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Political Implications of Full Cost 
Recovery for Land Remote 
Sensing -Systems 
While the effect of increased data prices will reduce inefficient uses, it 
will also shift the distribution of applications away from resource 
conservation and environmental monitoring in favor of 
resource development. 

INTRODUC~ON with sufficient water quality information to prose- 
cute a polluter, or the United States being able to 

HERE IS an old Spanish saying, "Saber es poder," predict the failure of the Russian wheat crop from T i .  e . ,  knowledge is power. " Alternatively the analysis of a January satellite image. The process 
stated, information is a source of power-whether of generating information from remotely sensed data 

ABSTRACT: Government routinely fund expensive data collection programs (e.g., 
government maps and airphotos) and then sell the data products for the cost of 
reproduction and handling. The low price of these items and the wide distribution 
system make them readily available to all sectors of society. A similar policy was 
followed in setting the price and availability of weather satellite data. However, a 
completely di,fferent philosophy was used when land remote sensing systems such 
as Landsat were considered. 

During the past five years, governments have become more insistent on recov- 
ering the costs of national land remote sensing programs so as to reduce public 
subsidization of private sector benefits and to discourage ineficient applications. 
In this paper, it is argued that there is a benefit to society when private firms use 
remotely sensed data, as well as when the public sector uses these data. More 
importantly, the increased price of remotely sensed data has a dqferential effect 
on the user community. The resulting shgt in access to information will have an 
associated shqt in the balance of political power. This shqt in power tends to reduce 
applications research and development in all areas, tends to fauor resource devel- 
opment activities, and tends to disfavor resource conservation and environmental 
monitoring activities. As a result, a change in the price of government produced 
remote sensing products, such as Landsat data, should be viewed as a public policy 
decision and not simply as an economic one. Society, having developed the tech- 
nology and now having control over the facilities, has a stake in the dissemination 
and continued development of remote sensing products and technology. The same 
policy used in setting the price and availability of government maps and airphotos 
should be used in setting the price and availability of Landsat data. 

it be the buyer who knows more about a section of has political implications that will affect both the 
land than the seller, the environment department effectiveness of technology transfer and the welfare 

of society. 
* Presently with Dipix Systems Limited, 120 Colon- Until recently remote sensing technology and 

nade Road, Ottawa, Ontario K2E 7J5, Canada. products, in particular Landsat imagery, were 
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heavily subsidized. This was justified on the 
grounds that it was in the public interest that the 
technology be developed to the point that it could 
be profitably marketed. After considerable debate, 
the decision was made to recover most of the costs 
of the government-sponsored Landsat program. 
This has increased the cost of Landsat image prod- 
ucts from the EROS Data Center by about two and 
a half times (USGS, 1982). The change was justified 
on the grounds that the user should now be ex- 
pected to pay the full cost of the imagery because 
it is the user who benefits. If the benefits did not 
exceed the costs, then the application was ineffi- 
cient. Insistance on full cost recovery was intended 
to discourage inefficient applications and reduce 
public subsidization of private sector benefits. 

The previous statements assume that all the ben- 
efits accrue to the user and that there is no cost 
to not having the information. This contention will 
be examined. It will be argued that it is in the in- 
terest of society to continue to subsidize remote 
sensing technology development and products. In 
part this is because there is often a benefit to society 
when private firms use remotely sensed data as well 
as when the public sector uses the data. Perhaps 
more importantly, as the price of remotely sensed 
technology and products increase, the distribution 
of types of applications change. This shift in acces- 
sibility due to financial constraints has associated 
with it a shift in the balance of political power among 
different sectors of society as well as between rich 
and poor nations. A pricing policy that substantially 
reduces the ability of poor nations to acquire im- 
agery in effect subverts the 'Open Skies Policy' ac- 
cording to which these data should be available to 
all nations of the world. Society, having developed 
the technology and now having control over the fa- 
cilities, has a stake in the dissemination and con- 
tinued development of remote sensing products and 
technology. 

