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Introduction 
This document quantifies the scientific computing equipment (SCE) funded by the National Science 
Foundation (NSF) between 2013 and 2019.  The focus is primarily on the Office of Advanced 
Cyberinfrastructure (OAC) and other CISE Directorate Programs.  

The NSF has funded an EAGER project  called "Extending the Productive Life of Scientific Computing 1

Equipment", which seeks to develop cost-effective, and environmentally responsible, ways to extend the lives 
of scientific computing equipment (SCE) now in service at research institutions across the US.  One 
component of this project is to quantify the amount of such SCE funded by the NSF, and by other funders, to 
provide a baseline for the scale of potential  benefits of lifetime extension (additional computing services) and 
the quantity of SCE equipment disposal.  

Discussion 

Timeframe 
Any SCE that might benefit from lifetime extension, by definition, was originally purchased and commissioned 
in the past.  Typical service lives for SCE range from 3-7 years so, for the purposes of this analysis, we 
quantify the amount of SCE acquired each year between 2013 and 2017.  We  also examine several years 
around this window (2012, 2018, 2019) to better understand trends in spending and activity. 

Figures reported in the “Advanced Computing Appendix” and related SCE 
investments 

Some of the NSF’s SCE investments have been quantified. Each of the NSF’s annual budget requests to the 
US Congress  includes an “Advanced Computing Appendix” (titled “HPC Appendix” through FY2019) at the 2

end of the chapter titled “Directorate for Computer and Information Science and Engineering (CISE)”.  These 
Advanced Computing Appendices report actual disbursements for several categories of high performance 

1 https://www.nsf.gov/awardsearch/showAward?AWD_ID=2019506 
2 https://www.nsf.gov/about/budget/ 
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computing (HPC) systems funded as “cyberinfrastructure” to support research and researchers across the US 
research community.  Table 1 summarizes actual disbursements in different categories for fiscal years 2013 
through 2019 , as reported in the Advanced Computing Appendix in the NSF’s budget requests for fiscal years 3

2015 through 2021 .  4

● The spending category “Leadership Class Computing” (called “Petascale Computing” through FY2019), 
accounted for $252 million of actual total disbursements in the reported period, covering spending on 
both the “Blue Waters” system hosted at NCSA in Illinois and the more recent “Frontera” system 
recently commissioned at TACC in Texas.  

● Several smaller systems are covered under the “Advanced/Innovative Computing Systems and 
Services” category (called “Innovative HPC” through FY2019).  This category covered investments in 
five HPC systems: Stampede and Wrangler at TACC, Comet at SDSC, Bridges at PSC, and Jetstream 
at Indiana University, comprising $173 million of total spending in the period.  

Table 1: Annual NSF Disbursements for Advanced Computing 

Fiscal Year 2013 2014 2015 2016 2017 2018 2019 

Disbursements ($millions)        

Leadership Class Computing  
(formerly Petascale Computing) 

$30.12 $55.38 $42.75 $8.33 $0.36 $60.12 $55.07 

Advanced/Innovative Computing 
Systems and Services  
(formerly Innovative HPC) 

12.32 27.79 18.50 42.82 29.91 13.81 27.38 

Total: $42.44 $83.17 $61.25 $51.15 $30.27 $73.93 $82.45 

 

Disbursements average $61 million per year.  The standard deviation is $20 million across the seven annual 
totals, consistent with the wide variation in yearly amounts. 

A limited validation of these figures is presented in the appendix, comparing these disbursement figures for 
advanced computing to known awards for advanced computing projects in this period. 

Other SCE investments 
The advanced computing investments documented in the Advanced Computing Appendices do not cover the 
numerous small-scale SCE equipment funded for use by one or a few researchers, or one or a few institutions. 
Since these systems could also benefit from lifetime extension, it is also important to quantify this type of 
investment.  

In fiscal year 2019, the NSF invested over $8 billion in scientific research, personnel and equipment and made 
over 11,000 new funding awards.  Comparable levels of investment and award were committed in earlier 
years, translating into a very large portfolio of awards and spending to analyze.  Spending on the largest 

3 The fiscal year of the US Federal Government, including the NSF, runs from October 1 of one year to September 30 of 
the following year.  Figures for fiscal year 2014 (FY2014) refer to activities from October 1, 2013 to September 30, 2014. 
4 For example the NSF’s Budget Request for fiscal year 2016 requests funding for FY2016, estimates disbursements in 
FY2015, and reports actual disbursements in FY2014. 
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systems (described above) accounts for only 1% of the NSF’s total spending.  However investment in smaller 
scientific computing systems is not broken out by the NSF on either an award or disbursement basis.  

The NSF provides an “Award Search” functionality on its web site , enabling the public to search the NSF’s 5

database of funding awards.  Users can construct search queries, generate lists of NSF awards that match 
those queries, and download detailed results in Microsoft Excel files and other formats for offline storage and 
analysis.  

