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emobyl nuclear accident 
and the resulting international 
radioactive fallout provoked 
unprecedented confusion, de- 

mands for information, and economic 
and social dislocations that extended far 
beyond the Ukraine. The radioactive 
cloud also exposed stark discrepancies 
among national approaches to radioac- 
tive contamination and public health.’ 

Problems of communication and cred- 
ibility have pervaded the disjointed ac- 
tions surrounding the Chernobyl acci- 
dent. The accident dramatically under- 
lined a problem already gaining more 
general recognition:2 the difficulty of 
communicating technical knowledge 
about risks or lack of risks. Scientists 
and government officials find them- 
selves rationalizing real and considera- 
ble effects, the products of diverse inter- 
ventions that are often based solely on 
abstract scientific  justification^.^ 

The perceived credibility of scientists 
and governments greatly influences the 

effectiveness of communicating com- 
plex hazard information to lay people. 
This article identifies some factors af- 
fecting credibility by describing a case 
study of orje group-the hiu sheep farm- 
ers of Cumbria in the Lake District of 
northern England, 150 of whom are still 
restricted from selling their sheep freely. 

In addition to receiving some of the 
highest levels of Chernobyl fallout in 
Western Europe, the English Lake Dis- 
trict is a good study choice because its re- 
stricted sheep farming area is very close 
to the huge Sellafield nuclear fuels re- 
processing complex. Sellafield’s man- 
agement and radioactive discharges 
have been widely criticized since the ear- 
ly 1970s. Many of the farmers have rela- 
tives and neighbors who work at SeIla- 
field, and most can remember the 1957 
fire in one of its nuclear reactors-the 
largest reactor accident in the world be- 
fore Chernobyl. 

The bleak mountains and narrow, 
of the English Lake Dis- 

y marginal for culti- 
support sheep farming in 
mate and terrain. Con- 

trary to initial scientific belief, the radio- 
active cesium from Chernobyl was not 
immobilized in the soil. Instead, it re- 



After the Chernobyl fallout reached 
Ergland, Cumbrian farmers gathered 
sheep and lambs into the valleys for 
radiocesium testing. (Photo: Peter 
Williams) 

mained active far longer than expected, 
resulting in persistently high levels of ce- 
sium in sheep and annual rcsurgency ef- 
f e c t ~ . ~  Following reassurances from ex- 
perts-first, that there would be no 
problem, then that unexpected restric- 
tions would last only a few weeks- 
these experts now decline to predict how 
long the restrictions might continue.’ 
(For additional information about Eu- 
ropean governments’ reactions to the 
Chernobyl accident and European levels 
of contamination, see “Chernobyl: An 
Early Report,” by C. Hohenemser, M. 
Deicher, A. Ernst, H. HofsLs, G .  Lind- 
ner, and E. Recknagel in Environment, 
June 1986; and “Shifting Public Per- 
ceptions of Nuclear Risk: Chemobyl’s 
Other Legacy,” by Christoph Hohe- 
nemser and Ortwin Renn, Environ- 
ment, April 1988.) 

Responses of the Lake District sheep 
farmers to Chernobyl radiation were 
critically affected by scientific advice: 

political decisions to ban sheep sales 
after high levels of cesium 137 and 134 
12 

had been found in sheep from this area; 
forecasts about the likely length 

and scope of the ban, which critically af- 
fected farmers’ decisions; 

official assurances about the ori- 
gins of the contamination, given local 
suspicions that Sellafield might be im- 
plicated; 

numerous revisions in the restric- 
tions in light of changes in scientific and 
other knowledge; 

rules for compensation, designed 
to alleviate fmancial losses resulting from 
the restrictions, but which only some 
farmers received. 

Perhaps unsurprisingly, the issue of 
compensation was the focus of the most 
explicit conflict between farmers and of- 
ficials: 65 unresolved claims from Cum- 
bria are still being fought. However, the 
experts’ lack of credibility with the farm- 
ers on the other points undoubtedly fueled 
the fires of complaint and incredulity 
over compensation. 

Abstract scientific knowledge may 
seem universal, but in the real world, it is 
always integrated with supplementary 
assumptions that render it culture- 
bound and parochial. The validity of 
this supplementary knowledge crucially 
affects the overall credibility of “sci- 
ence” or “experts.” Furthermore, the 

mode of communication itself conveys a 
set of tacit cultural and social assump- 
tions or prescriptions. Efforts to com- 
municate that ignore this fuller social di- 
mension are likely to be ineffectual or 
even counterproductive. 

These general conclusions drawn 
from the lapses in scientific information 
and communicatTon in Cumbria are 
supported by descriptions of specific 
British responses to the Chemobyl fall- 
out, the particular impacts on the Cum- 
brian sheep farmers, their interactions 
with various scientists and officials, and 
their own accounts of the experience. 

