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Introduction

To date there has been limited attempt to measure the impact of public research data infrastructure.
August/September @16, an Impact Evaluation of the Atlas of Living Australia (ALA) was underfBfisn.
LINEP2SOG NBLINBaSyida GKS FANBRG FGGSYLWG G2 2001 Ay
environmental impact and valu&@hisevaluationwas intended to be preliminary, reporting some initial
findings and making recommendatiof®s appropriate next steps in impact evaluation.

Evaluation design
The impact galuation utilised a number of data collection methods, including an analysis ometics
related to the use of the ALA, conducting an online ALA impact survey involving key stakediotteser

groups, indepth followrup interviews to the survey, and the documentation of pertinent case studies.

Initially five areas were selected favaluation:

1. Uptake and usage To what extent has there been uptake and usage of the data delivered through

ALA and the tools, services and infrastructure of the ALA?
2. Cultural change To what extent has ALA influenced cultural change in the behavioatsgeto
open sharing of data anidtegration and interoperability between platforms and services and data

3. New products and servicesHas ALA amplified and improved the creation, delivery and competitive

advantage of new products and services and entsgs by others?

Yy AYF

4. Efficiency gains Has the ALA resulted in productivity and efficiency gains in information management

and delivery of services?
5. Applications andderivatives To what extent has ALA helped in the application of knowledge and

activitesin] S& aSOi0i2NAR AyOf dzRAYy3a GKNRddAK GKS ONBIGAZ2Y 2

Key Findings

The evaluation indicated that ALA has led to a range of delivered and potential impacts, including increased

open sharing of data and standards, production of repgrtgers and publications, significant efficiency gains

for biodiversity data management and @mound intervention and actions relating to biodiversity.

Of the impacts identified, economic impacts are estimated in monetary terms, as discussedéttiba
below. Given the constraints to data availability for environmental and social impacts, these impacts are
noted, but not assessed. A cqbtnefit analysis was performed and found that for every $1 invested in the

ALA there is at least $3.5 economaue created. The ALA provides very good value for money, even when

conservative assumptions are used.

- The annual value delivered by ALA is at least $26.9 million *
- The Return on Investment ratio is 3.5:1*

It is also worth noting that in thignalysis, we take a conservative approach that only includes benefits to

Commonwealth expenditure on biodiversity and national parks and did not include any State spend (which in

total was 4 times the amount of Commonwealth sperid)addition, @onomic benefis only include direct

user benefits (such as time and resources savings), and did not include the wider/indirect benefits, arising from

the additional use of the data facilitated by the ALA (i.e. the value of the dataegOne could therefore
imagine hat an overalbenefit¢cost ratiofor the ALA could be significantly greater than 3.5.

Recommendations
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1. Continue support for the ALA impact studyhe present study could profitably be followed by
further studies to provide a more comprehensive picturdhaf ALA impact and value.
2. Track changes over timeValue and perceptions of value change over timrAeseries of metrics
should be determined that could be captured on an ongoing basis to monitor ALA performance in key
areas.
3. Conduct more granular analysiA set of further case studies should be determined for examination
to add to the impact evaluation. There is significant scope to examine the value of specific collections,
or the economic value of service to specgioups.
4. Further develop the method. There would be benefits from further developing, refining and
exploring applications of the methods used in this study (i.e. impact survey, monetisation techniques).
5. Study the wide value and impact of NCRIShe framework developed in this study coblel applied
across the NCRIS and other publicly funded research infrastructure seeking to measure where open
data infrastructure benefits or makes broader contributions to society beyond those contributions to
academic knowledge.
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1 Introduction

1.1 Background to the Atlas of Living Australia

Effective biodiversity research and management rely on comprehensive information about the species or
ecosystems of interest. Without this information, it is very difficult to obtain reliable results or make sound
decisions.

A major barrier to Australialsiodiversity research and management efforts has been the fragmentation and
inaccessibility of biodiversityelateddata. Data and information on Australian spedias beenand still is,
generated andhoused in museums, herbariegllectionsuniversites,research organisationgnd government
departments andagencies Obtainingan integrated suite ofecords and data sets from these groupgkes
considerable time and effort, and often ressiih incomplete information. To overcome these issues,
Austrdia's biodiversity information neesto be aggregatedconnected andnade easilydiscoverable and
availableby the users and contributors of this data.

The Atlas of Living Australia (ALid)ane-infrastructurethat is funded by the Australian Governmaeiid its
National Collaborative Research Infrastructure StratégyRI¥P It is acollaborative partnershipf

organisations that have stewardship of biological data and expertise in biodiversity informatics, including
museums, biological collections, comnity groups, research organisations, government (state and federal),
and natural resource managers. CSIRO acts as the lead agent in supporting delivery to the NCRIS program. The
ALA was established in 2006, and the ALA portal went live in 2010. It delivengralised wetbased
infrastructure to capture, aggregate, manage, discover and analyse all classes of biodiversity data and
associated information, through a suite of tools and spatial layers for use by research, industry, government
and the communityIts vision is to lead the digital transformation in sharing biodiversity knowledge thereby
supporting and enabling high quality research and innovation outcomes to address national and global
challenges. It supports a host of activities by its stakehsldf®m research, biodiversity discovery and
documentation, environmental monitoring and reporting, conservation planning, biosecurity activities,
education and citizen science, together with enterprises and organisations leveraging off the open
infrastrudure to create and enhance their own services and produ8isice 2010, the ALA team has worked

to aggregate Australia's biodiversity information and to make it available online via the ALA website.

The ALA is founded on the principleopfen access collect data once, make it freely accessible and
discoverable, use it many times. This is particularly important in the contextdifc dataproduced, collected,

held and funded by government as well as in a global biodiversity informatics frameworkALARmirrently

holds over 60 million records of more than 111,000 different species from across Australia, and over 470
spatial layers, with its adoption and utilisation illustrated by over 8 billion records having been downloaded for
use to date

This vat repository of information makes the ALA the most comprehensive and accessible data set on
Australia's biodiversity ever produced. With additional records and information being added to the ALA on a
regular basis, the ALA is constantly growing.

The ALAlso features a wide range of powerful, opsaurce mapping and analysis tools, which allow users to
explore and analyse information in new ways. O4g0spatial layers let users explore the relationships
between species distribution and factors such dsfedl, temperature, soil moisture, political or regional
boundaries, fire and vegetation.

The objectives of the ALA are:

1. To act as the enabling open infrastructure platform to mobilise, share and integrate biodiversity
information and tools across diversemmunities or stakeholders, including identifying gaps in that
information.

2. To help address and inform national (and global) challenges and priorities around sustainable and
resilient ecosystems in a changing and anthropogenic environment.
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1.2 Purpose andcaudience of thisreport

To assist with decision making, effortsuntangle the value of public research data and infrastructeguire

a robustprocess and framework for impact evaluatidro date there has bedimited attempt to measure the

impact of pwlic research datand infrastructure This project represents the first attempt to obtain an

independent assessment of L& SO2y 2 YA OX a2 Oilnpatt and ¢l re@iyweta tiNe y Y Sy (0 | £
investment it has received from the Australian Governmaver the same period.

Thisprojectattempts to provide a framewdrthat may be generadiedfor understanding diverse elements of
researchdata and infrastructurémpacts.By drawing on results from a recesiirveyanalysis of the BA the
suitability ofthe proposed frameworls assessedrurther methodological improvements for assesdinf ! Q a
sociaeconomic impacts are also recommended.

The scope of thevaluation includes

1. Undertakng anassessmentf the keyimpact areas ofthe ALA such as influence culturalchange,
new products and services, productivity and efficiency gains and applications and derivEtiges.
assessment has beemdertakenusingthe/ { L wh Qa L Y L)Suliéas & b@distfodzvaiuat®ry

2. Providngan initial andcontemporaryestimate of the beneficost ratio for investment in ALA and
contextualigngli KA & Ay ( KS elN&EdeyThisitaskiincRdéda 2 @

1 Proposngand utilisnga suitable methodology to estimate the benefibst ratio for investment
in ALA by drawing oresults from interviews and case stedj and

1 Providnga summary of the role and value of ALA, which details the qualitative value of ALA
beyond that estimated above.

This information is provided for accountability, communication and continual improvemeposes.
Audiences for this repomre primarily NCRIS, together with Apadxtners andstakeholders, CSIRO as lead
partner, andthe ALA project team.

To facilitatethis, a targeted evaluation design and methodology was developedeamgloyed whichis
outlined inSection2 of this report.

1.3 Clarification ofValue andimpact

According to the OECEAnd Donker et al. (2016¢conomic assets are a store of vaftmm which economic

benefits may be derived by holding or using them. This is as true for information as it is for assets like transport
infrastructure, agricultural lands and hospitals. However, there are some key different{ooxly and

Walsh 1999)

1 Information is infinitely shareable, reusable and repurposable. Information can be shared by
multiple business areas and used to generate the same value for each party as if they had
exclusive use.

1 The value of information increases with use. Unlike nassiets, the more information is used,
the more valuable it becomes.

1 Information is perishable. Like most assets, the value of information tends to depreciate over
time. The rate of depreciation depends on the type of information.

1 The value of informatiomcreases with accuracy. In general, the more accurate information is,
the more useful and therefore valuable it is.

1 The value of information increases when combined with other information.

1"Economic assetsOECD.Stat." 2005. 29 Jun. 20h&p//stats.oecd.org/glossary/detail.asp?ID=721

5N} Fi 9@FtdzZ GA2y wSLENIY !84aSaaYySyid 2F GKS 1dGtlra 2F [AGAY3I 1 dzaGNF Al Q3
Value 2


http://stats.oecd.org/glossary/detail.asp?ID=721

1 More is not necessarily better. There are human limits to procgssiformation beyond which
decisionmaking performance decreases.

1 Information is not depletable. In fact, as information is used, derivatives are created and added
to the information asset base.

The economic value of information often comes from savingueses or costs elsewhere in the system. The

concept of deprival value is of great help in the psychology of identifying areas of value. Decision makers often
FAYR AdG KFNR (2 FyagSNI ljdzSadAaz2ya A SHoweds théyfirdda (KA &
AlG YdzOK SF&AASNI (2 IyasSNI GKS jdzSadAzy WgKIG g2dZ R 0
AT AlG 6SNB RSLINARGSR 2F (KS AYyTF2NNIGA2YKQ CKAY1AYy3d A
economic value of a resioce and low it would have to be replacetfleasuresof the value of informatiormay

include some or all of the followin@digson and Waltho, 2010):

A
S

1 Data securityg we care for what we valuand will make an efforto reducedata loss.

1 Data quality and thelinessg asthe quality and/or timeliness of data increases, so does its value,
because user trust and usage increases and better decisions can be made.

