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Abstract
Thiz paper examlnes the cozlz and beneflts of Iand reclemation
in the United Kipgdom, using as a case study one of the largest
reclamatbtlon schemes ever utdertaken, at Hlgher Folds 1n Lancashire,
N.W. England. The approach adopted was bassd on the contingent

valuation method {CYM) which solicits measures of willingness to pay

for environmental improvemsol by a guestlonnaire directed at likely
wusers of the reclaimed site, and at non—users who may exhlbit
preferences for the environmental benefit. In this case, CVM
answers were elicited from potential users only. Measures of
benefit bmsed on CYM were =ignificantly less than the costs of
reclamation, suggesting that, on economic efficliency grouvnds, the
reclamation was not Jjustified. Observation of post-reclamation land
values revealed land wvaluations that were significantly less than
the costs of acguiring the land. Such & result is consistent either
with the Jland having been purchaszed at an excezmsive price or with
negallive environmental henefits from the reclamation. While both
Lhe C¥M and land wvalue approach suggest thal reclamatien is not
Justified on efficiency criteria, other social objestlvez mipht be
served by the reclamation, giwven that the site is in the Nortbh of
England with higher than average unenployment. e shadow pricing

exercise has been carried out to test this view.




1. INTRODUCTION

Monetary benefit measurement is increasingly being used In the
United Kingdom to =assist decislon-making with respect to
snvironmental improvement (Markandya and Pearce [198%8], Turper
[19881). The contingent wvaluation method (CVM} ls widely regarded
as the most applicable technoique hbecause of 1ts reliance an
contrellable interviews. Other valuation techniques, such az
hedonic pricing from the use of surrogate markets, require fairly
extenzive data gathering and may Ilnvelve unrealistic assunptions
about the efficient workings of markets (Pearce and Markandys
[1989] ). CVH relies on a direct dguestionmaire approach, =sking
individuals what - they are willing te pay for eoviroenmental
improvement. Biases within the approach can be tested. Evidence to
date suggests that 'hypothetical blas® - biased resgponses due to the
interviswes being placed in a hypothetical situation rather than one
involving real monetary sxchange — is a problem. The directicon of
the hias tends +o be known, and it may be gquantifiabkle through
‘mixed’ CWMs in which =ome respondents cengage In actual monesy

payments (Cummings et al [1888]).

Although the contingent weluatlon technique 1is now a well
established melhod of benefit measurement (Randall et al [1374],
Erookshire et al [1975], Brookshire et =al. [1880], mee.et al [1880],
Thayer [1881] and Schulze et 'al [18831), it has been little applied
in relation to-a mejor form of enviroemmental improvement, nanely
land reclamation schemes. These seek to alleviate the effects of
environmental dereliction through operations such as Lhe regrading
of spoll heaps, cultivation, seeding and tree planting. The most

detailed study of the costs and benefits of reclaining surface coal



nines waz that of Randall et al [(1878). Randall and hix co-workers
found, that, for- the Central Appalachlan region as a whole, the
social beneflts of reclamation exceeded its private costs.  Policy
makers are concerned with individual reclamation schemes as well as
with regional considerations, and so this study focuses on a case

study deep mine site in North West England.

2. EMFIRICAI STUDY

In -order to assess the beneflits of land reclamation, =
contingent valuation survey was carried oul at Higher Folds, lacated
between the touwns of Leigh and Tyldezsley ln Lancashire, Prior to
reclamation, which began in 1977, thisz 131 hectare =lte lncluded =
propinent plateau of colllery spoil heaps up o 2% metres high, some
of which loomed over houses on the Higher Felds housing estate and
collapsed into back gardens. The spoil heaps [requently caught
fire, causing problemns of nuisance from smoke and unpleasant
sulphurecus smelis, and dust blew off Ehe =lte In dry weather. The
zsite alsoe contained 14 mine shaft=, dangerous subsldence flashes and
lagoons, derelict buildings, disused railway lines, & statlon and
sidings and a former sewage works, Owing to the high acidily of the
colliery =peil, vegetalion was slow to colonise the site.

