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Good afternoon, and thank you for thi& opportunity to
participate in your program. I reg'ret that I have not been able to
partioipate more tully in what I hope have been productive sessions
thus tar.

The topic of this conferencQ, "Earth Observations &: Global
cnanqe Decision Making': A National Partnership," vas \lell chosen,
for it captures the essence of toaay's debate over qlobal change.
That debate centers on the process by whieh scientific information
about the rate of environmental change on our planet vill translate
into policy decisions.

I explored this issue to some extent in a spee~h I delivered
Monday durinq the annual meeting of the Ceoloqical Society ot
America, held in San Diego. In that forum, I explained my general
view: that the debate over global Change has little to do with
whether. global 1:emperatures will increase two, three, or zero
degrees over the next fifty ye~rs. Rather, the real debate is
~hether or not w:e--as a socicty--vill continue in the same pattern
of population grovth, resource consumption, and enviromnental
degradation that has characterized human cultur~ from its very
beginnings.

It seems patently obvious to me, and I would assume to most of
the people in this audience, that the scient.ific basis already
exists--in the absence of any further d.ata qatherinq-.for the
implementa~ion of far-reaching Changes in the pattern of rela1:ions
between society and the global environment. Additional data, in
the form of earth observations from space and ground-based
~onitorin9 devices, will refine our knowladqe about 9lobal
environmental Change, but: won't fundamentally alter ••hat we already
know: humanactivity has caused dramatic and perhaps irreversible
changes in the chemistry of t:.he atmo'sphere, the
conQition of whole ecosyste~s, and the qeneral long-term
haoitability of our planQt.

In this cQntext, I believe tha~ the true value of the Earth
Observation System (£OS), and of the U.S ..Global Ch~n9'eR.esearch
Program in general, lie in their potential to assess the r@sults of
ongoing policy "experiments" aimed at ameliorating some of these
envirOTlIuental disruptions, policy "experiments" such as major
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changes in U.s. energy policy or in the further use of specific
chemical substances. In this sense, EOS can be viewed as being
analogous to t.he instr~me:JtatiQn used for conducting an annual
physical of a patient who is trying to quit smoking, quit drinking,
and get some exereise. Planet earth II an ailing patient which is
in desperate need of a preventative health regiJne.

My fear is that the Earth Observation System, and the general
issue of scientific uncertainty concerning global change, will
serve as pr~texts for ayoiding decisions on global environmental
issues. It is in that vein that I hope this conferenc~ keeps its
focus on the decision-making aspect ot its charter.

As for my contribution, I will not ~e fccuasinq on any of the
broad enerqy, economie, or life-style decisions that need to be
addressed in order to confront the problem of global change.
I'll leave those subjects for the rest of you to cort out. I trust
that by tomorrow afternoon at the end of this conference you will
have r~solved all such matters. Rather than delving any further
into the global change debate, I vill instead use my time to
address a sinC]le earth observation satellite proqram which has
suffered badly in the absence of sound national decision-making.
Specifically, I am referring here ~o the Landsat program.

Depending on one's perspective, Landsat can be viewed as the
mother of EOS·, a sibling ot the EOS family, or simply its bastard
child. In terms of national poliey, Landsat clearly has. been
treated as the later of the three.

Altho~9h the United StatQS pioneQred the technology for land
remote-5ensing from space, its leadership in this teChnology has
eroded sUDstantially in recent years.

For ~ore than a decade, in fact, Landsat has been surrounded
by Q cloud of uncertainty that has harmed market growth and
stigmatized the program. Part of these uncertainties resul tea from
the past administration's pre~ature effort to commercialize the
program, vhich simply vasn't ready to De transferred to the private
sector "as soon as possible,h as was the qoal in the early 1980's.
Additional uncertainties ste~ed from the failure to i~plement the
"Land Remote-Sensing Commereialization Act," which envisioned a
gradual commercialization effort inVOlving federal support tor at
least two spacecraft after Landsat 5. What we experienced instead
was an annual struggle to get a~ Landsat funding out. of the
previous administration's in order to complete but a single
satellite.

Combined, these tvo factors--premature commercialization and
poor implementation of the Landsat Act--have been nearly disastrous
for the program.

