




need to be funded? What's your experience? 

MR. WALTERS: Well, the activities that we're looking at for the future are, of 

course, a continuation of the one-on-one projects which make up the bulk of our 

projects right now, but also extended activity in helping to develop consortia for the 

state. The funding that had been earmarked to give a special push toward consortium, 

as you know, fell out in the legislative process, an additional $3 million. At the 

same time, I can tell you that the advisory committee, at it's most recent meeting -­

and I'm sure you've heard that from the representative people who are on it -- have 

said that in order for the state to proceed rapidly in this whole effort of 

commercialized technology that technology that's developed in the public and nonprofit 

sector, it should give additional dollars to the program. They suggested that the 

program for the next fiscal year should be at least approximately $20 million to 

continue some of the projects that were started and to have a major thrust into 

consortial areas. So that's the recommendation from the advisory committee on that 

issue. 

CHAIRMAN GARAMBNDI: We're looking at $20 million. It's really important that 

those people that are in this room that -- well, all of you are interested in politics 

got a political deal here. You've talked, Dr. Cohlan, about consortia. The state, 

and the Governor's office, and my office specifically want to fund consortia. We think 

it's a public/private and a good way of leveraging the state money in this case. We 

did not have the kind of support we needed in the Legislature, and there are a lot of 

political problems that occurred during the year that knocked the money out of the 

budget. So, we're going to need next year to get at it. 

Dr. COhlan, tell me, is your consortium -- could it be a potential place for state 

money? Do you need it to get going? Or do you just need to -- what do you need? 

DR. COHLAN: As I said before, the largest problem that we have had is spanning 

this gap between the availability, the technology, which I have said is available and 

the brave funding to fund that. That's why I said, you know, we're taking this middle 

road, and we're building our credibility by having a broad spectrum consortium, the 

university, industry, and so on. And we've got some brave investment bankers. They're 

stepping up to the line, all right? But I think that we could go faster, and I think 

those consort that follow us -- and we would like to be a model, frankly, we'd �~� 

to volunteer to be a model for this kind of activity. We've already volunteered to be 

this model in cooperation with the business school at the University of California at 

Los Angeles, Anderson Graduate School of Management, I get corrected on that 

frequently. So they are collaborating with us in using us as a model for others to 

follow. That's the role for the University. And we're citizens and we're graduates of 
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need to have a political distribution of the NASA budget, other states were chosen. 

And I suspect among the criteria, looking at the locations, that happened. And 

therefore, and it seems to me, in your testimony, you have said that there are things 

that california can do to take advantage of our natural advantage, aside from the ccos. 
Is the Office of competitive Technology, the kind of grants that are involved from that 

office, consortium-type funding that may be available in the future? Do you see that 

working in to the kind of projects that NASA might be interested in being involved in? 

KR. HBRBOLSHEIMER: Yes, I do. The real attraction some of these consortia 

concepts, or even the concept that Dr. Cohlan is talking about, they really build from 

the bottom up. And when you talk about starting businesses, they really, most of the 

time, start as small entities. When you fund them, the more private capital that's 

involved the better, basically because private capital is usually managed much more 

carefully than public capital. So that's what you really want to encourage, and that 

is to bring about the concept or the embryo with a little funding from a government 

entity initially. But almost insist that this be followed up or surpassed by private 

capital. And if something won't stand on its own merits, a venture, you know, then it 

probably doesn't exist-- it probably doesn't deserve to ••• 

CHAIRMAN GARAMENDI: would there be any interaction or problems that NASA would 

have if we financed a consortium, if we had the competitive technology program involved 

in the way in which it's set up, individual companies? Does it fit well? And I guess, 

Tom, you've got some experience with JPL; and Larry, your experience with NASA. 

MR. HBRBOLSHBIMER: I think it would fit very well. I mean, you know, I think, you 

know, 

systems 

stage. 

to the extent we can in the federal system supported, we would do so, with a 

guidance, whatever is available to it. But I don't see any conflicts at this 

DR. COHLAN: Senator. 

CHAIRMAN GARAMENDI: Yes. 