1 Data userg the number of data useracross a wider ecosysteisialso a proxy of information
valuecreating a? @ £ dzS Ydzf GA LI ASND SFFSOGo

1 Data useg the number of applications to which the information is used is also a sign of
information value

1 Usersatisfactiong isa key indicator oinformationvalug especially a& assists them in solving
their business problems.
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2 EvaluationDesign andVethodology

2.1 Theory of Change

The ALA isnablingresearch possibilities, improviragcess to information aboutiodiversity, andenhancing

the way environmental management occurs in Australia. By aggreghiddiversity information and making it
available online, the ALA is assisting scientists, planners, managers and others to create a more detailed
picture of Australia's biodiversity, its threats alikely future state. It allows users to focus on dis@ring

answers to their questions, rather than searching for and managing Betan an economiperspective this
superior informationaccessibilityand reduced cost of analysis should pay significant efficiency dividends in the
form of enhanced cost efttiveness of biodiversity management.

Thislmpact Evaluation reporis based on the theory of change. This is a description of how inputs are used to
deliver activitieswhich in turn result in outcomeand impactgchanges) for each stakeholder. The theory of
change tells the story of how stakeholdénseractwith the ALAand their perception and belief of changes as

a result.ThisimpactEvaluation reporuses the evaluation framework outlined in tiESIRO Impact Evaluation
Guide. The results of applying that framework to ALA are summarised in Bigure

1 FUNDING: 1T systems, tools and ~ { Open infrastructure for { Uptake of tools, service EConomic impact
] R . ANew product/ services
NCRIS/CRIS/EIF fundi ~ development biodiversity data and data byusers using ALA
CSIRO emvest, { Data ingestion, 1 Open source code (including researchers,  mhroved productivity anc
resources and support;  gggregation, flIntegrated operdata industry, government efficiency in information
other partnes/ integration, curation iy ) - and the community management and deliven
collaboratos co-invest and management 1TI CtJ)O s, services, virtua 11 Adoption of tools and of services.
o abs F ;
e (ot o 1Tools for data discovery ¢ o o : services by other AES,:SS)C\’,Z]&C %roc:jml:t(?nf/t:t? ugk
 DATA: Contributions of  yisualisation and fiShared community platforms. P :
data from partners and  gnalysis spaces flChanges in practice, ~ Environmental impact
collaborators Sl ae 1 Dynamic links / web products and services AAddress national and
isting i A serviced APIs. global challenges.
1 Existing infrastructure, community engagemen
open source code and  and liaison 1 Networks and Social inpact
daFa §tendards i EmmEE e A collgborzls}tlonsd Alnfluence on cultural
1 Existing networks and outreach _(natlona} y an changes on the open
collaborators (e.g. internationally) sharing of data, use of

1 Global interactions information standards,

relationships with peak 9 Bestpractice

) i integration between
bodies) U cpciglffaz:z\nguildin management of platfgorms and services
1 Existing i 9 biodiversity and improved community
culture/attitudes (e.g. 1 Business development information supply & connectivity.
Australia already for external value chains
prepared to embrace revenugopportunity 9 Communication
data sharing) generation. material

Figure2-1. Impact pathway for the ALA project

2.2 Evaluation Questions

Thisreport was guided by a series of spec#i@luationquestions which were developed to facilitate the
initial building of a knowledge base around the impact and value of the ALA and how ALAetight
understand,shape ancenabletheminto the future.
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The following key evaluation questions (KEQs) were derived for each of the impact agaisdécdata
collection, whichhelp assess the impact and value of thieA

1. Uptake, Usage and Adoption

KEQ: To what extent has there been uptake and usage of a) the datrelélthrough ALA and b) the
tools, services and infrastructure of the ALA bfoits key stakeholder groupsgsearchjndustry,
government,community) andother platforms and countries?

2. Influence on Cultural Change

KEQ: To what extent has ALA influenced cultural change in the folloghagiours?
a. Open sharing of data
b. Improved use of information standards in data collection and information management
c. Use of open services/web services/AHiskages and integratioand interoperability
between platforms and services and data
d. Improved community connectivity and partnerships

3. New Products and Services

KEQ: Has ALA amplified and improved the creation, delivery and competitive advantage of new
products and services andterprises by others?

4. Productivity and Efficiency

KEQ: Has the ALA resulted in productivity and efficiency gains in information management and
delivery of services?

5. Applications and Derivatives

KEQ: To what extent has ALA helped in the applicatibnavfledge and activities in key sectors
AyOt dzRAY3d GKNRdAAK GKS ONBIGA2Y 2F GAYF2NXIGA2Yy RS

Programs of works will often yield multiple diverse impacts, and there are often challenges in combining them
into a singular impact figurdt is realistc to accept thateven for programs with many clear monetary costs

and benefitsthere will be other normonetary costs and benefits that can be included in an impact

evaluation. These normonetary impactsnclude, butare not limited to, an effect on, cnge or benefit or

cost to the activity, attitude, awareness, behaviour, capacity, opportunity, performance, policy, practice,
process or understanding of an audience, beneficiary, community, constituency, organisation or individuals in
any geographic log¢en whether locally, regionally, nationally or internationally. Impact also includes the
reduction, avoidance or prevention of harm, risk, cost or other negative effeotsexampleKEQ@ and KEQ 5

have been designed to capture these rmnetaryimpacts.

The overarching principle the impact evaluation framework used for this repsithat all relevant impacts

are to be measured using a Cétnefit frameworkThere are a number of economic impacts that could occur
as a result of the AL&cluding rew products or services (e.g. the identification of biodiversity offsets), or
increased government efficiency (e.g. the selection and management of the protected areas &itaga)the
scope of information available through the survey/interviews and vesimg constraints for this introductory
evaluation project, we focussed on the potential economic benefits in the form of government efficiencies in
managing biodiversity information

Through economic modelling, we attempted to identify whether the besefttributable to ALA products and
services exceed their costs of provision. If they do, there is a business case for the ALA to continue to provide
those products and services.

2.3 Data ®@llection

To elicit the appropriate data and information for tidentified key impact areashé evaluation utilised a
number of data collection methodincluding i) an analysis of wetmetrics related to the use of the ALA, ii)
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conducting an online ALA impact survey invohargglection okey stakeholdesand user goups, iii) indepth
follow-up interviews to the survey, and iv) the documentation of pertinent case studies.

Online Surveys

An mline survey(2016 Impact Surveyyasdeveloped and applied as a key data collectiooi for the
evaluation. Selected epresentatives fromresearchjndustry, community and government agenc{&stal
number=178) were invited by email to complete this survey. This survey coviereBlEQs and sought to gain
a detailed insight into the impact of the ALBatafrom this survey(total respondents #5)wasanalysed and
crossreferenced, as appropriate. The detdf thespecific surveyguestiors used to collect data are provided
in Appendix A.

CKS S@lFftdzZ GA2y Ffa2 dzaSR NBalLl2yaSa TiN®BtMrespénBentsf ! Qa 2y f
833). This survey asked where ALA users come from, how the ALA contributes to their work and life, and which
features they use, like most and would improve.

Individual Irterviews

As part of the ofine survey, respondents were askdédhey would be willing to participate in a folleup
interview. There were(@people subsequently interviewed to explore in more depth their responses to
guestions in the online survey and to investigate the likely precision of estimates provided eadahemic
benefit of the ALA to them and their organisation.

In the survey, participants were asked to state their degree of agreement with a number of statements about

the ALAandits use and value, usingdB82 Ay i aO0Ft S TNRY WYWRENE ANCS-oPINFS T 24 7
interviews, where participants either strongly agreed or strongly disagreed with one of the statements

provided, these responses were explored further to understand why tasgonded that waynd whether

examples could be providemt described in support of the response.

Web metrics

Several web metrics were used a means to gain insights into the uptake and usage of the data, tools,

services and infrastructure delivered by the ALA. These web métdesledthe numberof occurrence

records in the ALAhe number of occurrence records downloaded from the ALA, mestbd & ! GfFa 2F [ A
ldzaGNI EALE Ay D223tS {OK2fINE FyR !'[! dzal 3S adlridradac

These metrics are used because they are easy to gemexatl (although they may not necessarily point to

impact) they are indicative of broad trends of usage and outcomes. For example, results in Google Scholar do
not necessarily point to only publications (or the impact of those publications), but thegheill a response

curve indicative of increased growth and usage.

Case studies

Case studies wernased to provide insights into the role of ALAojmening up research possibilities, improving
knowledge of our biodiversity, and changing the way environmleminagement occurs in AustraliBhey
also providemore depth for the understanding of problesthat ALAhas addressed and its significance to
different stakeholders and users.

2.4 Outcomes and Impactidicators
The key outcome indicators developed for thealuationare summarised in Table-2.

Table2-1. Outtomeindicators

Output area  Indicators Evaluation methods / metrics
Data 1. The uptake and use éLA Total number of records downloaded
data

1 GoogleScholar results for "Atlas of Living
Australia”

5N} Fi 9@FtdzZ GA2y wSLENIY ! 4aSaaYSyid 2F GKS 1Gftlra 2F [AGAY3e ! dzAGNF Al Q3
Value 6



Tools, services 2. The uptakeanduse ofALA

and

tools, services and

infrastructure infrastructure

Response to 2016 Impact Survey question
Where do you currently go to discover and acce
information/data for your purposes/project?

Google Scholar results for "Atlas of Living
Australia"

ALA usagbased on Google Analytics

Response to 2016 Impact Survey question
Which kinds of tools, services and infrastructure
from ALA do you work with?

ALA has led a range of delivered and potergitcomes andmpacts. Usin@ triple bottom line impact
classification approach, thEable2-2 below summarises the nature of the existiagd potentialoutcomes and
potentialimpacts.

Table2-2. Impactindicators

Impact area Indicators

Evaluation methods /
metrics

INFLUENCE ON 1.

CULTURAL
CHANGE

The extent to which the ALA has changed the  § 2015 User Survey

understanding, use and acceptance of the creati\
commons licencinframework.