The complete removal of the encrmous spoll heaps couldn’t be
Justified en economic ground=s, and =o they were regraded Lo fﬂrﬁ
gentle =zmlopes for 122 hectares of agriculture, B7 hectares of tree
planting and 2 hectares of football pilche=. Over 330,000 trees
were planted in whalt was Britain's bigrest land reclamation scheme
at the time. The reclamation works conzisted of advance drainapge
provizsion, site clearance and demolition, earthmoving including the

filling - of drainage ponds =znd f{lashes, the =stripping =nd



re-spreading of what topsoil wes available on the site over soms 40
hectares, and the extraction of subsoil to provide a laysr of
protective material to prevent acldity rizing due to the weathering
of iron sulphide in the speil beneath. This was followed by tihe
construction of 22 lm of drainage ditches and 25 km of fences, the
treatment of mineshaftz, Lthe lmportation of 23,000 tonpes of lime
Waste to peutralise spoil acidity and cultivalion works to establish
grass and clover. Finally., tree planting was undertaken and € km of
foptpakths and 9 ke of bridleways laid down. Thes inltial reclamation
works lasted about  fwo  years, with further cultivation and
landscaping taking place over the following five years.

The Higher Folds reclamation scheme was deslgned to produce
mesthetic, environmental, health and =safety bhenclits. 1t wa=s a
"soft"  after-use schems, primarily undertaken 1o improve the
enviromment rather than z "hard" after-use =cheme, designed Lo
provide land for development. In Britaln, "hard" reclamaiion
schemes are courrently given far greater priority by central

government than "soft™ ones (Department of the Environment [1287]).

3. SURVEY CHARACTERISTICS

An iterabive bidding technique was ussd to walue the benefits
of Lhe Higher Folds reclamation scheme. The quesbionnaire that was
used consizbted of three different sets of queastions.  In the first
zel of guestlions, respondents were asked how long. they had been
living near to the site, whother they remnembered the site prior. to
reclamation, about their level of use of Lhe =ite before and afler
reclamalicn, and their household incomes. Rezpondents were asked to
plece their income within specified ranges, and thiz was the fioal

gquestion in the survey hecause of. possible chjectlons to it.



Secondly, respondents were questioned sbout their wlllingnes=
to pay to use the =ite and for reclamatlen. At the beginning of Lhe
guastionnaire, each Iinterviewse waz shown a map to clarify the
location angd extent of the =site. They were then shown sets of
photographs of the site before and after reclamstion.

Three neasurement procedures were used, and thiz part of the
questicnnaire was broadly based on the design of EBrookshire et al.
[1976). Firstly, respondents were asked if they would be willing to
pay a £1 family entrance charge to vi=sit the =site.  The amount was
increased by S0 pence & day until a negatlve response was obitalned
and then decreased in steps of 10 pence at & time unti? a positive
response Wwas obtalned.

Two alternative payment wehiclex were employed to  moeasure
willingmess to pay for reclamatlon, making it pessible to test for
vehicle bias. Respondents were first asked, supposing thal the site
was still wunreclaimed, how large o single, once and for all payment
il rent or rates they would be wiliing to make tovard= reclaliming
and maintaining the =ite to it=s present state. It was stressed that
no rebates would be avallable from the local council and that this
form of payment would be the only way of financing reclamation at
the =ite. The starting point bid was £10 and the bidding steps uscd
were the mame asg those for the entrance charge gquestion.

The finzl payment wveochicle was willingness to pay for
reclamation via clectricity bills. The use of thiz alternative
vehicle wag Justified by explalning that If the Ceal Board did the
reclamation work, it could increase the price of ooal used .to
generate electricity, and therefore consumcers’ electricity bBills.
Respondent=s  were asked, supposing that 1the site was  =till

unreclaimed, how large an increase in their gquarterly eleclricity




pill they would be willing to make ms a single, ons-ofi payment
towards reclaiming and maintaining the site to its present
condition. It was again. emphasized that -no rebates would he
available for this payment from the local council and- the starting
point bid and steps used in the bidding process were the .sane as
thoze for the rent or retes vehicle.