DR. COHLAN: I would like to respond to that, if I may. We have -- as Larry knows, 

we've talked in Houston, and we've talked before, and I've talked with other agencies 

of government inside and outside of NASA. We have recognized these centers, like the 

CCDS's, like OESP centers, NASA centers -- I mean NSF centers, National Science 

Foundation, and the other transfer kind of programs. We see these as a valuable asset 

that's being underutilized. And when I say underutilized, I don't mean that in a 

critical sense. I'm just saying they are now getting to the point where they can be 

utilized by the private sector. Just getting to the point, and the private sector is 

just getting to the point where maybe they have enough courage to attack this. 

And I will say something controver~ial for the sake of being here as I think you 
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the manufacturer adjacent to the launch site if possible because you cut out a whole 

step of inspection-reinspection when you get to the launch site. Unless that 

probably not a feasible idea. They already have the infrastructure in place and paid 

for, it probably wouldn't make any sense to make a great deal of changes in that. For 

us, it may make a great deal of sense, also because the infrastructure we need is just 

not as massive, not as much of a capital investment. So what I'm saying is the 

manufacturer is going to follow the launch site. 

Finally, I think the payloaders are going to follow the launch site as well. That 

with a lot of the smaller experimenters, with a lot of smaller payload users, they may 

want to end up operating your launch site because first of all, it's a concentration of 

skills and talents and facilities; and you need to have your people up at the launch 

site when you do a launch anyway. When you get to the kind of macrogravity, research 

activities, some of the other activities where there's a lot of interaction back and 

forth between the payload and the launching, and as we get to a situation down on the 

road when the launches are more frequent, closer in between than they are in today's 

world, and I think that will only be 5, certainly 10 years away, but maybe even 5 years 

away, there's going to be in the small launch area much more frequent launch 

opportunities than you have now. I think you'll have the tendency for some of the 

smaller payloaders to want to locate relatively close to a launch site. So, keeping 

the launching activity local is something that has benefits in a lot of other areas, 

not just the people you actual employ at the launch site. That's always going to be a 

small number of people, and actually everyone's working right now to make it a smaller 

number of people. All the tendency is to try to get your launch crews down in number. 

You have to look at the adjacent activities, the spin-off for the benefits of the 

launch sites. 

CHAIRMAN GARAMENDI: When you say adjacent -- let's say Vandenberg has a launch 

site adjacent from your perspective. Is that California adjacent? Or is that Santa 

Barbara? 

MR. BENNETT: Let's say Lompoc or Santa Maria. You may want to have an industrial 

park developed near Lompoc or santa Maria which would, you know, draw on some of the 

technical talent, maybe, from Santa Barbara, but really you want to be as local as 

possible. You want to get down to the point where you hop in your car, and you drive a 

half hour to the launch site. Right now, we're two hours away from the launch site, 

and that's why we moved to Ventura County from the Bay Area where we started the 

company. we got the situation to bring it back down to the actual reality of the 

thing. Every time we went down to Vandenberg to have a meeting, we had to go up to 

SFO, get the commuter plane to Santa Maria, and by the time we got there it was federal 
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lunch hour and so we couldn't get any business done until 1:00. (laughter) And now, 

we're located in Camarillo, it's a two-hour drive. We can get in the car at 7:00 and 

be there at 9:00 and have a morning's worth of And when you're talking about 

day-to-day business, those kinds of things are important. 

MR. DUNBAR: Let me add to a couple of comments, if I might. We are in a 

competitive business. This commercial launch business is extremely competitive, 

particularly as you pointed out earlier, with foreign competition that's nipping at our 

heels, 

ahead 

or actually we're beginning to nip at their heels because they started a little 

of us in the commercial side of the business So we tend to be highly motivated 

to reduce cost. We've been building Atlases and Centaurs in San Diego for many years. 

But San Diego, as you know, is not an inexpensive place to employ people. And as a 

consequence, and because we want to keep work near the launch site, we've actually 

moved the Atlas assembly work up to Vandenberg. Why? It's lower cost at Vandenberg 

than it is in San Diego, and the people are adjacent to the launch site. And there's a 

second benefit that is worthy of note, and that is launching tends to be a sporadic 

business, keeping a team on the payroll continuously for sporadic business is not 

efficient. so, we found it to be efficient to put the team on assembling rockets and 

then shift their efforts to launching rockets and shift them back to assembling rockets 

as a way to reduce costs and become more competitive. We've also taken some of the 

work that we did in San Diego and moved it to Harlingen, Texas because of very 

low labor rates there and because of support that the government of Texas provided in 

terms of training personnel for us. That's another thing that might be considered in 

California. 

