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Three Years Ago
Three years ago I presented a paper at the AACS Conference held at the University of Richmond, entitled “A China-U.S. Space Race?” That earlier paper was presented just three days after the 50th anniversary of the successful orbiting of Sputnik, the event that had raised the curtain on the space age and sparked the Cold War space race. The United States bested the Russians in this and today dominates space. But also by that commemorative 50th year China, too, had developed a serious space program. It had already four years earlier (in 2003) become only the third nation to put a man into Earth orbit and then lofted a two-man mission in 2005. 
Unfortunately, however, the year 2007 had begun with the spectacle of China shooting down, without prior warning, one of its own weather satellites. Worse, the test contaminated low earth orbit (LEO) with an unprecedentedly large amount of new space debris. But China did succeed in demonstrating that it had become the third nation to conduct such an anti-satellite (ASAT) test successfully. Of course, the bad press attending this event also gave rise to talk of a new space arms race and distracted from China’s moon launch. It was only a few days after my paper was presented that China launched its first lunar orbiting mission, on October 24, 2007. 
Let me just add that a principal point of my earlier paper was that there was, in fact, no explicit space arms race underway, and, in any case, the United States retained overwhelming superiority in space. 
And now we can see that during these subsequent three years there have been some significant developments in our respective space programs and with regard to the Moon specifically. The long and the short of this is that China has continued to make steady progress in its lunar exploration program, and is, at the moment about to dispatch its second lunar orbiter mission. The United States, on the other hand, seems to have suddenly and surprisingly abandoned its own manned lunar program. 
Let’s consider Chinese developments first. In these three years, it is worth noting that China has continued to take great strides in developing a comprehensive aerospace industry, not just its well-publicized space program. The Chinese space program should be seen in this fuller context. 

China’s Transportation Transformation

For that matter, China’s aerospace development itself might well be considered in light of the transformation taking place in China’s entire transportation system, i.e., including both its surface and above surface elements. As if to emphasize this fundamental transition, beginning this year, 2010, China has now become the world’s largest market for automobiles and appears to be on the fast track to become the global leader in hybrid and electric cars. The country’s road system is expanding commensurately, albeit not without the usual traffic nightmares, some of monumental proportions. As for the rail system, what is happening is also spectacular. China now sports some of the world’s fastest state of the art trains and Beijing plans to spend some two trillion yuan, or around US$295 billion, in the next decade to complete a national high-speed rail network.
 Compare this with the $50 billion infrastructure program announced by the White House last month. Nothing, of course, is perfect; the increasing availability and convenience of surface transportation, particular rail, actually threatens the continued expansion and profitability of China’s burgeoning commercial airlines. In any case, strides in surface transportation rival the country’s impressive progress in aerospace. 
All of this underscores just how profoundly China is being transformed into a truly dynamic and mobile modern nation. How gratified Sun Yat-sen (Sun Zhongshan) would have been to have had a just a glimmer of what would transpire almost a century after his own ambitious plans were frustrated.
Robust Aviation Development
So it is with China’s aerospace scene. Within aerospace itself, aviation has been developing quite impressively. China has for years now been growing its fleet of commercial aircraft steadily and spectacularly, a phenomenon that has become exceedingly important for the bottom line of aircraft manufacturers globally. And the prospects in this regard remain promising. China’s premier aviation company predicts that in the next 20 years, China will need as many as 3,815 airliners, consisting of 2,822 aircraft with 100 seats or more, and 993 regional jets.

