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BACKGROUND
It has long been recognized in numerous reports from the National Research Council that
planetary research and data analysis programs (R&A) provide the foundation on which the U.S.
solar system exploration program is built and a principal means by which we gain benefit from
the tax-payer investment in missions (e.g., An Enabling Foundation for NASA's Space and Earth
Science Missions, SSB 2010). It is also recognized that they are essential elements for the
maintenance of the planetary workforce
(http://lasp.colorado.edu/mop/resources/links/PlanetaryScienceWorkForceSurvey2011/). They
also directly advance SMD Planetary Science Division strategic goals (e.g., see 2011 NASA
Strategic Plan, http://www.nasa.gov/pdf/516579main_NASA2011StrategicPlan.pdf). Unlike
astronomy and astrophysics, which had a substantial preexisting community rooted in academia,
or geology/geosciences which has substantial roots in both academia and industry, modern
planetary science is the creation of NASA, so most of the planetary community and the
capabilities it represents is supported directly by the agency.
In recent years, R&A programs in the Planetary Science Division have suffered from funding
instability, exceptionally low selection rates, and the worst performance across the divisions of
the Science Mission Directorate in meeting the Government Performance and Results Act based
goal of making funding decisions for more than 80% of proposals within 150 days of their
submission. The consequence of these various factors is the undermine both the short- and longterm health of the U.S. solar system exploration program with the prospect of reduced science
capabilities and reduced return from existing mission activities.
This report seeks to gain some insight into the state of R&A programs overall and the perception
of ongoing problems by examining their current and past budgets and other statistical
information. These also provide information from which policy can be imputed and evaluated.
This report is not exhaustive. It does not address some issues such as inadequate staffing at
NASA HQ that has been previously noted (SSB 2010 above). It does not assess the health and
management of individual programs.

EXTERNAL FISCAL PROPOSALS AND RECOMMENDATIONS
NASA is currently developing or has developed an operating plan for FY13 under Continuing
Resolution under which Congress has authorized NASA to operate at its FY12 level. Planetary
Division leadership reports (at the DPS conference in October 2012) that NASA has been given
guidance by the OMB to follow the President's 2013 budget proposal to Congress in developing
this operating plan. Under this proposal, funding for Planetary Science Division declines 20%
from FY12 to FY13. A portion of R&A is incorporated in the "Planetary Science Research" line
of this budget, which unlike the rest of PSD, increases by more than 8% between FY12 and
FY13.
The planetary decadal survey (Vision and Voyages for Planetary Science in the Decade 20132022, SSB 2011) recognized that its recommendations to NASA for future planetary missions of
various classes and other activities might be adversely affected by difficult fiscal times. It states:
"It is also possible that the budget picture could be less favorable than the committee has
assumed. If cuts to the program are necessary, the first approach should be descoping or delaying
Flagship missions. Changes to the New Frontiers or Discovery programs should be considered
only if adjustments to Flagship missions cannot solve the problem. And high priority should be
placed on preserving funding for research and analysis programs and for technology
development."
It further recommends:
"...that NASA increase the research and analysis budget for planetary science by 5 percent above
the total finally approved FY2011 expenditures in the first year of the coming decade, and
increase the budget by 1.5 percent above the inflation level for each successive year of the
decade."
This recommendation is not contingent upon a particular fiscal environment, in part because
when times are difficult it is even more important that these programs are stable and predictable
– and expanded – to preserve skill-sets while continuing to generate science return, in
anticipation of an improved fiscal environment in the future.
THE DATA
Cumulative budget information for what has been categorized as "R&A programs" and some
additional programs has been accumulated through Freedom of Information Act requests over a
period of years and recently provided by NASA in response to direct queries in support of this
effort to understand the health and state of the R&A programs. This information is contained in
RA_budget_history_03_13.xlsx (accompanying this report). The last three data columns are
FY12 (LPSC) - Budget information for FY12 provided at the Lunar and Planetary Science
Conference in The Woodlands, TX, on March 19, 2012.
FY12 Budget information provided by HQ for FY12 after the close of the fiscal year.

FY13 -

Working budget information provided by HQ for FY13. These numbers are
potentially fluid.

Colored rows indicate the list of "R&A programs" for which the budget numbers were provided
at LPSC 2012. Some of the programs included would not normally be considered "R&A" by the
planetary community, such as mission participating scientist programs, which directly support
missions. However, they are included in this listing by NASA because they are among those
programs included in the ROSES call.
Further information has been collected from the NASA SARA site (Service and Advice for
Research and Analysis - http://science.nasa.gov/researchers/sara/) regarding success rates and
other data for individual research programs. This is information is very incomplete, and is
provided in psd_grant_stats.xlsx.
BUDGET HISTORY

Figure	
  1.	
  	
  Overview	
  of	
  cumulative	
  budgets	
  from	
  2003-‐2013	
  for	
  ROSES	
  
program	
  elements	
  identified	
  by	
  PSD	
  as	
  “Research	
  and	
  Analysis”	
  at	
  the	
  2012	
  
LPSC.	
  The	
  2013	
  numbers	
  are	
  “working	
  budgets”	
  and	
  subject	
  to	
  modification.	
  