The NSF Award Search page was used between March 3, 2020 and May 25, 2020 to search for awards that 
might have funded the purchase of SCE. Different combinations of search terms and analyses of downloaded 
results were used, in an attempt to capture the most complete listing of awards funding SCE.  “Most complete” 
was assessed based on a manual review of award titles and abstracts to determine which ones predominantly 
covered investment in SCE.  The search parameters that were the most successful at capturing the most 
SCE-related awards were as follows: 

● Select awards where the field “Program Elements” includes any of the following programs: 
○ 1189: Major Research Instrumentation 
○ 8080: Campus Cyberinfrastructure 
○ 7231: Cyberinfrastructure 
○ 2890: CISE Research Resources 
○ 7684: CESER-Cyberinfrastructure 

● Select both active and expired awards 
● Select awards with a Start Date on or after Oct 1, 2011 (the first day of Fiscal year 2012). 

 
These search parameters yielded 2,063 awards (as of May 20, 2020).   Of these awards, the titles of 399 
contained one or more of the terms “comput”, “cluster”, “cloud”, or “data”, and it was hoped that the use of such 
search terms would reliably signal that the award funded SCE.  To confirm, we manually reviewed titles and 
abstracts of these 399 awards, and found that only 168 actually funded SCE (42.1%).  A similar manual review 
of the other 1,664 awards in the downloaded set of awards, found only 1 that funded a scientific computing 
system.  Of the 169 SCE-related awards in this sample, 131 were awarded in fiscal years 2013-2019. 

Table 3 presents the total number and total awarded amounts for these 131 SCE-related awards, as well as 
the number of awards and award totals by fiscal year of the award start date.  The number of awards averages 
19 per year (standard deviation of 6 across the seven annual totals).  Disbursements average $18 million per 
year (with a standard deviation of $10 million across the seven annual totals).  Average award size overall was 
$856,000. 

Table 3: NSF Awards (FY2013-2019) for Scientific Computing Equipment 

 

Fiscal Year 2013 2014 2015 2016 2017 2018 2019 

Number of awards   12  17  21  18  11  26  26 
Total awarded amount ($millions)  $7.62  $27.90  $24.41  $14.36  $4.51  $30.42  $19.21
Average award size per year ($millions)  $0.63  $1.64  $1.16  $0.80  $0.41  $1.17  $0.74

5 https://www.nsf.gov/awards/award-search-guide.jsp 
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Conclusion 
Based on a review of financial reporting and searches of its award database, the National Science Foundation 
(NSF) has invested $61 million per year in the purchase or operation of large scale scientific computing 
equipment (SCE) intended for use by researchers across the US, plus an additional $18 million per year in the 
purchase of smaller SCE systems intended for use by researchers at just one or a few institutions.  This 
indicates the NSF’s total investment in SCE is approximately $79 million per year. 

Note that this total NSF investment is only a fraction of the total investment in SCE by the academic research 
community.  Other funding for academic SCE include institutional funds, state governments, other government 
agencies (e.g. NIH), and private funders..  Based on a sample (n=22) of leading institutions that operate 
scientific computing equipment (the Coalition for Advanced Scientific Computing, CASC), suggest the NSF 
contributions may account for approximately 30%, which implies a total annual investment by academic 
institutions in scientific computing equipment of $260 million per year.  
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Appendix: Comparing Reported Disbursements for 
Advanced Computing with Amounts Awarded to Advanced 
Computing Projects. 
The figures in Table 1 represent disbursements (made in a specific period), rather than awards (with specific 
start and end dates).  Annual disbursements for each system are not reported, although total amounts 
awarded in connection with each system are publicly known.  

Table 2 estimates disbursements in these categories based on amounts awarded for each of the seven 
systems listed above.   For those awards whose terms fall entirely within, or entirely outside, the forecast 
period (FY2013-FY2019), the manner in which monies are distributed among the fiscal years does not affect 
the estimate.  However for most awards, which start before the beginning of FY2013 or end after the end of 
FY2019, there needs to be some basis for estimating how disbursements were distributed among the fiscal 
years within the award period.  

The basis used to distribute the total award amount into estimated annual disbursements is described in the 
column titled “Basis for Estimating Disbursements”.  

● For several awards, the award amounts are distributed evenly across a number of fiscal years.  This 
applies to the award that funded the purchase of Blue Waters, which is believed to have been financed 
by the vendor over time.  This also applies to two “operations and maintenance” awards, for Blue 
Waters and Stampede2. 

● For two awards (for Frontera and Stampede2, which had separate operations and maintenance 
awards), the award was primarily for the equipment purchase and was distributed across three fiscal 
years. 

● For the remaining awards (for Bridges, Jetstream, Stampede, Wrangler), it is assumed that the award 
was disbursed primarily in the first two fiscal years (35% and 41% each), with the remaining 24% of 
disbursements spread evenly over the next four fiscal years (6% each).  This reflects an assumption 
that the awards included some funds for operations and maintenance during the early years of the 
systems’ operations. 