Accordingly, China continues to increase the number and serviceability of its airfields. By the end of this year it is expected that it will have eight new airports to add to the 166 existing ones already certified, and this number is likely to reach the total of 244 civilian airports by the end of the decade.
 Several airports and their terminals now compete with the world’s best. In 2008, the new Terminal 3 at Beijing Capital Airport became the world’s largest single terminal. The airport itself has received special recognition from several international bodies and was placed at the very top of Conde Nast Traveller’s 2009 listing of the ten top airports (Hong Kong was 5th).
 Even Tibet now boasts four high altitude commercial airports. This rapid airport and aviation expansion has not been without safety problems, even though, to its credit, China has done remarkably well in recent years in terms of aviation safety. 
China has also turned a highly significant historical corner in having now decided to produce its own large commercial aircraft and not simply continue to be a major customer for Boeing, Airbus, and on a lesser scale for Bombardier and Embraer among other foreign manufacturers. Accordingly, China is developing its first large commercial jet airliner, the C919. As it turns out, this likely worthy aircraft is not quite the jumbo jet initially hailed. Rather, this is a single-aisle airliner that seats up to 190 passengers. As a priority national project it is being fast-tracked, with ample government support and is explicitly utilizing foreign expertise and suppliers. The first of these aircraft should go into service as early as 2015 or 2016. It will be further years down the road for the C919 to be competitive abroad, but in the meantime, it is assured of an expandable niche in the vibrantly expanding Chinese market.
Meanwhile, China is making headway on a number of other types of aircraft as well, for both the commercial market and the military. This includes a formidable fourth generation jet fighter, an aircraft that may ultimately challenge America’s redoubtable F-22 and F-35. China produces its own helicopters and has large seaplanes in production. These are huge developments. 
They are all a matter of great national pride. There is in China considerable public consciousness of air and space developments and of China’s growing role in this expansive and imaginative domain. I have been to air shows in China and can personally attest to the vast numbers of enthusiastic fans that are drawn to them. Consequently, even general aviation is developing. The military is beginning to relax, if ever so slightly, control of airspace. I myself was able to fly a Cessna 172 over Shanghai, already several years ago. Now, more airfields and facilities are being made available, although not quickly enough to satisfy a growing market. Private aviation is even registering such breakthroughs as the production of award winning electric powered aircraft. Also, what will surely become the most popular new private light sport training aircraft, the Cessna Skycatcher, is manufactured primarily in China. Increasing activity and successes in this field accentuate China’s new global stature.
In order to facilitate most of these momentous developments, the entire Chinese aerospace industry has been significantly reorganized in just the past two years. Thus in November 2008, China’s two leading state aviation corporations were combined into the single entity, Aviation Industries of China (AVIC). The effect is to align more precisely specialized industries with their intended markets. In 2009, AVIC went further and established several semi-independent subsidiaries to produce and market a new generation of aircraft. One of these, for example, is COMAC, which is producing the C919.
Of course, this is all shored up by China’s tremendous financial resources and rapidly improving manufacturing base. It is abetted by the momentum afforded by an economy that continued to grow during the severe recession that otherwise slowed most economies elsewhere. As for China’s own huge financial stimulus package, much of it was applied to transportation infrastructure. 
All of this is backed by a conscious, long term, sustained national effort to emphasize technological improvements and to realize the beneficial effects of this throughout the economy. Most of China’s top leaders are engineers and they are serious about this. And this is purposefully aimed at bringing China to the forefront internationally in science and technology. Note, for example, that China this year will have the world’s fastest super computer…important, among other things, for facilitating further air and space technological breakthroughs by means of ever-improving simulation capabilities.
It is not without reason, then, that Tom Enders, president and CEO of Airbus, recently averred that China “is most likely going to be the aviation nation of this century.”
 Again, wouldn’t Sun Yat-sen be proud, for he was a visionary about aviation, too, and what it could do for China.
But the main spotlight in China today is on the nation’s space program and interest here centers on the Moon program.
Continued Measured Progress in Space
As already mentioned, China successfully launched the first phase of its lunar exploration program, the Chang’e 1 lunar orbiter, in October 2007. After an extended period of operation that produced a detailed 3D map of the lunar surface, Chang’e 1 terminated its mission on March 1, 2009 with a directed impact on the lunar surface. 
And now, with the launching of Chang’e 2 two weeks ago, on October 1st for the PRC’s National Day, we are witnessing the second and concluding part of this first phase of the lunar program.
 This second orbiter was launched from the Xichang space center on a Long March 3C launch vehicle that provides considerably more thrust than the Long March 3A that had launched the first orbiter three years ago. There has been no official explanation for this change of launch vehicle, and for that matter there was an unusual dearth of pre-launch publicity until just a few days before liftoff.
 Chang’e 2 is really the spare replica of the first orbiter that would have been used had the first one misfired. Thus, rather than build a new spacecraft for this second mission the replica was used, with newer instruments bolted to it and carrying more fuel.

