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Ph.D. scientists and engineers are highly qualified personnel (HQP) that improve U.S. economic efficiency and generate new products including weapons of interest to the intelligence community. HQP represent a small fraction of the population, which make them favorable targets to compromise. This study analyzes how to defend against a novel approach of covert infiltration that uses administrative techniques to neutralize HQP without recruiting them directly. The approach follows five hierarchical strategies to replace the innovation cycle with administrative time expenditures. This approach is critically analyzed to further national security goals by providing intelligence service guidelines for defensive measures needed against this new weapon.

Introduction

Highly qualified personnel (HQP) have historically only garnered the interest of the intelligence community when their skills were directly applicable to weapons systems (e.g. nuclear weapons scientists). 1 However, advanced training in science and engineering is an integral part of university research in order to foster innovation. [START_REF] Stokes | Pasteur's quadrant: Basic science and technological innovation[END_REF] This engineering and science training contributes to the availability of a highly skilled labor force, capable of thinking critically and creating and applying knowledge for the benefit of the nation (e.g. by the creation of new technologies and industries). [START_REF] Schofer | The effects of science on national economic development, 1970 to 1990[END_REF] Cross national analysis shows that the size of a nation's scientific labor force and training system has a clear positive effect on economic development in a given country, which supports conventional theories that state training of HQP are valuable form of human capital that improves labor force efficiency and productivity. [START_REF] Schultz | Many studies concur, see for example[END_REF] In addition, HQP in science and engineering contribute to national competitiveness and productivity because their output (research) produces knowledge, innovation and technical applications that improve economic efficiency and generates new products including weapons that are of interest to intelligence communities. [START_REF] Matthews | The Contribution of Science and Technology to Economic Development[END_REF] With the average IQ of a Ph.D. in the top 5% of the population [START_REF] Wechsler | The Measurement and Appraisal of Adult Intelligence[END_REF] and the time needed to obtain a Ph.D. normally over 10 years past high school, the nation has made a substantial investment in their education and generally seeks to have the highest return based on efficient use of HQP research time to generate new knowledge. 7 HQP trained in science and engineering and particularly those that train others (e.g. university professors) are ideally positioned to think creatively, capitalize upon new ideas and technologies developed in a target country and elsewhere in the world in any field. [START_REF] Sternberg | 13 Creativity and Intelligence[END_REF] These HQP, however, represent a very small number of individuals. There are less than 1.5 million professors in the U.S., which represents less than 0.5% of the population 9 as only 5-10% of Ph.D.s in engineering and science, respectively generally become faculty. [START_REF] Weissmann | How many Ph. D.'s actually get to become college professors[END_REF] With such a small number of individual HQP being responsible for the majority of technical innovation in a country like the U.S., competing intelligence organizations have several choices based on historical actions to neutralize them. These options historically included both assassination [START_REF] Tobey | Nuclear scientists as assassination targets[END_REF] and some form of infiltration or recruitment through bribery or extortion. [START_REF]Infiltration examples include: Johnson, Loch K. "The CIA and the Media[END_REF] Assassination, whose moral complexities [START_REF] Meisels | Biological Warfare Defense* The Epidemic Intelligence Service of the Communicable Disease Center[END_REF] are left for discussion elsewhere, may be functionally practical for a few scientists in a specific sub-field of interest (e.g. biological weapons 14 ). However, it is impractical for the larger scientific and engineering community of the U.S. or other nation without transparent aggression being detected. Similarly, although it is possible to imagine foreign intelligence services infiltrating and recruiting all of academia in a specific country, it would be clearly time consuming, difficult to implement and prohibitively expensive. These reasons explain why there is no reports in the literature of a mass-scale attack on a country's HQP.