The cost recovery argument is also inconsistent 
with existing government policies. Governments 
routinely fund expensive data collection programs 
such as government maps and airphotos and then 
sell the data products for the cost of reproduction 
and handling. The low price of these items and the 
wide distribution system make them readily avail- 
able to all sectors of the society. A similar policy was 
followed in setting the price and availability of 
weather satellite data. However, a completely dif- 
ferent philosophy was used when land remote 
sensing systems such as Landsat were considered. 
The current price structure is already severely re- 
stricting the data market (Lillesand 1983). 

It will be argued that the low price and easy ac- 
cess to Landsat data should be considered as ben- 
eficial to society as the availability of government 
maps, airphotos, and weather satellite data. Land 
remote sensing satellite data, such as Landsat data, 

should be made available at a price that encourages 
wide useage and experimentation with the data. 

A discussion of the effects of price changes for 
remotely sensed technology and products should 
logically begin with the user, for it is the nature of 
the user community that will determine these ef- 
fects. The term "user" or "user community," as gen- 
erally employed in remote sensing, seems to refer 
to a large heterogeneous assemblage of individuals 
or small groups with diverse needs for natural re- 
source information. These "users" tend to be 
treated as apolitical individuals, primarily interested 
in the efficient allocation and wise use of natural 
resources. They are assumed to have clearly defined 
data needs to be met at minimum cost. However, 
users are often unable to clearly articulate infor- 
mation needs because these natural resource spe- 
cialists may be unfamiliar with remote sensing 
methods. User groups also differ in their range of 
financial resources and political views. 

To illustrate some of these political implications, 
five classes of remotely sensed data users will be 
described, and then the implications of price 
changes will be examined with reference to them. 
The term "remotely sensed data" will here be taken 
to mean all types of image data (photographic and 
non-photographic) and both visual and digital anal- 
ysis techniques. 

MINERAL EXTRACTION INDUSTRY USERS 

This user group consists of a large number of me- 
dium to large firms. It has the financial capability 
to invest in sophisticated remote sensing technology 
and expertise. In fact, the petroleum and mineral 
exploration industry is the largest private sector 
purchaser of Landsat Data (Henderson, 1984; OTA, 
1984). The objectives by which the technology's 
benefits are defined are the identification, evalua- 
tion, and development of economically valuable pe- 
troleum and mineral deposits. The costs of using 
remotely sensed data must be justified in relation 
to the economic benefits which accrue to the com- 
pany as a direct result of the use of the data. The 
cost of the remote sensing equipment and materials 
is low relative to the total budget available for the 
project. 

PLANNING CONSULTANT USERS 

Firms in this user group tend to be small relative 
to the petroleum and mineral-extraction industry 
user group. They include such fields as transporta- 
tion planning; site location and development plan- 
ning; urban development planning; and environ- 
mental monitoring, assessment, and inventory. The 
budget available for acquiring information is more 
restricted in this group than in the previous one, 
because the cost of the equipment and materials 
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represents a higher investment relative to the total 
budget of a project. It also represents a higher risk 
if it fails, not only because it represents a higher 
investment but also because this group of users gen- 
erates information (e.g., plans and specifications) as 
its final product. A failure of the remote sensing- 
based information system is not only a loss of the 
investment in the process, but can also have an ad- 
verse effect on the company's credibility and thus 
its future success. The criteria by which the tech- 
nology's benefits are defined are primarily those 
dealing with the identification and evaluation of sur- 
face and subsurface conditions (e.g., soils, vegeta- 
tion, and water quality). 

LARGE GOVERNMENT AGENCIES: THE U.S. GEOLOGICAL 

SURVEY (USGS) AS EXAMPLE 

Among the respo&ibilities of this agency is the 
mapping of the country's geology, and the identifi- 
cation of economically valuable minerals. The 
agency is large and relatively well funded, with a 
well-defined role, and the stability and influence 
that come with a long history. The criteria by which 
the benefits of remote sensing technology are de- 
fined are those pertaining to the accuracy and cost 
of identifying and mapping geologic resources and 
land use. Experimentation with a new system can 
be justified as work leading to the development of 
a better data acquisition procedure or investigation 
of the general capabilities of the new system. Ben- 
efits are considered to accrue to the public both in 
the potential for better resource information and in 
the development of a new information process. 
Though it may be politically dacu l t  to obtain the 
funds for acquisition of remotely sensed data and 
interpretation equipment, the funds can be made 
available, and the agency as a ~ub l i c  institution does 
not bear the risk financiaffailure. The benefits 
and the benefactors are less clearly defined for this 
group than for the previous two, and while the costs 
may be high the financial risk is low. 