Chang’e-2 got off to a good start and quickly reached the Earth-Moon transfer orbit without having to make a single orbit of the Earth beforehand. It is estimated that it will reach lunar orbit within five days, compared to the more than 13 days for Chang’e-1 and will conduct its mission at a height of about 15 kilometers (nine miles) above the lunar surface (100 km closer than its predecessor) using a higher resolution camera. The objective of this second orbiter is to pave the way for an actual lunar landing by testing soft-landing technologies and providing high-resolution photographs of the landing area.
  It will examine several possible landing sites with a focus particularly on Sinus Iridium, the Bay of Rainbows.

The observation mission is designed to last at least six months but has enough fuel to continue much longer. After the basic mission is completed, Chang'e 2 will enter an extended phase for which there are three options. It could be sent into deep space, providing Chinese engineers opportunity to experiment with operations further from Earth. Secondly, it could be returned to Earth orbit. Or, thirdly, it could continue orbiting the Moon, dispatching further science data before finally attempting a landing or impact on the lunar surface.
 
About three years from now, in 2013, Chang’e 3 will attempt a soft landing, opening the lunar program’s second phase.  This third mission will also feature China’s first lunar robotic rover, which will roam the moon’s surface for at least three months. The assembly of the rover was already completed in May this year (2010). 
The third phase of the lunar exploration program is slated for 2017, when Chang’e 4 will transport soil samples from the Moon to Earth. This will be an automated, unmanned operation, but will require the use of a heavier lift rocket engine. The development of that rocket, a Long March 5, is underway and an untested version of the LM-5 made its debut at the Farnborough Air Show in England this July. The first three phases of the lunar exploration program are all robotic, i.e., unmanned. 
Chinese Human Space Program
Meanwhile, China’s manned or human space program also continues apace, and will eventually be incorporated into the lunar program, i.e., beginning with the lunar program’s fourth phase. At present, there are no plans for a manned lunar landing until about 2025 or thereabout. Nothing has yet been announced officially. But this is clearly the objective, as is, ultimately, the establishment of a permanent base on the moon.
To this end, the manned space program is moving ahead confidently, if in a painstakingly measured way. Thus, two years ago, in September 2008, the three-man Shenzhou 7 was lifted aloft from Jiuquan by a Long March 2F rocket. This three-day mission included China’s first EVA, or space walk, and featured the use of a spacesuit that was produced in China. 
Next, just months from now, in early 2011, the Chinese hope to launch the initial unit of the Tiangong 1 space station. This will enable practice with docking maneuvers, the first of which will be attempted by a still unmanned Shenzhou 8. If this succeeds, beginning in 2012 Shenzhou 9 and Shenzhou 10 will do such dockings with Chinese astronauts (or taikonauts) aboard. Chinese crews, which now include women, are already in training for this mission. 
It is likely that the recent rendezvousing of Chinese satellites, which caused some consternation abroad, were preliminary practice maneuvers preparatory to the anticipated docking episodes ahead.
 
In time, crews will also begin to take up residence aboard the space station for limited spells. More living space will be provided with the launching of the second module, Tiangong 2, in 2013. Tiangong 3 will join the assemblage sometime between 2014 and 2016. Construction will continue until the space station is fully assembled by sometime around 2022, after which it is expected to function for another three years or so.

Then, the focus will turn to manned expeditions to the Moon. There is as yet no fixed official target date for a manned lunar landing. But Ye Peijian, head of the Chang’e program, has proposed the first of such landings in 2025.

The manned lunar program will be greatly facilitated by the completion in 2014 or 2015 (not 2013 as originally expected)
 of China’s fourth and southernmost launching facility in Wenchang, Hainan. Construction began last year, in September 2009. At 19 degrees latitude, this site will be used primarily to launch synchronous satellites, heavy satellites, large space stations, and deep space probe satellites; and will enable China to participate in more international commercial space launches.