Chernobyl Fallout 

The main cloud of radioactive con- 
tamination from Chernobyl passed over 
the United Kingdom on 2 and 3 May 
1986. Virtually no precipitation dis- 
turbed the cloud on its circuitous, &day, 
4,000 kilometer journey until heavy 
thunderstorms on 2 May rained radio- 
active particles across the United King- 
dom. The Cumbrian fells suffered un- 
usually high levels of rainfall-as much 
as 20 miltimeters in 24 hours;6 the North 
Wales fells (where sheep restrictions 
were also introduced and remain) expe- 
rienced heavy rain as well, although less 
than in Cumbria. 

Rainfall was the major factor affect- 
ing local deposition of radioactivity, es- 
pecially radioactive cesium. One milli- 
meter of rain can deposit as much radio- 
active cesium as 24 hours’ dry deposi- 
tion so that 20 millimeters of rain in one 
day deposits the equivalent of roughly 
20 days’ deposition in drier areas. Fur- 
thermore, because rainwater encounters 
uneven terrain, rivulets and puddles can 
create large differences in radioactivity 
even over distances as short as one meter. 
Thus, actual levels of contamination 
varied markedly over small distances, 
and the variability of radioactive deposi- 
tion did not necessarily correspond with 
the differences in amounts of rainfall. 
This variability was not fully appreci- 
ated at the time. 

In the United Kingdom, 27 existing ra- 
diation-in-air monitoring stations pro- 
vided immediate emergency-manage- 
ment data.’ Within a few weeks, a series 
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of about 300 direct measurements of ra- 
diocesium (radioactive cesium) depos- 
ited on vegetation allowed scientists at 
the Institute for Terrestrial Ecology 
(ITE) on the southern edge of Cumbria 
to estimate contamination contours in 
England, Scotland, and Wales.’ The 
fallout map (see Figure 1 on this page) 
indicates that the Cumbrian hills, espe- 
cially the southwestern part near Sella- 
field, received the highest radiocesium 
fallout in the United Kingdom, over 
4,000 becquerels per square meter. (A 
becquerel is a unit of radioactive decay 
equal to one disintegration per second.) 
The inset to Figure 1 maps the fallout in 
Cumbria itself. Another map of radio- 
cesium deposition calculated months 
later from rainfall data, rather than de- 
posits in vegetation, produced a differ- 
ent picture, with southwestern Scotland 
receiving over 20,000 becquerels per 
square meter of cesium and the Cum- 
brian and North Wales fells about 
10,OOO becquerels per square meter. An 
unrecognized “hot spot” in the York- 
shire pennines was also identified retro- 
spectively by this met hod .9 

These maps, however, were produced 
after the first few weeks of confusion 
and anxiety. In the beginning, the gov- 
ernment issued only bland assurances. 
A farming journalist described the expe- 
rience: 

The whole two-year event was characterked 
by great reluctance on the part of MAFF 
[Ministry of Agriculture, Fisheries and 
Food]-and indeed other government de- 
partments-to inform. . . . We had to wait 
for four weeks for the first press release and 
seven weeks for the first briefing. It was in- 
credible-the silence was deafening.“ 

Punctuating the silence, however, 
were repeated government dismissals of 
the whole event. On 6 May, Secretary of 
State for the Environment Kenneth Baker 
asssured Parliament that “the effects of 
the cloud have already been assessed 
and none represents a risk to health in 
the United Kingdom.” Levels of radio- 
activity were “nowhere near the levels at 
which there is any hazard to health.” He 
stressed that the cloud was moving away 
with levels falling rapidly and that there 
would thus be a steady decline of al- 
ready insignificant, if raised, levels of 
Environment, Vol. 31, NO. 2 

FIGURE 1. Contour map of Great Britain shows cesium 137 
deposition on vegetation from the Chernobyl accident in becquerels 
per square meter. Inset map shows cesium 137 vegetation 
deposition in northwest England, May 1986. 
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SOURCE: Institute for Terrestrial Ecology, Grange-over-Sands, Curnbria, United Kingdom. 
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radioactive contamination.” 
John Dunster, head of the official gov- 

ernment advisory National Radiological 
Protection Board (NRPB), was more 
circumspect, forecasting on 11 May that 
the Chernobyl disaster might lead to “a 
few tens” of extra cancers over the next 
50 years in the United Kingdom. How- 
ever, he also avowed that “if the cloud 
does not come back the whole thing will 
be over in a week or ten days.”I2 Baker 
announced on 13 May that “the inci- 

dent may be regarded as over for this 
country by the end of the week, al- 
though its traces will remain.”’3 

The very same day, however, the Min- 
istry of Agriculture, Fisheries and Food 
(MAFF) found samples of lamb meat 
taken from the Cumbrian fells record- 
ing levels of more than 1,500 becquerels 
per kilogram of cesium 137. This was 50 
percent greater than the United King- 
dom and European Economic Commu- 
nity (EEC) “action level” (level of radi- 
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oactivity requiring official intervention) 
of 1,ooO becquerels per kilogram. Nev- 
ertheless, official pronouncements con- 
tinued to claim that contamination was 
decaying from already insignificant lev- 
els. The Department of the Environment 
(DOE), which had taken over the govem- 
ment coordination of information, even 
discontinued its daily bulletins on radio- 
activity levels on 16 May, reasoning that 
levels were now insignificant. 

