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Agenda

> Introduction to ARPA-E and IMPACTS
> Motivation and Approach
» Sample Results
— Case study: Ascertain impact
— Portfolio analysis: Operate for impact

— Natural language processing: Plan for impact
> Discussion
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What 1s ARPA-E?

The DOE’s Advanced Research Projects Agency-Energy (ARPA-E):
> Provides Research and Development funding for high-risk, high-

reward, transformational ideas

> Focuses on technologies that could fundamentally change the
way we get, use and store energy

> Accelerates energy innovations that will create a more secure,
affordable, and sustainable American energy future
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ARPA-E Impact Indicators to date

for further

Trademark Office

Since 2009 . .
ARPA-E has A 166 Projects have 86 companies
provided 7\ attracted more than formed by
orpe ARPA-E o
$2.4 billion .
projects
in R&D funding to
more than 875 projects in private-sector follow-on funding
229 projects yi—
have - — B 609 tent
peer-reviewed — patents
journal articles N issued by U.S.
from ARPA-E _@— Patent and
|

development

projects

7N

As of July 2020

A

... While these indicators provide tangible metrics of mission success, ARPA-E
seeks to pioneer the next set of enhanced indicators using advanced analytics
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2016 NAS Assessment challenged ARPA-E In
this area

-

The National Academies of

SCIENCEé-ENESl'N‘E.'E‘FIQII‘;;!(’;'I-»;I:AEDICINE : « > Re C O m m en d atl O n 4_8

~ CONSENSUS STUDY REPORT

“The ARPA-E director

An_Assessmentfof 14 and program directors
ARJD/A ’*>’| should develop and
el implement a framework
s , for measuring and

assessing the agency’s
Impact in achieving its
mission and goals.”
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Why is an enhanced framework for evaluating
Impact necessary?

> Quick access to historical and on-going research
— Program white space and novelty validation
> “Mining” data to assist with operations

— Screening for potential investors, reviewers, workshop
participants, and recruitment

> Post-award
— Follow on funding

— Subject invention, publication and patents
— “Innovation” level of ARPA-E awards vs. overall sector

N 5
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ARPA-E R&D Management Lifecycle business
processes/systems establish the framework

e P I C Project Handoffg

Ongoing Technical Review g

Program Conception

EXECUTE (Idea/Vision)

ENVISION

IMPACTS

Workshop

Contract ®
Negotiations
& Awards

ESTABLISH ENGAGE

Program Approval

EVALUATE

O
Project Selection FOA Development

& Issuance

Proposal Merit Review
Rebuttal of Proposals

eXCHANGE

QrpPQ-@ PROGRANM DEVELOPMENT CYCLE )
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IMPACTS Capabilities Available Today

imnzé

DATA ANALYSIS "5; s laa

e =
~

~

& a

"  Automatic data Ingestion

Search Platform

* Python * Projects
"  NoSQL storage * Proposals
* Graph database = Text Analytics
+ Documentdatabase ® Graph Analytics
« Structured & un- = Statistical Analysis
structured ® Machine Learning
« Scalable for future
needs

mongo i p "% ingo
Y2 Y 2 @
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Discover hidden

relationships in highly

connected data
Identify patterns
clusters
Turbo-charge
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communications
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an"e # Home © Getting Started ©® About 222 Login

IMPACTS

Indicators Measuring Progress & Change Tracking System

Pending (128)
2 GovPartner (32) I
1 Patent (45)
Standard (347) \  1PrivateFoF Deal (76)
=

P

University (268) 1-3 PubCount (156) 1351219) X N
W\ |

) -

=
2 paterts @21 || *1:GeyPartner (62) |

—
41151 (125) v - A

%, &, >2 RiivateFoF Deal (36)
-~ & ’

> 2 Patents (27), I

i
i
| SmatBusiness (190)
i
i
i
i

>

I >1181(33) > 2 GovPartner (13)
- I >13 PubCount (34)

LargeBusiness (86)
2 PavaterorDeat 25) |

NonProfit (75) c-n?ll/a (5{
el

NETWORK ANALYSIS TEXT CLUSTERING SEARCH PLATFORM DATA SCIENCE

Graph Platform to map, Explore topic clusters and Dynamically search the text of Write models and view results
analyze, store and traverse identify whitespace in concept concept papers, full using statistical analysis and
networks of connected data to papers, full applications, applications, progress reports, machine learning algorithms
reveal invisible contexts and progress reports, and and publications
hidden relationships. publications