A Comprehensive Program
The lunar exploratory program is the center of attention of what is actually a comprehensive and energetically expansive aerospace scene in China. Consider the flurry of activity just this year as indicated by the following, probably incomplete listing: On March 5, on August 10, and on September 21, the ninth, tenth, and eleventh (since the first of these in 2006) of the Yaogan series of surveillance satellites were launched.
 On June 15, a new satellite, the SJ-12, or Shi Jian-12., was lofted into orbit, reportedly for scientific research and technological experiments; the last launch in this series having taken place last November.
 It is this SJ-12 that then went on to perform the close approach to another satellite called SJ-6F. On July 31, China added a fifth satellite to its Beidou-Compass navigation and positioning network that will eventually comprise 35 spacecraft.
 On August 24, the Tianhui 1 Earth mapping satellite was deployed.
 On September 5, the SinoSat-6 (also known as Chinasat-6A) satellite was launched from Xichang atop an LM 3B carrier rocket. It was intended to serve as a substitute for SinoSat-3 that had been launched in 2007 but then failed to deploy its solar panels and communication antennae.
 As it turns out, Sinosat-6, too, has had a malfunction. It sprung a leak in its helium-pressurization system, which will reduce its operational life.
 The Feng Yun-3B polar orbiting weather satellite is expected to be launched this year.
There is much here about which to congratulate the Chinese space program, but there are some matters of concern as well. The apparently successful missile test this January troubles foreign military observers. After all, this is a purely military capability and such success has been achieved previously only by the United States.
 Also, the SJ-12 and SJ-6F satellite rendezvous maneuver has raised the question as to whether or not it is part of a larger military purpose. It is worth noting, however, that no less an authority than Lt. General John T. Sheridan, commander of the U.S. Air Force Space and Missile Systems Center, reportedly sees it as related to the planned docking exercises coming up.
In any case, this is a vibrant, expanding program. China is moving ahead steadily, broadly, and as self-reliantly as its scientists, technicians, and space crews can manage. One should take seriously such a program, pursued so purposefully and with such determination, and that enjoys the enthusiastic support of the Chinese government and the Chinese people. All are surely united in a patriotic desire to see China’s prestige soar as it inevitably will in the months and years ahead. Success in this field is essential to the Communist Party’s continued hold on power, therefore adequate critical backing for the space program is assured. 
A Comparative Reflection

Now, having laid all this out, it is useful to see China’s developing aerospace programs in a relevant, broader perspective. The purpose here is to avoid making more of China’s efforts in this field than is warranted at this time. Hopefully, this will underscore the fact that there is no real space race between the U.S. and China. At most, one might sense a low key rivalry, underscored by a wary watchfulness regarding military applications. 
Of course, there is just no way of getting completely away from the thought of a race or of a rivalry in space, particularly with the question afloat of who will next land on the Moon. People do think of a return to the Moon in competitive terms and specifically as a race. For example, even the United Kingdom’s Isle of Man was delighted to learn last month that its space firms have enabled it to be ranked by industry analyst Ascend as the fifth space competitor most likely to “win the race back to the Moon.” That is, just behind the U.S., Russia, China, and India.
 
In any case, if one must speak of such a race or real rivalry it is perhaps more appropriately in reference to China’s brisk competition with other spacefaring nations, particularly in Asia and especially with Japan and India
The U.S. still dominates the field, with Russia and Europe the other major players. But the U.S. has now bowed out, apparently, of any such contention.
Yet, while China is clearly in the running, it is important to remember what China has done or is doing in comparison to what was achieved by the United States and the Soviet Union in the pioneering 1960s alone. 
In the decade since the first unmanned Shenzhou capsule was launched in 1999 the Chinese have launched only six more Shenzhou spacecraft. Three of these had a cumulative total of six taikonauts who altogether spent nine days aloft. 
This compares with the three dozen such spacecraft that Americans and Soviets each flew in the 1960s. Twenty-four cosmonauts spent 42 days in space, while 44 astronauts spent 96 days beyond the Earth’s atmosphere.
 In the two decades under comparison the Chinese have managed only two robotic lunar orbiting missions, while the Americans and Soviets sent many unmanned missions to the Moon, to Mars, and to Venus, and Americans twice walked on the Moon. 
Obviously, too, the Chinese have enjoyed the benefit of what Americans and Soviets daringly pioneered, amazingly with such primitive technology. Consequently, thus far, the Chinese have not had the kind of life-threatening space emergencies from which Americans and Russians, on the cutting edge, have learned so much.