On 30 May, MAW announced their 
findings of “higher readings” of radio- 
cesium in hiu sheep and lambs but as- 
14 

serted that “these levels do not warrant 
any specific action at pre~ent ,”’~ on the 
assumption that hill lambs were not yet 
ready to  be sold and their high levels 
would soon decrease. 

On 20 June, however, in complete 
contradiction of previous advice to the 
public, Secretary of State for Agricul- 
ture Michael Jopling announced an im- 
mediate ban on the movement and 
slaughter of sheep in designated parts of 
Cumbria and North Wales. Even this ut- 
terly unexpected intervention was laced 
with reassurances that the ban would af- 

fect virtually no one in practice, because 
radiation would fall to acceptable levels 
before lambs were ready for market. 
The ban was imposed for only three 
weeks, based on this assumption of de- 
clining radiation: 

Monitoring results present a satisfactory 
picture overall and there is no reason for 
anyone to be concerned about the safety of 
food in the shops. However the monitoring 
of young unfinished lambs not yet ready for 
market in certain areas of Cumbria and 
North Wales indicates higher levels of radio- 
caesium than in the rest of the country. . . . 
these levels will diminish before the animals 
are marketed. . .I5 
However, levels of radiation in sheep in- 
creased rather than decreased. On 24 
July, the ban in Cumbria was extended 
indefinitely. (See the box on page 15 for 
a timetable of key official responses to 
the radiation contamination.) 

The areas restricted on 20 June con- 
tained over 4 million sheep and nearly 
7,000 farms. Four days later, parts of 
Scotland were added to the restricted re- 
gion. The Cumbrian restricted region 
was whittled down from 1,670 farms to 
150 farms by the end of September 1986 
(see Figure 2 on this page). This area 
remains restricted. In June 1987, some 
farms in North Wales and Scotland that 
had been freed of restriction were rere- 
stricted, and some farms in Scotland 
and Northern Ireland were restricted for 
the first time. At the height of the bans, 
about one-fifth of the sheep population 
in the United Kingdom, or  4 million 
sheep, were restricted from sale or slaugh- 
ter. Nationally, about 800 farms and 
over 1 million sheep were still restricted 
as of March 1988.16 

The Bureaucratic Labyrinth 

Throughout the aftermath of the Cher- 
nobyl accident, farmers felt betrayed by 
bureaucrats and scientists. Four interre- 
lated aspects of this betrayal stand out: 

scientists ignored local variations in 
radioactive fallout effects and in farming 
procedures that were central to farmers’ 
experiences; 

experts were evidently ignorant of 
local farming realities and neglected lo- 
cal knowledge; 
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bureaucrats critically interfered with 
the usual informal and flexible decision- 
making style of hill farmers, imposing 
an unrealistic degree of formalization 
and requiring inflexible prior commit- 
ments to marketing a set number of 
lambs at preselected markets; and 

government officials expressed a 
level of certainty in official statements 
that simply did not ring true with the 
farmers, who were used to adapting to 
uncertain and unpredictable forces rather 
than trying to control them. 

The expected rate of decay of radio- 
active contamination in sheep was a crit- 
ical factor in the whole episode. Official 
statements from several organizations 
during the seven weeks between the acci- 
dent and the initial restriction order on 
20 June conveyed the expert view that 
radioactivity levels in all media would 
continue to decrease steadily. The 20 
June MAFF statement explained that 
new, clean gass replacing contaminated 
grass would stop lambs from ingesting 
radioactive cesium so that, with a bio- 
logical half-life of cesium in lambs of 
about 25 days, 21 days would see levels 
in meat roughly halved.” 

However, monitoring showed no de- 
crease in levels of cesium, and some 
lambs began testing at even higher levels 
than they had before. The 21-day ban 
was therefore extended indefinitely. 
Farmers became desperate because their 
limited pastures could not sustain the 
contaminated lambs. Sale of spring 
lambs provides hill sheep farmers with 
their only significant yearly income. The 
sheep are allowed to produce more lambs 
than the poor pastureland can support 
for very long, so the lambs must be sold 
before they start to overgraze. Because 
spring lambs are taken to market start- 
ing in August, the restrictions prevented 
hundreds of thousands of radioactively 
contaminated lambs from leaving the 
hills at a time when the grazing had be- 
come utterly inadequate. Hillfarmers 
feared there might be slaughter of all 
contaminated sheep, not just the unsale- 
able lambs, which would have meant to- 
tal disaster for the long-term breeding 
cycle in which lambs are tied through 
their mothers to specific areas of the im- 
Environment, Vol. 31, No. 2 