D\

Advanced Research Projects Agency - Energy Questions or comments?
U.S. Department of Energy Contact Ann Xu: ann.xu@hgq.doe.gov
1000 Independence Ave SW - Washington DC 20585




Big data puts rigor in impact assessment

External
Sources

OsSTI
GC62
Scopus

#PitchBook

Better Data. Better Decisions,

Internal Sources

eXchange

*CP Data
*PD Memos
* Quarterly Reports

Data Extraction

* Extract documents in
source formats (CSV,
Json, pdf, etc.)

* Custom Code (Java,
Python, SQL Scripts,
etc.)

* Perform validations

* Store raw data in
storage

* Loads data in to
Document/Graph
database

IMPACTS Environment

Data Storage

Raw Data
Sets

Index Creation
*Merge SQL and
| documents for SOLR

Qﬁ
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Indexing
* Create JSON extracts
for Lingo4G

‘ mongo

Data Ingestion

Document DB

Lingo4G
Indices

Visualization
Tools

ARPA-E IMPACTS

Data Analysis_Ji) _Output g
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PROPOSAL TOPIC ANALYSIS
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Text Clustering: Landing page

@ IMPACTS X @ LingodG Explorer X i@ IMPACTS % | @ PIRDashboard W L= [ ]
# @ ol O :

Other bookmarks

C (Y & htipsy//lingo.arpa-e-impacts.doe.gov/a

@Lingo4G™" Welcome to Lingo4G Explorer!
You can use this application to experiment with
< + O 10N # Y Hiters and tune Lingo4G clustering.

Getting started
> ANALYSIS SCOPE

Click the & Analyze button to analyze the
whole data set.
Defines the set of documents to process.

Type aquery inthe Query field to analyze a
subset of your data set.
Query

Click the @ iconinthe bottom-right corner
to show this screen again.

Analysis parameters »

Analysis results area »

Documents panel »
| Limit scope size

Extratools »

Maximum number of documents to analyze N
Documentation »

50 k=

Query parser

standard v

* DOCUMENT MAP

» DOCUMENT CLUSTERING

» LABELS

» LABEL SURFACE

» LABEL EXCLUSIONS

» LABEL FREQUENCIES

e
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~20k Proposals, ~1 min
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OPEN 2009 Concept Papers

[@ Export
|t Experiments

31 42 99.6%

abe

#LingodG 4685 6k

themes tor

8 = Fields ©f

# 'O Defaults X JSON Y Eilters

CELLULOSIC ETHANOL FUEL ECONOMY COALFIREDPOWERPLANTs 0P 100F 688 docsin & solar cells