The extent to which the embedding of standards
ALA systems has improved the fithdes-purpose,

consistency and accessibility of all online biologic T

and ecological data

The extent to which there has been an
AYLINROSYSYy(d Ay (GKS Y2
data online as a consequence of the establishme
of the ALA

The extent to which the ALA has influenced othel
to ensure their owrservices/platforms are
available as open infrastructure/architecture.g.
software downloadable on GitHub; APlIs all
available for services/products of others)

The extent to which the linking and integration of
different data types through the ALA (etgrough
spatial portal) has added ltee to information and
services.

The extent to which the ALA has enabled
GO02YYdzy AGASAae 2NJ INEdzL
and selforganie in groups of interest to improve
their own activities, avoid rnventing the wheel,

responses

2016 Impact Survey
responses

Phone interviews

Case studies
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reduce duplication, provide critical mass, and
attract new customers/clients/partners

NEW PRODUCTE 1.
& SERVICES

The extent to which the ALA has assisted in the T
production of reports and publications.

The extent to which the ALA has assisted in builc
and improving skills in science, technology,
engineering and mathematics (STEM) as well as 1
interest and awareness of the STEM sector.

The extent to which the ALA has been used as pi
of a value proposition for a new business or servi

Number of global
portals

Number of commercial
products

Number of NECTAR
labs, NCRIS facilities,
etc.

Number of Cizen
Science Apps, Hubs,
Portals, BioCollect hubs
etc

2016 Impact Survey
responses

Phone interviews

Case studies

PRODUCTIVI&Y 1.
EFFICIENCY

The extent to whicluse of the ALA has improved |
data management efficiency in relation to the timi
and resources gt in biodiversity dataccess q

The extent to whicluse of the ALA has improved
data management efficiency in relation to the tim
and resources spent inddiversity data Il
transformation

The extent to whicluse of the ALA has improved
data management efficiency in relation to the timi
and resources spéirin biodiversity datalelivery.

The extent to whicluse of the ALA has improved
expenditure on meeting Audtrf A I Qa 0 A 2
commitments.

The extento whichuse of the ALAas improved
biodiversity investments.

2016 Impact Survey
responses

Phone interviews
Case studies

Literature review

APPLICATIONS é 1.
DERIVATIVES

5N Fi
Value

9@ tdzZ GA2y wSLER2NIY

The extent to which the ALA has helped improve §
regulatory compliance bindustry andgovernment
with respect to environmental legislation q
The extent to which théLAhashelped improve
government decisiormaking regarding investment
of public funds and meeting its international
biodiversity treaty obligations

The extent to which théLAhashelped in the
application of research to key national and global
challerges

raasSaavySyid 2F% G(KS

rGfra 2%

2016 Impact Survey
responses

Phone interviews

Case studies
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4. The extent to which thé\LAhashelped the
community to undertake oground interventions
with respect to biodiversityg.g.restoration,
community participation surveg).

5N Fi 9@QFfdzad A2y wSLERNIY !'aasSaaySyid 2F GKS 'dtla 2F [AQBAYyde ' dAGNI Al Q3
Value 9



3 Resultsinforming the Evaluation of ALAImpact

Thefollowingresultsare a combination of quantitative (survey) and qualitative (interviews/narratives) results
that informed the evaluation of ALA impaetgainst thefive key evaluation question areas of:

Uptake, usage and adoption (Section 3.1)

Influence on cultural change (Section 3.2)

New products and services (Section 3.3)

Productivity and efficiency (Section 3.4)

Applications and derivatives (Section 3.5)

=A =4 =8 =4 =4

3.1 Uptake, Usage and Adoption

Web metrics

Thetotal number of records held in the ALA has risen from around 20 million in January 2012 to over
60 million in July 201@Figure3-1).

Total number of records in ALA
70000000

60000000
50000000
40000000
30000000
20000000
10000000

0
Jan-12  Jul-12 Jan-13 Jul-13 Jan-14 Jul-14 Jan-15 Jul-15 Jan-16  Jul-16

e record count 6 month increase

Figure3-1. Number of records stored in the ALA from January 2012 to July 2016

The total number of records downloaded from the AdsAat July 201&btalled almost 7.3 billior(as at
October2016 now 85 billion) (Figure3-2).
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Total number of records downloaded (millions)
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Figure3-2. Number of records downloaded from the ALA between July 2013 and July 2016

D223tS {OK2f I NI NBadz Ga F2NJ G§KS a! ( tALAbav@beenfnére@ding3 ! dza G N
steadily each year and now numh&p50(Figure3-3).

Google Scholar results for "Atlas of Living Australia”
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Figure3-3¢ D223tS {OK2fFNJ NBadzf da F2NJ a! Gflra 2F [AGAyYy3I | dza i NI ¢
online)

The rumber of people using the ALA atiee number of sessions of uses also ben increasing since 2009,
with the number ofsession®f usenow totalling almost 1.6 millio(Figure3-4).
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ALA usagebased on Google Analytics
1800000

1600000
1400000
1200000
1000000
800000
600000
400000
200000

0
2009 2010 2011 2012 2013 2014 2015

— SErS sessions

Figure3-4. Number of people using the ALA and number of sessions of use from 2009 to 2015

2016 ALAmpact Survey

The2016ALAImpactSurveywasdistributed to178users, data providers argtakeholders.There were45
responses fronacrossall States and Territigs (Figure3-5). Of respondents, 47% were from research
institutions (or research backgrounds), 24% were from government, 24% were from industry and 9% were
from comnunity groups Figure3-6).

International
3%

NT
6%
TAS
\

Figure3-5. Geographical distribution of respondents to the online ALA Impact Survey
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Thespatial scale that respondents indicated was the main focus of their use of dadapiation and tools
from the ALA is shown iRigure3-7. National scale was mommmon than local or international, though local
scale was the primary focus of use of ALA data and tools for more than 40% of respondents.

50%

45% -

40% -

35% -

30% -

25% -

20% -

15% -

10% -

5% -

0% -
Research - university and other ~ Government - local, state and Industry - businesses/private sector, Community - Non-for-profit

research organisations, including  national government, policy, NRM organisations, community groups or NGOs,
museums and collections planning, implementation, decision agriculture/biosecurity, students, citizen scientists,
making, investment environmental assessment etc education, general public,

communicators etc

Figure3-6. Distribution of respondents to the online ALA ImpaS8urvey with respect to thesector they work in

70%

60% -

50% -

40% -

30% -

20% -

10% +

0% -
National Local Not geographically specific Internationa

Figure3-7. Spatial scale that respondents indicated wtee main focus otheir use of data, information and tools from
the ALA

As part of the ALA Impa8urvey 2016, survey participants were askedite@ a short description of an
instance wherehey used data, information and tools from ALFhe responsefaraphrasedpare shown in
Table3-1.
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Table3-1. Descriptions of uses of ALA data, information and tools provided By A Impact Surveparticipants

| used occurrence records to determm&axon, its distribution andelation to environmental records

L for biosecurity research purposes
| explored occurrence data for the crustacean group Copepoda. | wanted to find out information
2. the distribution of copepods and the families, genera and species that havedmmeded from
Australia.
4 The Costa Rican Biodiversity Information Facility is using ALA tools to update its data portal
' (occurrences) functionality available at www.crbio.cr.
5 | regularly use ALA Gigapping tool to plot OTU distributions againstrious environmental

surrogates

| use occurrence data to help me learn more about species distributions and also to see where t
6. are few (or no) records for species in their range. Particularly for invertebraites location records
and photogo help with identification.

7. | searched for data on the geographic distribution of a species, and the source of the data

8. Use dashboard data for organisation reporting

9 Downloaded and explored occurrence records in relation to spatial laydrdwnloaded information

' statistics on data usage in tlellectory

10. | managea program within a Federal government department
| downloaded and explored (and excluded) occurrence records and used these data to write a re
BushBlitz. used associated environmental data to explore the habitats of species when conductil
taxonomic research.

11 | viewed occurrence records to determine geographic distributions of taxa for taxonomic revision

to assess which collection records from conitiity herbaria had incorrect identifications (required
crossreferencing with other data sources due to issues with duplicate detection in ALA).

| have been involved in testing development sites (ALA and AVH), in particular testing names in¢
faceting, and profiles (in the development of an eFlora).

12. | download ALA data for reports.
13. linvestigated the occurrence of a specific species through the online tools

| downloaded lizard occurrence records, checked and corrected thecdathined it with our group's
own records. Then | used it to model distributions of species, combined these with phylogenetic

14. the relationships between species, and published a scientific paper on conservation in the North
Territory.
15 From wiat | learnt from ALA regarding species collection records | have written reports for
" environmental agencies, local authorities and other agencies.
16. 1 downloaded and explored occurrence records of species. | wrote & repor
17. 1 only look at speciedddribution maps.
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Last night discussed with colleague distribution of Olive Python so looked at ALA records and fo

18. Olive Python in our location then whalternative Morelia species occur here
19 | produced a map of a species, using filtedath, in the spatial portal and exported this for use in
" presentations such as conferences and for reports prepared by government agencies.
20 We routinely use the ALA API to search and add species occurrences to our web application to

distribution modelling and trait modelling.
21. Downloaded occurrence data when developing conservation plans.
22. luse the ALA tools largely to understand how they work in order to contribute data better.
23.  Spatial Portaf plotted summary statistics for atitudinal gradient for Australia
| maintain and use data related to water quality, macroinvertebrates and riparian corslition
24. regularly download data for smadicale projects, and annual report writing regarding catchment

health.

I downloaded occurrence records and phylogenetic trees for teaching purposes for a third year

25. biodiversity class first semester 2016.
| use spatial mapping of a species to understand its distribution, and to compare between specie
26 might includean image of a map in a repoitdon't do much analysis, because: [1] | am interested
" primarily in wetlands, rivers and floodplains and the contextual info from ALA is very terrestrial
oriented; [2] the number of layers is an endless list with no 'aipgiaidance.
27. 1 download occurrence records of a plant genus, and analysed patterns of distribution
o8 | utilise occurrence data to create spatial distributand species lists as part of the fauna impact

assessment process for clients.
29. Used the spatial portal to select datasets, stratified by time, geographical and/or environmental ¢

| explored and downloaded the data of occurrence records for a particular search area. This was

30. for the desktop assessment within an ecolobassessment report to an energy company.

I downloaded records for particular group of species and undertook continental analysis of endel
and richness

31
32.  Rulling out threatened species records around a DA site
33. Assessment of impact pfoposal

| downloaded occurrence records of vertebrates and weeds across a large area in which I'm wor

34. This desktop work contributed to a fauna survey program and a weed management plan.

35 | used occurrence records and environmental dataelp identify potential areas for seed collections
" for restoration plantings under climate change. | wrote a paper based on the work.