TIMETABLE OF OFFICIAL REACTIONS TO RADIATION 
CONTAMINATION IN CUMBRIA 

DATE EVENT 

1951 

1957 

1983 

1984 

26 April 1986 
2, 3 May 1986 

6 May 1986 

11 May 1986 

13 May 1986 

30 May 1986 

20June1986 

24 July 1986 

13 August 1986 

September 1986 

30 September 1986 
28 April 1987 

June 1987 

January 1988 

July 1988 

Fall 1988 

Windscale (later Sellafield) reprocessing plant and nuclear 
reactors begin operation. 
Windscale reactor fire emits radioactivity, resulting in a 200 
square mile milk ban. 
Raised incidence of childhood leukemias is reported near 
Sellafield. 
Sellafield operators are prosecuted for illegally exceeding 
authorized levels of discharge and polluting a local beach. 
Chernobyl accident. 
Radioactive cloud crosses the United Kingdom. Heavy rain falls 
over Cumbria and North Wales. 
Secretary of State for the Environment Kenneth Baker states 
there is no risk to health. 
National Radiological Protection Board (NRPB) head John 
Dunster claims the effects of Chernobyl will be over in a week or 
two. 
Cumbrian lamb samples tested for cesium show levels in excess 
of 1,500 becquerels per kilogram of tissue. 
Ministry of Agriculture, Fisheries and Food (MAFF) notes “higher 
readings” of cesium but assures that no action is warranted. 
Three-week ban on movement and slaughter of sheep in Cum- 
bria and North Wales is established. 
Threeweek ban is extended indefinitely. Compensation is an- 
nounced for over-fat sheep (i.e., lambs kept too long from being 
sold). 
Marked sheep could be sold and moved but not slaughtered. 
Compensation is announced for marked sheep. 
MAFF announces 28 September deadline for compensation for 
marked sheep. 
The restricted region is whittled down (see Figure 2 on page 14). 
British government announces that the restrictions may continue 
through a second lambing and marketing season. 
Previously unrecognized radiation hotspot is discovered in 
Yorkshire. Opposition Labour spokesman David Clark alleges 
contamination of food chain by lambs prior to 20 June 1986 ban. 
Government papers redeal extent of cover-up of 1957 Windscale 
fire. House of Commons announces inquiry into government 
response to Chernobyl emergency. 
House of Commons Select Committee Reports’ main criticism is 
of government communications. 
Scottish Universities’ Reactor Research Centre’s aerial grid 
survey by helicopter for radiocesium shows some areas of 
Scotland with up to 40 times the official MAFF figures. Levels 
around Sellafield register at about 300,OOO becquerels per 
square meter, roughly 10 times the highest recorded level of 
Chernobyl deposits. 

mense, unfenced fells. 
Although the initial scientific wisdom 

was clearly incorrect, MAFF, expecting 
all restrictions to be lifted, still advised 
farmers to hold their sheep a little longer 
rather than sell them short as contami- 
nated. Despite contradictory evidence, 
the scientists still believed f d y  that ra- 

dioactive contamination in hill sheep 
would soon decline, and their advice to 
farmers was founded on this belief. The 
policy of short-lived restrictions was 
based on the assumption that, after the 
initially Contaminated grass was con- 
sumed, radiocesium would be immobil- 

(continued on page 33) 
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Sheepfarming after Chernobyl 
(continued from page 15) 

ized in soil, not incorporated into the 
new growth of grass." However, this 
model for cesium distribution originated 
in research on lowland, clay mineral 
soils. The upland soils were mainly 
acidic, with high organic content in 
which cesium remained chemically mo- 
bile and available for root uptake into 
vegetation. Because scientists failed to 
take into account the special geological 
and vegetal conditions in Cumbria, their 
flawed advice continued to oppose the 
farmers' personal experience of contin- 
uing high levels of radiocesium. 

Moreover, in advising the farmers to 
hang on to their lambs a little longer, the 
experts appeared not to understand the 
consequences for the lambs' physical 
condition, which is critical to their mar- 
ket price. Pinpointing the optimum mo- 
ment for marketing lambs forms the 
centerpiece of sheep farming expertise. 
The critical elements of the decision are 

flexibility and adaptability to the unex- 
pected. Following variable winter con- 
ditions, several hundred lambs born 
over a period of six weeks from mid- 
April until the end of May will fatten to 
market readiness at different times from 
August to October. Usually, therefore, 
the farmer selects a few ready lambs the 
day before market and takes them for 
sale. Timing of the sales is critical be- 
cause lambs rapidly go out of condition 
and lose market value if allowed to be- 
come overfat or underfed. This decision 
process requires highly flexible judg- 
ments: whether to take any lambs at all; 
if lambs are taken, how many and which 
ones; and to which of several nearby 
markets to take them. Complex craft 
judgments of trends in prices, rates of 
finishing of other lambs, pasture condi- 
tions, disease buildup, condition of 
breeding ewes for mating for next year's 
lamb crop, need for money, and many 
other dynamic factors partly or fully be- 
yond the control of the farmer enter into 
these decisions. It is an informal but 
highly refined process of expert judg- 
ment. The nature of this process runs 

completely counter to the rigidity of the 
bureaucratic method for dealing with 
the crisis: Sell the lambs later. 

