculture annually?
Kshs
B2.6 Number of livestock ocwned by household:
(a] Cattle ....
[b] Goats
{c) Sheep
[{d} Chickens ..
le] Cthers (specify)
B2.7 Livestock keeping |Dairy animals/ based on:

! JOpen grazing



. JjZero grazing

{ iNct applicable

[
=
D
ty
2,
)
s
i,
n}
Uq
Oq
1"}
Q,
Oy
b}
ot
13

B2.8 Does the household cwn Ui
[ [/ Radio
{1/ TV
! | Dicycle
[ | Motor cycle
| / Vehicle
B2.9 VWhat type of housing does the household have:
| | grass thatched
. ] Iror roofed with mud walls

| J Iron roofed with block walls
FART 11I: [TOUSENIOLD TiME BUDGET

On a day-to-day basis (particularly on a normal working day!, how
much time dces the household spend on che toiiowing activities?

T T
|

Aclivily

Time upenl uaily oz weehly tsluie)

1

I Houseiwld Spuusie | Chirldren |

Head |

=Sz

Felching wules i
1\ reliiing firewood

" Working on the Ferm (shumbal
[ Worhity elsewhere Lo earu a living I

{ Covking

E SLluining food from Lhe machet

A




2esave



Do you ever purchase water Yes! | No!
As J‘UD SLALT LT ta) aiualiily Y
Jaue / J’Same VI
W3.8 Does the famuty buy more water today than several years agc?
l Ji1e> LY
WIZ.10C Lo you encouncer any SCArciuy Of Walel duiing tiaé year
[ o Yes ! _/ Nc
[P - g 43 DAL Lt
i i i _ i
Disteace in heo | wooking  weswnwws | Clesming | Livestock Garden/ I
| | i Trrigation |
| | | w
| River t | |1
]
[ 1 l I!
Bore-hole |
i
Roof catchsent !
1] )
Il l l
| Pohw s61i/ opring ! | il
[ i |
i cloeu fater | i | i
" dearvy Private Howe ! f !
I i
I~ L i i
| Other(specify) i I i
i
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3..3 What i1s the usual mode of transporting water i1n your househo.d?
{».] Dicycle [..] Over-uecad
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W3.to At what time of the day is the fetching of drinking

l..} Vehicle or motorcycle
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VIt WILLINGNESS TO PAY FOR WATER

If you were to be supplied with piped water at home or within

reasonable proximity from your house, how much would you be willing to

¥ you were to be supplied with borehole water at home or within

reasonable proximity from your house, how much would you be willing to
&

€ P
provided clean, free of any form of pollution.—how much would vou be
willing to pay per day for water from the river?
Suppose that a permit were needed for jyou or members of your
household to draw water and bathe from the river. The permit would be

- L v ~ . prge.
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used to improve water guality in the river. Would you pay for such a

permit? [..] No. i..J Yes.
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il €8, Wwidv is the maximum amount you woluild pa
=t+hT e o U, eyt

[ ’Bath]l’lg?-u.ifo 18ses00aeaccrce PEI MOIILIIs

l../Drawing water?.......Kshs.........per month,

You have made your trip to fetch water from your regular water source.

Once you have reached that area, you found that a local authority has

imposed a service charge on the water use. What would you be willing

to pay as a cuarge o uraw a bucketful of water from this source?
1

e
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P SN ey e -~ i v b Lo e~ = Tman wrof oo [
You have made Jour trip to fetch water from ycour reguiar water source.
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PA

RT
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DS/WP 512

State zll the gadgets you have acquired to imiprove on the supply of
water and the cost of such gadgets.

IX: LOSS OF DIODIVERSITY (FISIERIES AND OTHER LIFEFCORMS)
As far back as you can remember, dc you think there has been a

decline in fish stocks o1 cther life forms in the river?

[--_j' Yes LI--_I No.
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If Yes, state the other aquatic species jou knew which are now e
from the river., liiiiiceienccoiiiiiriincirinivesCeiissosrosanss
T--;u:v..-;n'-aogntvo.»-po-a--n-U--'nn’11‘..4;..:;:0'7.-0.0»..-00-.9

ITow would you rank the following as the possible causes of extinction of
the above:

fee.o] Pollution of the river.

l-...] Cverexploitaticn.

lvooo] Destruction of river channels downstream.

leeeod Fluctuations Iin the river levels.

Describe as concisely as possible hcow the above changes have affected
your life.

Give a historical account on the abundance of i
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water management strategies beginning

(4]

Give a historical account cn th

from early 1960s to date.
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