36 We use an ALA portal to capture biodiversity data by a group of community members, which ass

the managemenbf natural resources in our region.
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Responses to thsurveyquestion,dWhere do you currently go to discover and access informatidata for
your purposes/project? FNBY G(KS wnmc ! [ ! FEiguieB800 { dzNBSeé | NB aK2gy

Almost three quarters of respondents said they primarily use the ALA to discover and
accesglata orinformation for their needs.

80%

70% -
60% -
509% -
40% -
30% -
20% -
0% | : : : :

Primarily the ALA Own data sources Individual data ~ Own data sources (new Other
(existing) providers ¢ had to go and collect
specifically)

Figure3-8. wSa L2 y

& G2 GKS |jdzSaitArz2y a2 KSNB R2 &82dz OdzZNNByidtea 3I2 |
LJdzNLJ2 & S & k LINER

Sa

280GKég FNRBY (GKS wnmc '[! LYLI OG { dzNBSe
wSalLkRyasSa (2 KAKOX ljldkS/EREBA 2yF RI G YR AY T #Fondvihe@062y TFTNRY
ALA Impact Survey are showrFigure3-9. Occurrence records were the most commonly accessed type of

data, being used by 89% of respondents to the survey. Spgesesiptions or profiles (including

taxonomy/names), environmental data, spatial layangl organisational/collection/dataet information were

also used by over 50% of survey respondents.

100%

90%

80%

70% |

60%

50%
40% -
30%
20%
10%

0% -

Occurrence records Species descriptions or Environmental data Spatial Layers Organisational / Images Conservation status of Literature Genetic or phylogenetic
profiles, including collection / dataset species data
taxonomy / names information

By

B

5N Fi 9@QFfdzad A2y wSLERNIY !'aasSaaySyid 2F GKS 'dtla 2F [AQBAYyde ' dAGNI Al Q3
Value 16



Figure3-9. Resg yaSa (2 (KS [[dzSadAiz2y a2KAOK (1AYyRa 2F RIGF FYR AyF2I
2016 ALA Impact Survey

wSalLlyasSa (2 KAKOXK IjldeS/aRBA 2yF @ 22f a3z aAaSNDBAOSaA IR AYFNI &
the 2016 ALA Impact Survey are showfigure3-10. The spatial and mapping tools were the most

commonly used services, but analysis tools, including vistialis@ata discovery tools, data capture,
collection and upload tools and species profiles were also popular.

90%

80% -

70% -

60% -

50% -

40% -
30% -
20% -
10% - I I

Spatial and  Analysis tools Data discovery Data capture, Species profiles Sandbox API / web Alerts and Hubs Profiles tool
mapping tools including ¢search, collection and services annotations,
visualisation navigate, filter,  upload personal profile
lists management

Figure3-10. wS & L2y asSa (2 G(KS [[dzSadiAz2y a2KAOK (AYRaAaR2Tea22 62 NJ) a8 ND
from the 2016 ALA Impact Survey

ALA User Survey 2015

The ALA undertook a general user survey in 2015, and the results of that survey indicated that more than half

of the ALA users who completed the 2015 User Survey reported thafttteyR 3 infaryicdidh fok”

improved personal understanding of Australia's biodivesityd @ @A aAGAy 3 GKS $6S60aiiSd W
reported that they ha 3 I A yhirRatish for improved decision makiflg | syidrtifishesearch resufis®

Fourteenper cent of users reported that their use of the ALA had contributed to a publication. One user listed
.dzZAf RAY3 Dbl Gdz2NBQa {FFSdeé bSd wnmn Fa Iy SEIFYLX So

Users were asked to state their degree of agreement with the 11 statements shdvigure3-11. A 5point

a0FtS FNRY WwWadaNeRy3dfe 3INBSQ (2 waldNery3afte RA&FINBSQ s
comprehensionFigure3-11 compares the proportion of users who agreed (either strongly agreed or agreed

on the original scale) with those who responded neutrally or disagreed (strongly disagree or disagreed on the

original scale).

Figure3-1lindicates that, overall, ALA users believe the website is valuable and understaridabtaisers

did not feel that the ALAaquired major improvement. People most commonly visit the ALA to look up
information about a species or find out what lives in an area. ALA users are more likely to download data than
upload data and the ALA is used internationally.

A vast majority of usrs agree that the ALA is a valuable research (91%) and educatipn
(89%) tool. Overwhelmingly, ALA users find the website valuable and understandabl

D
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A substantial proportion of website users are ALA industry stakeholders. Industry stakeholders arikahore |

to visit the ALA to download data and use the mapping and analysis tools, compared with other users. They

are less likely to visit the website to identify species and find out what lives in an area. The ALA is also engaging
with the education sectonyith the website being used by students as a teaching resource, resulting in

educational outcomes.

The ALA is a valuable research tool
The ALA is a valuable education tool

| would recommend the ALA to others

| would like to learn more about the capabilities of...

| find the tools offered by the ALA useful
The ALA website is easy to use

The ALA contains a comprehensive set of data

| feel confident navigating my way around the ALA...

The ALA has saved me considerable time and effort

There are parts of the ALA site that | would like to...

The role of the ALA's partners and data contributors...

M Strongly agree or agree

o
xR

25%

50%

75%

100%

W Neutral, disagree or strongly disagree

Figure3-11. Level of agreement with statements about the ALA from the 2015 ALA User Survey

Vignette#1 ¢ Using the ALA to help develop biodiverse plantings suitable for changing

climatic conditions
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Acacia dealbata Link. Image by Richardson, R.G. & F.J.
A key challenge for revegetation practitioners is to select plant material that will be suitabletfoctwent
and future climatic conditionsThere have been an increasing number of revegetation projects established in
Australia over the last 20 yeargor example, the Australian Governmeésinvestindarge sums of money
through a variety of prograsto assist communities, NGOs and government organisationsviegetate,
rehabilitate and restore landscapes to store carbon, enhance biodiversity and build environmental resilience
including support for planning and implementation of strategiesler possibleclimate changecenarios Two
papers, published in Ecological Management and Restorati@012 describe methods relevant to selecting
plant material for changing climatic condition$he first paper describes species distribution models and
growth simulation models that could assist the selection proc@4se second paper describes how the ALA
platform can assist revegetation project leadéosselect species and provenances likely to be suitable for
changing environmental conditions at partiausitesand suggests improvements to the platformatiow

even more reliable selections to be made.

SourceDr TrevoBooth, CSIRO.
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3.2 Influenceon Cultural Change

ALA Impact Survey 2016

The 2016 ALA Impact Survey reeeld strong perception by respondentsthie value of ALAnfluencing
behaviours practices or culture in relation tine open sharing of datand standardsand theuse of open
services and partnershipghe results ofhe survey related to influence on dulal change arshown inTable
3-2. Some highlights are described below:

84 per cent of respondents agrekor strongly agreeal that the linking and integration of
different data types through the ALA (e.g. through spatial portal)dhadded value tathe
information.

1 66 per cent of respondents agrdeor strongly agred that the embedding of standards in ALA
systems hd helped imprave the fithess for purpose, consistency and accessibiinline data

1 64 per cent of respondents agreed or strongly agreed thatALA hd enabled communities or
groups to connect, collaborate and selfganse in groups of interest to improve theimm
activities, avoid reénventing the wheel, reduce duplication, provide critical mass, and attrawst
customers orclients.

1 60 per cent of respondents agreed or strongly agreed that their use of the ALA had influenced
their capacity for advocacy or prortion of the ALAto internal and external people and
organisations.

1 58 per cent of respondents agreed or strongly agreed thate is an improvement in the
FY2dzyd 2F GONHzAGSRE 2NJ ljdz- t Ade RFEGE 2ytAyS |a |

Table3-2. Survey responses to statements related to questiabout the extent to which the ALA has influenced or
changed behaviours, practices or culture in relation to open sharing of data, standards, use of sgreites and
partnerships

Neither .
Strongly disagree Strongly Don't
Statement : Disagree Agree know
Disagree nor Agree / N/A
agree
My use of the ALA has changed my 0% 5% 42% 24% 21% 8%
understanding and acceptance of open
access using creative commons (n=0) (n=2) (=16 (=9 (n=B) ("I
My use ofthe ALA has influenced my 0% 8% 42% 21% 8% 21%

decision to provide data free of change
previously fees for download and acces: (N=0) (n=3)  (n=16) (n=8) (n[) (n=9)

The embedding of standards in ALA 0% 3% 21% 42% 24% 11%
systems has helped improve the fithess
for purpose, consistency and accessibili  (N=0) (n=1) (n=8) (n=16) (n=9) (n=4)

There is an improvement in the amount
2F GRNUAKSIdzt t AGe 0% 8% 29%  29%  29% 5%

consequence of thestablishment of the (n=0) (n=3) (n=11) (=11 (=11 (n=2)
ALA
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The linking and integration of different

data types through the ALA (e.g. througl 0% 3% 11% 37%  4T% 3%
spatial portal) has added value to (n=0) (n=1) (n=4) (=14 (n=18) (n=1)
information.

The ALA has influenced me to ensure m (o4, 3% 45% 26% 8% 18%
services/platforms are available as open

infrastructure (n=0) (n=1) (n=l7) (n=100 (n=3) (=)

The ALA has enabled communities or

groups to connectcollaborate and self

organge in groups of interest to improve 0% 5% 20% 3204 3204 3%
their own activities, avoid rnventing

the wheel, reduce duplication, provide ~ (n=0) (h=2) (=11 (=12 (n=12) (n=1)
critical mass, and attract new customers

clients

My use of the ALA has influenced my

external people & organisations about

any of the issues above (e.g. open acce  (N=0) (n=3) (h=9) (=100 (n=13) (n=3)
standards, quality)

Shouldg S Ay Of dzRS GKS aySAGKSNI FANBS y2NJ RA&AFIANBSE 2LI0A 2y

Across the survey results, introducing a middle option attracted 11% and 45% of respondents. It does not

appear related to observed respondent characteristics (industry, education). Many literaturéiézig2010,

Sturgis et al 2010) shows it makes sense to include a neutral category. It is because a neutral middle point
f26SNE NIYR2Y SNNBNI S NRIFyOSo® 'y AYGSNBadAy3a OF @St i
FANBES y2N BAGKSNEEE OIF WKARRSY R2y Qi 1y26Q O0APSHP:T GKS
neutral opinion (i.e. the respondent is somewhere between agreeing and disagreeing). Sturgis et al 2010

indicate that there is no solution beyond a follay question®2 NJ SOSNE ay SAGKSNI F IANBS y2N
robustness it may be worth reoding S dzii NI f NB aALR Yy &S & yIRa A6RB2Ay Al KRyY2 &dzOK A {
results.