In response to the overgrazing prob- 
lem, on 13 August 1986 the government 
permitted farmers to sell and move con- 
taminated sheep from restricted areas if 
they were marked with blue paint.20 All 
sheep in the restricted regions had to be 
tested for contamination. Sheep testing 
below the action level (1 $00 becquerels 
per kilogram) could be sold without re- 
striction; sheep testing above the action 
level could be painted and sold at a loss. 
Slaughtering the marked sheep for mar- 
ket was forbidden until the original area 
was derestricted. Although it was possi- 
ble to lower contamination levels be- 
neath the limit by grazing sheep in the 
valleys instead of on the highly contami- 
nated fells, the sparse valley grass was 
needed for winter hay and silage crops; 
once grazed on, the grass grows back 
quite slowly. 

When the technical experts realized 
that heavy contamination mainly af- 
fected the high fells, they advised the 
farmers to keep the sheep in the valleys, 
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In thk grazing experiment, sheep were 
confined to pens on ground sprayed with 
bentonite, in an unsuccessful effort to 
immobilize radiocesium. (Photo: 
ITE-Nick Beresford) 

a wildly unrealistic suggestion, as the hill 
farmers pithily pointed out.” Experts 
followed with statements like: When the 
sheep were given imported feed “such as 
straw,” then they would soon register 
clean. A typical reaction was: 

(The experts] don’t understand our way of 
life. They think you stand at the fell bottom 
and wave a handkerchief and all the sheep 
come running. . . . I’ve never heard of a 
sheep that would even look at straw rn fod- 
der. When you hear things like that it makes 
your hair stand on end. You just wonder, 
what the hell are these blokes talking 
about? 22 

Furthermore, gathering sheep before- 
hand from the fell requires an arduous 
day’s work on foot simply to get them 
back to the farm. A full gather on some 
of the larger farms takes 10 separate 
days. If low clouds on the morning of a 
gather affect visibility, as is common, 
the gather must be postponed until visi- 
bility improves. All this is coordinated 
with neighbors in a mutual aid system. 
In these circumstances, flexible decision- 
making is essential, and a deep natural 
skepticism is induced toward decision- 
making systems based on a belief in con- 
trol and certainty. 

Inevitably, the Chernobyl restrictions 
destroyed much of this flexibility and 
undermined the farmers’ autonomy and 
sense of identity in managing familiar 
uncertainties by the complex dynamics 
of forecasting and adaptation. The re- 
strictions require farmers to notify the 
local MAFF office in Carlisle at least 
five days in advance of their intention to 
sell a certain number of sheep and to 
identify the market. The farmer must 
give notice in order to schedule the mon- 
itoring session and must wait with the 
sheep on the appointed day. Gathering, 
sorting, and managing sheep for the 
many tests required by h4AFF and oth- 
ers took more time and interruption than 
officials recognized. The lambs some- 
times needed to be gathered and returned 

34 

to the fells two or three times before they 
passed a monitoring session, a source of 
further frustration. 

Although the farmers accepted the 
need for restrictions, they could not ac- 
cept the experts’ apparent ignorance of 
the effects of their approach on the nor- 
mally flexible and informal system of 
hill farm management. This experience 
of expert knowledge being out of touch 
with practical reality and thus of no va- 
lidity was often repeated with diverse 
concrete illustrations in interviews. Many 
local practices and judgments important 
to hill farming were unknown to the ex- 
perts, who assumed that  scientific 
knowledge could be applied without ad- 
justing to local circumstances. 

Compensation Conflicts 

Three particular points of conflict over 
compensation illustrate the cultural di- 
vide separating farmers and officials. 
First, when farmers began to assess their 
losses and make claims during the win- 
ter of 1986-87, MAFF told them to pro- 
duce full documentation and quantifi- 
cation. They were told they should have 
kept a detailed diary of such costs ever 
since the crisis first erupted. Many farm- 
ers angrily replied that during those early 
weeks the very same ministry experts 
had been reassuring them that the re- 
strictions would not last long enough to 
affect anybody. 

Second, the initial compensation of- 
fered was to make up the market loss suf- 
fered on blue-marked, radiation-blighted 
sheep. However, in September 1986 the 
government announced that this would 
be discontinued. Sales after 28 Septem- 
ber would be assumed not to have been 
forced by grazing shortage and there- 
fore losses on these sales would not be 
eligible. Quite apart from the fact that 
many farmers did not hear of this dead- 
line until it was too late, the officially 
claimed notice period did not consider 
the time needed to gather, sort, and get 
sheep to market and the farmers’ lack of 
total control over scheduling this. Fur- 
thermore, the effect on prices of the 
rush to sell created by the deadline was 
not officially acknowledged. Also un- 
recognized was the effect of the whole 
crisis on the price of unmarked sheep, 
and so no compensation was offered. 
Moreover, this lowered price for un- 
marked sheep was the yardstick for 
compensation. The government was 
now contradicting its previous advice to 
hang on to sheep in the confident scien- 
tific expectation of imminent derestric- 
tion. To bewildered farmers, this switch 
was easy to read as a deliberate trap, and 
many did. 