~ ANALYSIS SCOPE THIN FILM

cellulosic ethanol - e . fluegas costfadpover i : )
Definesthe sebofdaaiments toprocess o ethanol . il lesel Microsoft Word - Cui, Solar Cells, Version
e p 2 cellr:llosilc ethanol Plants . improve STCeny  engines gas stream 32.doc
ethanol faciites
production  celilosic s ... ec;‘l‘:glm heavy egee fired ...our experimental design. Prof. Peter
Query d biomass corn y i‘é?i:? duty == = gyh = power Peumans, a well-known expert in solar cells
biflion galions b lmg tybed im plants will work on the design of double and triple
senswabie | Tilion Ll BRSO T junction solar cells. Prof....
fueleconomy e R pussade sl E
& gallons improvement  savings " e . B o | o | ...for some other materials and technologies.
= Bl - L " % L Amorphous silicon (a-Si:H) solar cells have
Limit i [ | ine Si -
imit scope size TRANSPORTATION PILOT SCALE FUELCONSUMPTION = CELL SYSTEM gi';yad‘:ac':lfsg:;:vercmta"'“es' lisie
LITHIUM ION transportation fuels la f‘ "ﬂ cellsystem o ~ B
liquid .. | bench scale = diesel soid
~ LABELS g L ] el oxide fuel 25A2101_StanfordUniversity_CP.pdf
lithium ... | transportation ' SC3l€ | fresl e 'e""‘:f"d =i ot application/pdf
i ioncells ™ fuels e e | e oo V) - 0 :
Basic parameters of labels. I- h Sboratory "“ : ol merbere  foslcel © solarcells <2 » thinfilm (10] % light
|t' ium iectrose e fattyacids scale '-_:E'E"x | 4 ..-J::\ e v = trapping (10) % triple junction (4
; on materials  bameries || g Vegetsble Feiem % single junction (6
Maximum number of labels | ey ails = APPLIED
500 |8 ELERGYSTORAGE batteries =z, S e e W T S Microsoft Word - ARPA-E - QD Solar Cell
Dydride. distributed  emmen
solar thermal active Yosd | genecation | === new ... White Paper - Raffaelle - Spring 2009.doc
D=t GASTURBINE elecric sl 25A2518 R.Raffaelle - QD nipi Solar Cell
Fields to fetch labels from concer:trated - JI ity applications - . Raffaelle - QD nipi Solar Cel
S0 HEAT EXCHANGER ) . =18 1 QUANTUMDOT l‘tllPI SOLARCELL
v it wei 1 o) ot combined turbine s WASTEWATER ABSTRACT Intermediate band quantum dot
) it e ;s?:ms heat exchanger SRR cycle engine COMBUST ‘ON ENGlNE TREATMENT solar cells offeranew...
) B A ing Pressure  3ir  hest air o wastewater 3% Sme
|¥! content @ 1 Botwater 40 Wm"ﬁ dgop  flow stk conditioning COR?I?R%I!ON clfnw | reatiait = .../Yvhatt,bmanufactu.rers of (%PVare
B e systems steam  wrsumes ua‘nf;u FwT plants — anticipating use of high efficiency 111V solar
o . turbine _ cells. The higher efficiency QD solar cells will
crestenew heat: B 5
v F 'WATI
e heSREace _— exchange ;fna‘i':) . i pOWE!’ INJEl(’?I‘i:"fON SIEI’:-‘?AS S;’?SBrléaE ;fromote reducing cost,
jobs heat e = | conversion el | :
= ez =it ffici . fuel t. ogel 25A2518_NanoPowerResearchlLabs_CP.pdf
" ’ source BF T, . eoovitione) efficiency injection - water
Characteristics of the label's text, such as the 1 = LIQUID FUELS in gas shift application/pdf
SR IBIRRRE SR T | (UBDIUREINES ELECTRIC VEHICLES = | reaction ® solar cells (22) % quantum dots
: = = 1 e e fuel ST .
[etters L wind turbines et % ol MAEI'}\E}%%YENT inje:tor b triple junction (5] % photovoltaic
permanent e _— PILOT PLANT devices (4) % electric field (4
- magnet production B energy management - POWER
Preferred number of words in label generator hybr'd "‘h'ds " fJ::I Pt ' ~ DENSITY )
permanent - ] srodcion - S 2
25 | — | magnet e|eCtI'IC i ol = masgzgg":,ent B — H:]ghGEf;uelncy. I.I:)w p(:os'tln(;aljI S:]qg fel[q
Fi L neutral & POWERGRID  rowsr InGaN solar cells. Previous collaborations
ﬂ e VehICIeS - deoil 0 F | sytem .. 121 haveresultedin GaN solar cells with Voc > 2V
Deviation from preferred number of words in i - ey cruceol . (the highest reported and the first InGaN solar
label autoindex * 0O

(ir°[3ti ° @' ARPA-E IMPACTS 14
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OPEN 2018 Concept Papers

@Lingod G~ Oms 265k 500 99.7% 91 99 950% oD
ed theme topic:
D list treemap -4 I= Fields