Commentamade by respondents with regard to the questiortloé extent to which theALAhasinfluenced or
changed behaviours, practices or culture in relation to open sharing of data, standards,apenafervices
and partnerships included:

G¢KS '[! KFa YlFraaArodSte AYLINROSR (KS SFTAOASY
NEB & S I -NJDas Rbsauer Australian National University

Interviews
Interviewees provided the following more detailed information, andexamples afthe influenceof the ALA
on cultural change.

Understanding and acceptance of open access using creative commons

Interviewees indicated that being involved with tdevelopment and maintenance of thiLA had provided
great exposure to the systems and processes that have been implembntéd ALA They commented that
usingthe ALAhelpedthem better understandthe importance of open access getting dataused more
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effectively in research and public policy foruraedthe importance of metadata in controlling accaesand
use of sensitive data.

Linking and integration of different data types through the ALA

Interviewees commented that the ALA had significantly reduced the time and effort required to access and
combine data from different institutions around the counttiey previously had to rite to the separate
institutionsand would receivedata onCDsand in a variety oflifferent formats The ALA has meant that
sometimes months of work an@duced tojust hours, and that this enormous improvement in productivity is
being repeatedor researchers andtudents all over Australia

Mention was also made dfie ability that now exists through the ALA of linking specimens to samples, and
multi-tiered linkingg between specimens and collectiogshat is onlyprovided through the ALAIsewhere in
the world, they arenow using ALA infrastructure to buitflis type of functionality; for example, thatlas of
Living Scotland.

Anintervieweeprovided an example of the use thfe ALA tddentify and predictthe distribution of tree
species, includingshere species are at the limit of their adaptabilifjhis enablesesearchers to predict
whether proposedplantations will surviveiew climate regimes under global warming scenariesme

examples include th€arbon SequestrationSchemes in NSWhichrequire tree survival for 100 years.

In another example, a grouponitoring hundreds of sites across a catchment, including the collection of
vegetation, abundance, diversity and water quality datses the AL£o upload and manage these different
but related data types in one place, using the same upload and dowplasdssesWithout the ALA this
would be very difficult and, prior to establishment of tA&A the process involvenh creatingreports
manuallyinvolvedsignificantdouble handlingerrorsand different formats, with no simple way to connect the
different types of data

Enabling communities or groups to connect, collaborate and seifjanise in groups of interest to improve
their own activities, avoid reinventing the wheel, reduce duplication, provide critical mass, anttatt new
customers or clients

Interviewees commented thataenmunity groups us¢he ALA to manage the data they collect g@mmunity
BioBlitzes, monitoring programs (&/gaterwatch and other initiatives and that the processvisry effective
and amassive improvement in capacitglative to what occurred before the existence of the AllAe
information gathered anduploadedbecomes much more visible to otharadertaking similar activities

For example,ite community group Australian Association of Bush Regenerators jAsABRgthe ALA to
identify climate adaptation data fagcological restoration project®6oth et al. 2012)In another example, a
council in VsternAustralia isusingthe ALA to map species the local areg(Sourceanonymous Department
of Environment and Resirces.

The ALA is seen to heeryvaluable in supporting and enablicijizen science TheALA supports th

connection ofdifferent groupswhich enhances the productivity and value of the investigations and reduces
the impost previously applied on Govenent environmental officers in assisting community groups with data
and databased services.

Influence onadvocacyand promotion to internal and external peopland organisations about open access,
and standardsaround data and dataquality

The ALA infrastructure applies international data standards as much as possible and wherever appropriate.
These include Darwin Core (DwC), Darwin Core Archive-fpmiLiblin Corehe International Organization

for StandardizatiorflSQ, Open GeospatidConsortium QGG, and others. The ALA is also an active participant
in the further development, maintenance and implementation of relevant international standards.

Interviewees noted that establishment of thd_Ahas meant that i of the data they colleds uploaded tadhe
ALA and therefore is required to pass all trezessargtandardsin orderto be publicly shared Requiring
researchers and students to upload data to the ALA has m@amoting and advocatingLA datssharing and
standardsprinciples and polies. TheALA hagacilitatedmuch greater visibilitpf biodiversitydataand
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therefore has been a key agent in drivinguch greateknowledge and use of data standards and the
promotion of requirements and standards associated wdtdita colledion, management and sharing

Interviewees indicated they haalddvocated the use ALA data standafdisuniversity collectionandthe
placement ofcollectiors on the ALA.However interviewees also stated that there was aed to improve
standard processe® indicatedata quality to contributors and users, artd consultfurther with the
collections communityn that regard; in particular thECIGFaunal Collections Informatics Grumd
HISCOMHerbarium Informatics Systems Commitiee
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Vignette#2 ¢ ALAsupporting major improvements in data capture, investment, reporting
and processes in natural resource management

s Australian Government MERIT

Show more stats &

Latest news

Project Summary report

summary report, navigate to the

Stage 3 - Community engagement and Partici...

MERIT home pagkttps://merit.ala.org.au
In 2013 the ALApartnered with the Commonwealth Dept. of Environment & EnéiyEE) to develop the
Monitoring Evaluation Reporting and Improvement Tool (MERIT) to support the implementation and
management of natural resource management (NRM) projects which are fundi Byustralian
Government. MERIT is designed to collect and store planning, monitoring and reporting data associated
natural resource management grants projects. The system allows individual projects to record and docun
their projects in both stadardised structured and unstructured data formats and aggregates data across
multiple projects to tell a whol@f-program story about the impact of natural resource management
investments. Aggregated information can be accessed by individuals, naturatcesnanagers and DoEE std|
for a wide range of planning, management, policy and administrative purposes. This project has been
outstandingly successful in:

1 Standardising the data collection and reporting processes;

1 Improving the manner in which projecése planned, monitored, implemented and reported on;

1 Identifying gaps and inefficiencies in DOEE processes and providing accurate and timely empiric
which highlights specific areas where improvements can be made.

MERIT enables grant recipients totrmmly report on outputs from projects, but also to report and demonstra
outcomes, and to communicate their project activities and achievements more effectively to their stakeha
partners and participantdntervieweesn this evaluatiordescribed low the MERIT systeranabkscontinuous
access taround 2,800 projects and alloidoEEstaffto more effectively monitor and assist grant recipients t
achieve successful project outcomes than was previously possible under the previous management and
reporting structure. @tafrom MERIThas also contributed toew research angeerreviewed papers by the
Departmentand CSIRQvhich would not have been possible beforehand

Data collected and aggregated througtERIThot only allows the Department to run tifending programs
that it is responsible for more effectively, but it also delivers a veryatahimportant set of information to the
Commonwealth Government around program performance, policy achievements and prdgpessample,
MERIT provides accumtlata on progress towards many of the actions in the threatened species program
underthe Environment Protection and Biodiversity Conservation Act 1p88icularly those funded by the
Australian Government.
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https://merit.ala.org.au/

Improving the fit-for-purpose, consistencgnd accessibility of data

The implementation of the ALiAfrastructureimprovedthe fit-for-purpose, consistency and accessibility of
datain the Queensland Museurg all datawasimproved(i 2 W5 | N3ahdard.Th2 N&win Core is body
of standards. It includes a glossary of terms (in other contexts these might be called properties, elements,
fields, columns, attributes, or concepts) intended to facilitate the sharing of information about biological
diversity by poviding reference definitions, examples, and commentariégere were previouslg5 separate
databases ithe Queenslandviuseum. Driven by the Alidfrastructure the museum invested $1m in
consolidatinghe 25 databases into one system and applying ¢sieat standards.The museum nowlelivers
data directly toand via theALAand thecost of delivering datéo subscriberss much lowerAs a resulimany
other museums havéollowed suit. For the Queensland MuseurALAinformation standards meathat case-
by-caseinvestigation ofdatastandardsby each institutioris no longer required; this is done noas a group
and facilitated.

Theinformation standardsALA applieselpto prevent the misuse of analysasd make it easier for data
providersto maketheir data consistent so that users can be confidefitheir assumptionsandcan
understand whatataisfit-for-purpose and whais not.

IYLINE BSYSy il Ay GINKA (ISREZdzZ2 NI 382 d AdGe RIGE 2yfAyYyS
Interviewees believed the ALA had resulte@dmimproementin the quality of data online and the amount of
trusted data, but recognised that even in the ALA there is still a significant amolaw gfuality data online
However fundamentally it was recognisdtiat it is more important that the data iaccessibleand that the
gaps in data quality can now be identifiteviously these gapsould not beidentifiedin any systematic way
Another benefit ofopen data access walse improved abilityfor error checking and reporting of errors back
to the data cstodians.

Interviewees indicated thatnmor to the ALA, researchetsad to go to the originadlata custodians to collate

data fortheir research(especially species distribution analysiad many organisations or individuaiet held
suchdata were notalwayskeen to sharét. The ALAasprovided an excellenéxample othe idioma 6 dzA £ R A (i
'y R §KS @& .Neévirarfyda@zofiégtiororganisations want thiave their data in thé\LA andto track

usage statistics1 order todemonstrate how, and how oftertheir data is being used

Users also indicated thatith the sheer amount of dataow in the ALA there isgreater confidencén the
quality of the dateébecause outliers armore evident In additionthe ALA identifiesuspcious outlierghrough
its quality checksTheALAprovides a means through its data management processekearcherdo check
fithess for purpose of the data they are using
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Vignette#3 ¢ Data exploration using the Spatial Portal Tool

The spatial posdltool in the ALAS particularly well regardedA number of mtervieweesin this evaluation
highlightedusing the portal for @ignificant amounbdf data mining and exploration. They commonly used th
portal to undertake statistical analysesorrelation and regression analyses for exanmgpte test hypotheses
relating to species distributions and environmental niches

Many intervieweesdentified enormous value ithe capacity of the ALA to assist in exploring and describin
associations ancetationships between species occurrence data and environmental (particularly climate)
Interviewees valued thikoth in terms of the number and sophistication of the relationships able to be
explored and the speed and ease with which it can be done.
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There are many ways to put an area on the map in the ALA Spatial Portal. One of them is creating an
GSYPANRYYSyl tcingdhis BaSetall afe@sRré Austrdli®s with an elevation over 1500m are shoy
in red on the map. Running an area report tins area will then give you records for all species that occur

these alpine/subalpine zones, including endemic species, invasive species, threatened species, and migratory

species
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Another very useful aspect of the ALA identified by interviewees was the abilityom in on distributions
and see whether a provenance is a lgrgenetically diverse population or just one isolated tree.