CHAIRMAN GARAMENDI: California has a very extensive job training program with many 

facets to it and many different programs. I've noticed over and over again that it is 

not into the new technology industries, just to give you one further 

that we really must do. All the potential is there. I don' 

know how different there must be a half dozen different job training programs 

some of them in terms of financial incentives, like cover all the 

cost and a whole lot. more. So don't go off to Texas, because there ought to be 

something those lines. (laughter) Come see us first because it's there. 

The comme:.:.:cial launch industry seems, in the larger rocket, to be dependent upon a 

certain level of production being consumed by the federal government. And then the 

commercial part of it being an add-on Is that the case? 

MR. DUNBAR: It is and it isn• • In General Dynamics' case, it is not. We started 

our commercial program before we were successful in selling it to the Air Force. We 

had basically gone out of business of building Atlas's and Centaur's. We had a bid 



opportunity to address an Air Force requirement. The Air Fvrce, in 

encouraged us to look at both the commercial market and the military market, and we 

in our bid because they wanted the economic benefits of volume. But we lost 

military business, but we were intrigued by the commercial, so we went ahead with it 

anyway. And we committed to build 18 vehicles with no sales. And it was a year later 

that the Air Force came back and said, gee, we want a slightly bigger vehicle for our 

next military requirement and we competed again. Again, they encouraged the 

to look at the commercial market and the military market as one to get the economics of 

volume. In that case we were successful. So our initial commitment of 18 vehicles 

rose to 60 vehicles, of which only 20 are being sold to the military. The rest, 

other 40, are for commercial customers. So in our case, the military is an add-on 

the commercial base. Now, that's not true of McDonnell Douglas and Martin Marietta 

where they have a larger base of military, and the commercial is an adjunct. 

CHAIRMAN GARAMENDI: Okay. It seems that in both cases, the military aspects of 

the single use rockets are the key to that particular large vehicle launch. 

MR. DUNBAR: Not only the military, but the stability provided as well by NASA for 

civil government payloads, planetary missions, or weather satellites, or other 

scientific missions provides some stability to the industry that it does rely on. 

CHAIRMAN GARAMENDI: I think we just need to make brief note here of the reusable 

launch vehicles, and that the federal policy changes back and forth on their role in 

this whole game. This is something that we need to be aware of if we're going to have 

a coordinated apace policy here in California. 

DR. COHLAN: Senator, Bernard Cohlan, I'm sorry, I forgot to mention that before. 

I'd like to reinforce ••• 

CHAIRMAN GARAMENDI: I didn't want to leave his comments, and I wanted to 

to them, so please go ahead. 

DR. COHLAN: Should I wait, or should I go on? 

CHAIRMAN GARAMENDI: No, go ahead. 

CHAIRMAN GARAMENDI: It may be the same thing. 

DR. COHLAN: I'd like to reinforce these two gentlemen here. I have some historic 

background at Vandenberg launching missiles, along with a good, good friend of mine 

back there in the corner, Bill Patterson, formerly of General Dynamics. But I 

want to, because there's no one here to represent the university community at this 

point, and as I said I sit on a couple of advisory panels to space physics and 

physics at that department of UCLA, and I'm a graduate at one of those departments -­

think it's very important for California, for this whole developmental community, to 

have the ability to launch small inexpensive payloads close to home, that the 
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university community can participate economically and quickly on a short time scale 

because their life is, you know, semester to semester, or quarter to quarter, and 

graduate student to graduate student; and the same holds true for the small business 

community. This is where a lot of innovation comes from and a lot of risk taking goes 

on, and a lot of forward moving steps are taken. 

One of the problems that -- I am all for supporting Vandenberg. As has already 

been said, there is a lot of money spent up there, and there's been a lot of years of 

evolution put into that facility. I've been a part of that in past years. I think 

California is foolish if it does not take advantage of that existing facility. 