When market losses were estimated 
for compensation, payments for marked 
sheep were calculated as an average for 
that market. This averaging incensed 
farmers, who felt that their own sheep 
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should be judged for the price they would 
have gained as healthy sheep in a normal 
market. This judgment epitomizes the 
kind of individual, expert decisions that 
are central to the farmers’ daily practice. 
To farmers, this type of judgment was 
reliable as a decision rule. To adminis- 
trators, however, the criteria had to be 
standardized and “objective.” This 
amounted to saying government did not 
trust the farmers. 

Third, many of the farmers’ costs were 
intrinsically very difficult to document 
and quantify: Extra time was spent 
waiting for monitors to  come to  the 
farms and laboriously gathering and 
handling sheep to comply with the re- 
strictions. Extra handling and unsettle- 
ment also worsened the animals’ condi- 
tion and thus affected their value; these 
effects were very obvious to farmers but 
invisible to inexperienced bureaucrats. 
Eventually, the farmers were awarded a 
payment for each head of sheep handled 
but not before the experts had solidly es- 
tablished themselves as unrealistic and 
arrogant. 

Thus came the typical farmers’ lament 
that the experts “can’t understand. 
They think a farm is a farm and a ewe is 
a ewe. They think we stamp them off a 
production line or  s ~ m e t h i n g , ” ~ ~  was 
often elaborated with detailed explana- 
tions of variations in conditions and of 
resultant optimal husbandry practices 
even between neighboring farms-var- 
iations and decision factors that were 
obvious to the specialist farmer but in- 
visible to the outside expert. 

The very nature of the documentation 
task contradicts the farmers’ experience. 
Restricted hill farmers fill out adminis- 
trative forms for each sheep movement 
and sale and provide auctioneers with 
copies. As the restrictions developed 
and the rules altered, the forms and pro- 
cedures also changed, and government 
ageiicies showered farmers with instruc- 
tions and advice. The barrage of written 
advice was intended to help, but it was 
alien to people accustomed to dealing 
with everything personally and infor- 
mally. Farmers depended heavily on 
practical help from their local farmers’ 
union official, local MAFF officials, 
and local auctioneers, all of whom they 
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knew and trusted individually. Indeed, 
filling out forms was often totally en- 
trusted to these officials, the explana- 
tory documents being consigned to the 
kitchen fire. In effect and completely 
without prior design, these informally 
defined local mediators rescued the offi- 
cial information process from disaster. 

The Sellafield Factor 

The Sellafield nuclear reprocessing 
plant in Cumbria complicates public per- 
ceptions of hazards and expert credibil- 
ity. The plant was established as a mili- 
tary plutonium factory called Windscale 
(the name was later changed to  Sella- 
field) in 1951, only a few miles from the 
hill farms now beset by radioactive con- 
t a m i n a t i ~ n . ~ ~  Its own radioactive emis- 
sions have been a source of controversy 
since the mid-1970s and have provoked 
repeated allegations of damage to local 
public health and the environment. (For 
more information about British policies 
of environmental regulation, see Timo- 
thy O’Riordan’s article, “The Politics 
of Environmental Regulation in Great 
Britain,” in the October 1988 issue of 
Environment.) In particular, in 1983, a 
consistently raised incidence of child- 
hood cancers over the past 25 years was 
identified within a 15-mile radius of Sel- 
lafield, although no causal link to the 
plant could be established. Thus, well 
before 1986, considerable anxiety about 
the plant’s discharges and management 
already existed. In addition, in 1957, the 
site suffered the world’s worst nuclear 
reactor accident prior to  Chernobyl, 
when a military reactor caught fire and 
burned for three days, emitting an esti- 
mated 70,000 curies of radioactivity (a 
curie is the radioactive decay rate of one 
gram of radium). Milk from 200 square 
miles of farmland had to be thrown away 
for several weeks afterwards because of 
iodine 131 fallout, but full monitoring 
data in the environment were never re- 
leased and may never have been col- 
lected. 

Because of the remarkable coincidence 
of large Chernobyl depositions around 
such a huge nuclear site, the suspicion 
arose that contamination on the fells 
had always been high from Sellafield’s 
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routine discharges or the 1957 fire but 
had simply not been monitored or ad- 
mitted before the Chernobyl emergency. 
Such concerns were widely expressed by 
residents after Chernobyl but denied by 
the  expert^,^' who stated unequivocally 
that the isotope ratios of cesium 137 and 
134 in Sellafield discharges could be dis- 
tinguished from the fresher Chernobyl 
discharge. Because the half-life of ce- 
sium 137 is about 30 times that of ce- 
sium 134, the ratio of cesium 137 to 134 
increases with time. The Chernobyl fall- 
out ratio was about 2 or 3 to 1 ,  whereas 
the ratio of the remaining isotopes from 
the Sellafield fire was about 12 to 1. 

To the farmers, this distinction was 
highly theoretical. Interviews with the 
farmers revealed a widespread belief 
that contamination from Sellafield had 
existed unrecognized since well before 
1986. Farmers believed for several rea- 
sons that Sellafield radiation contrib- 
uted to their high levels of contamina- 
tion. First, the isotope ratio distinction 
could not be demonstrated to  them. 
They were simply asked to believe the 
same experts who had shown themselves 
to be equally confident but wrong about 
the rate of decline of the contamination. 