In fact, the .9~ reason why the nation has retained a
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position in civil land remote-sensing at allover the past four
years is because Landsats 4 and 5 have outlived their expected
~esiqn lives bi' such a considerable margin. Landsat 4 (launched. in
~une 1982) was built vith a desiqn life of only three years. The
multi-spectral scanner aboard Landsat 5 (launched in early 1984)
also had only a three-year design life, while its Thematic Mapper
(TM) sensor had a design life of only one year. The nation is thus
extremely fortunat~ that these tvo spacecraft remain operational
today, nine and seven years, respectively, aftQr they were
la.unched.

It is important to note here that had Lanasats 4 and 5 ceased
operations in accordance with their desi~ lives, the u.s. would
have experienced a five-year data gap before the launch of Landsat
6. This would have meant that ill remote·sensinq users (domestic,
commercial, foreign, and military) between 1987 and 1992--anci
specifically, the U.s. military during operation Desert Shield.--
~ould have relied upon the French SPOT sy~tem as their sale source
of current mUlti-spectral remot~-sensinq imagery. Such a lengthy
data gap as this almost surely would have resulted in the complete
forfeiture of the U.S. position in remote-sensing to other nations.

As a Memb~r of Con9r~ss who has followed this program since
its inception, I have seen it in a state of crisis for an awfully
long ti=e. That crisis reached a peak, of course, in early 1989,
when a minor shortfall in funding for the continued operation of
Landsats 4 and 5 almost resulted in the premature termination of
those spaeeeraft, ~espite their continuinq technical suceess.

As so often is the case, crisis gives rise to opportunities.
So it was with Landsat. The newly-formed National Space Council,
led by the Vice President, tooK on Landsat as its first major issue
and made a name for itself ~y helpinq secure the necessary funding
for continued operations of Landsats 4 and S. The Spaee Council
also recorronended that the President approve a policy stateIllent
coltlIt\ittinq the United states to t.he continuity of Land$at-type
data, vhich he did, as announcea by the White House on June 1,
1989.

However, well Over ~vo years have passed since that
announcement, and no decisions have been made on implQmentation of
a Landsat-type capability beyond Landsat 6. The opportunity to put
this program back on a steady track has noe been seized.

Throuqhout the past two years, I have received assurances from
the Administration that the decision-~akinq process for Landsat 7
is on a "fast track.. If In response to letters of concern about the
progralU, I vas told in 1989 that Landsat:. 7 fundinq vould be
provided in time to bQ included in the Fiscal Year 1991 bUdget. !t
didn't happen. r was then told in 1990 that a decision vould be
made in time tor the Fiscal Year 1992 budget. ~t wasn't.
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I am now told, and have been repeatedly all year, that a
decision will be ~ade in time for the Fiseal Year 1993 budget.
An~ although I wan~ to believe that the Administration will honor
its commitment this ti~e around, I have decided ~ot to wait any
longer. The U.S. has been squandering its position in remote
sensing and is jeopardi~in9 a program of tremendous value for
global change research, national security purposes, and a broad
array of other applications.

As a means of helping move the nation toward a new consensus
on the Landsat program, today I will be introducing a major new
piece of legislation titled the "National Land Remote St!nsin9
Policy Act ot 1991." This le~islation is the r~sult of several
~onth~ ot activity by our committee, with the goal of developin9 a
compromise solution to a policy problem vhich involves many
diff~rent competing interests. In the course of this process, our
cOWl!i ttee has worked closely vi th many of you in the audience
today_

The l~gislation that ~~ have come up with atte~pts to tackle
~ of the major outstanding issue.s associated. with the Landsat
program. Specifically, management and fundinq, spac;ecraft options,
and data policy. LQt me quickly ~alk throu9h each of these three
areas as they·are covered by the leqislation.

First, ·management and funding_ It goes almost witho~t saying
that thQ Landsat program is in desperate need of a new
institutional home within the United. States Government. The
program's current residence, within the National Oceanic and
Atmospheric Administration (NOAA) of the Department of Commerce,
simply has not worked. Because NOAA'sbudget has been extremely
tight in recent years as a result of cost ove~runs in the GOES-NEXT
and other NOAA satellite programs, it has been very difficult to
carve out of NOAA's budget the funds nece~sary to complete Landsat
6. This problem was particularly acute during those fiscal years
when the ReaCJan Administration requested ne aclc!itional Landsat
funding-. More importantly, however, may ba the fact that NOAA
simply has not been a major USQr of·land remote-sensing data.