This article analyzes a new potential approach of covert infiltration to enable administrative techniques to neutralize HQP in a country without recruiting HQP directly. Scientist and engineering faculty are a finite resources and have finite time. In the U.S. an average academic works about 60 hours per week. [START_REF] Flaherty | So much to do, so little time[END_REF] Roughly 2/3rds of that is for teaching [START_REF] Flaherty | So much to do, so little time[END_REF] , including course preparation and advising. About a fifth of the work time for an average HQP working as a professor is spent on both research and administrative tasks. [START_REF] Flaherty | So much to do, so little time[END_REF] So to cripple the American innovation cycle an intelligence service infiltrating administrative ranks would only need to shift ~20% percent of HQP time to administration, which represents 12 hours a week per HQP. This study outlines five hierarchical strategies that could be used by foreign intelligence services to increase administrative time expenditures for target HQP in the areas of grant writing, purchasing, reporting, outreach, budget accounting, safety, computer security, and sensitivity training.

The goal of these strategies is to utilize so much of the working time of HQP on non-productive labor that they are not able to produce any innovation of value. In addition, more advanced techniques for maximizing overhead parasitism will be explained. These approaches will be critically analyzed and discussed to provide intelligence service guidelines for defense against this new weapon to further goals of national security in the U.S.

Methods

The methods used to transition HQP time to non-productive administrative activities are organized in five hierarchies of 1) repetition, 2) internal oversight, 3) external oversight, 4) scope and 5) intrusion. All of these hierarchies can be integrated into existing administration practices by intelligence personnel directly or through recruited administrators (referred to for the remainder of this paper as administrative assets) whether by direct infiltration of university systems or the government of the U.S. Then detection and defensive measures will be outlined for each activity.

Hierarchy in Repetition

Hierarchy in repetition represents a method of taking an administrative task, which may be necessary or beneficial, and increasing the time burden by increasing the cycle repetition for the HQP to counteract that benefit by reducing HQP time on productive tasks. This is illustrated in Figure 1 and can be immediately implemented for any existing administrative function by taking the existing time cycle and altering policy for the next level up the pyramid shown in Figure 1. There is also the potential necessity for further time degradations. So for example, if faculty must already complete a self-study annually on their progress in research, teaching and service, a compromised administrative asset can recommend that such a self-study take place bi-or tri-annually after each semester. Once this policy is in place, and demonstrated to be successful the self-study can be mandated monthly and so forth. At each stage, to increase the time investment it is only necessary to show a benefit from the existing practice. 

Hierarchy in Oversight

In order to both foster excellence and protect against internal maleficence, academic organizations institute some form of oversight. The goal of this hierarchy (shown in Figure 2) is to increase the time investment necessary for HQP to comply with internal oversight. If this begins, for example, with an annual self-study of normal academic functions the time investment can be extended substantially by mandating a peer-review of these documents (e.g. by requiring three faculty HQP to read each self-study). Any other type of normal administrative task can be multiplied in this way. So for example instead of a single letter of reference from an HQP being needed for graduate school, three, or five or ten can be required. The HQP time investment can be extended further by increasing the number of peerreviewers (e.g. 5, 10, or the entire department), but also by demanding further reporting higher up the academic hierarchy itself. As some administrators are themselves some of the most valuable HQP, it is imperative from a foreign enemy's perspective that any contributions they make to research are eliminated. This can be done in part by requiring a summary document for each one in order to go up to the next level in the hierarchy. So for an example, a department head would need to read the reports from peer review and make a new summary report for the dean, and so forth.

To foster compliance, administrative assets can be instructed by foreign handlers to use potential crisis examples from either their own institution or other institutions. For example, if University A was implicated in academic plagiarism, University B can use the negative publicity to push through a crisis policy that demands that no plagiarism of any kind will be tolerated on campus to ensure academic excellence. Most academic HQP will agree with this sentiment and would be expected to vote for such a policy. Then University B can implement the policy by using a highly-publicized automated plagiarism detector [START_REF]Such services include: TurnItIn, iThenticate, Viper, WriteCheck, Plagiarism Checker[END_REF] to screen all internal self-study reports and summary reports. This has the foreign benefit that it forces domestic HQP to make a novel (and thus more time consuming) selfstudy at each interval and it prevents from those higher up the academic hierarchy from simply cutting and pasting from other reports.