EXTITN -

Explore Your Area

r address

40 Clunies Ross Street, Acton Search

s for. 40 Clunies Ross St, Acton ACT 2601, Australia

B Viewslirecords | | @ Downloads

Group Species Species : Common Name
Al Species 7075

Records
| Satelite

Explore your area. This ALA tool shows what has been recorded near any given location. In this case,
species have been recorded within 5 km of the ALA headquarters in Canberra. These records can be
downloaded and sorted; for exampleg to show onlyorchids or only endangered species in this area.
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The ALA Spatial Portal allows a variety of mapping and analysis functions. This example showsfamaiip
records for endangered species in Kakadu National Park.
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Vignette#4 ¢ State Data ManagemeniVorking Group

Since 2014, the ALA has organised and hosted regulatddage meetings of representatives from the state,
territory and federal government environment departments with the ALA, TERN Ecoinformatics and addjtional
attendees. These workshops sltuss the management of biodiversity data across Australia with a focus on
government departmentsThe ALA also maintains a Basecamp community site for this group to continue
discussiosonline.

The workshops have inspired tlSates andTerritories to raalise the value of such a community and they nqw
hold quarterly communityof-practice teleconferences to discuss common issues and lessons learnt from |other
jurisdictions. This has included topics such as data management practices, standards adoptoogltdtion
tools and policies and proceduréghe ALA has allowed efficient sharing of data amongst the jurisdictiims.
ALA as a standardised, central access pamidthas facilitated the transfer of full resolution data between
jurisdictions providig more data to support environmental management decision making.

G ¢ KS | [oasedalatd pio@der workshops have been instrumental in creating a new network of colleagues
within the biodiversity informatics space. This network has benefitted ALA ingjaimuch better
understanding of Statbased use cases, particularly those associated with conservation planning and
environmental impact assessmefitthas benefitted thBtates by gaining access to higher resolution data from
the ALA repository. Concantly, Statebased colleagues have used these workshops to spawn ongoing
national conversations that have resulted in a better understanding of how sister organisations work, and what
best practice biodiversity informatics and capability maturity might loof & WeStdrg Australia Department
of Parks and Wildlife

GThe State Data Management meetings in 2014 and 2015 hosted by the ALA came at a very important time for
the N.T. We were in the process of developing a new oracle database system for the storage and management
of biodiversitydata for the Northern Territgr. The meetings resulted in the incorporation of standards into pur
database such as Darwin Corthat facilitated data exchange between the ALA and the NT. The meetings|also
provided us with a greater understanding of how the ALA works and the set\pcegides. This has
contributed to our adoption of ALA web service for some of our internal data management system as well as
the Field Data system (wildwatch.nt.gov.au) and we currently have applications in development using the ALA
BioCollect system. €he systems will likely streamline our data collection and management systems in the
future as well as result in significant cost savings. Finally the megtiogided a valuable opportunity to meet
biodiversity data managers from other jurisdictions dodliscuss common issues and experiedaes.
Northern Territory Department of Environment and Natural Resoutces
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3.3 New Productsand Services

Examples

As open infrastructure, the ALA currently suppatscontributesover 100 portals, hubs, apps and virtlebs

¢ this can include hubs sittinghaop of the ALA infrastructurenew instances of the ALA infrastructure or
or websites that use the AIK3penZAPIs for external parties to independently access ALA data and so
processing serviceExampes of these types of products and services includeNBETAR supported
Biodiversity and Climate Change Virtual t@CCVIor useby the science communityhe Zodrack lab for
visualising tracking data to specific hubs (Australian Virtual Herbaklumay-Darling Basin Authority Dat
Portal, FishMapAtlas of Prehistoric Australia, Australian Plant Pest Datglzaskother$ to community

apps
me data

a

science or citizen science projecésg( Many and various koala counts, platypus, bird and other taxonomically
focussedprojects numerous projects undertaken by local and state governments, NGOs, commgumilys,

NRM groups, environment andlecation centres, universitieand many others) and even aouple of
commercial app (NatureMap andQuestaGame).

Additionally the new BioCollectool is enabling evegreatercommunity and professionaccess to
sophisticated environmental data collection capabiliiesfield data capture and manageent. This is

enabling standardbased data capture to facilitate aggregation and sharing, without compromising local and

specific recording requirement$. K S W LINE 2 S O BioGoleybisSp¥dRidein 2atnpréhenkive
standardscompliant project regstry for both hosted and nohosted data recording projects, and thiéizen

scienceversion of this is linked to other global project catalogues, principally based in the USA, providing the

most comprehensive and sophisticated access point to discowkcannect with citizen science projects

globally. This project finder currently lists ovdR0 projects whiclAustraliars can participate iapprox.100

of whichare supporteddirectly by ALAfor data capturé. It also lists and provides access to 0520 more
projects globallyhrough interoperability with other project finders

The ALA also hosts DigiVol, a volunteer transcription portal for such activities as digitising specimen

label

information, transcribing field notebooks and tagging/identityicamera trap photos. DigiVol has reached

over 400,000 transcription tasks achieved by volunteers.

The ALA infrastructure has been usedoynerouscountries for their national biodiversity portals, and

importantly, this work has been undertaken in collaboration with the Global Biodiversity Information Facility
(GBIF). The following are some examples (with development of other partderway for Gemany, Portugal,

Sweden, UK and Canada):
1 GBIF Francehttp://portail.gbif.fr/

GBIF Spaiq http://datos.gbif.es/

CRBio Costa Rigavww.crbio.cr

= =a =4

ICMBIO Brazq http://www.icmbio.gov.br/portal/portaldabiodiversidade
1 NBN Scotland http://www.als.scot/

These examples of leveraging open infrastructure without having to duplicateareate represent
enormous value that the ALA is providingt onlyto a nationalcommunity but alsalobaly.

ALA Impact Survey 2016

Survey respondents revealed that tAé A has definitely amplified and improved the creation, delivery and

competitive advantage of new products and services and enterpressdtsare shown inTable3-2. Some
highlights are described below:

76 per cent of respondents agrdeor strongly agree that the ALA hal assistedthem in
the production of reports, papers and publications.
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1 61 per cent of respondents agréer strongly agred that their use of theALA hd helped
support or inform government (local, state, national) policy or programs.

1 47 per cent of respondents agréer strongly agred that they had used thé\LAas a tool in
building and improving skills in science, technology, engineering anldemaitics (STEM).

Table3-3. Qurvey responses to statements related to the question of whether the ALA has amplified and improved the
creation, delivery and competitive advantage of new products and serviaed enterprises

Strongl NS Strongl| Don't
Statement frongly Disagree disagree Agree 9 know

Disagree Agree

nor agree [ N/A

The ALA has assisted me in the 3% 8% 5% 39% 37% 8%
production of reports, papers and
publications (n=1) (n=3) (n=2) (n=15 (n=14) (n=3)
| use the ALA as a tool in building and 3% 13% 24% 2904 18% 13%

improving skills in science, technology.
engineering and mathematics (STEM)  (n=11) (n=5) (n=9) (1) (n=7) (n=9)

The ALA has helped increase interest 3% 8% 39% 21% 18% 11%
participation in and awareness of the
STEM sector (n=1) (n=3) (=15  (n=B) (n=7) (n=)

| have used the

information/data/tools/services of ALA 5% 24% 16% 16% 21% 18%
as part of a value proposition for a new

business or service or approach (e.g.  (1=2) (n=9) (n=6) () (n=8) (n=7)
app, methodologyplatform).

My use of the ALA has helped support 8% 5% 11% 29% 320 16%
or inform government (local, state,
national) policy or programs. (n=3) (n=2) (n=4)  (n=11) (n=12) (n=6)

A commentmade by aespondent illustrated a limitatioof 0 KS ! [ I F2NJ 4 KS NBaLRyRSyiQa
impact assessment woikspecificallythe restricted access to full resolution priority and threatened species

occurrence data. For another respondent, the ALAekRbled them to search and add species occurrences to

their web application to enable distribution modelling and trait modelling.

Interviews
Interviewees provided the following more detailed information on, and examples of, the influence of the ALA
on the development of products and services.

Assistancan the production of reports, papers and publications
Some examples of significant reports produessihg ALA data, tools and servigeslude:

The onservation of lizards in theorthern Territory.
The future of eucalypttreesin Australia

Papers onfirming information about specimens and species identification

= =2 =4 =4

NCCARF reportahichare often underpinned by Aldata,e.g.report onbiodiversityrefuges
Resideet al (2013.
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Interviewees mentioned theignificant assistance the ALA provides in produaiags. TheALAalsohelped
with the establishment of research projects by identifying areas and designs for samphiicpcan often
contribute to a paperThe ALA can provide excellestatistics orthe location and abundance of species.

It was suggested that marpeople are usind\LArecords to do distributionahnalysesWithout the ALA these
studieswould nothave had the appropriataumber of records for statistical interpretation.

Access to ALdataand tools has assistatie Upper Murrumbidge&VaterWatchProgram, and others like it,
toproduceanimportantt A G F G S 2F (GKS Sy@ANRYYSyldé¢ Q@aanBytiek 2y NB LI2 NJ
annualCatchment Health Indicator Prograi@HIP)eport. The ALA tools enable them to capture field data

from hundreds of individuals and groups in a consistent, efficient and standardtapws themnto visualise

and make that data accessible to their contributaaad alsao downloadthe datafrom one sourcdrather

than multiple source) for analysis in other offine tools. Such analysis would be extremely difficult, time

consuming and costly without the services provided by the. ALA

Use ofthe data, tools or services of ALA as part of a value propositiom éonew business or service or
approach

Interviewees pointed out that people can and do use the ALA tatiigessues that may occun relation to
them undertakng a new enterprisefor exampleenvironmental impact assessments gBominingventure or
other enterprise such asfeh farm.

From QueenslandVidza S dpérp&ctive, the vime of the ALA in this regardabout extrapolating fronthe
specific tothe globalUsing thepharmaceuticatlevelopmentprocess as a theoretidcal exampliea Epecies is
demonstrablyrare and poorly distributegthen there may bdlittle or no point in pursuinggharmaceutical
development Conversely, if theaformation in theALA shows the specieswidespread and commarit may
providea very good opportunity for pharmaceutical development.

upporting and informing government (local, state, national) policy or programs
The ALA has also helped increase understanding of the level government investment in actions, programs and
outcomes andheir alignment with government policies.