In the search to :find a new home for Landsat, some nave
pointed to ~he Department of DefensQ (000). However, it seems
clear that giving the pro9ram to 000 would compromise the broad
utility of Landsat for the nation as a whole. It shOUld be fully
assumed that if 000 is asked to pay for the follov-on land remote-
sensing spacecraft, then tha~ spacecraft would be optimized for
specialized military missions. This could result in a prograJn tha.~
yields data which is no longer compatible with public acce~s.

Operatinq Landsat out of the Department of Defense also would
greatly alter internationillperceptions of the proqram, which vas
specifically initiated as a demonstration. of th~ n~tiQn'&
commit.!t\.entto the peaceful uses of space. Moreover, 000 control of
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Landsat could permanently preclude the eventual commercialization
of the system, since it could drive up costs for the syst~m and
greatly complicate the effort to servic~ co~ercial users.

While 000 control of Landsat should be avoided, the nat.ion
clearly eannex afforci paying for two new broad-are:l coveraqe,
lnultispectral imaqery systems: one classified, anc1 one
unclassified. As sUCh, every effort should be made to consolidate
military and civilian requirements, funding, and manaqemant
responsibiliti~s into a single program. My leqislation would
accomplish this goal by creating a Joint Program Office (JPO)
involvinq NASA and the Department of Defense, to be housed at NASA
and managed by a civilian program manager. The two parties to the
SPO would have equal funding and management responsibilities, which
would. be spelled out in a negotiated Memorandu:m of Agreement
between the two.

Second: spaeec%"aft.option~. The fundamental considerations
here are data continui~y, technological enhanc~ments, and cost.
All, of course, are 1:.iqhtly linked.

The most important of these three variables is data
continuity. Data users of all kinas--current. and potential,
civilian and military, commercial and foreign--need to .know that
the system will be there three, five, and ten years from now. In
the ab~enc~'of knowing 'Whether Landsat vill be an endurin; system,
the u.s. remote sensing program may never reach its full potential.

Data continuity has fundamental importance tor the U.S. global
chanqe program, for national seeuri~y purposes. and ~or.the broad
range of operational USers 'Whoneed this data to carry out their
missions. For global' c:hanqe, the existing 19-year continuous
Landsat archive represents a baseline data set· of fundamental
i~por~ance. The National Academy of Sciences, the Committee on
£arth and Environmental Sciences, and qlobal change scientists
throughout the country have expressed concerns about the potential
of a data gap--if no~ an outri9ht terl!l.ination--in the Landsat
program.

Similarly, military users are alarmed about the prospects of
a data gap. Ourinq a hearing before my committee earlier this
year, 'We were told t:.hat"000 users of multispectral data are highly
concerned over the prospect ot a data gap." Specifically, ve vere
told that "if a data gap continued beyond 12 months, DoD users
would experience significantly downgraded mUltispectral imager~ to
support" a variety of military missions.

With data continuity thus firmly established as the primary
goal, the question, then, is how to accoll\plishit. Specifieally,
what should Landsat 7 look like? On this topic, there is no
shortage of proposals on howto build a ~ore ~dvanced spac~craft
than the current Landsat design, but there is a shortage of money.
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Many of these proposals would double, if not triple, the cost of
the follov-on system. There is also a shortage of time.

Landsat 6, scheduled for a mid-1992 launch, has a rive-year
design life. Under no~al contrac~ing procedures, Landsat 7 could
take anywhere from five and one half years to as 10n9 as eight
years to procure. As a result, late 1997 might be the earliest
that Landsat 7 could be lIladeavailable for launch. While one might
hope that Landsat 6 has a longer operational life than five years,
that should not be the basis for our pro~ram plans since the
spacecraft also could experience technical problems or a
catastrophic launch failure. This could result in a data qap of
five yaars or lonqer.

Over the past several years, many proposals have been made on
paper to implement a generational change in spacecraft and sensor
deSign for the nation's land remote-sensing system. specifically,
DARPAana the Department of Energy have proposed so-called
"smallsats" as a means of demonstrating teehnol09ical advances that
could revolutionize the nation's land remote-sensing program. Such
propo~als appear to hold promise, yet have not been proven and thus
vould represent a substantial risx if pursued as the sole means of
providinq data continuity. The nation's experience with the GOES-
NEXT fiasco demonstrated that some risks are not worth taking--
~specially within an operational program. This said, howQver, 1 do
believe that a technology demonstration of advan~~d remote sensing
technologies should be aggressively pursued as a means of helping
define the follow-on to Landsat 7.