In addition, this hierarchy of internal oversight can be used to directly slow the progress of science and engineering research in the U.S. by requiring approval from the next level up the academic hierarchy for as many functions as possible. Each function (e.g. purchasing of a chemical) can be systematized in form that has every possible permutation of variable for the function present to ensure maximum time expenditure by the American HQP. These permissions can be mandated by foreign administrative assets to be done on hard copy paper with actual physical signatures on the same piece of paper to maximize the delay for any function. Again, if any such procedures are in place administrative assets can be instructed to bump the approval process up the next level of the hierarchy with another mandated report. In the past, such small changes will in no way raise concern or suspicion and in fact may even garner administrative awards and faster promotion for the foreign asset [START_REF] Gibbs | Do formal salary systems really matter?[END_REF] , increasing his/her worth as a foreign intelligence asset. Similar to the increasing time investments that can be demanded at the institutional level, acquiring nationallevel government administrative assets can be used to deploy a more stringent global oversight hierarchy as shown in Figure 3. The entire hierarchy in Figure 2 is summarized in the ground floor of Figure 3. National level rules and regulations can use compliance for driving administrative rules up the hierarchy in Figure 2. National-level administrative foreign assets can use the same method of using an example crisis at one institution to inflict time investments at all institutions. For example, former President of Parliamentary Commission for the Conflict of Interest and University Professor, Desa Mlikotin-Tomic, was convicted for 'trading' exam results at the Zagreb Faculty of Economics in Croatia along with 18 professors, students and mediators. [START_REF] Dalje | Corrupt professor sentenced to 14 months[END_REF] Again all faculty in any nation including the U.S. would be expected to be "against" selling exam results. A national rule could be implemented to institute statistical analysis of all exams to look for potential cheating and be enforced by an external commission in each subdiscipline of science and engineering made up of a large number of faculty specialists as well as those in unrelated fields. Again, any time that HQP are spending on such a commission they are not working on research for the benefit of the country. 

Hierarchy in Scope

Next a hierarchy in scope can be used by administrative foreign assets as a tool to increase HQP time investment in unproductive tasks. The hierarchy in scope is shown in Figure 4. For example, it may make sense for the IT department of a university to review IT-related purchases as they will be servicing them. However, this function can be extended by creating a faculty committee on IT purchases that has a representative from each organizational unit that reports to the committee whenever purchases are planned to look for potential bulk purchase discounts or other legitimate synergies. Again, the policy appears to be productive and useful, but can result in a major HQP time investment. Similarly, the breadth of stakeholders can be expanded to larger and larger communities in order to create delays. So, for example, if an HQP is attempting to build an outdoor research facility it can be proposed to the community for their opinions (who may only be indirectly affected), or the state government or even multinational organizations like the UN to look at global significance. Such scope extension can increase HQP time investments in non-productive tasks directly, but also the resultant delays can lead to frustration, which can further reduce American HQP productivity. 

Hierarchy in Intrusion

Finally, foreign intelligence organizations can use the hierarchy of intrusion, to take existing tasks and amplify the time investment necessary for the HQP. So a basic report can be mandated to online training then to onsite training. To ensure compliance foreign administrative assets can demand on site reviews that involve as wide a selection of HQP at a time -so that a single administrator can invest one day of time and use dozens of HQP-days to prepare and comply with site visits. An even superior method of HQP time destruction from foreign intelligence perspectives is to mandate off site training because then the travel time and the expense come out of HQP budgets. 

Applications

The five hierarchical methods to transition HQP time to non-productive administrative activities can be applied in every area of academia. Here areas to be evaluated include grant writing, purchasing, reporting, outreach, budget accounting, safety, computer security, and sensitivity training. These areas are necessary for academia and academic research to function and can be expected to be supported in the general scope by academics. However, the routine procedures meant to promote a healthy academic environment will be applied by foreign administrative assets with such aggressiveness as to ensure American HQP time available for research is minimized or eliminated completely. In each case the intelligence asset can argue that excellence and best practices demand moving up the hierarchies shown in Figure 12345.