In fact, in the entire 40 years of China’s space activities there have only been around 150 rocket launchings and less than 175 spacecraft placed aloft. Again, this compares with some 600 rockets and 800 spacecraft that the United States alone launched just in the 1960s. Overall, for sake of perspective, up until the end of last year (2009) there have been 6,854 spacecraft launched worldwide, which is an average of 132 spacecraft a year over the last 52 years. Most, incidentally, are Soviet/Russian spacecraft, whose total account for about twice the number of American spacecraft.
 
Even so, the United States dominates space with the range and technological richness of its program. In terms of budget alone, the U.S. spends more than all other countries combined. In April, Anatoly Perminov, the head of the Russian Space Agency Roscosmos, pointed out that compared to NASA’s $18.8 billion budget in 2009, China budgeted only $3.1 billion, and the Russians even less, $2.7 billion.
 Even with the turmoil in the American space program this year and the ailing economy the budget contemplated for NASA for 2011 is $19 billion. Even more suggestive is the figure given for overall U.S. Government space budgeting. In 2009 this was $64.42 billion, compared with the total space budgeting of all other governments that amounted to only $21.75 billion! 
Again, for perspective, these figures can be viewed against the combined total of $261.61 billion for all space activity last year, an amount that covers commercial infrastructure, commercial satellite services, and commercial space transportation services as well.
 
Instructive, too, is the finding of the Futron Corporation’s 2010 study, which ranks China fifth in the overall Space Competition Index, behind Japan and just ahead of Canada and India.
 The United States, of course, is first, although its own dominant position inexorably erodes as other nations expand their own programs. Europe and Russia are respectable contenders in second and third positions.
Moreover, China is not without problems. There are strains in their overall aerospace scene. There is a serious degree of corruption and there are inefficiencies that seem to chronically beset state enterprises.
 The military is too heavily involved, which raises transparency issues and prevents optimal cooperation with other space programs. Inadequate national political reform may yet exact a terrible toll. And, most seriously, even with all the investment and policies that encourage education, science, and technology, there is still lacking in China the social and intellectual freedom that is needed for the sustained quality creativity that should be China’s portion and that is necessary to really challenge American leadership in aerospace.

The U.S. Space Program: Suddenly, Confused Prospects
So, is there any cause for concern for Americans? Well, yes and no. It is true that the United States continues to dominate space. But, even in the natural course of events, this absolute lead is destined to diminish gradually as other nations continue to develop and expand their own space programs. That is to be expected and poses no serious problem. This will happen even though the United States maintains a seriously viable space program.

As it turns out, however, beginning this year, in 2010, the U.S. space program is suddenly beset with extraordinary problems, compounded by a painfully slow and uncertain national economic recovery. Such are the circumstances in which the Obama Administration has introduced an especially dramatic change in the direction and tone of the American space program. Thus, even as China enthusiastically ramps up its lunar objectives, America’s own Moon-oriented Constellation program has been abruptly cancelled. 
As a result there is suddenly a serious open and public division in the American space community. Congress, controlled by the Administration’s own party, is basically at odds with the latter’s emerging policy throughout the summer. There is a morale problem at NASA and, generally, puzzlement over direction and objectives. This is so much so that no less an iconic celebrity than the reclusively laconic Neil Armstrong, the first astronaut to walk on the Moon, was emboldened to break his silence. He charged that the president was poorly advised and that the new policy was “devastating.” Sharing this early reaction was Gene Cernan, the last man on the lunar surface, and Jim Lovell, another stalwart of the heroic Apollo program.
 They have been joined by many other prominent space authorities who are deeply concerned. Of course, there are other prominent figures, including another Apollo icon, Buzz Aldrin, who enthusiastically support the new policy. It is sad to see the public disagreement between the two original moonwalkers. 
The division is palpable. One of our leading aerospace historians, Roger Launius, warns: “Nothing like the rancor of this debate, its longevity, its very public nature and its intensity has taken place in the history of human spaceflight.”