Taken 't.ogether, the fraqile nature of our existing- remote
sensing' system, the length of time it will taJce to procure a
follo~-on to Landsat 6, the importance of precluding a data gap,
and the value of pursuing advanced re~ote sensin9 technologies have
led us to propose a t~o-part implementation plan.

First, 'the United S~ates GoverlU'llent should exercise all
available options to expedite the procure:uent of Landsat 7.
Specifically, our legislation directs ~he Administrator of ~ASA to
~e9in immediate negotiations for the procure~.nt of Landsat 7 with
EOSAT--the commercial entity awarded a contract for Landsat 6. The
bill sets out a spacial 120-day expedited procurement process to
reduce the risk of a data gap. It directs that Landsat 7 should be
essentially a clone of Landsat 6. However, it encourages the
Administrator to consider adding an aQvanced sensor (such as a 5-
meter stereo sensor) if the additional development would not
significantly jeopardize data continuity. If no final agreements
are entered into during this special 12o-day procurement proces~,
then the procurement would be opened for competitive bidding.

Se:ccind, the bill establishes a nev five-year technology
aemonstration pro9ra~ to promote the development and de~onstra~ion
of advanced land remote-sensing components, sensors, and 3ys~em
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designs. The bill direc~s the Pr~sident to designate ~hich agency
~ould be respon~ible for carrying out this program. The Landsat
.Joint.Program Office would have a coordinating role in this
technology demonstration, yet 'oiould not necessarily have any direct
funding responsibility. The goal of the technology demonstration
is to achieve a launch 'Within five years ot a system ~hieh vould
help the nation determine whether Landsat 7, should. be funded and
~anaged by the United. states Government, by the private sector, or
by an international consortium.

If a technoloqy demonstration program such as this is not
pursuQd, then the u.s. may find itself in the late-1990's in
precisely the same position in vhich it finds its@lf today--in need
of a follow-on spacecraft to provide data continuity, yet uncertain
about the risks of implementing a major technological change in the
pro9ram.

Finally, let me address thQ issue of data policy.
ways, this isgue is the most i~portant.

In many

As backqround, let.me raview the current 5ituation. Under the
"Land Remote-sensing COlNnercialization Act of 1984, " a sinqle
pri vate sector entity, tOSAT, was awarded exclusive marketing
rights for the $ale of Landsat da.ta. The theory behind that
legislation was that the revenuas qenerated from Landsat vould grow
at a sufficient pace that they would result in a self-sustaininq
comroercial enterprise which no longer needed federa1 support. In
practice, however, it hasn't happened. Whether it vas the policy
experiment'S design or its execution, or a combination of ~he two,
that failed isn't all that important in this: context. What is
important is the fact that full commercialization of the Landsat
program, which would entail complete private fundinq of the space
segment, cannot be achieved within the foreseeable future, and thus
should not serve as the near-term goal of national policy on land
remote sensing.

Market s~udies conduc:te4 in 1988 for the Oepartment of
CO'mmerce concluded tha~ even under the moat optimistic market
growth scenarios, the ~pace se~ent of a U.S. land remote-sensing
system could not be coltlmerciallzed durinq ~he present century_
This view is now broadly shared within the remote-sensinq industry.
Although certain seqroents of the remote-sensin~ market ar~
experiencing considerable growth, total revenues remain dwarfed by
the cost of procurin9', launching, and operatin9 the spacecraft. As
SUch, it 1s simply unrealistic for the government to assu~e that
the rQvenue from data sales will enab,le the private sector to
takeover the full fundin9 responsibilities of this progra~ anytime
soon.

The objective of the commercialization effort vas to capture
within the pric~ of Landsat data SOMe of the expcns~s associated
with the program. Up until now, the only expenses that have been
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covered have been those associated \lith EOSAT's mar:Ketinq and
profit-takin9 needs. with the launch of Landsat 6 next summer,
however, EOSAT ..,illalso be responsible for payinq the cost of
satellite operations. This is an important st~p, yet remains a
long distance from the goal of havin9' the revenue stream from
Lanasat data sales cover ~ expenses associated vi~h the program.