Grant Writing, Reviewing and Awarding

Grant writing, although critical to the operation of research in most advanced nations including the U.S., is by default unproductive HQP time investments. Thus, foreign intelligence assets can be advised to do everything within their administrative scope of control to increase the amount of time American HQP must dedicate to grant writing. At the national level this can begin with the formatting and size of calls for proposals (CFPs) themselves. Best practices (for HQP time waste) would involve CFPs being written to be as long and as detailed as possible as this will increase the amount of time HQP need to invest simply in reading them. The formatting and CFP standards should be changed with every CFP cycle to ensure that HQP must read every individual CFP and discourage any copying and pasting 20 from previous proposals. The CFP can be broken down into multiple parts with multiple file types that demand the use of closed source and expensive software to open and edit. The complication of the CFP will utilize time, but arbitrary proprietary formatted documents and software will further reduce research funding for research itself in the U.S. as any funds spent on arbitrary software are not being used for real research. Best practices also would involve demanding as much as possible up front in the draft cycle including: detailed budgets with each planned expenditure broken down by type with multiple quotes for anti-fraud documentation, detailed intellectual property (IP) agreements and conflict of interest forms, proposed research artifacts to be shared with the general public (e.g. Microsoft PowerPoint presentations, Final Cut Pro Video Presentations, and Adobe Photoshop Posters). To increase the HQP investment these artifacts can be further broken down into sub-groups (e.g. ages for outreach) following Figure 4.

In many countries including the U.S. grant proposals go through a system of peer review. To maximize the HQP investment, as many reviewers as possible should be requested. Normally this would be viewed as being more rigorous and again garner rewards for the foreign administrative asset requesting the change. Grant applicants should be forced to review a certain number of proposals and write summaries and recommendations with a minimum word count that they would need to do without copy/paste (again enforced by anti-plagiarism software discussed above). As many rounds of review as possible should be instituted by the foreign asset to guarantee excellence -and a committee made of HQP should write a summary of the reviews before each successive round.

Foreign administrative assets would seek to inject as many additional factors that are not based on technical excellence as possible into the review process. In addition, HQP can be required to write on and evaluate proposals on these requirements as well. Any arbitrary factor not associated with the engineering or science will effectively dilute the quality of the proposal pool if it is used for evaluations. The logical choice for the arbitrary factor will depend on the social variables and culture of the region or the country. For example, requiring quotas based on gender, race, age, ethnicity, religion, skin-color or hair color or other arbitrary discriminator will ensure that some of the most qualified HQP are eliminated from consideration and funding. Similarly using discriminators such as birth location or affiliation with a political party as a litmus test for academic success by a foreign administrative asset can garner support from the ruling government party while also weakening the nation's scientific infrastructure. Defunding of the elite HQP in the U.S. using this technique again could lead to rewards for the foreign administrative asset if the appropriate social variable is selected.

Finally, even the award itself can be used to cannibalize HQP productivity time. The acceptance of the grant could be required to be made in person at a distance that involves traveling and involve detailed signing of complex forms for intellectual property, non-disclosure agreements (NDAs), etc.

Purchasing

With the advent of online shopping even scientific equipment can be purchased quickly with a credit card and shipped to most labs in the world in a matter of days. Experimental HQP are reliant on high-quality equipment to make progress in their respective fields so best practices for foreign intelligence assets using administrative techniques to neutralize HQP must slow the purchasing process as much as possible. Efforts must be made to remove the simplest form of purchasing from HQP, by for example, mandating that all equipment be passed through central purchasing rather than purchased on a credit card. Examples of scientific fraud can be used to demand that oversight. For example, a famous case in the U.S involved now felon and former professor Craig Grimes who was accused of several cases of fraud [START_REF] Reich | Duplicate-grant case puts funders under pressure[END_REF] , including defrauding the National Institutes of Health and Advanced Research Projects Agency of $3 million in federal grant monies, much of which was misappropriated for the personal use. This mandate can be strengthened using forms that must be filled out by hand and signed justifying every purchase and tying it back to specific line items inside proposals. In addition, to ensure "appropriate use of funds" multiple vendor quotes can be required for every purchase, again actually ensuring maximum HQP time invested per purchase.