CHAIRMAN GARAMENDI: So if we're to develop a space policy for California, it seems 

as though one aspect of that policy is to specifically recognize Vandenberg as an asset 

that we should foster the utilization in the private sector, and encourage our 

congressional delegation to assist us in federal government policy. 

DR. COHLAN: I go back to Canaveral, all right. But what is important to be able 

to use that facility is to make it easy to get in and out of it, minimize the 

bureaucracy, and this means really a very broad approach. It has to do with range, 

safety and security and a whole lot of things that this gentleman can tell you about. 

CHAIRMAN GARAMENDI: Those are federal level issues. 

DR. COHLAN: USAF, air force, okay? And they will hang on to this. They'll hang 

onto their prerogatives and their control up there. And so it's not an easy political 

fight that you would take on. 

CHAIRMAN GARAMENDI: It's a political fight that a state senator isn't going to 

engage in, it's a state political fight our Congressional delegation must engage in. 

DR. COHLAN: But, you know, you are where the motivation starts. 

CHAIRMAN GARAMENDI: I understand that. 

DR. COHLAN: The buck starts with you, as opposed to ends with you, all right? 

CHAIRMAN GARAMENDI: Now Jim? 

MR. BENNETT: Yes, sir. I would point out there is a way the state could directly 

get involved in helping us. And again, I would look to what Florida is already doing. 

They're looking at the model of a state-sponsored space development organization or 

authority. It wouldn't necessarily have to be a branch of the state government, but 

something thaL they set up, which would be an actual tenant and operator of a set of 

space launch facilities colocated on the federal reservation or possibly immediately 

adjacent to sharing the tracking and command destruct facilities which are already at 

Vandenberg and which would -- and may not pay to duplicate. But in other ways being a 

separate organization. You already have this model in Florida because Kennedy Space 

Center, a NASA facility, is on Mare Island on Cape Canaveral itself on the little bit 
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of mainland there, there's Cape Canaveral Air Force Station. These are two 

separate institutions which share the same range, safety, tracking, and telemetry 

that's all performed by the Air Force. What they're looking at now is creating a third 

entity which would be a commercial facility, maybe state-sponsored, but a separate 

organization co-located and sharing again those same facilities the same way NASA 

shares them with the Air Force. And that's a model which might be applicable to 

Vandenberg because then we wouldn't be on the federal reservation. We wouldn't be on 

the federal territory and a number of the rules and regulations and pricing policies 

that we have to deal with could be changed. That's a mOdel that I'm not going to 

advocate right now as the way to go, but we should take a look at it. 

CHAIRMAN GARAMENDI: That entity would be responsible for the launches? Or for 

contracting time and availability? 

MR. BENNETT: It would be the landlord. The launch companies themselves would have 

their own basically the way we do now, we have our own launch site, we have a fence 

around it, we take the liability, we get the insurance to insure against hazards to the 

public safety, we comply with the safety and ground mineral, etc. regulations. But 

there's an entity which would be the landlord, which would be owning the land and 

overseeing those surfaces. Right now our landlord is the United States Air Force. It 

may be useful to have a civil entity which would be your landlord there. It would get 

us out from certain federal government-wide regulations which the Air Force has no 

choice but to apply to us. 

CHAIRMAN GARAMENDI: Very interesting concept that --we'll explore that. 

MR. BENNETT: Happy to be in further communication with you on that. 

CHAIRMAN GARAMENDI: Yes, I would appreciate a memo in how that might take place. 

we have a Florida model available to us, and if you could send that on 

perspective of a large, well established launch company on that same 

would be really appreciated. Perhaps the two of you might collaborate in a 

on how such a system might work. 

I want to make sure that we cover the things that you're interested in some ideas 

into my mind. And the rest of the audience here, if you have things that you think 

we ought to discussing, just toss them in. I'm going to just make that time 

available. We may have covered -- Jim, another idea? 

MR. BENNETT: I'd like to expand on something that Dr. Cohlan was talking about. 