# 'O Defaults X JSON Y Filters

Top 10 of 87 docs in % water treatment

= ANALYSIS SCOPE FRESH WATER PHASE CHANGE WIDEBANDGAP | SOLIDELECTROLYTE | . POWER NUCLEARPOWER || DATAANALYTI(S
B FrehWater | vstewstertrestment || ,"I y solid-state - ’—
atent o [ — e 1858-2329
Defines the set of documents to process. '{25?,'.’25&' ) heat aarbide || conductivity - nuc'ear b| g d ata SHALE FLOWBACK AND PRODUCED
plants phase S WATER TREATMENT
Query change power liguid Disclosure Page 1 f 4 AR-343-09.16
= vt || materials devices decirolyte = 5 o >
i = | devices o SHALE FLOWBACK AND PRODUCED
aten T oEn BUILDING | WATERTREATMENT The Ohio State
rodecsd =H :u::EH CEO::-:" '%TAACQUIS'TION ‘ ~ CA EFFICIENCY ENER(‘;V Unlverslty (Columbus OH); Shaurya Prakash
: = r E - Technical...
N . . i - ) " (Fociaiog echnica
Limit scope size CYCLE LIFE full cell gb data I | | oty envelope ..months 1. CONCEPT SUMMARY We will
o > fibomion o Lt solution | I 1 desugn fabricate, and test a novel water
= SEInS =. :: o l engine treatment system to: (i) de-salt shale flowback
2Py d produced wat d
v LABELS e 3D PRINTING ‘ OPEN MAGNETIC ACTIVE EL énd produced waterand (i)
ramiigeocs  STE, LITHIUM METAL CONVERTEP.S SOURCE FIELD MATERIALS | EFFICIENCY =, Furthermore, the organics (e.g., BTEX)

. deep P switching I fuel currently cause significant water treatment

B ters of labels. : = ; ;  Water reatment
2R CPRARMETe> 0Ranes ‘;'tl:;%:sg M:m learning "':“';‘ .-i fithium Iuttmm metal power 3D c%l'lrertfgr economy |1 issues with only viable option for the volume
; - 1thiu b system I combustion. I of water being carbon. ..

3 = ‘chambar

Maximum number of labels WIND FARMS ::]f)t:é _— 79peratloni S [ ENERGY TR ..Deliverable and Technical Approach: We
besbocics fomey FLUID DYNAMICS

REQUIRED SPLITTING propose to develop an integrated water

offshorewind  winefams
treatment system with a novel photocata lytic

>0 Satore 'WORKING FLUID o o
i i FLOW BATTERIES Shechrobys mat with another novel..
Fields to fetch labels from Eirbines speed iy i % produced water (12) % water
o . flow o treatment 31 % water desalination (1)
¥ FileContent 2 offsf':rewﬂ -_-_-_-:l o S » wastewater treatment plants (1
T2 — e treatment (1
|v| ProjectTitle 1 | rid el ; 7
EXCHANGE MEMBRANE WAVE ENERGY storage | 2Sh ==, B produced water (10), water treatment (%),
reverse osmosis (%), fresh water (&),

l.ﬂmm m’@w energy POWER GRID separation processes (), energy
‘membrane requirements (4), draw solution (4) @ 0.15
S CABEUSURFAGE proton | converters  ocexn @
exchange = anze aves HUIDGED 9 exemplar document
ioi . membrane %0 wave energy
Characteristics of the label's text, such as the ange . BED
membranes converter A, 18583023

number and length of words, the use of capital

fluidized pevice | P .| el
letters. bed F B

dienZal L2 INNOVATIVE TECHNOLOGIES FOR WASTE
HEAT POWERED LOW COST WASTE WATER

TREATMENT AND REUSE

...-09.16 INNOVATIVE TECHNOLOGIES FOR
WASTE HEAT POWERED LOW COST WASTE
WATER TREATMENT AND REUSE Virginia
Tech (Blacksburg, Virginia); Principal
Investigator...

)
dE\ﬂCE materizs

DISTRIBUTION SYSTEM POWER FLOW THERMAL ENERGY reactor
ORAG! — _—

Preferred number of words in label g | : ST E
i power round-tripefficiency  memaeemamam
2.5 — heat
4 bution ) transfer
- E":vm ] trip fluid
system ™

efficiency

SMART GRID

Deviation from preferred number of words in
label

* k006
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Mumber of Submissions

Novelties of ARPA-E concept papers and full
apps

More novel CPs are encouraged and more novels FAs are selected
m Notselected

3000

- Dlmﬂuraged

= Encouraged P-value: 5.6E-69 * Selected

500 P-value: 3.5E-4

2500 ¢

2000 ¢

1500 | 300

200 +

Number of Applications

1000 +

500 | 100

0
0 01 02 03 04 05 06 07 08 09 1 0 01 02 03 04 05 06 07 08 09 1

Novelty score Novelty score

= i pom o f
dﬁﬁd‘ Indicators Measuring Progress & Change Tracking System (IMPACTS) 16
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Selected full applications from small businesses are more
novel than selected applications from universities