There is now considerable evidence that both free and open source software 22 and free and open source hardware [START_REF] Pearce | FOSH is less well developed but there is some evidence including[END_REF] save research funding. Scaled collaboration made possible by open source design results in superior design with lower associated costs due to the continuous improvement in software code, thereby making it more robust and innovative. [START_REF] Raymond | The cathedral and the bazaar[END_REF] Free and open source software (FOSS) and hardware (FOSH) design can be combined with selfreplicating rapid prototyper (RepRap) 3-D printing [START_REF] Jones | RepRap-the replicating rapid prototyper[END_REF] for distributed digital fabrication of low-cost scientific equipment. [START_REF] Wittbrodt | Generation of orientation tools for automated zebrafish screening assays using desktop 3D printing[END_REF] The open sharing of digital design has reduced capital cost to an unprecedented 90-99% decrease from the cost of conventional equipment. [START_REF] Pearce | FOSH is less well developed but there is some evidence including[END_REF] The lateral scaling of shared design has created substantial value resulting in hundreds and even thousands of percent return on investment for science funders. [START_REF] Pearce | Return on investment for open source Notes scientific hardware development[END_REF] To stop these cost savings for science in the U.S., foreign intelligence assets must make every effort to deny the use of any form of open source software or hardware. This denial can be based most easily on security concerns, which are convoluted enough to raise questions [START_REF] Payne | On the security of open source software[END_REF] , regardless of the evidence that open source can be used to enhance security. [START_REF] Hoepman | Increased security through open source[END_REF] Blanket restrictions on the use of any form of open source hardware or software can be made by any of the government agencies, funders and university administrators compromised by foreign intelligence serves to slow the rate of scientific progress in the U.S.

Reporting

After a grant is awarded for scientific research as much HQP time as possible can be relegated to reporting by foreign administrative assets in order to minimize scientific progress in the U.S. This is most easily accomplished by enhancing existing reporting requirements that are already standard among academic funding agencies using the hierarchy methods. First, for example, the repetition hierarchy can be climbed following Figure 1, by changing annual reporting requirements to monthly reports. These reports can be mandated to circulate internally first for peer review and department head or dean sign off (following Figure 2), before being sent to for external review with various committees external to the grantee's university (following Figure 3). New reports for other stakeholders could be mandated (following Figure 4), always using an incompatible format to obfuscate copy and pasting-based time-saving methods. Finally, using the strategies shown in Figure 5, progressively more intrusive reporting can be mandated along with training to do the report. Online training can involve methods to guarantee maximum time expenditure, such as long training videos with 100% pass-rate requirements on quizzes about the videos. Following this method as much reporting as possible should be mandated by foreign assets to involve site visits with multiple HQP. Ideally large numbers of such HQP from diverse disciplines would be involved, all of which would be required to travel to the site and fill out long and complex forms.

Outreach

Outreach to encourage STEM (Science, Technology, Engineering and Math) education is already mandatory for grants from some U.S. government organizations in order to recruit future HQP. To hobble current HQP, their role in STEM recruitment can be made a requirement for all funding and expanded substantially. As mentioned above this first can occur by expanding the scope and demand outreach materials not for one target of youth, but for every age level (Figure 4). The ideal situation from a foreign intelligence perspective would be inappropriate age groups that could not benefit the target directly from such outreach by creating more HQP. This would include both adult and geriatric science outreach, but also extremely young children. Firstly, HQP can be mandated to participate in this outreach directly (e.g. by hosting learning seminars). These seminars should be scheduled by foreign administrative assets for all regions within the target country for official reasoning about "geographic equity" and "minority group equity", but actually for the main purpose of using additional travel time to further cut HQP productivity and travel costs to reduce funding available for research. Secondly, mandated outreach can take the form of summaries of HQP research and re-writing them at each grade level (following Figure 3). The former could be made more frequent (e.g. monthly or even weekly following Figure 1) and the latter assignment can be checked using automated tools already available in proprietary text editing software such as Word Perfect, which again would lead to further draw down on research moneys for unnecessary proprietary software.