Interviewees provided the following insights:

1  Theuse of datarom the ALAo model species distribution to develop surveys for representative national
reserve system€.e. identifying data and knowledge gapshelp target new survey areas for cost and
time efficiency)s a critical component of many progranscludingBustBlitz. It can also be used to
evaluat the potentialbiodiversity valueof land

1  The ALA helps identify tHiodiversity values of remnant vegetation in and around urban gre&sch
assists in raking decisions as to whether remnants can be rehabilitated

1 CSIRO hgwoducedmany reports orthe impact ofclimatechange on biodiversitio DoEEand the
former Department of Climate Changad Energy Efficienaysing the ALA.

1  Reports produced with the assistance of the ALA are begintuimgfluence policyand funding decisions
For example, \&terWatch datacollected and exposed in the ALA was able to shemy poor water
guality conditions for Cooma Creekvhichin turn led to an investment of more than $10000in a
program to restore the creek.

1 Inthe ACT, WaterWatch dataptured by the community andelivered througtthe ALA idiaving impact
on the future development of monitoring programs for catchment health and investniant
rehabilitationprograms. An evengreater influencevas expected over the next3years

1  Use of the ALA can contribute timcumenting how the Australian Governmentmliveringon
international policiesFor example, the AlLprovides details of any projects that are working on specific
species that are being considered by the threatened species scientific committee for listing or delisting
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1  Forthe ALA to have greater value to stategmments in theiresponsibilitiesof checking for
compliance withenvironmentalregulations or fodevelopmentplanning there would need to be greater
transparencyof ALA infrastructure development.@e through governance or technical committees)

1 At a state jurisdictional level it was highlighted by a respondent biadiversityinformation
management challengescross jurisdictions are simila®, a central aggregation informatiosystem
such astie ALA makesconomic and practicalense, providd there is strategic alignmemiith the
states/territory governmentsn terms of needs and objectives for dealing with biodiversity datated
problems

1  Ths respondentlso suggested theetationship between ALA andEKOSs unclear and consequently
there isuncertainty aboutthe future of these products and how they relate one another.

Building and improving skills in STEM

One intervieweespent nearly a year traviéhg andtalkingto university students andgenciesshowing how
they can use thé\lA spatial portal to assist with exploratory data analyses, ecologivdkpatial analysesihe
same interviewee continues tassistpeopleto build their skills irthe use of theALA to carry out analyses.

The patial portal providegools for analysingvhere associations in distribution occaind fordownloadng
data for modellingln this regard, it was felt that thALAprovides an excellergnvironment forprimary
exploratory data analyses. Universitiesutd set up a projecfor first year studentsising the ALANnd ket
students explorehe dataas they choose.
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Vignette#4¢ Native forests and climate change: Lessons from eucalypts

When looking at climate change, researchers tend to look at the natural distribution of a spkereapply

climate clange data to assess the proportion of species that may be affeckgidg the ALA data and tools
however, it is possible to look at Australian species, which have been planted around the world and where
they have been found suitable. For example, seveunahlyptusspecies grow overseas under warmer
conditions than they can in Australia. In studying climate change, there is a need to be able to understand their
adaptability globally

Using the ALA to analy$lee bioclimatology of nativeucalypt forestsBooth et al. (2015) reviewed studies
relevant to potential climate change impacts on natural stands of eucalypts, with a view to identifying not only
specific lessons for the management of native forests in Australia but also some general lessons r@levant t
native forests anywhere. More than 800 speciegatalyptusre found naturally across Australia, as well as
species such &s. degluptaand E. urophyllan countries north of Australia. Eucalypts provide a particularly
interesting opportunity to examia the likely impacts of climate change, as many species have been widely
evaluated in trials within and outside Australia, often under conditions that are warmer and sometimes drier
than those found within their natural distributions. Results from thesaldrindicate the intrinsic ability of
particular eucalypt species and provenances to tolerate conditions that are somewhat different from those
experienced within their natural distributions. Eucalypts have particularly poor dispersal capabilitiesysad nat
stands will be generally unable to track changing climatic conditions. Therefore, in the period to the end |of the
present century a key issue for each eucalypt species under climate change is whether its intrinsic adagtability
will be sufficient to dbw it to survive where it is currently located. Their ability to survive will be affected not
only by climatic, but also atmospheric changes, which will affect important processes such as photosynthesis
and water exchange. Agaieucalypts provide a useffigroup for climate change studies as their commercial
significance has led to various enhanced carbon dioxide experiments being carried out, as well as detailed
genomic studies(Source Dr Trevor Booth CSIRO)
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3.4 Productivity and Efficiency

ALA ImpactSurvey 2016

The survey and interviews attempted to elicit whether there were any percentage productivity or efficiency
gains associated with use of the ALA in terms of a respondents biodiversity data management workflows or
along the information supply clirag with the key components of that supply chain being

1 Accesg data discovery (where is itloes it exist), licencing or legal arrangements, data access
(transfer, extract, download (manual/machine), load data.

1 Transformationg understanding the datacleaning/formatting the data, making data fit for
purpose, linking data with other data

1 Deliveryq using the data, delivery of a product, undertaking analysis

LY FTRRAGAZ2YS NBALRYRSyGa ¢gSNB | faz2 | &1 SRnedtidg SAGAYF (S
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their use of the ALAVIost importantly, respondents were specifically asked to estimate the relative efficiency
gains (primarily redeed input costs) they achiev® usinghe ALA. Of most interest to this reviemere the
estimates of relative efficiency gairiResponses are discussed belamd used as an initial attempt tstimate

the potential economic value of the benefits outlinedSection 5 of this report.

The analysis j$o a degreequite limited It should be noted that many respondents were unable to answer all
of the economic questionsecause2 T 1 Sy (KS& &aAYLIX & RAR y20 l1y2¢6 GKSAN 2
expenditule, or were unable to provide a quantitative range for efficiency gains.

Estimated productivity and efficiency gains
Key findings from the survey are shown in the table below, where:

I The first column shows the question and specific use of the ALA.

1 The £cond column shows the weighted average response across all respondent groups for each
guestion.Note: The weighted averages were calculated where respondents were able to answer
guestions relating to relative efficiency gaissd expenditure levels.

9 Thefour columns to the right of the table show the average responses and the range of
responses (in brackets) for each of tiheividual response group

1 Only responses that have estimaditefficiency gains were analysed. This reduced the sample size
used in tle analysisThe small sample size does not allow for weighted averages to be calculated
across user types (researchergjustry, governmentcommunity.

The key points to note from the analysis are:

1 Generallyestimated efficiency gains had a weightecgege around 123% across the whole
sample.This relates to data access, transformation and delivery. This also relates to expenditure.

1 Researchers generally estimated higher relative efficiency gains than other respondents. This is
likely to be due to greater technical understanding of the complexities and costs of developing
the data themselves.

1 Government respondents generattgtimatedlower efficiency gains than other respondents,
particularly with respect to expenditure and investments. While tke ofthird-party
researchers for data analysis may explaindaga-related results,the lowerefficiency gains
identified for expenditure and investmemayindicate thatgovernmentexpenditure and
investment decisions are influenced by broader consitiers.

2This is not unusual for data and research projects as they are rarely subject to formalised business cases due to undertgingy in
benefit streams.
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Question and ALAelated activity

To what extent do you think your us
of the ALA has improved your
2NBFyAal A2y Q& R
efficiency in relation to the time and
resources spent in biodiversity data
acces®

To what extent do you think your us
of the ALA has improved your
2NBFyAal A2y Qa R
efficiency in relation to the time and
resources spent in biodiversity data
transformation?

To what extent do you think your us
of the ALA has improved your
2NBIFyAal A2y Q& R
efficiency in relation to the time and
resources spent in biodiversity data
delivery?

To what extent do you think your us
of the ALA has improvegbur
SELSYRAGIINE 2y Y
biodiversity commitment?

To what extent do you think your us
of the ALA has improvegbur
biodiversity investment?

Table3-4. Estimated %productivity and efficiency gains

Weighted
averagée

12. 76

12. 76

12.3%

12.5%

13.%%

Averagedor respondent groupgrange in brackets)

Researchers Government

20.8%
(0-100%)

11.9%
(0-25%)

16.1%
(0-50%)

10.9%
(0-25%)

13.3%
(0-22.5%)

7.8%
(0-22.5%)

11.9%
(0-22.5%)

2.2%
(0-12.5%)

15.5%
(7.522.5%)

1.7%
(0-7.5%)

Industry  Community

21.1% No
(2.5 quantitative
95%) responses
9.2% N_o _

guantitative
(0-50%) responses

14.1% No
(2.5 quantitative
50%) responses
8.1% No
(2.5 quantitative

22.5%) responses
6.0%

(2.5 22.5%

12.5%)

Overall the ALA Impact Srvey data indicate significant relative efficiency gains from th
use ofthe ALA across the broad spectrum of typical uses, and across the diversity of

different user types.

4%

3 The weightings for this calculation are based on expenditure indicated by the respondent. This figure is based on rebpomdeshw
an expenditure figure and an efficiency gain were estimated by the respondent.
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3.5 Applicationsand Derivatives

ALA Impact Survey 2016

The survey asked a number of questions related to how the use of the ALA malydipeed in the apptiation

of knowledge and activities in key sectoksy Of dzZRAYy 3 G KNRdzAK GKS ONXKtesuks2y 2F & .
are shown inTable3-5. The survey found thahALAhashelpedsignificantlyin the application of knowledge

and activities in key sectardcluding that:

65 per cent of respondents agrdeor strongly agreel that the ALAhad helped the
community and organisations to undertake eground interventionsand actions with
respect to biodiversity.

1 53 per cent of respondents agréer strongly agred that the ALA hd helped in the application
of research to address keational and global challenges, and

1 41 per cent of respondents agréer strongly agred that the ALA hd helped theGovernment
meet its international biodiversity and development treaty obligations.

Table3-5. Qurvey responses to statements related to the questiafithe extent to which theALAhashelped in the
FLIJX AOFGAR2Y 2F (y26fSR3AS YR OGAGAGASAE Ay {1Se aSOG2NE AyOf

Strongl Neither Strongl Dont
Statement rrongly Disagree disagree  Agree gy know /
Disagree Agree
nor agree N/A
The ALA has helped tine
application of research to addres: 0% 0% 24% 21% 32% 24%
key national and global (n=0) (n=0) (n=8) (n=7) (n=11) (n=8)

challenges.