And this goes into the necessity of frequent research opportunities for universities, 

especially student researchers working on space-related projects. There's a very basic 

fact that you have to keep in mind. When a graduate student chooses his project, it 

has to be concludable in a reasonable ime so he can get his degree, of 
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and get a job so he doesn't have to live in a student apartment anymore. (laughter) 

This is a very powerful motivation. I had a lot of friends up in Stanford, for 

instance, who had chosen microgravity research projects in the early '80's expecting to 

get shuttle experiment space by the early mid-'80's. Because of the Challenger tragedy 

and because of the general inability of the shuttle to meet its original schedule and 

cost estimates, a lot of these people were left stranded. They had the choice of 

either junking their whole line of research and starting all over again with a 

different project, or waiting until their projects flew. This is a terrible situation 

to put them in. Now, one interesting thing that came out of the national •as space 

policy was that the Office of Commercial Programs at NASA, with the cooperation of the 

Department of Transportation, funded a very good study on what was called the Space 

Voucher Research Approach, which would take federal funds -- and this is an opportunity 

for a possible state participation as well -- and would give researchers, especially at 

the student level, university level researchers a voucher for launch services. 

could take it to Dennis or us and we would fly their experiment, have a big return 

capsule and you put perhaps a 1,000 different samples in the capsule and you return it. 

This is already being done on Chinese rockets. The Europeans are paying the Chinese 

good hard currency to fly these experiments. It could be done, and that way the 

voucher supported stuff could mix with commercial and industrial supported experiments 

and possibly even government laboratory supported experiments, altogether help create a 

strong market and give the whole research community the kind of low-cost frequent 

access to space resources which, I think, is the real foundation of a research program. 

And I have to stress that the Japanese have strong research programs going on, industry 

supported and government supported. Europeans have an extensive government supported 

microgravity research. We've seen more and more of the international papers are being 

presented by Japanese and European students and researchers; and the American ones, 

frankly, are falling behind in research opportunities. 

CHAIRMAN GARAMENDI: This brings us around to the point of education, research, 

technological excellence, and the like. It comes all the way around. Is NASA in the 

business of supporting such voucher-type projects? 

MR. HERBOLSHEIMER: We're still looking at that. But one of the things I wanted to 

pick up on and might be of value to you all in terms of your approach to this at the 

state level. And that is when you do your analysis of where you really want to 

concentrate your time and your resources you need to do a good and thorough 

analysis because when you look at some of the things that are being done right now, 

when you take a look at our Centers for the Commercial Development of Space, you have 

to sort of look well, just take one for example, the one that's doing protein 
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crystallography. You have to ask yourself, where's the real money going to be made in 

these ventures? It's not going to necessarily be made at the launch level even though 

that's very important, or the building of the hardware, or telemetry, or whatever it 

happens to be. It's going to be at the consumer level. In that sense, the new drugs 

and pharmaceuticals we get out of those kinds of research, I think, is really going to 

be the big payoff for the states and for the federal government. 

When 

strengths 

emphasis 

the state goes about doing an analysis of what its resources are, what its 

are, you know, to look at how it concentrates its efforts, really the 

should be placed on where the big buck is going to be made. You take a look 

at telecommunications for example, you look at the amount of money that's spent on 

launching, comstats, or on high definition television that's being done right now, or 

on DVS type systems, for example. The real money is not going to be made there. It's 

going to be made in the very small terminals, the aperture terminals that are being 

developed at this point. And so, in that -- right now, the Japanese are dominating 

that field. That's the kind of analysis you really want to do. And that's really, in 

a way, best done by the individuals who are closest to the activity. our Centers for 

the Commercial Development of Space, those concepts alone, those people are really 

closest to where the money can be made. That's why they're going to be, I think, 

successful down the road. 

CHAIRMAN GARAMENDI: I want to just give a slightly different perspective on your 

comments, not to disagree, but perhaps a different facet. If we were to develop an 

industry and look at where the big bucks were, we may adopt your analysis. However, we 

have a huge industry, that's the space industry, in a broad definition. It's launch 

vehicles, it's the satellites, it's the infrastructure between, it's the research 

facility such as JPL, Ames and the like. That industry ia here and it's in place. 

It's product is the launch vehicles, the satellites, and so forth. 

MR. HERBOLSHEIMER: Sure. 