SMALL GOVERNMENT DEPARTMENTS: THE WILDLIFE 

HABITAT INVENTORY UNIT OF ALBERTA FISH AND 

WILDLIFE AS EXAMPLE 

This group has the responsibility to conduct and 
guide the inventory of wildlife habitat in the Prov- 
ince of Alberta. The group was small (three individ- 
uals in 1982), newly formed (one year old), and had 
a relatively small budget (e.g., $100,000 for the 
1981-82 fiscal year (Stelfox, 1982)). While the ob- 
jectives of the group are well defined, the benefi- 
ciaries of the information are diverse and occur both 
within and outside government programs. It is dif- 
ficult if not impossible to estimate the benefits of 
the information in monetary terms. The costs of 
using remote sensing technology are well-defined 
and, relative to the total budget, are expensive. 
Thus, the consequences of failure would seriously 

compromise the group's success. Acquisition of 
equipment and expertise (e.g., additional em- 
ployees) is severely limited by budget and policy 
constraints. 

THE ACADEMIC COMMUNITY 

This user group has a dual responsibility, teaching 
and research. The two responsibilities are so closely 
related that they must be considered together. Re- 
search projects provide students with the opportu- 
nity to gain 'hands-on' experience in remote 
sensing, provide teaching materials for courses, and 
keep the universities at the 'cutting edge' of new 
developments in the field of remote sensing. The 
academic community depends on public and private 
sector funding to undertake research. 

The beneficiaries of research and teaching activ- 
ities are diverse. The universities provide per- 
sonnel, trained in the use of remote sensing tech- 
nology, to both the public and private sectors. The 
universities are also a major source of remote 
sensing information and support, playing an impor- 
tant role in the development of new technology and 
applications of the new types of data produced, and 
in the transfer of this technology to other users in 
the private and public sectors. The Office of Tech- 
nology Assessment (OTA) noted that, without con- 
tinued experimentation with applications of MSS and 
TM data, the market for data and data products will 
not develop and the potential benefits of sensor sys- 
tems such as these will not be realized (OTA, 1984). 

The cost of imagery relative to teaching and re- 
search budgets is high. Steeply rising prices of 
Landsat data and reductions in research funding 
have caused some universities to severely reduce 
their remote sensing teaching and research pro- 
grams (OTA, 1984). My own informal discussions 
with professors indicate that the current cost of one 
MSS computer compatible tape (CCT) from the EROS 
Data Center represents the course materials budget 
for one to two university courses. One professor re- 
ported to the OTA that a single CCT of TM data can 
represent a professor's total teaching budget for four 
years. 

These five user groups are not meant to comprise 
an exhaustive classification, but collectively they do 
include most of the users. As noted previously, a 
rise in the cost of remote sensing products has been 
justified in terms of cost recovery. In this case, the 
decision is a public policy decision, and as such 
should be examined not only in terms of efficient 
use of resources but also in relation to the social 
acceptability of the resulting allocation. ". . . effi- 
ciency, the main accomplishment of competitive 
markets, is only one contributor to social welfare. 
And even if the economy operates with perfect ef- 
ficiency, we are assured only that we reach an al- 
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location of goods and services such that no one can 
be made better off without sacrificing another's wel- 
fare. We are given no assurance as to which allo- 
cation, which point on the possibility frontier, we 
will actually reach." (p 292, Stokey and Zeckhauser, 
1978). 