What on earth brought about this unfortunate scenario? There has been, of course, for a long time divisions in the space community over a number of issues. This is quite expectable and not an unhealthy phenomenon in and of itself.  However, differences are exacerbated by chronic budgetary underfunding. Add to this the new Obama Administration seeking “transformational” change across the board.

In fairness, the new space policy was undoubtedly well-intended and does incorporate desirable features and objectives. Who is to argue that more emphasis should not be given to technological innovation, or to more international cooperation, or more attention to other destinations, including Mars and the asteroids, or to a greater role for commercial companies?  
But to suddenly, surprisingly, and peremptorily cancel the Constellation Moon program, without explanation, was hardly a prudent way to begin. After all, almost nine billion dollars had already been invested in that program and many very able and dedicated NASA and contractor employees, hitched their careers to this project and worked hard to make it a success. The Ares I and Ares V rockets and Orion space capsule would have placed Americans and others back on the lunar surface. It was an exciting, tangible prospect. Many continue to hold that it only makes sense to get to know the Moon more intimately and to use it as a resource and low-gravity base for future space operations.
But the Obama Administration seemed anxious from the beginning to have its own distinctive policy, favoring those who had advocated alternative projects. Hence, the able former NASA Administrator Michael Griffin was replaced early in the new administration. The new political leadership impaneled a special committee, put together by the administration’s influential science adviser, to advise it. Accordingly, the Augustine Committee produced a report outlining the options that seemed available, including a “flexible path” forward. The new space policy that was presumably based on this report then began to emerge without a formal or public presentation. It was initially revealed without fanfare in the budget request this February. Then, as alarms sounded and questions emerged, confusing comments by the new NASA Administrator Charles Bolden and others created further confusion.
This was not helped later by reported remarks by the Administrator to Al Jazeera News Service that the new American president “perhaps foremost, wanted me to find a way to reach out to the Muslim world and engage much more with dominantly Muslim nations to help them feel good about their historic contribution to science…and math and engineering.”
 The White House quickly denied such a priority. An aghast, but obliging and merciful media has not inquired further! But many are left to wonder whether such activity and objectives, in any case, are appropriate for an agency whose business is aerospace exploration…and transpiring in the midst of such an historic crisis situation for NASA and the space program. 
As a result, the White House policy was initially pretty much dead on arrival even in a Democrat-controlled Congress. Here two versions eventually materialized. Both insisted on continuing work on a heavy lift rocket, i.e., basically the Constellation program, however it might be re-designated. The Senate version came to be favored by a defensive White House because it provided more generous funding for commercial crew projects. There ensued a tug of war between the Senate and House versions, with the former eventually winning the day. A compromise was reached between Congress and the White House and a largely bipartisan House vote passed the three-year $58 billion NASA authorization bill just before Congress recessed on September 29.
Congressmen felt good about jobs saved, hopefully, but otherwise there is little enthusiasm for the compromise and much criticism. 
Basically, the flexible path approach was endorsed. Orbital operations are to be conceded to private commercial interests, while NASA will concentrate on exploratory ventures beyond Earth’s orbit. The White House got approval for more commercial crew projects although not as generously as it had requested, while Congress got a heavy lift rocket that would seem to promise earlier continued manned space exploration. This rocket would build on shuttle technology, which limits investment in more advanced propulsion technology.