50 : — . . .
. University
== Small Business P-value = 4 2E-5
40
o
=
=]
@ 30
2
E
‘S
¥
= 20
=
S
=
10
0
0 0.2 0.4 0.6 0.8 1

Novelty score

dﬁﬁd'@ Indicators Measuring Progress & Change Tracking System (IMPACTS) 17
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Leveraging External Publication Networks and
Author Assessment for New Programs

> Created “Whitespace Analysis™ Capability to evaluate new
program designs

> A natural language processing based co-citation network is the
foundation of searches

> Measure article influence using Betweenness Centrality
> Authors are measured (and able to be ranked by):

— Aggregate centrality — Measures the influence and information
flow from one article to another

— H-index- Represents the output and influence of an author
— Output - Average number of citations per year within a range

) 13

— "Rockstar” -Represents an author’s “trajectory” and growth
over the past 6 years

N 5

| | [+ J
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FOA Whitespace Analysis: Flexible CCS

Case study:

» Searched publication and author networks to validate that there is not a
significant body of literature in the technical areas around a “Flexible CCS”
topic area

— Also identified key SMEs in this field that might be worth engaging in
program design

> Searched Pitchbook for relevant “comps” based on a known industry
partners to expand knowledge of current commercial space

> Key Benefits:
— Direct man hr savings: 2 days of SETA labor for this particular case

— Enhanced search coverage: Significant increase in publication and
author coverage using analytical approach

« 77% increase in relevant authors found
» b5x increase in publications identified
« 3x in commercial entity identification
— IP Search functionalities are still nascent
> Note: this process will not replace the current baseline approach... just

enhance coverage and replace some manual labor with machine search
capabilities

N 5

| | [+ J
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NLP accelerates knowledge digestion

> Ability to ingest, search, and
categorize millions of
documents

,/

> |dentify trends and themes

> Improve cross-agency
coordination and reduce
overlap

QI @
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INVESTOR MATCH & PROGRAM
EVALUATION
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Network Analysis: Graph Ul Landing Page

& IMPACTS X @& IMPACTS X @ PIR Dashboard X

c 0O @ https://apps.arpa-e-impacts.doe.gov/graphui/

i Apps

Graph Ul

Explore the Graph Database

Use Cases ‘ Create Query

Pragrams under ARPA-E Category:
‘Select ARPA-E Category M |

Create Graph

Projects Under Program:

‘Select Program

Create Graph

Project’s associated Organizations and

Investors:

‘Select Investment Type v |

M |

‘Select Program

Create Graph

Top Investors in Program Space:

M |

‘Select Program

‘Number of Investors... |

Create Table

| Nodes ‘ Edges

Advanced Research Projects Agency - Energy

U.S. Department of Energy

# Home © Getting Started

< 0O B¢ @

Welcome! X
Search ARPA-E Data and find hidden connections using IMPACTS custom
Graph UI!
What is a graph?
Information is presented in a form of a graph in which nodes are connected by edges.
Nodes represent entities like People, Programs or Organizations. Nodes that represent the
same entity type have the same color.
Edges represent relationships between entities or events that involve both entities. When
an Organization entity is the Prime to an Project entity, the graph contains both entities as
nodes of different color and the Prime relationship is represented by an edge between the
nodes.
leiorgPrimeproject
Different types of nodes and relationships will have unique sets of properties that define

them.

Where to start?
Test out any of our 4 common use cases on on the sidebar to the right.
e Get all Programs under an ARPA-E Category

* Get all Projects under a Program
* Get all Organizations and Investors associated with a Project

* Get the Top Investors in a Program Space
The results of a different Use Case gueries are independent of each other. You can perform

one Use Case query at a time.

How to create a custom query?

How to filter a graph?

How to search a graph with keywords?
What da the hittang on the canvas dao?