Over the past decade, aggregate competitive funding for research, technology development and
mission support through ROSES has increased at an average rate of 5%/year. More than half of
this growth has been through the inclusion of mission support, PDS, NEOO and R&A Misc. with
the remaining “Basic Research, Data Analysis, Astrobiology, Technology” (hereafter also
referred to as “traditional R&A”) growing at a net 2.2%/year. Two significant divots in the
growth have occurred, borne primarily by the traditional R&A programs. Around 2007, research
funds were effectively reallocated for the Crewed Exploration Vehicle and Crewed Launch
Vehicle by the NASA Administrator. In 2010, funds were made available through “rephrasing”
of grants to help cover MSL cost overruns. The impact of these actions will be discussed later.
In Figure 1, “Mission Support” is primarily participating scientist programs. PDS is separated
because it is competed only once every five years and is a primary infrastructure program for
PSD. NEOO has a budget that has taken on Congressional interest and primarily supports survey
programs. The nature of the programs supported by “R&A Misc.” is not clear, nor whether they
are competed.
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In Figure 2, traditional R&A (“Basic Research, Data Analysis, Astrobiology, Technology”) is
broken down into its principal components. In Figure 3, we see the 2007 cuts harshly impacted
Astrobiology, reducing most of its programs by 50%. Technology was similarly negatively
impacted. After 2007, growth in traditional R&A was driven primarily by Data Analysis, Basic
Research and Astrobiology. Technology programs, after an initial bump up, have ultimately
languished.
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BUDGET MANAGEMENT IMPACTS ON RESEARCH PROGRAMS
The effect of rephrasing in 2010, while decreasing funds expended on Research for that year,
would not necessarily have an immediate impact since these were primarily unspent funds
shifted to subsequent fiscal years. However, because additional funds were not added to the
budgets of individual program elements to cover rephased funding obligations, the predicted

impact to these program elements was the reduction of funds available for new awards (the
unobligated portion of the budget) and a reduction in selection rates for those programs. This
would exacerbate the similar effect of apparent increasing proposal budgets
(psd_grant_stats.xlsx). In anticipation of this, it is reported that in 2010 a number of programs
reduced their selection rates in an effort to mitigate the impact on selection rates. As a
consequence the net effect is seen in Figure 4: historically low selection rates in 2010 and 2011
with the expectation of similar effect in 2012.
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Another significant factor impacting selection rates is reflected in the poor performance of PSD
in meeting GPRA standards (making funding decisions for more than 80% of proposals within
150 days of their submission). In Figures 5 and 6 (note the difference in X-axes), the long delays
observed were attributed to the failure of program officers to be given their budgets, making it
difficult to know how many selections they could make. In 2012, program officers were not
informed of their budgets levels until March 16, the Friday before the Lunar and Planetary
Science Conference, nearly half-way through the fiscal year.
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Scientists will make decisions on whether or not to apply to a program in part based upon the
success or failure of proposals submitted to the previous call. The longer selection decisions are
made and the extent to which a proposal is in the limbo category of ‘selectable’, the greater the
pressure on the scientist to presume failure and to submit a new proposal or resubmit the
previous proposal to the same program. This would tend to drive up numbers of proposals
submitted and add downward pressure on selection rates. Low selection rates themselves also
tend to be self-reinforcing in that scientists may desire to improve their chances of funding by
increasingly “recycling” rejected proposals, further adding downward pressure on selection rates
and increasing the work of reviewers.
This situation was partially improved with the report at the 2012 DPS conference by the
Planetary Division Director that program officers had been given their budgets levels near the
beginning of the new fiscal year. Unfortunately, the budget levels provided were only those
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PSD COMPLIANCE WITH DECADAL RECOMMENDATIONS
Definitions are the bane of interpreting any document. What programs together comprise the
decadal survey’s “research and analysis budget for planetary science” to be increased 5% relative
to FY11? If one takes the programs presented by PSD at the 2012 LPSC, their cumulative budget
in FY11 was $220.5M. Their working budget for FY13 of $234.8M represents an increase of
6.5% - exceeding the decadal recommendation. If one were to remove NEOO (with the
congressionally mandated increase in budget from $7.8M to more than $20M/year beginning in
FY12), the FY11 number would be $212.7M and the working budget for FY13 $214.3M – an
increase of less than 1%. Removing mission support programs and PDS would be something of a
wash. It would not be sensible to consider compliance with the decadal survey recommendation
could be satisfied with investment in a single program, particularly given that to do so would
require cessation in the net growth of all other programs. The further recommendation that these
programs increase in budget 1.5% over inflation for the remainder of the decade gives clear
indication that the funding curves, however one parses them, should be increasing and not
decreasing as they do in the above figures. This priority of this recommendation is indicated by
the fact that it was not contingent upon the budget environment as were its mission
recommendations.
CONCLUSIONS
R&A programs are essential to providing the context for defining well-focused missions that
maximize the return on taxpayer investment and supporting the continuing data analysis from
which that return is realized. This foundation for US solar system exploration requires long-term

stability in its funding and be given the priority by NASA management that any other strategic
mission would receive. The record indicates that this has not been and is not the case. The future
of the US planetary science community and US solar system exploration is at risk.
RECOMMENDATIONS
(1) Funding stability and modest growth of traditional R&A programs (defined earlier) must be a
top priority of the Planetary Science Division. Instability, uncertainty or even decreases in
overall PSD funding negatively impacting mission lines only increases the importance of this
recommendation to preserve our nation’s science capabilities.
(2) Near the beginning of each fiscal year, program officers must be notified of what their entire
budget for the year will be, consistent with (1), so that they can effectively manage their
programs and meet GPRA goals.
(3) Long-term planning for R&A programs in the aggregate needs to be informed by an ongoing
assessment of the full range of activities (research and missions) that are required to address
planetary-related strategic goals as laid out in the NASA Strategic Plan, the relative priority
of those activities, and the extent to which those activities are supported. This process needs
to be open and transparent to the public. (1) and (2) are not contingent on the implementation
of (3).