Such a compromise arrangement leaves NASA in pretty much the same situation it has been in over the years, with much required of it, but inadequately funded. This situation was exacerbated by the president himself when he conceded in April that the Orion space capsule, initially rejected along with the rest of the Constellation program, would be modified and kept as a “lifeboat” for the ISS. But this modification was not provided the funding needed for such a change in the administration’s plan. Similarly, the final congressional compromise extends the life of the shuttle program but does not provide the additional funding for such an extension, meaning that other projects will be raided for funds. Still to come is the appropriations process that is delayed until after the November 2010 elections. Much more jockeying can be expected.
There is, of course, support for the new policy, especially among proponents of so-called “new space,” particularly supporters of commercial interests who hope to gain from it. Others are willing to go along in the hope of keeping the American space program intact. 
Hence, there is now more talk of asteroids. There is more talk of technological innovation, of new space engines that will go farther and faster. And there is more contemplation of cooperative arrangements with other space programs. None of this is really new, for the previous national space policy covered such matters. Inadequate pursuit of it in the past is traceable primarily to inadequate funding, largely a congressional responsibility.
Hopefully, something will come of all this. There is still a lot of talent and capability in the American space industry. But morale has been shaken, and it remains unclear just what the real objectives are, and what is the destination. Clearly, problems abound and this is evident for all to see, and contemplate, including the Chinese.
China-US Space Cooperation
What of increased and improved cooperation between the US and Chinese space programs? The new policy would seem to encourage this. But it should be remembered that the previous administration was not averse to such cooperation. Former Administrator Griffin visited China and Chinese space officials had previously visited American space facilities. Questions remain as to how more cooperation can be achieved, given some fundamental differences and unsettled issues. But while the Chinese seem bent on doing their space program self-reliantly for the time being, necessitated in part because it is dominated by the military, they are not averse to discussing cooperation. 
There have been more recent unofficial exchanges that are not unpromising. The Space Foundation hosted and gave an award to the Shenzhou 7 crew last year. The Chinese delegation was led to Colorado by Dr. Zhou Jianping, chief designer of the China Manned Space Program.
 Late last year, officials of the Foundation visited China’s manned spaceflight facilities and met with leaders of China’s program. The Foundation’s Chief Executive Officer Eliot Holokauahi Pulham said it “was, frankly, one of the most open and transparent visits to any space facility I can remember…we were allowed to go anywhere we wished, see anything we wished, and ask any questions we had.”
  This year the Foundation entertained Wang Wenbao, head of the China Manned Space Engineering Office, who was a featured speaker at its annual conference in Boulder, Colorado. Wang indicated during his visit that China was ready to discuss interface parameters for docking the Shenzhou crew vehicle to the International Space Station. 
More recently still, Fred Gregory, three-time shuttle astronaut and deputy NASA administrator from 2002-05, and Tom Henricks, a four-time shuttle astronaut and currently president of Aviation Week visited space facilities in China. They observed “an apparent abundance of funding” and “gleaming, relatively new and elaborate” space facilities, according to Frank Morring, Jr. of Aviation Week. They were accorded a friendly official welcome at the astronaut training center and the Beijing Aerospace Control Center inside the compound, and at the China Academy of Space Technology facility in another nearby compound. The visitors met with and answered questions by five of the six Chinese astronauts who have flown in space. They had an unprecedented opportunity to examine the Tiangong-1 docking target and the next in the Shenzhou spacecraft series, as well as previously off-limits facilities. Back-channel talks were held.