On this basis, annual disbursements have been estimated for each of the awards shown in Table 2, and total 
disbursements for FYs 2013-2019 are totalled in the table: 

● In the “Leadership Class Computing” category, $252 million of actual total disbursements in the 
reported period, compares with $290 million of estimated disbursements (estimate is 15% over the 
actual).  

● In the “Advanced/Innovative Computing Systems and Services” category $173 million of total spending 
in the period compares with $151 million of estimated disbursements (estimate is 13% below the 
actual).  

Given the somewhat arbitrary basis for estimating annual disbursements for each award, the resulting 
estimated total disbursements match the reported disbursements in each category of spending reasonably 
well.  This indicates that the list of awards assigned to each category is accurate. 
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Table 2: Estimated NSF Disbursements (FY2013-2019) for Advanced Computing Based on Award 
Amounts 

Category 
& System 
Name Title [NSF Award Number] 

 Total 
Awarded Start Date 

End Date Basis for Estimating Disbursements 

 Est 
Disbursements 

(FY13-19) 

Leadership Class Computing $486,349,325     $289,893,554 

Blue 
Waters 

Leadership Class Scientific and 
Engineering Computing: Breaking 
Through the Limits [0725070] 

 226,551,969 10/01/2007 08/31/2018 Award spread evenly across 10 FYs 
(FY09-FY18) 

 135,931,181 

Blue 
Waters 

Sustained-Petascale In Action: Blue 
Waters Enabling Transformative 
Science And Engineering [1238993] 

 146,548,222 10/01/2013 12/31/2020 Award spread evenly across 7 FYs 
(FY13-FY20) 

 125,612,762 

Frontera Computation for the Endless Frontier 
[1818253] 

 62,999,135 09/01/2018 02/29/2024 Award spread across 3 FYs (45% in 
FY19, 45% in FY20) 

 28,349,611 

Frontera Operations & Maintenance for the 
Endless Frontier [1854828] 

 48,249,999 10/01/2019 09/30/2024 *  - 

Frontera Planning for the Leadership-Class 
Computing Facility [1925096] 

 2,000,000 07/01/2019 09/30/2020 *  - 

Advanced/Innovative Computing 
Systems and Services 

 
$214,401,568 

    $150,719,864 

Bridges Bridges: From Communities and Data to 
Workflows and Insight [1445606] 

 20,895,167 12/01/2014 11/30/2020 Award spread across 6 FYs (35% in 
FY15, 41% in FY16, 6% in each of 

FY17-FY20) 

 19,641,457 

Bridges Category I: Bridges-2: Scalable 
Converged Computing, Data, and 
Analytics for Rapidly Evolving Science 
and Engineering Research [1928147] 

 11,999,999 10/01/2019 09/30/2021 *  - 

Comet Gateways to Discovery: 
Cyberinfrastructure for the Long Tail of 
Science [1341698] 

 27,313,477 10/01/2013 03/31/2021 *  27,313,477 

Comet Category I. Computing without 
Boundaries: Cyberinfrastructure for the 
Long Tail of Science [1928224] 

 11,999,999 10/01/2019 09/30/2020 *  - 

Jetstream High Performance Computing System 
Acquisition: Jetstream - A 
Self-Provisioned, Scalable Science and 
Engineering Cloud Environment 
[1445604] 

 13,799,929 12/01/2014 11/30/2020 Award spread across 6 FYs (35% in 
FY12, 41% in FY13, 6% in each of 

FY14-FY17) 

 12,971,933 

Stampede Enabling, Enhancing, and Extending 
Petascale Computing for Science and 
Engineering [1134872] 

 56,000,001 09/01/2011 12/31/2017 Award spread across 6 FYs (35% in 
FY15, 41% in FY16, 6% in each of 

FY17-FY20) 

 36,400,001 

Stampede2 Stampede 2: The Next Generation of 
Petascale Computing for Science and 
Engineering [1540931] 

 30,000,000 06/01/2016 05/31/2021 Award spread across 3 FYs (40% in 
FY17, 40% in FY18, 20% in FY19) 

 30,000,000 

Stampede2 Stampede 2:  Operations and 
Maintenance for the Next Generation of 
Petascale Computing [1663578] 

 30,000,000 10/01/2017 09/30/2022 Award spread evenly across 5 FYs 
(FY18-FY22) 

 12,000,000 

Wrangler Wrangler: A Transformational Data 
Intensive Resource for the Open 

 12,392,996 11/01/2013 10/31/2020 Award spread across 6 FYs (35% in 
FY14, 41% in FY15, 6% in each of 

 12,392,996 
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Science Community [1341711] FY16-FY19) 

* Basis for estimating disbursements does not affect estimated disbursement during FY13-FY19 since the award falls 
completely within, or completely after, that period. 
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