From another perspective, however, the cost-recovery goal
reflected in current data prices has haa costs of its own.
Specifically, it has impeded the use of Landsat data by scientists
and other public sector users.

Over the past lS years, the number of Landsat scenes purchased
annually by the acadelllic research community dropped has
precipitously, from a high of 34,000 in 1976 to a low ot 450 in
1990. This phenomenon was partly due to deelinin9 federal support
for remote~~ensin<; applications progralUs that utilized a large
volume of Landsat aata. PrimarilY, however , it has been the r~sul t
of price increases that be9an in the late 1970's and continu~d with
commercialization.

At the current rate of $4,000 for a sin~le Thematic Mapper
scene, Landsat data are beyond the reach of all but the most vell-
funded remote~sensing res~archers. For global change research,
vhich often involves chanq~ detection studies over very large arQas
of land, the use of Landsat data at current market rates is cost-
prohibitive. As a result, researchers are relying upon less
expensive and less appropriate data, such as gathered by the AVHRR
instrum~nt aboard a NOAA wea~her satellite. Although one cannot
quantify the loss to society ste~in9 from this situation, it is
clear that a considerable amount of potentially v8luable reaearch
invol vin9 patterns of change on the planet is not b~in9 done
because tha data is too expensive under the eurrent pricing
structure.

This is a particular concern given the enormous importance of
Landsat to global change research. A 1990 study by the Committee
on Earth and Environmental Sciences concluded that Landsat data are
"mission essential" to five of the seven science priorities of theu.s. Global Change Research Program. As Bob Correll, who headed
the CEES report on Landsat, told the Science, Space, and Technology
co~ittee earlier this year:

No EOS sensors vill return data similar in characteristics to
Landsat, i.e. high spatial r~solution, broad spectral band~,
and vide ar~a coverage. The existing Landsat data provide a
unique baseline of data, to clocument land conditions and
changes over the last 20 years. These data vill not be
available from any other source. In addition, Landsat data
will be needed to develop, test, and validate EOS data
processing algorithms prior to and after th~ launch of 40S.
Thus, the Global Change Research Program will rely on data
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from both Landsat and EOS.
with such considerations in mind, some have argued that global

change researchers shoulci receive Landsat data at the marginal cost
of reproduction and trans~is3ion, which would be consistent with
EOS data policy. Thi~ I however, raises a fundamental question
about the value of Landsat data to the U. S•. taxpaye.rs a~ a whole.
Specifically, why should a global change researcher be any more
deserving of privileged aCCGSS to Landsat data than a Department of
Oefense analyst generating improved military maps, a Department of
Interior official seeking to improve t.he management of federal
lands, or an Environmental Protection Agency scientist asses$inq
coastal vetlands?

Although I do beliae that global change researchers are doing
God's work, so, too, are these other public sector data users. As
such, our legislation directs that data generated from. civil
remote-sensing satellites funded by the United State$ Government
should }:)e made. available to all non-profit users--dcfined as
Fed~ral, state, and local government agencies, d.omestic:
universities, and to other do~estic nonprofit institutions--at the
marginal cost of acquisition, reproduction ana transmission.

It is o~r general view that if the United States Government
has determined that it is in the public interest to fund and launch
a remote-sensinq satellite system, then the goal of u.s. policy for
those systems Should be to maximize the public's return on that
investment. This means that for nonprofit applications, data
should be provided at the lovest possible cost. Any other policy
amounts to rationing the data, with the greatest impact fallinq
upon those users who do not make a prOfit from the data.

To implement this new policy, the le9'islation directs the
AdIUinistrator of NASA to enter into neCJ'otiation~ with EOSAT for
modified terms and oonditions for the pricing, acquisition, and
access of data from Landsats 1 through 6. Specifically, the
l~gislation directs NASA to seek aqree~ent with EOSAT that Landsat
clata shall be proviaed at the marginal eost of acquisition,
reproduction, and transmission for nonprofit users, on the
condition that such data not be used for commercial purposes.

NASA is also instruct.ed to seek agreement with EOSAT that data
will be acquired to meet the needs of the U. S. Global Chanqe
Research Program. Tha problem here is that EOSAT currently
COllects imaqes only in response to specific customer orders. As
a result,thQ annual acquisit.ion of data from the system has been
declining by tventy percent or ~ore per year over the past three
ye2lrs. Because of this situation, and since g'lobal change
rese.archers are not currently placing orders, data of high-priority
global ~cosystems may not be in the archives five or ten years from
no,",when needed.