Finally; respondents  were asked a number of other
questions. They were asked- to name. and rank those bBenefits of
reclamatlon that they were willing te pay. for, Lo specify the
advantages and dizadvantages of reclamation to their hougeholds and
whether they preferred the site in an unreclaimed or  reclaimed
conditicn. In addlition, they were gquestioned as to what uses of the
land =and facilities they wanted to see on the =ite, to comment on
the design of the reclamation scheme and whelher they had any
preferences about the way in which similar.sites should be reclalimed
in the future.

Interviews wers copducted in Moy -and June 1332 among o
random sample of 100 residents living in the ilmmediate vielmity of
the - reclamatlion scheme. The houses that werce wisited were all
rouncil houses, a small proporltion of which were ownsd by housing

associatlions.

4. SURYEY RESULTS
Houschold charackeristics are summarised in Table 1. - ESiandard
srrors are in parenthesss. - Residents in the immediate vicinity of
the reclamation scheme-are-relatively immobkile and have low annual
Incomes. Over Lhree—gquarters -of them remember what the site was
like prior to reclamation. 85¥ . of respondents preferrsd-the =ite

alter reclamation, but the fact that 8% preferred:what was tLhere



before  indicates some dissatisfaction with the policy of
reclanmation.

The results of the bidding pames are mresented in Table 2. The
mean bids for the rent or rates and electricity bill wvehicles mre
not significantly different even at the 104 significance lewvel,
indicating the presence of negligibhle vehicle bias, i.e. bias due to
the choice of hypothstical payment mecheanism.

The contippent valuations in the range £2.3-9.0 can be used to
estimate an agpregate bid for reclamaticn on = one—off bacis. From
estimates of the sffect of reclaimed and unreclaimed land on house
prices obtained from a survey of professional valuers working in
local estate agencies, wWe assune that residents living within 250
metres of the site are likely to be affected by its state. In this
=urvey valuers weres asked to provide wvaluation= for & house with a2
built-up aresa on one side and greenbelt farmland stretching away
from it on the other. They were told that this greepbelt land may
ar may not, however, include an uvnreclaimed or a reclaimed colliery
spoil site at different distances from the house being wvalued.
Valuers were shown photographs of coal mine sites, including Higher
Folds, hefore and after reclamation and zsked to sssess the extent
to which house=, worth £20,000, £30,000 and £40,000 when the
neighbouring land has never had a coal mins on it, would he affected
by their proximity to reclaimed and unreclaimed desp-mined colliery
spoil =ites. in the case of the Higher Folds reclamation schemns,
for a £20,000 house, which is the most appropriate in this area, 2850
metres  was the greatest distance at which a statistically
significant difference  between house prices associated with
reclaimed and unreclaimed sites wasz obtalned at the 5% level.

From 1881 populatioen ¢ensus returns at bthe enuneration district




level the number of households within 230 metres of the site is
estimated to be approximately 2,000. Thiz gives an aggregate
willingness to pay = cnce-and-for-all sum of some £17,000 - 18,000
in 1888 prices. This is wvery low in relation to the costs of
reclaimning the site, asz Table 3 indicates. Table 3 =hows the
results of cost-benefit analyses of the Higher Folds reclamation
zchems. The relevant costs and béneflts are =also itenlsed
separately, as are land acquisition cests, which are not real
resource costs. All figures are in consiant 1987/88 prices and have
been dlscounted over z twenty year time periocd at both 5 and 1%
rates to provide scnsitivity analysis.