Budget Accounting

Perhaps the most natural method to accelerate HQP time expenditures while seeming to adopt best administrative practices is in the use of aggressive budget accounting. With the use of the detailed plan of expenditures developed as part of the grant writing process including full competing quotes for each purchase, it is possible to do line item audits of all expenditures. Administrators will need to be hired to review and audit these expenditures, which will further drive up overhead costs and reduce spending for research in the U.S. There are numerous international examples to draw from where faculty have misused research funds, which can be used as justification of the need for this level of due diligence. This due diligence can also be used for detailed conflicts of interest audits, where HQP would be asked to report all personal investments and all investments of their relatives. The scope of relatives can be expanded following Figure 3 (e.g. to spouses of blood relatives and their relatives). For HQP with multiple projects it can be required that they produce a time log for value accounting for each project. This is already practiced in some industries, but again using the five hierarchies can be expanded into a significant time commitment. Finally, HQP can be responsible for developing detailed reports of any in-kind contribution they claim toward a project. To make these processes as time consuming as possible, foreign administrative assets can require HQP to account for their activities every 15 minutes throughout their working time and assign that time to a specific budget for a specific contract. This could be accomplished, for example, with software that beeps every 15 minutes and freezes the computer screen of the HQP before they comply with filling out a multiple part form. This strategy has two core benefits. First, it reduces the actual research time of the HQP to fill out the form. Second, and more importantly, interruptions decrease performance and efficiency, but add to stress and mental loads for the HQP. [START_REF] Jackson | The cost of email interruption[END_REF] Each interruption reduces the ability of the HQP to perform challenging mental tasks and deep thinking that lead to scientific and technical advancement. Foreign administrative assets can ensure that any HQP that complains about the accounting oversight can be immediately publicly audited for their entire academic career to provide a disincentive for any movement against greater time expenditures.

Safety

"Safety first" is a common slogan used in both industry and academia and no one wants to work in an unsafe environment. Thus a call to create an enhanced "safety culture" of "safety climate" 31 should be met with a minimum of resistance from HQP faculty at America's universities. Following Figure 1, routine safety audits can be mandated and increased in frequency. Such safety tours can be done in large groups (peer review via Figure 2) of all effected HQP (and even better from a foreign intelligence perspective-by unaffected HQP following Figure 3). In addition, to onsite review, HQP can be mandated to attend a number of offsite "best practices" safety tours in industry, government labs or other academic institutions (Figure 5). Again, travel time should be maximized to minimize available research time and research expenditures on travel. In addition, mandatory safety training can take the form of online training. This training can be arranged to maximize HQP investment by having password protected login under the HQP name, linear lectures with video that cannot be paused (and restart form the beginning if stopped for any reason) and online detailed quizzes to ensure that HQP are concentrating on the minutia of the videos. As one can never be too safe, this application can be a good candidate for a form of continuous improvement, which will use a cyclical large amounts of HQP time on non-productive tasks.

Computer Security

There is a consistent series of news articles discussing the risk of cyber-attacks and the needs for computer security. [START_REF] Clark | A comparison of commercial and military computer security policies[END_REF] There is a well-established national hacking initiatives [START_REF] Jinn | China's development of asymmetric warfare and the security of Taiwan, Republic of China[END_REF] used to steal research secrets. Thus, it is a reasonable administrative request to ensure computer security. One of the easiest methods of improving computer security is to ensure that un-authorized people do not gain access to the network when HQP leave their desks. This can be accomplished with auto logoffs, which log out of a computer after a given amount of time. For optimal security the time before auto logoff should be minimized (e.g. 10 minutes or less) on all computers including HQP desk computers and computers that run scientific equipment. This follows the goal of maximizing repetition of this autologging off found in Figure 1. The password rules should also be as convoluted as possible, use multi-authentication and change frequently in order to use more HQP time. Fortunately, high-security password recommendations follow this protocol. As noted above, constantly needing to relog into a machine causes interruptions, which decrease performance and efficiency, but also to stress and mental loads for the HQP. In addition, HQP can be required to register their proprietary software personally, and update it following an advanced hierarchy or repetition. Computer security can also be used as means of justifying repeating backup requirements during working hours by the HQP themselves. This will all reduce active HQP research time and thus research quality and quantity of output, while at the same time improving the performance of the administrative metrics of research.