Questions or comments?
Contact: ARPA-E-IMPACTS-Support@hq.doe.gov

1000 Independence Ave SW - Washington DC 20585

his is a Federal computer sy

QrpPG-@
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Sample Use Case: Programs in Industry Cat

al
@ IMPACTS X @ IMPACTS X @ PIR Dashboard x  +
C Y & htips//appsarpa-e-impacts.doe.gov/graphui/ * @ o @A o
 Apps Other bookmarks
ooo I KA
i @%“ @ vy

Graph UI

Explore the Graph Database

Use Cases | Create Query
Programs under ARPA-E Category:
Building Efficiency

Create Graph

h
(=]
)
m
z
y

Projects Under Program: \ \ )
.~ BEETIT A y

Select Program

Create Graph o \ | .
Project’s associated Organizations and Investors: ' o ﬁo«\ § Qél— p 3\
Select Investment Type M | 2009 | A §
‘ Y ; SHIELD
Select Program v _ . » ) )
o R P
(3 . = -
Create Graph R EB ﬂgn_umg e e
» iciency -,
\)\\\O@l NOE:‘Q
Top Investors in Program Space: A Y ‘
- N
Select Program M Y 2 OPEN
p ; .~ IDEAS Z 2012
. ) 4 ) 0
Create Table . \
>
DELTA |

Nodes | Edges

No Filters

QirpQa-e
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Use Case: Investment/Project Tracker

-

[ @ IMPACTS X @ neotj@bolt/focathost7667 -1 x [ +)

< C 0 @ localhost:3000/graph_ui * B8 = 0 e

it Apps

2= kbisoiadid b A §§§ %’“@@::

PB_Category:

Faese
v oo
| smems

2. Relationship:
|Project_FOLLOW_ON_FUNDI ¥ |
3. End Node:

‘Organization v ‘

Limit}100  }284

Create Graph

Query:

MATCH (s:Organization)-
[r:Project_FOLLOW_ON_FUNDING]->
(e:Organization) RETURN s, r, e LIMIT
100

Nodes | Edges

RoundAmount:

Min: 0
Max: 19770929

TotalFunded:

Min: 0
Max: 16257919

%Search for...

= 8:37 AM
5 ¥ DG

2/25/2019

‘i' Ij‘im\"'ael IMPACTS Progress and Plan 24
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Case Study: Targeted analysis of research
landscape for DIFFERENTIATE

» Motivation s gl ™
— Determine if a program concept conceived of in T syttt el o
2018 is still cutting edge in 2020 wu ST T 5 SR
- :

o 4
*2

> Methodology

— Query Scopus and arXiv with provided
keywords (physics informed machine learning) . -: -
to get articles 1A, N

— Extract author lists, journal titles, keywords, EU R e t g AR
abstracts . 0

— Combined with IMPACTS white space analysis N\ e
to get related articles and authors using most
highly connected authors’ papers as seeds W

1!

1
,
b

i

s 8!

1
T 1
137 ’,"”1
3 Hn,’
s 4
% ;E‘ L
e
J‘
!
):0,
3. 3
1 DR

» Results

— 705 articles with 2035 authors retrieved from
queries '

— Top authors included workshop speaker

— ldentified previously unknown authors that
are heavily connected and influential in
networks to work with ARPA-E Teams

Qi D|.3\.'i“' <
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After Award

PORTFOLIO ANALYSIS

. AT, .
| ) o g=
Qi |)\.ﬁ &
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Advanced Data Reporting: Landing Page

&l
@ IMPACTS X @ PIR Dashboard X+
C {} & https//dashboard.arpa-e-impacts.doe.gov + © o A o

Other bookmarks

PIR Dashboard

About PIR Dashboard

About the Portfolio Impact Review Dashboard

Choose PIR Version:

PIR_2019-04-15_FINAL.csv ¥ The Portfolio Impact Review (PIR) is a snapshot of ARPA-E funded projects from the perspective of project management, project output, and industry activity - according to project technology focus. From the project
management perspective, data elements that are included in the PIR describe various ARPA-E resources that have been assigned to a project. These include, but not limited to, management personnel, funding actions and
project performance. In term of project output, the PIR includes data elements that describes the various artifacts produced by a project team. These artifacts range from publications, to subject inventions and number of
Analysis by patents issued, to follow-on-funding and the formation of new companies. The PIR also captures industry activity by extracting investment related data to the relevant technology areas. The information that these data
element presents include the amount of funding being invested in a given technology area, the size of these investments and the volatility associated with the investment, in a given technology area.
All (Web Only Projects) hd

i L The PIR Dashboard sits on a reservoir of data that is the PIR. This dashboard is intended to enable user, throughout ARPA-E, to quickly gain insights from APRA-E’s portfolio of projects either or within targeted sub-areas,
further enabling (pro)active project management and drive impact. Currently, the dashboard allows users to explore the PIR by Program, Technology Type, Project Size, and Project Status. Whether exploring the PIR in its
entirety or by a subset of project, this dashboard is intended to enable users to extract insights and derive ultimate actions to remain in lockstep with ARPA-E’s (pro)active project management to derive the most value out

Selection e
of the agency’s investments.