The remaining vehicle used in the CVM approach was a
hypothetical user charge. Table 2 =mhows that this was X185 per
annum, suggesting an aggregate bid across the 2,000 households of

L£37,000 per annun. Over a twenty yesar time horizom, at a 5%

" discount rate Lhis suggests a presenit value of sone £480,000, and at

Té a value of £420.000.

Such fipures are markedly higher than those for the 'one off’
valuations based on the rent/rates and eleciricity bili vehicles.
Talble 4 shows that the wunreclsimed =ite was used by over half the
residents who lived next to the site before =z well as after It was
reclained. The proportion of theze residents visitlng the sile
increased only slightly after reclamation whilst their level of use
of the site declined, although this effect was not statistically
significant. [f there was positive willingness to pay for the use
of the unreclaimed site, this should ideally be deducted from the
willinghess to pay lor the reclaimed site to obtain a net meusure of
welfare improvement. Unfortunately 1t was neot poszsible to test for

the possibility of a positive valuatien of Ethe unwreclalmed site.



However, as Table 1 shows, the reclaimed site was preferred by the
averwhelning majority of residents, suggesting a low valuation for
the unreclzaimed site. On thlz basis, .therefore, net benefits from
reclamation could be of - the order of L£400,000 - 500, 000,

The marked difference im the results of the user charge vehicle
compared with the other vehlicles could be evidence of wehicle bias.
Bents,. rates and electricity bills have the image of being
unavoidable, whereas & uzer chargs is under the control of the
regpondent in that he or she can chooze whether or not to incur it.
It is alse possible that Lhe questions relating to the other
vehicles did not adequately capiure their intended 'one off’ payment
nabure. Accordingly, we place greater faith In the user charge
figure for benefits.

Despite this it remains ihe case that the bensfit figure is
significantly less than the reclamation costs by some £2.5 million.
On cost-beneflt criteria, the reclamation was not worthwhile.

Table 3 alsc shows the the post-reclamation value of the land
bazed on estate valuers' assessmpenbs. Thesze valuations may he
interpreted as gross hedonic prices. Houvever, Table 3 makes it
clenr that the valuations are actuaily significantly less than the
cost.- of acquiring the land. - Even allowing for some 10% of the
acquisition costs being taken up in adminizstrative costs, Table 3
suggexts that land value losses of about £800,000 in present wvalue
term= were sustained, 1ndiecating either a pegative environmental
benefit if the wvalues are constructed as hedonic prices, or, and
this seems more likely, - that the land was scguired al excez=zive
Erices..-

Mo landscape meintenance works have been carried out on. the

tree—planted area of the Higher Folds reclamation scheme mince the

118}




abalitlon of the Metropolitan County Councils in  Aprll 13986,
However, malntenance will socon resume and is expected to cost some
£2,200 per apnum in 1988 prices once initial works to-catch up for
the hiatus: in malintenance have been undertaken. Grazing licences
fram the area reclaimed to agricullure provide ahkout L5,000 In
incame per annum in - 18988 prices, and =g the site is ecurrently
gensrating net income of aboul L3,800 a year.

It i= rlear that the estimates of aggregale wWlllingness {o pay
are extremely low in comparison with the reclamstien costs presenied
in Table 3. For all the payment vehicles, the percentage of ZzZera
bids received was high; comprising 45% for the rent/rales vehicle,
4% for electricity bills and B%5% for site use. |  However, the
percentages of respondents who staied thal their reason for a zero
bid was that they couldn't afford to pay anything wers only 114, 11%
and S% for the respective payment wehicles. Thus in general it was
an ohjection to the principle of paying for reclamation rather than
the low average lncomss of respondents which was the major reason
for the high frequency of zera bids Lhat was encountered.