Sensitivity Training

HQP research time can be effectively reduced by mandating continuous education in areas that do not add to their technical competence. These areas of investigation that are most appropriate for using in this mechanism are dependent on the culture of the target. For example, sensitivity training can be used based on race, sex, age, or class. Sensitivity training topics should be chosen that the majority of HQP agree with on principle (e.g. faculty should not be discriminated against by age). The training can be coupled to audits of potential discrimination (e.g. age, sex, religion-based annual surveys to ensure that there is not a non-representative population of HQP). This information can be used to shut out the best HQP from positions, weakening the nation's talent pool (e.g. by setting up race quotas). Then following Figure 1, both routine sensitivity audits and training can be mandated and increased in frequency. The audits will take time for HQP to complete and should be made as complicated and detailed as possible. Then the training can be done in large groups (peer review via Figure 2) of all effected HQP (and even better by unaffected HQP following Figure 3). Committees can be arranged with mandatory representatives from each subgroup, again using valuable HQP time. Finally, using the strategies shown in Figure 5, progressively more intrusive reporting can be mandated along with training to do the sensitivities reports themselves. Online training should involve methods to guarantee maximum time expenditure, such as long training videos with 100% to pass-rate quizzes about the videos. As much reporting should, however, involve site visits with multiple HQP, ideally large numbers of such from diverse disciplines all which must travel to the site and fill out long and complex forms to ensure they are not being discriminatory.

Beyond Time

New policies created by foreign administrative intelligence assets that directly use HQP time in the U.S. are the most valuable towards reaching their goal of 12 additional hours of unproductive time investment per week. However, foreign intelligence services could use other mechanisms to drive the effective overhead on research funding. If a specific finite amount of resources is dedicated to research and development by Americans, foreign intelligence would attempt to force as much of those resources as possible be diverted to non-research-related overhead. There is already a mechanism using overhead at most institutions in the U.S. that facilitate the transfer of research funds from productive research to administrative salaries and in some cases building depreciation. [START_REF] Ginsberg | The fall of the faculty[END_REF] Interestingly, in the latest Grant Proposal Guideline for the National Science Foundation the use of lower overhead rates will now be considered a violation of their cost sharing policy, thereby decreasing money used for innovation directly. [START_REF]How the NSF will handle "indirect costs" (also known as facilities and administrative costs (F&A) for colleges and universities)[END_REF] Following the hierarchy systems and target applications above can all contribute to this creation of overhead. For example, staff for research services will be needed to help assemble complicated budgets and to ensure appropriate research accounting and oversight rules are being followed. New types of administrators will be needed, all pulling salaries out of expanded overhead rates, to follow the new national level rules and to make rules and ensure compliance locally. In general, these administrators will be less educated than the HQP, which are the targets. Thus, they are paid less, so to make effective use of administrative overhead reductions many more administrators are needed than HQP targets.