In November 2009, Presidents Barack Obama and Hu Jintao announced that the heads of their respective civil space agencies would exchange visits in the next year to discuss potential cooperation in space exploration, including human spaceflight.
 Administrator Charles Bolden, who had to postpone earlier plans a visit to China, expects to do so soon, perhaps as early as this month. Bolden has been on an extensive foreign tour (In Saudia Arabia at about the time of the Chang’e-2 launch) that has removed him far afield from the tug of war with Congress. Also unknown as yet is the agenda for such a China visit. There is concern about the low level of access given to Chinese space facilities during that visit to China by the former NASA administrator.
 But, considering the treatment given American Space Foundation delegates in China, the prospects look better. President Obama, too, is expected to visit China soon.  

Even so, it is important to for Americans and others to keep their wits about them in pursuing cooperation with the Chinese space program. The combination of military domination and insufficient transparency in the latter is daunting. At the very least, the U.S. should have clear goals in cooperating with China. Without such goals, as knowledgeable China space specialist Dean Cheng advises, “…it is not possible to negotiate successfully with Beijing.”
   
Prospects
Headlines in coming years about Chinese exploits on the way to and on the Moon, especially as it will be exclaimed by the media and by proud Chinese everywhere, will likely cause a stir, This is especially so if the United States stays with the decision to abandon its own manned Moon program. Dispatching manned spaceflights, eventually, to an asteroid will provide some boost. But critics will make comparisons between the respective destinations, wondering which country is left with the short straw. Any decision on a destination should, after all, be accompanied by a rationale that includes the specific benefits of such a choice over any other options. The outcome, as things seem to be shaping up at this point, could be poor public relations points for the United States, but of priceless benefit to China and to its political leadership. 
Thus, even if China’s space program long remains modest in comparison with that of the United States, Chinese exploitation of the Moon and the fanfare attendant to it will make up for some of that differential in terms of popular perception. In fact, we can expect an ever narrowing of the gap in any case. As China learns from experience its program should accelerate. It is learning to develop core technologies of its own; the reliance on imported equipment that comprised about twenty percent of the first lunar probe had caused considerable delays.
 Should China’s financial ascendancy remain intact in the foreseeable future and coupled with even greater enthusiasm for the game, China could begin to invest a great deal more in its space program. It could come to be much more than the affordable theatre it is so far. And what if it becomes apparent to Americans that an opportunity to find and mine on the Moon important rare earth elements, of which China has a near monopoly on Earth, is being missed? Then a rivalry might well evolve, even a race. Would the U.S. generate matching enthusiasm? Would it have the financial resources?
Need we be reminded that China, experiencing unprecedented historic economic growth, is now the world’s leading creditor, while the United States has become the most indebted nation, ever?  This increasing indebtedness requires an ever greater proportion of unproductive interest payments, an obligation that reduces the likelihood of adequate funding for expensive space programs in the future. Moreover the U.S. is still disproportionately embroiled in costly and unpromising military imbroglios in West and Central Asia, including a global anti-terrorist campaign that our noisily divided democratic nation can scarcely bring itself to articulate comprehensibly.

Seriously, any continuing open contention and indecision regarding direction and goals in the American space community would not seem to bode well for the United States space program.  In this vein, it would be well to heed the call of the AIA (Aerospace Industries of America) to President Obama to take steps to address threats to American space leadership. These include the establishment of a long-term, comprehensive national space strategy, stable and robust budgets, policies that maintain a healthy and vibrant space industrial base, and the modernization of export control policies.
 These steps might begin with the leadership initiative to bring parties together that Roger Launius suggests is needed. However difficult this would be, hopefully it would lead to a new “consensus to avoid decisions that might (otherwise) take courses unacceptable to the space community as a whole.”
 The establishment of a coordinating national space council might well help in this regard.
 Such measures would facilitate the setting out of the specific political and commercial goals we ought to have in mind as we seek cooperation with the Chinese space program.
Just as seriously, and this is bottom line, it is not encouraging that there is not greater concern registered among the American public and wider discussion about what is going on regarding our space program. This reveals how interest in space has subsided since the main achievements of the American manned space program, much of which is now decades in the past. However remarkable is the more recent saga of the Space Shuttle program and the International Space Station, this has all taken place in low Earth orbit only and has become far too routine to retain much public interest. Hence there is so little interest in whether the program is terminated or extended. (How many here know how many astronauts are in space at the moment, or the names of any of them?] This is not the case in China where public interest in aerospace projects, fully supported by the government, is undoubted. 
It is important to pay attention to China’s progress in space and by all means to the measures China may develop for countering our space assets. In the end it really may be China that excites American interest in space once again.

A Final Thought
But rather than go head to head with China or with anyone else, there may yet be better ways ahead. For example, following on the administration’s renewed emphasis on international cooperation and also on the basis of what has already been put in place with significant American involvement, John Logsdon, who has favored the new space policy, makes a worthwhile suggestion: “Before the United States gets totally committed to skipping the Moon on its planned journeys away from Earth, might a new attempt to create a truly global exploration effort, with interdependence among key partners and with the Moon rather than a NEO [near earth object]as the first stop along the ‘flexible path’ be worth considering?” 

Such a path, if truly followed, might elicit fuller enthusiastic participation by others, and provide fuller shared funding. Eventually, it is to be hoped that improved circumstances and further political maturation in Beijing will make it comfortable for China to become part of such a collaborative international program as well.  
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