The benefits of reclamation that meore than 1¥ of respondents
were wWilling te pay for are ltemised in Table G. The =zesthelic
improvement resulting from reclamaticon was the most  commonly
menlioned benet'it, followed by recreational oppertunities and walks.
Respondents were zlzo wllling te pay for beneflts in site salety and
health. These included the prevention of =poil ﬁeaps collapsing
inte back gardens, the elimimation of sulphurous smoke from burning
spzil heaps which caused stomach aches and other health problems,

and dangers from subsidence flashes in which one child drowned.
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5. DISTRIBUTIOMAL IMPACTS

4 comparison of mean bids and yearly income for respondents who
lived nmear the slte prior to reclamation angd those who did not is
shown in Takle EB. It was hypothesised that residents who had
experienced living next to the wwreclaimed slie would have a lower
willingness to pay for reclamation and mean incomes than those who
moved to the area after reclamation, bhecanse they would be unahle to
afford to move from the area. This theory is generally supported by
the resultz in Table B: willingness to pay via rent or rates and a
daily entrance charpe and mean zonual income were sipnificantly
lower for these respondents whe lived next to the site prior to
reclamation compared with thoze who did pot. On average, Lhe former
grroup had lived next to the =zite for 34 years, whilst those who
arrived after reclamation had lived there {for = nesn of S wvears. It
is also likely that the newcomers were typiczlly younger, more
affluent and mere mobile and may have been atiracted to the ares by
the increased allractiveness of housing surroundiog the site
following. recliamalion,

Annual  household incomes were obtained for 70 respondents.
Overall, the mean percenlage of income that respondents were willing
to pay for reclamation was 0.4% for site use on an annual basis, and
0.2% via rent or rates and electricity billls. Wiilingness to pay
vim rent or rates and eleciricity billis were both positively
correlated with mean annual income at the 5% significance lewel,
whereas willingness to pay for site use on an annual basis was not.
Howewver, the dakta for hoth willingness to pay viam rent or rates and
electrlielity bills included an cutlier, which when cxeluded from the
data meapnk  that the relationships were Dot  statistieally

signifigant. Thus, as regards the distributional impacts of

1=




reclamation, there was no strong relationship between willingness ta
pay and armual lncomes. Income slasticlties of demand were positlve
but less than one, indicating that dewand for reclamation was not

pro—rich (Pearce et al [1979]).

6. CONCLUSIONS

A bidding game interview technique was uged to elicit a meagure
of the benefits of a major land reclamation schems. The resuliz in
present value terms =re =zhown in Table 7 and are comparsd with the
costs of reclamation. The cost-benefit approsch sugpests strongly
fhat the reclamation wes not warranted on efficiency grounds. There
iz =lse evidence of this from the lapd walue approach whlch
indicates an actual loss in terms of post-reclamation land wvalues
compared with the cost of acquisition.

Evidence on the distribution of benefits was alse adduced, and
thiz shows that residents who moved to the imnmediate vieinity of the
site following its reclamation generally had higher incomes anbd
willingnes=s to pay for reclamation than these who lived there prlor
to reclamalion. Income elasticities of demand for reclamabion were
found to be less than unity.

It is possible that other benefits of reclamation might justify
the scheme. These include the increased attractiveness of the afea
to business and potential developers, enhanced civic pride and
social benefits in an area of above average unemnployment and below

average inocomes,
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TABLE 1
Hougehold characteristics

Yearly inceme (mean of 70 respondents) £ 04,874,950

(516.41)
Mean number of years spent living near 22.73
to the site of the reclamation scheme {1.82)

Fercentage of respondent= who remembersd

whal the unreclaimed site was like TR

Percenlage of respendents who preferred the =ite: -

Untrec laimed 8%
Beclaimed ' BEH
No preference T
TABLE 2
Mean bids [£z)
Bent or rates . 8. 30 hi
{2.31]
Electricity bills 9.06 ' *
(= 80)
Site use (per day) 0. 16
(0.03)
Site uge (yearly) 15,47
(5.16)

Standard errors are in parentheses.

* Indicates not significantly different at 10% level.
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TABLE 3
Cozts of reclamatlon and cost-benefit analyses of Higher Folds reclamaiion

achems, present values of willingness te pay figures and financial

information (£s). Constant 1987788 prices, 20 year tine horlzon.