All (Web Only Projects) -

Select Interactive Asset:

(4 TP le N(C

Sankey Diagrams
,_7—71::#_—‘—-——1/\__—_—_—‘{_-‘

Project Outcomes

Outcome Drivers AdvaﬂCed ReSearCh PFO_]eCtS Agency * Enel’gy

PIR Data Table

Portfolio Impact Review

& Download PIR Data

Select Static Asset:

How to Use:

Step 1: Select the version of the PIR you would like to explore. By default, the most recent version of the PIR is pre-loaded.

Step 2: Choose the type of analysis you would like to conduct from the “Analysis by” drop-down and then the “Selection” drop-down. Upen making a selection, all interactive assets of the dashboard will be updated
accordingly. By default, all dashboard assets are rendered based on the data from the most recent PIR.

Step 3: Select an interactive dashboard asset to view the output from the drop-down selections. The interactive dashboard assets can be accessed from the “Sankey Diagram”, “Project Outcomes”, “Outcome Drivers” and
“PIR Data Table” tabs.

Step 4 (Optional): Click the “Download PIR Data” button to download either the full PIR dataset or a subset of the PIR based on current analysis. A .xlsx file will be downloaded to your download folder, with the filename
beginning with ‘PIR_AnalysisExport_. This file will also contain a data dictionary tab.

Note: The Analytics Gallery showcases a subset of analyses, conducted by the IMPACTS team that were enabled by the PIR. This is a living Gallery and will be updated as additional PIR use cases get submitted by ARPA-E to
the IMPACTS team.
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Bird’s Eye View — How much risk is appropriate

for ARPA-E?
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Advanced Data Reporting: Clusters

. all
@ IMPACTS X @ PR Dashboard X+
* @o @ O

c 0O @ https://dashboard.arpa-e-impacts.doe.gov

i Apps

PIR Dashboard

About PIR Dashboard

Choose PIR Version: ARPA-E Project Outcomes and Impact | PIR Version: "PIR_2019-04-15_FINAL.csv"

$37.5M 10 o

Total Follow-on Funding (Private) Total Patents Issued Publications

Analysis by
Technology Type -
Project Outcomes versus Dimensions of Success

Selection

Building Efficiency -

Select Interactive Asset:
Sankey Diagrams
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Outcome Drivers

PIR Data Table 1om
Follow-on Funding

Select Static Asset:

Analytics Gallery (Pending

Patents

$150.2M

ARPA-E Investment Programs
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Other bookmarks

Academic - 36
LargeBusiness - 6
NonProfit - 6
SmallBusiness - 19




Advanced Data Reporting: Filters

Enabling analyses by Program, Technology Type and Project Status

[ PIR Dashboard x  + = O X

C  ® 127.00.1:4644
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Classification Tree — How do you tell what
factors matter to R&D success?

| Pending
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Full Text Search: Landing Page

@ IMPACTS X @ IMPACTS X ) (37%) LingodG Explorer x | i@ IMPACTS % | @ PIRDashboard x | + [E= R =)
C (Y @& htipsy//apps.arpa-e-impacts.doe.gov/sclr/ +# @ o B’ o H
2 Apps Other bookmarks

fr Home © Getting Started

%
Solr =

Search with Solr

Advanced Research Projects Agency - Energy Questions or comments?