9

010®
~31N3) Vlva SO~3 ~~;- aso/slas3N/VVON

6C60 on 10C,g, LO: at 16/tZiOl



Thirdly, NASA is instructed to seek agreement ~ith EOSAT that
it ••.ill maKe eve.ry effort to assist in qetting data for u.s.
nonprofit entities fro~ foreign ground stations at the marginal
cost of reproduction and transmission. A great deal of Land~at
data of importanca to global change researchers is contained ~ithin
the tYO million scenes held by foreign ground stations. EOSAT is
the contractinq party ",ith those ground stations, and thus can
assist in getting better ter.ms for access ~o that data.

Finally, NASA is. instructea ~o seek agreement with EOSAT that
copyriqht re~trictions b~ waived for nonprofit applications. In so
doinq, this vould enable 000, NASA, Interior, and other federal
agencies and domestic nonprofit users to share data without having
to place multiple orders for specific scenes of interest. It makes
no sense for users in the Army I Air Force, anti intell igence
agencies, for example, to have to purchase ~ scene multiple times.

The legislation specifies that this set of negotiations on
data policy may be combined with th~ negotiations betveen NASA and
EOS.AT on the procurement of Landsat:: 7. Also, as \li't:.h those
negotiations, a 120-day period is established for the discussions.
If no agreement is reached in this time frame, then NASA i~
directed to report back to Congress on options for achievinq these
policy goals •.

Finally, in terms of the rights for Landsat 7 data,
negotiation of these rights may be put on the table during the
negotiations with EOSAT for tha procurement of t.andsat 7. HovQver,
if no aqreement is reached on Landsat 7 data vithin these
negotiations, then the Joint Pro9ram Office is directed to conduct
a lonq-term study of options for creating a competitiv~ system for
the commercial lnarketing and distribution of this data.

The one aspect about data policy that we are sure about is
that the government should OQ excluded of a role in the co~ercial
mar~etinq of such data. The government once had this role, and
demonstrated its ineptness at it. Beyond that, however, there are
many possible approaches to ensuring- that the private sector
perform the duty of aggressive market development and responsive
data distribution. It :may take several years of additional
experience after the launch of Lanasat 6 to know Yhether the
existing formula, or some entirely different approaCh, is the best
mechanism. For this reason, the report on options for Landsat 7
data distribution would not be due until 1995, Which vould still be
at least a year before the anticipated launch of Landsat 7.

The legiSlation also requires provides for an enforcement
procedure to ensure that data received by nonprofit entities is not
used for cOllUllercial purposes. This enforcement role is assigned. to
the Department of Commerce.

The legislation, as drafted, takes the form of amendmen~s to
10
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the uLand Remote-s~nsin(j Com.m~rcialization Act of 1984." As such,
it preserves many of the provisions contained in '!.hat statute. The
provisions on archiving of data and of the licensing of private
sector remote sensing systems have been left intact. The non-
di~criminatory access provision also is retained, exc~pt for the
single major major exception'that domestic nonprofit users shall
receive data from government-operated land remote-sensing systems
at the marginal cost of acquisition,' reproduction, and
transmission. In other cases, data is to be provided on
nondiscriminatory terms. I believe that this policy has servecl the
nation voll in the past, and will continue to provide leveraqe
against foreiqn systems tha~ may be operated solely for internal
economic intelligence-qathering.

I am introducinq this leqislation today as a means of moving
the process along toward a national decision on the future of the
Lanasat program. Within three weeks, I intend to hold a hearin9 at
which Administration witnesses vill be aSked to provide th~ir plan
for meeting its commitment to data continuity after Landsat 6. We
will also be soliciting the views of individu&ls such as
yourselves. Clearly, our effort is aimed at reaehinq a national
consensus and partnership, as suggested by the title of this
conferencQ. The Landsat issue, like the overall issue of qlobal
chang-e, is complex and involves many competing interests and.
pe.rspectives. Nonetheless, these competing views, cannot be the
basis for inaction. Decisions must be made, and the time to ~ecide
the future of Landsat is now.

Thank-you.
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