Adult sheep and lambs were monitored 
for cesium contamination. At  one point, 
farmers feared that slaughter of all 
contaminated sheep, as well as lambs, 
would be ordered. (Photo: ITE-Brenda 
Howard) 

The false certainty of the scientists was 
frequently cited as a sign of their lack of 
credibility. Second, the farmers were 
well aware of the fantastic variability of 
contamination over very smaU distances 
on their own farms; yet, they saw these 
variations processed in public scientific 
statements into average figures with no 
variability or uncertainty. If these meas- 
urements could be so misrepresented, 
perhaps the isotope ratios could also be 
more variable than what the experts 
would publicly acknowledge. 

When on 30 September 1986 the ini- 
tial ban over nearly the whole county 
was reduced to a much smaller crescent 
around the Sellafield plant (see Figure 2 
on page 14), farmers felt confirmed in 
their judgment that background radia- 
tion from Sellafield was raising their lev- 
els of contamination. One farmer close 
to Sellafield, relating the distribution of 
postChernoby1 monitoring data on his 
own farm to his own experience, noted 
that the highest readings of contamina- 
tion regularly came from just that place 
where vapor clouds from the plant usu- 
ally hit the fell side.x Another farmer re- 
membered walking on deposited ash on 
the same mountains in the wake of the 

1957 fire, whereas the scientists said there 
was no contamination of the fells from 
that fire. 

The farmers’ skepticism about Sella- 
field’s claimed innocence was consoli- 
dated when requests for radioactive moni- 
toring data from the fell tops and from 
hill sheep before Chernobyl were di- 
verted to avoid the embarrassing official 
admission that little or no such data had 
actually been gathered before Cherno- 
byL2’ The farmers thus drew their own 
conclusions about expert credibility 
from the official maneuvering to cover 
up this important gap. Government 
technical officials thus appeared doubly 
incompetent, since the scientific ignor- 
ance about radioactive cesium in the lo- 
cal environment could have been dis- 
pelled by proper research in the area af- 
ter the 1957 fire. Whether such research 
had been overlooked or was being cov- 
ered up, neither explanation benefited 
the experts’ credibility. Moreover, a sur- 
vey reported in March 1988 that half the 
contamination on the fells was from 
Chernobyl and half was from Sellafield 
and nuclear weapons’ testing fallout, 
combined.28 

The Cumbrians’ reactions to Sella- 
field and Chernobyl strikingly substan- 
tiate the point that lay people define and 
judge a risk according to their experi- 
ence of those institutions supposedly 
“in control” of hazardous processes, 
not just according to the physical pa- 
rameters of the processes alone.29 Fur- 
thermore, this institutional basis of judg- 
ment has  a daunt ingly long reach 
through time and across social issues. 
Entirely separate issues to experts-the 
1957 Windscale fire; the control and jus- 
tification of Sellafield’s routine dis- 
charges; and the Chernobyl accident- 
become the same issue to members of 
the public, who experienced the same 
social structures and relationships of de- 
pendency, perceived scientific arro- 
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gance and unrealism, secrecy, and offi- 
cial unwillingness to admit uncertainty 
or error. 

Communication and Decisions 
Fieldwork has revealed a cultural 

chasm underlying the failure of expert 
communication about radioactivity and 
sheep restrictions. Eventually, farmers 
adapted to the restrictions, and experts 
overcame some of their ignorance of hill 
farming and its local environment. This 
pragmatic adaptation provides no basis 
for transferring the benefits of experi- 
ence to other situations, however. More- 
over, a deep mistrust of scientists and 
central government officials persists 
among the hill farmers. In some re- 
spects, this distrust has been exacer- 
bated as farmers’ experience increases. 
For example, the complications and un- 
tidiness of the scientific method used in 
post-Chernobyl field research on their 
own farms constrasts greatly with the 
professed certainty of official scientific 
knowledge, which recognizes no doubts.” 

Communication is not just an append- 
age to  decisionmaking that provides 
post-hoc explanation and justification. 
The docations of authority and power 
inherent in routine decisionmaking 
communicate built-in assumptions 
about what kinds of experience and so- 
cial groups are worth prior status and 
which are marginal. If a communication 
program ignores this social and histori- 
cal context, it is likely to be self-contra- 
dictory, unrelated to rooted experiences 
and concerns, and thus ineffective. Ef- 
fective communication between techni- 
cal experts and lay people thus requires 
them to restructure their regular social 
relationships. 

In the sheep farmers’ case, for exam- 
ple, critical to the scientific experts’ lack 
of credibility was their inability to recog- 
nize that the farmers held extensive in- 
formal knowledge about sheep habits, 
the local physical environment, and 
farming practices and decisionmaking, 
all of which needed to be integrated with 
more abstract and formal scientific 
knowledge to create an effective response 
framework to  the Chernobyl fallout. 
Nor did the experts recognize the cul- 
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tural and practical incompatibility of 
hill farming with a bureaucratic model 
in which everything is assumed to  be 
subject to standard rules, control, deter- 
ministic planning, and formal evidence. 