The breadth of the scientific and engineering establishment in the U.S. is too large to attack using the historical techniques such as assassination. For example, in 1943, British bombers attacking Germany rocket testing facilities including the V-2, decided the primary targets should be the homes of the scientists and engineers associated with the program and key HQP were killed during the raids. [START_REF] Hinsley | British Intelligence in the Second World War[END_REF] Similarly, in 1944 an officer from the Office of Strategic Services (OSS) attended a lecture by German physicist Werner Heisenberg, with a kill order if he was convinced Germany was capable of an atomic bomb. [START_REF] Dawidoff | The Catcher Was a Spy: The Mysterious Life of Moe Berg[END_REF] Fortunately for Heisenberg, the would-be assassin was convinced that no such bomb was eminent. These examples, were during a time of official war, but scientists have also been targeted outside of war. In 1980, Yahya al-Meshad, an Egyptian-born metallurgist and a member of the Iraqi Atomic Energy Commission, was murdered in his Paris, when arranging a shipment of nuclear fuels from France to Iraq. This attack and others to disrupt the nuclear collaboration between France and Iraq as well as earlier attacks on German scientists collaborating with Egypt on rockets, have been considered to be the work of Israel's Intelligence Service. [START_REF] Black | Israel's Secret Wars: A History of Israel's Intelligence Services[END_REF] What they all share in common is a fairly small scale focused attack on a few scientists. The new formalized methods presented here can be applied outside of an official declaration of war and can have broad wide-scale impacts on the economy of the U.S. Overall, a critical review of these techniques presented here provide results that appear to be an appropriate method for eliminating the effectiveness of HQP in the U.S. by foreign intelligence assets. In addition, they are less likely to be detected because the techniques fit well into conventional administrative practice and would be seen as a gradual administrative overreach rather than a widespread assassination plot of thousands of scientists, which would be more likely to resort in some form of retaliation or war. It should be pointed out that the applications of such techniques is not new. The CIA's precursor, the Office of Strategic Services (OSS), made similar recommendations in the form of sabotage for citizens of a foreign country that do not agree with their government. [START_REF]Timeless Tips for 'Simple Sabotage[END_REF] Using the non-violent methods outlined here, a foreign intelligence service needs to infiltrate a relatively small number of administrative ranks for the techniques to function. The techniques if applied in aggregate can easily shift the needed 20% percent of HQP time to administration, which would be expected to cripple the American innovation cycle.

Defense Against Administrative Techniques to Neutralize American HQP

Future work is needed to quantify the effectiveness of these techniques, how widespread they already are and counter-intelligence methods needed to detect if administration have been compromised in government, business, organization or university. However, it is hoped simply outlining these methods can provide some defense and some basic recommendations can be made here to help protect the U.S. from these forms of administrative attacks on American HQP.

First, American administrators at every level should work to maximize the amount of time HQP can spend on research by minimizing their administrative functions. Administrators can do a thought experiment on every rule asking how much HQP time per year the rule will invoke and can prioritize means to minimize this investment. As the values in the introduction made apparent, reducing HQP administrative time to zero, may be able to double national research output. To do this, administrators should look closely at their organization's rules to see if they can push down the hierarchies in Figure 12345. For example, if a faculty self-study review is currently warranted annually can the time between reviews be expanded to 2 years or perhaps at each promotion (e.g. 5-7 years)?

Second, administrators should attempt to isolate legitimate issues rather than have blanket policies that waste HQP time. For a security example, rather than auto log off the every faculty computer ever 10 minutes across the university, university faculty that work on national security sensitive research should have their facilities physically locked down to prevent unauthorized access to their computers.

Third, to begin to search out compromised administrators, leaders in each administrative unit can evaluate if administrative burdens have been increasing because of rule changes within their own organizations. In any administrative unit where such HQP time expenditures have been increasing, the administrators in charge of the rule change should be vetted carefully to ensure they have not been compromised by foreign intelligence services and means should be identified to reverse these HQP time expenditures.

Finally, national government organizations in particular must be vigilant to ensure their organizations are providing clear and terse guidelines to minimize administrative overreach in smaller institutions (e.g. universities) that make up the majority of HQP time expenditures.

Conclusions

This study analyzed a new approach of covert foreign infiltration to enable administrative techniques to neutralize HQP in U.S. without assassination or recruiting HQP directly. The five hierarchical strategies to increase administrative time expenditures for target HQP were applied to the areas of grant writing, purchasing, reporting, outreach, budget accounting, safety, computer security, and sensitivity training. Techniques were shown to increase the working time of HQP on non-productive labor at the expense of innovation over broad swaths of technological space, which would be expected to weaken both national security and the overall economy. By describing the techniques foreign intelligence services will be less likely to successfully implement them. In addition, several policy recommendations were made to conserve HQP innovation time.
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