U.S. Department of Energy Contact: ARPA-E-IMPACTS-Support@hq.doe.gov
1000 Independence Ave SW - Washington DC 20585

NOTICE TO USERS: This is a
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Full Text Search: Results

K o]l
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arpa-e

DAYS (83)
" Navy BEETIT (77)
I Other Project Funding (73)
"] CONNECT (62)
| SBIR/STTR FOA (58)
¥ PNDIODES (57)
ATLANTIS (57)
"] GO Competition (47)
~l HITEMMP SBIR/STTR (42)
"I CHARGES (36)
FACES (28)
" BREAKERS (26)
~J MONITOR Field Test Site ()
-/ DIFFERENTIATE (1)

Document Type &

U Quarterly Report (32)
U Full Application (25)

Decision Status &

[0 Active (32)

) Not Selected (17)

[ Selected (7)

[ Rejected - Not Reviewed (1)

Date &

) 2017 (32)
) 2018 (25)

Advanced Research Projects Agency - Energy
U.S. Department of Energy

# Home © Getting Started

Solr? | energy

Effective Selective Area Doping for GaN Vertical Power Transistors Enabled by
Innovative Materials Engineering

Program: PNDIODES | FOA Number: DE-FOA-0001691 | Control Number: 1691-1502

Abstract: No abstract..

POC: Yuji Zhao | Document Type: Quarterly Report | Status: Active

Demonstration of PN-junctions by Ion implantation techniques for GaN (DOPING-
GaN)

Program: PNDIODES | FOA Number: DE-FOA-0001691 | Control Number: 1691-1517

Abstract: No abstract...

POC: Fatemeh Shahedipour-Sandvik | Document Type: Quarterly Report | Status: Active

Effective Selective Area Doping for GaN Vertical Power Transistors Enabled by
Innovative Materials Engineering

Program: PNDIODES | FOA Number: DE-FOA-0001691 | Control Number: 1691-1502

Abstract: No abstract..

POC: Yuji Zhao | Document Type: Quarterly Report | Status: Active

GaN power devices enabled by innovations in implantation and regrowth
Program: PNDIODES | FOA Number: DE-FOA-0001691 | Control Number: 1691-1511
Abstract: The Cornell-NRL-NREL-Unipress team proposes to achieve mechanistic understanding of defect

<< prev 2 next =

Questions or comments?
Contact: ARPA-E-IMPACTS-Support@hg.doe.gov

1000 Independence Ave SW - Washington DC 20585

Other bookmarks



Before, During and After Program Launch

CASE STUDIES
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ARPA-E grants spurred industry funding
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ARPA-E grants were a
substantial fraction of
Investment in the Flow
Battery technology
early on. Later, as
external funding levels
Increased, ARPA-E
dialed its grants down.
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ARPA-E publications are highly cited
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Direct evidence that
ARPA-E publications
are more highly cited

The error bars are the
Standard Error of the
Mean for all papers
published in a
particular year



Case Study: Analyzing Project Portfolio Data to
ldentify Intellectual Property

> The farther away from the period of performance, the lower ARPA-E’s visibility into the
project outcomes are

> Overall data quality is poor especially on products and licenses
> Methodology:

— Utilized two machine learning algorithm methodologies on project data, to help
identify SI under-reporting to develop a list of potential under reporters

— Conducted outreach with awardees to request updates in iEdison and acquired
external patent databases

» Results:

— The hit rate is the number of projects for which there is agreement between the
prediction and reality divided by the number of projects for which a prediction
attempted

— The percentage of results that were predicted to be yes OR Hit Rate for each
model:

* Regression Based Model = 63%
* Random Forest Model = 53%
+ GC-62 Manual Methodology=61%

— The regression-based modeling approach had an equal predictive power to the
GC-62 manual approach, although the two data sets only overlapped slightly

N T Y =
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Case Study: Leveraging IMPACTS for Concept
Paper Reviewer Match

> Methodology
— Received 175 concept papers (CPs)

— Developed document clustering map
using full text clustering software for all
CPs

.. . Selected by
— Identified semantic similarity of text predefined
Power
ctronics

groupings that aligned to technology keyword
areas of interest
Ele
> Results

— Analyzed an additional 580 reviewers
CVs in EXCHANGE database and
recommended an additional 100
reviewers beyond initial target list of
50

— Applied best fit to ensure no more than
8 CPs per reviewer

— Approximately 50% successful match
rate on first try

— Reduced staff labor hrs by 1 week
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Questions?

%%, U.S. DEPARTMENT OF

QrPG-@ {©) ENERGY

https://arpa-e.enerqy.qov
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https://arpa-e.energy.gov/