One effect of increasing the price of remotely 
sensed data may be that economically inefficient 
uses will be reduced. However, some of these eco- 
nomically inefficient applications have important so- 
cial benefits. Another effect will be to change the 

exploration or timber-volume prediction, are also of 
benefit to society, but the benefits are more easily 
quantified and more clearly reflected in an eco- 
nomic market. In adopting the policy of full cost 
recovery for remotely sensed Earth-resources data, 
a decision is being made to allow the data to be 
allocated by a market system. Two implications of 
this decision will now be examined. First, can this 
market function as a free competitive market, and 
second, what are the social implications of allowing 
the allocation to be market-determined? 

relative distribution of types of applications. Refer- 
ring to the five user groups previously discussed, a 
rise in prices will tend to reduce economically in- 
efficient use within each group. However, it will not 
do so evenly. Large firms and public agencies, for 
which the data costs are a small proportion of the 
total project costs, will tend to be less affected than 
smaller firms and agencies, and universities for 
whom the data costs take a relatively large portion 
of the budget. Perhaps more importantly, the user 
groups that are less affected tend to be involved in 
the assessment and development of economically 
valuable resources. The end products tend to be 
economically valuable physical products (e.g., min- 
erals, lumber) or direct information about such re- 
sources (e.g., a geology map). In contrast, the user 
groups most affected, such as the second, fourth, 
and fifth groups, tend to be engaged in planning, 
inventory, and monitoring activities or teaching and 
research. 

Often, the quality of the analysis results is limited 
by the cost of the information. In the case of the 
user in the fourth group noted above, there is no 
precise way to define an accuracy requirement for 
the habitat data. If, for example, Landsat data could 
aid in the habitat assessment, the decision of 
whether to use Landsat data plus aerial photography 
or the aerial photography alone may be a function 
of cost alone, even if the Landsat data do improve 
accuracy. Similarly in the second user group, a sig- 
nificant increase in the cost of Landsat data would 
preclude aesthetic applications (such as making a 
roadway "better fit" into the regional landscape) be- 
fore it would preclude an engineering application 
(such as finding the least expensive route for that 
roadway). 

The non-commercial or 'soft values' (i.e., those 
related to improving environmental quality and the 
quality of life (see Tribe et al., 1976)) tend to be the 
first ones compromised when remotely sensed 
Earth-resources data-costs are increased. It is these 
soft values that have the greatest positive external- 
ities (spin-off benefits). Society, as well as the indi- 
vidual user, benefits from better planning. These 
soft values, precisely because they are not easily 
quantified, are most easily undervalued or deleted 
from cost-benefit considerations (Kelman, 1981; 
Tribe et al . ,  1976). The more commercial or 
"harder" values, such as reduced costs of mineral 

ALLOCATION OF REMOTELY SENSED DATA BY A MARKET 

SYSTEM-SOME IMPLICATIONS 

Remotely sensed data have never been ex- 
changed in a free competitive market, largely due 
to the peculiar economic characteristics of infor- 
mation. The value of information is heavily influ- 
enced by who else has the information. Knowing 
there is oil under a unit of land will be far more 
valuable if no one else knows about it. The high 
costs of acquisition have usually required the gov- 
ernment to be the major producer of remotely 
sensed data (e.g., aerial photography as well as 
Landsat data) for reasons of economic efficiency (one 
producer instead of many) and the public good (its 
availability is in the public interest). However, this 
also means that the government, as the largest pro- 
ducer of image data, heavily influences the market 
price. (The price that the private sector can charge 
will be influenced by the cost and quality of com- 
parable government products.) Finally, there is a 
multitude of positive and negative externalities (as 
noted previously) associated with the availability of 
remotely sensed data. The above mentioned con- 
ditions are those of market failure; namely, few sup- 
pliers, where an individual supplier has a substantial 
influence on the price of the product, and where 
the price does not reasonably reflect the actual costs 
and benefits of the product (Stokey and Zeckhauser, 
1978; Schultze, 1977). Hence, the exchange of re- 
motely sensed data cannot be considered as being 
in conformity with a free competitive market 
system. 

Given that remotely sensed data cannot be 
treated as a commodity in a free market system, the 
decision to raise the price of Landsat data products 
should be viewed as a public policy decision with 
specific social implications. What, then, are some of 
the implications of increasing Earth resources data 
~rices? 