CHAIRMAN GARAMENDI: If we abandon that notion of fostering and supporting that 

industry and go to the end product which may be the drug that comes from the research 

done by that industry, we stand to substantially lose in California a tremendous part 

of our economy. The purpose of this hearing is to draw our attention not to the end 

product, the or the communications machine on my desk, but rather to the industry 

that gives us the opportunity to have that, the aerospace industry in particular. So I 

don't want to lose track of the -- it might be a necessity for our state government to 

foster this industry which is indigenous and very much a part of California. Now 

recognizing that these other things are there, too. And if we can do both, then watch 

out Pennsylvania, we're coming at you. 
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HR. HERBOLSHEIMER: Yes, exactly. Senator, Larry Herbolsheimer, again. I didn't 

mean to suggest that these were not important or valuable sectors of the space economy. 

They are extremely important and we should build upon them. But just in terms of what 

I referred to earlier, just look at what other areas you might concentrate your 

efforts. I think that would be very useful. The way in which we went about this is we 

really took ideas from private individuals out there in the establishment of the 

CCDS's. These were people who knew a little bit about space, as many people here know 

a great deal about space, but they knew a lot about the consumer applications of what 

they might do in space. That's really how some of the CCDS's got started. 

CHAIRMAN GARAMENDI: One thing that occurs to me, and this is a new tack here, and 

spend maybe five minutes on this -- and then maybe end this thing -- is this business 

of venture capital, of capital period, to create these businesses. It seems to me, 

Tom, that one of the roles that the Department of Commerce can play or perhaps Senator 

Torres• Air and Space Center or any of these variations, is to bring together in a 

setting that I don't think exists today venture capital companies, of which we have 

many in California, and the aerospace industry large and small, to spend some time just 

getting to know each other. My experience in the last several years in doing some of 

this type of work is that you really don't need to do much more than to create an 

opportunity for these guys to get to know each other and to talk. Perhaps something as 

simple as having a conference where the aerospace industry, people like Jim, the big 

companies, small companies all around can get together with venture capital folks. One 

of the things that I've found very interesting two years ago when we did some work in 

venture capital was the ignorance of the venture capital people as to what existed at 

our national laboratories. The Bay area venture capital market is totally into 

electronics, and they had absolutely no idea what Lawrence Livermore Lab was or where 

the back gate was as an entry point to Lawrence Livermore. 

ideas that perhaps we ought to consider, Tom. It seems 

appropriate location to bring all these people together and 

other so that they can go about their business in 

opportunities around the state. 

MR. HERBOLSHEIMER: Good idea. We'll do that. 

And yet there are numerous 

to me a conference in an 

let them get to know each 

making little employment 

DR. COHLAN senator, I'd like to address this. Bernard Cohlan speaking. I think 

that with a fair degree of confidence, I could volunteer the Anderson Graduate School 

of Management at UCLA to host that. I'm close to that department and I think Victor 

Gish over there would be happy to do that. 

CHAIRMAN GARAMENDI: We'll see that Tom has an adequate budget for the mailing of 

the invitations. (laughter) 
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DR. COHLAN: And if you have another minute, there's another point I'd like to make 

on the university. 

otherwise. 

I find myself representing the university today more than 

In our consortiums developing relationships with the university, they have been 

very generous with their time on behalf of the incipient consortium over at UCLA 

principally, and down at Cal Space in San Diego, the Cal Space Institute. But they are 

using their assets, their time, travel, to help us get us collectively formed. If 

conceivably through an existing program preferably -- I like to use what exists 

through Tom's program, maybe in a matching way, money could be funneled into the 

university to support the formative phases of consortia, I think it would accelerate 

the process because they are all on "';igh;, bud9,ets. They all have other things to do in 

the university. And if there was a wa~ of supplementing their budgets so that I, when 

I take their time, was not distracting, detracting from their budget, I think they'd be 

very pleased. I don't think it wauld take mUch in the way of money. And I think it 

would be a powerful device. 

CHAIRMAN GARAKBNDI: Food for thought. We've had a lot of it today. I want to 

thank all of the people who have participated. Those of you who have joined us out of 

curiosity or interest or just nothing else to do today. (laughter) This commi~tee 

will continue to explore this together with my colleagues in the Legislature, I would 

expect. And I know that Tom and the Department of coanerce, we' 11 be able to work with 

you, the universities, and private sector. 

Thank you all very much. It's been very useful and moat appreciated. 
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