In addition, a deeply embedded scien- 
tific assumption-amounting to a gen- 
eral stereotype-about lay people is that 
they cannot handle uncertainty and risk 
and thus need to have technical informa- 
tion “~implified.”~’ In the United King- 
dom this stereotype is amplified by the 
strongly paternalistic political culture in 
which the government’s role is to reas- 
sure people. In Cumbria, the scientists’ 
tendency to understate uncertainty (sup- 
posedly for public benefit) backfired and 
damaged the credibility of scientific in- 
formation because the idiom of cer- 
tainty and standardization did not ac- 
cord with the normal experience of the 
lay public. 

Although hill farmers may be more 
accustomed to uncertainty and risk than 
are other communities, evidence sug- 
gests that scientists misconstrue the lay 
population’s fear of hazards. For exam- 
ple, technical experts in the European 
chemical industry were homfied at the 
requirement in the 1982 Seveso Direc- 
tive to inform the surrounding public, 
many of whom were long-time resi- 
dents, that they live near a major hazard 

chemical plant.32 However, contrary to 
the industry’s fearful expectation of pub- 
lic disquiet on being informed of such 
hazards, the universal experience was 
that people had already understood that 
a hazard existed and therefore did not 
react. The experts’ assumption that, in 
blissful ignorance of the risks, lay peo- 
ple expected a risk-free environment 
was shown to be a fiction. 

Although the degree of uncertainty 
and variability expressed in scientific in- 
formation communicated to the public 
should not be limited automatically on 
some untested assumption as to the pub- 
lic’s needs and capabilities, automatic 
adoption of an alternative model of a 
public thirsting for uncertainty and vari- 
ability could be equally false and inef- 
fectual. The social relations of routine 
decisionmaking and communication 
should allow negotiation between ex- 
perts and the public to determine the ap- 
propriate levels of uncertainty and dis- 
aggregation in each particular case. This 
negotiation would result in an intercul- 
tural understanding about the expecta- 
tions for knowledge or information: for 
example, how conclusive or how univer- 
sal it is.33 In Cumbria, some hill farmers 
eventually managed to  communicate 
with scientists who visited their farms re- 
peatedly to do research and often stayed 
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for several days as guests and engaged in 
more informal conversation about the 
scientific research process. This serendi- 
pitous and limited interaction improved 
the credibility of these scientists and of 
their  associated insti tutions,  even 
though such encounters revealed scien- 
tific uncertainty. The Institute for Ter- 
restrial Ecology was most fortunate in 
this respect because, as a locally based 
institution, it had the closest such practi- 
cal contact. Through the farmers’ infor- 
mal grapevine, it subsequently gained a 
reputation as being plainspeaking, open 
about uncertainty, independent, and 
trustworthy. 

The scientific expertise administered 
by MAFF was more centralized, hierar- 
chically structured, and geographically 
and culturally remote. Although the 
farmers treated all scientists and experts 
with skepticism, they quickly learned to 
distinguish and evaluate the different in- 
stitutional affiliations; special contempt 
was reserved for MAFF. 

The situation was rescued only by the 
mediation of local MAFF officials who 
were personally known and trusted by 
the farmers. However, these officials 
were not scientists, so the negotiation of 
an effective communications frame- 
work-with expression of accurate sci- 
entific knowledge in socially appropri- 
ate terms, and assimilation of local 
knowledge with the existing scientific 
knowledge-was crippled. The domi- 
nant MAFF view assumed a “deficit” 
(i.e., inadequate) model of communica- 
tion and public understanding of sci- 
ence, in which a universally valid body 
of scientific knowledge is diluted, dis- 
torted, and often undermined by the lay 
public and media. MAFF officials did 
not appreciate that science may also be 
parochial (the assumption about cesium 
immobilization by clay soils, for exam- 
ple) and that it may need to be supple- 
mented by special knowledge, perhaps 
expressed in a nonscientific idiom. 

A less centralized organization of sci- 
entific expertise in the ministry would 
have aided the two-way information ex- 
change as well as the intercultural nego- 
tiation of what was expected (for exam- 
ple, the appropriate degree of uncer- 
tainty) from science. The necessity of re- 
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organizing the routine social structure 
of decisionmaking is ignored in current 
conceptions of risk communication.” Of 
course, it may be argued in any particu- 
lar case that reorganization of routine 
decisionmaking-that is, of power and 
social control-is an unacceptable price 
to pay for better communication of 
technical hazard information. How- 
ever, if the aim is genuinely to develop 
effective and authentic communication 
rather than to achieve short-term goals 
of public quiescence, it is probably the 
going price. Furthermore, the achieve- 
ment of such short-term goals is increas- 
ingly attended by long-term disorienta- 
tion and instability in public reactions to 
e~pertise.~’ It may therefore be a price 
worth paying. 
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