One result will be some reduction in all applica- 
tions of these data due to substitution of other data 
sources, or a decision to do without the data. How- 
ever, the result that the writer considers the most 
important is that there will be a shift in the distri- 
bution of applications away from those that enhance 
"soft" values in favor of those that enhance "hard 
values. A shift in the balance of information will also 
result in a shift in the balance of political power both 
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within a country and between countries. As the 
price of remotely sensed data increases, the less 
wealthy nations will find it increasingly difficult to 
continue to acquire and analyze imagery. At some 
point the price will become high enough to sub- 
stantially reduce the ability of these nations to ac- 
quire image data, in effect subverting the Open 
Skies Policy of providing non-discriminatory access 
to remotely sensed data. 

In the natural resources field, increases in image 
data costs would tend to make the data more acces- 
sible to firms engaged in resource development than 
to those engaged in resource conservation, manage- 
ment, and environmental monitoring. For example, 
as prices increase, the data become relatively less 
accessible to financially squeezed government agen- 
cies responsible for environmental monitoring 
(public sector). Should the public sector, having 
paid the high cost to develop this system, find its 
own use of the system constrained by the price of 
data? The political implication is that relatively 
greater accessibility of the data to the resource de- 
velopment group also gives that group a political 
power advantage. 

The price of publicly-available remotely sensed 
data should be viewed as a public policy decision. 
Associated with the utilization of the data are both 
positive and negative externalities. The positive ex- 
ternalities tend to be related to non-commercial 
values, while the negative externalities are related 
to shifts in the balance of information, with concom- 
itant shifts in political power and a reduction in the 
level of research and development effort. While the 
effect of increased data prices will reduce inefficient 
uses, it will also shift the distribution of applications 
away from resource conservation and environmental 
monitoring in favor of resource development. Price 
increases will also in effect reduce the availability of 
data to less developed nations. 

This research was supported by the Department 
of Forestry, University of California, Berkeley and 
the Faculty of Environmental Design, University of 

Calgary, Calgary, Canada. Discussions with Dr. 
Josef Cihlar and Mr. Ian Press of the Canada Centre 
for Remote Sensing in Ottawa and Dr. Tom Lille- 
sand, University of Wisconsin, Madison are grate- 
fully acknowledged. 

Henderson, F. 1984. Statement of Dr. Frederick B. Hen- 
derson 111, President of the Geosat Committee, Inc. 
at the hearings held on 28 March 1984 by the Science, 
Technology and Space Subcommittee of the Senate 
Committee on Commerce, Science, and Transporta- 
tion on the Commercialization of the Government's 
Land Remote Sensing Satellite (Landsat) System. 
Geosat Committee Inc., San Francisco, California. 

Kelman, S., 1981. Cost benefit analysis-an ethical cri- 
tique. Regulation-AEI Journal on Government and 
Society. 33-40. 

Lillesand, T., 1984. Testimony of Dr. Thomas M. Lille- 
sand on behalf of the American Society of Photogram- 
metry at the hearings held on 22 March 1984 by the 
Science, Technology, and Space Subcommittee of the 
Senate Committee on Commerce, Science, and 
Transportation on the Commercialization of the Gov- 
ernment's Land Remote Sensing Satellite (Landsat) 
System, American Society of Photogrammetry, Falls 
Church, Virginia. 

OTA, 1984. Remote Sensing and the Private Sector: Issues 
for Discussion-A Technical Memorandum. M c e  of 
Technology Assessment. U. S. Congress, Washington, 
D.C. 

Schultze, C. L., 1977. The Public Use of Private Interest. 
The Brookings Institute, Washington, D.C. 

Stelfox, H. A., 1982. Personal Communication, April 
1982. Supervisor, Wildlife Habitat Inventory, Fish 
and Wildlife Division, Alberta Energy and Natural 
Resources, Edmonton, Alberta. 

Stokey, Edith, and Richard Zeckhauser, 1978. A Primer 
for Policy Analysis. W. W. Norton Company, New 
~ o r k ,  N.Y. 

Tribe, L. H., C. S. Schelling, and J. Voss (editors), 1976. 
When Values Conflict - Essays on Environmental 
Analysis, Discourse, and Decision. Ballinger Pub- 
lishing Co., Cambridge, Mass., 179p. 

U.S. Geological Survey, 1982. Landsat Data Users Notes, 
Issue No. 22, March 1982. Eros Data Center, Sioux 
Falls, South Dakota. 

(Received 27 May 1983; accepted 15 April 1984; revised 
15 July 1984) 