1. Cost of reclamaticn including scheme design cosis
Discount rate
1

r = BY% -3, 202, 200 (-16,500 ha”) )
r T —-2,843, 000 (—14,900 ha ]

2. Cost-benefit analyses eof reclamation using CVHM henefit measures

(2] MPY uzing rent/rale=

r o= 9% -3, 185, 800 {—-16, 700 ha;ll
r=Tx -2, 826, 400 (-14,800 ha )
(h] NFV using electricily bills

r = S% ~3,184,100  (-18,700 ha::]
r = 7% -2, 824,900 {-14,800 ha )
(c] WPV uging annual user charge

r = 5% . -2.718,000  {-14,200 ba_y)
r = 7% : -2, 423, 600 (-12,700 bha *)

3. Present value of aggregatc one-off willingmess to pay via rent/rates

g% 16, 600
i . 16, g00

—
i 1

4. Prement value of aggregate one—off willingness to pay via electricity

kills
r o= G 18, 100
- = TH 18,100

5. Present value of aggregate willingness to pay via annuzl user charge

bills
r = B4 484, 200
T = TFx 419, 400

8. Cost of land acquisition including assvciated adminisirative costs
{financial analysis;.not a real resource cost)

8% -1, 116,400

r (-5, 800
7% _ ~1,058, 400 (5,500 ha )

r

I

7. The post-reclamatlon value of the recluimed land (financial analysis)

r = 5% . 242,900 (1,300 ha 1}

r = T4 -180, 100 {1,000 ha )

17



TABLE 4
Bite usage by respondents who lived next to the site before and after

reclamaltion (N=81)

Percentage of respondents who used the site

before it was reclained ' Lok

Mean number of times a week they used the
wweclaimed site 282
(0.42)

Percentage of respondents who use the site

after reclamation . _ EBX

Mean number of times a week they uze the

reclaimed site _ 2.34 N
{0.33)

Standard errors are in parentheses.

¥ Indicates not signlficantly different at 5% level.

Those benefits of reclamation that mziEthgn 1% of respondents were willing
Lo pay fore.

Inproved wlews 37
Recreational opporbunities and walks 18X
Site 1s safer o 12%
Site 1s cleaner : TH
Creatlon of countryzide 6%
Site is tidier . Sk
Increased wildlife value of site . 4%
Inproved accesz to =zlte 3%
Site no longer snells : B Y 4
The land has been put to a good use ' 3%
5ite is healthier 2%
Area pow has a better reputation / morale : 2%
Heuse prices locrease as a roesult of reclamatlion 2%

i



TABLE &
Comparison of mean bids and annual income for respondents whe lived near the

site before reclamation with those who did not (£3:].

Those there These there
before reclamation after reclamatlon
(N = 61} (N = 38)
Rent or rates 4.31 : 14.53 *
[0.99) {5.82)
Electriclty biils 5.54 14.58
(1.88) - (B.64)
Slte use [(per day) 0.11 . 0.23 ' *
C(0.03) _ (0.0%)
Site use {(yearly) 18. 03 2z. 29
(2.30) (5.23]
Yearly incoms 4,085 5, 801 *
(593.77) (929 28}
{Mean of 41 responses) (Mean of 29 responzes])

Standard errors are in parentheses,

*¥ [ndicates neans are significantly different =t the BX level.

TABLE 7
Costs and benefits of reclamation at Higher Falds {£s]
Yehicle for Measuring Benefit PY¥ of bensfits

YA T4

{1} One-off rental/rate increase 16,800 18, 600
{2) One-off electricity hill increase 18,100 18, 160
{(3) Annual user charge 430, 000 420, 000
Costs of reclamaltlon
WPV (a) -3, 185, 800 -2,828,400
MNPV (B} -3, 184, 100 -2, 824,500
MNPV (] 2,718, 000 —-2,423, 600
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