The ALA has helped improve
regulatory compliance by Industn 6% 6% 32% 24% 6% 26%

and Government with respect to (n=2) (n=2) (n=11) (n=8) (n=2) (n=9)
environmentallegislation.

The ALA has helped improve

Government decisiomaking 3% 9% 18% 24% 15% 32%
regarding investment of public (n=1) (n=3) (n=6) (n=8) (n=5) (n=112)
funds

The ALA has helpdte
Government meet its 0% 6% 21% 35% 6% 32%

international biodiversity and (n=0) (n=2) (n=7) (n=12) (n=2) (n=11)
development treaty obligations.

The ALA has helped the

community and organisations to 0% 0% 21% 47% 18% 15%
undertake onground
interventions and actions with (n=0) (n=0) (n=7) (n=16)  (n=6) (n=H)

respect to biodiversity.
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Interviews

Interviewees provided the following more detailed information on, and examples of, the influence of the ALA
on the development of applications amkkrivatives.

Helpingthe community and organisations to undertake eground interventions and actions with respect to
biodiversity

Interviewees indicated the ALA had greatly assistézen sciencegroups and projects in particular. For

example, ommunity groupsundertake biodiversity surveys or intense activities such BoBlitz andipload
data tothe ALA This empowers communities the groups are able tackle local habitat damage issues
using data in the ALAG@mmunity groups uséhe ALA to demonstrate localiodiversityvaluesto local

governmentand to advocateind promote areas foronservation.They are also able to use the ALA to

identify regionalssueghat are impacting locallysuch asunoff to the GreatBarrier Reef

In addtion, maintaining the value of thALA(in terms of its data quality)rovides motivation for ongoing

funding and maintenance of systems by local and regional organisations. The tools provided through the
ALA are very useful for local and communityups.

The application of research to address key national and global challenges

Some examples provided by interviewees of the use of the ALA in underpinning research to address key
national and global challenges include:

f
f
f
f

f

Habitat and speciesrjwrities forconservation

Predicting the anges of invasive species

Predicting the influence oflimate changeon biodiversity and pest species

Improvements in data and data management standards and toulkiding software

Input to pure research on first primdes around ecologicainderstanding

Specific examples cited included the movement of problematic ant spepiakitudinal gradientsas the
climate warmsand investigation of the distributioof various native speciés Tasmaniavith a view to what
might happen withglobal warming

Of particular value is the removal of the cost of access to ddiah helps inform the research

Improved decisionmaking regarding investment of public funds
Interviewees believed that, in generabhwernments araising ALA dataith respect to investing in land
acquisitions for reserve systems and in biodiverséyices programsinterviewees felt governmemtow had

access to information which enabléidemto better understand what actions on thiground (e.g. surveys) are

being undertaken androm this, undertake research s tdeterminewhether outcomes are being achieved.

The MERIT case study provides a specific example (although not the ALA website) where government is better
able to capture ad provide data to underpin government investment with respect to outputs from various
funding programsas well to be able to analygpeogram implementation and performance

A respondent indicatethat for the ALA to have greaténfluenceon state goverment planning,compliance

and regulation activitiesand therefore industry regulatory compliance with environmental legislatioey
(the ALA would need to host more systematic and structured survey data, not just observationalTldasa

would necessite greater engagement with the objectives and direction of ALA infrastructure development,

and also improg the clarity between AEKOS and ALA data sharing.

Meeting international biodiversity and development treaty obligations
Interviewees stated that thecale of the ALA and its datalps inmeetinginternationalreporting obligations
and that currently no other system can do this.
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Vignette#b ¢ Estimating potential range and hence climatic adaptability in selected tree
species

Intervieweesin thisevaluationdescribed how the ALA helps to identify gaps in species survey coverage and
where research needs to be done to contribute to the global evolutionary commentary. It has already
contributed to identifying pastefugesand speciation and can cortrite to further investigations of what
might happen under climate change.

Estimating climatic conditions within the potential range of different species is important, as it can@assist
evaluak their ability to tolerate climate changeBooth (2016) angbked mtential range usinglata from the
ALA anBIOCLIM analysis in relation to three climatic variables: a growth index, the mean minimum
temperature of the coldest period (week) and a moisture index. Three eucalypt species were analysed t
demonstrate sme of the strengths and weaknesses of the method. These included -&vesin
commercially important specieg&(calyptus globuljsa lesseknown speciesH. botryoidesand a rare
specieslf. kruseanp To provide a simple assessment of climatic adafitaithe highest values of mean
annual temperature were determined from within the potential ranges of the three speciessitoncluded
that, if they are available, analysing conditions at eucalypt plantings outside their natural distributions may be
most useful for determining how species may cope with changing climates. However, if suchrotdta
available, for example for lessknown or rare species, then the analysis of the potential range may provide
some tentative indication of species likety displayclimatic adaptabilitfSourceDr Trevor Booth, CSIRO).

O
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3.6 Counterfactual

The value of considering a counterfactual situation in impact analysis rests on the need to avoid

overestimating the beneficial impact attributable to an actitior example a successful research project.

The appropriate baseline is an estimate of what would have happened in the absence of this activity. For

SEFYLX Sz a2YS$8S 2F GKS A YUluoueké YD §9SEORNSOSRY RE NP 8z8K A &
activity displaces anothewhich would have achieved some or most of the observed im@dm.questions

therefore are:

1 What scale of changes in the impact area might have taken place wigkio&t

1 Are there any substitutes that could have led to similar outesfimpacts available to society in
the absence of this work?

In relation to the first question, there is strong evidence that in the absence of the ALA, obtaining biodiversity
data and informatiorwould haveinvolved consideraly moretime and effort and esulted in incomplete
information. This is becausedza  NJ f A | Qriforn@mtio@ntaAagetnblil effartdad beenfragmented
anddata difficult to access.

A major barrier to Australia's biodiversity research and management efforts has been the fragioe@nd
inaccessibility of biodiversity related data. Data and information on Australian species has been, and still is,
generated and housed in museums, herbaria, collections, universities, research organisations, and government
departments and agenciesObtaining an integrated suite of records and data sets from these groups involved
considerable time and effort, and often resulted in incomplete information. To overcome these issues,
Australia's biodiversity information needed to be aggregafederated, connected and made easily

discoverable and available by the users and contributors of this data.

In relation to the second question, as discussed above,i#tastructurehas enabled the aggregation of

ldza GNJ £ A Qa 0 A2 RA OGS NIinadéiteasRtistdverdbly and dvallab bipvte Gskrgd afd I y R
contributors of this data; a taskdifficult to emulate by other programthat have not had the significant

investment that the ALA has hadLA userffom the impact survey and interviewsere ckar about

improvements in outcomeandimpacts thatwere uniquely attributable to ALAComments from many ALA
usershighlightedthe valueoffered by the ongoingstable and significant NCRIS fundjmgfegrated,flexible,

and useffocused model, whichas not been duplicated by otherelevantprograms suclas he Environmental
Resources Information Netwo(ERIN andAEKOS

In short the counterfactual for removal of what is perceived to be an efficient program delivering significant
benefits in an area of national and global need would be significant loss of national and global benefits.

ALA Impact Survey 2016
A majority ofALAImpad Survey respondentseported that prior to the ALA, thewent to individual data
providersor their own data sourcem order to discover and assess biodiversity data and information.

Table3-6. Where did yu previously (prior to ALA) discover and access information/data for your purposes/project?

Where did you previously (prior to ALA) discover and access information/data for your purposes/proje

Answer Options Response Response Count
Percent
Individualdata providers 63.9% 23
Own data sources (existing) 61.1% 22
Own data sources (newhad to go and collect specifically) 36.1% 13
Otherdata agyregation / repository service 19.4% 7
answered question 36

Approximately 74%f respondentsiow use ALA as tlirgprimary source for biodiversity data and information.
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Table3-7. Where do you currently go to discover and access information/data for your purposes/project?

Where do you currently god discover and access information/data for your purposes/project?

Answer Options Response Response Count
Percent

Primarily the ALA 74.3% 26

ALA only and nowhere else 0.0% 0

Individual data providers 31.4% 11

Own data sources (existing) 37.1% 13

Owndata sources (newgo and collect specifically) 31.4% 11

OtherData agregation / repository service 17.1% 6
answered question 35

Interviews

Participants in interviews undertaken as part of this evaluation foommonwealth agencies indicated that
previouslywithout the ALA theyadto request datafrom state and territory agencieisdividually and in some
cases pay for that data. Similarly there was no system for automatic updates to the data. ALA has also now
mobilised for them previously diffiduto access data such as from herbaria or Birdlife Australia data.

Other interviewees stated that prior to the ALtAg full potential of data was not fully realised and that it was

often of lessemuality and consistency. The ALA has allowed streamlandgstandardisation ahformation
management workflowsand has improved user confidence in the dataioPto the ALAdata collation,
transformation, storage and analysis was done on paper or in Excel or an Access database. It was their opinion
that if the ALA did not exist, agencies would needreat deal more resources (people and infrastructtoe)

do the same job.

Interviewees from WaterWatch noted that prior to the ALA, data was managed in Excel within each catchment
group, in a nonconsistent maner across catchments and types of analygsigth the focus of groups more on
communityeducation and engagement. With the implementation of the AbA the use of its too|ghe

focus hasow shifted to being data driven and data focused.

Attribution

ALAwas the primary source afiformation, tools and servicabat underpinned theproductivity or efficiency

JFAya aa20AF0SR 6AGK YIye NBaLRYyRSyiQa o0A2RAGSNBAGER
supply chain It was appropriate to attbute benefits among theesults fromTable 37 on aresponse

percentagebasis. Consequently, in this analysis, it is assumedthathly 75per cent ofbenefitsarising from

the use ofthe ALAcan be attributed toALA
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4 EconomidQuantification of ALAImpact

Given project timing and data constraints, only the major and most obvious benefit streams have been
evaluated Therefore, it should be noted that this approach is relatively conservative and has likely resulted in
an underestimate of actual benefits

Costs have been based on financial analysis of the ALA budget. Two separate cost bases have been used in the
analysis. The first one represents the proposed cash budget of the@ddbndly, as a sensitivity test, Wwave
also run the analysis using tfigl cost of the ALA including any likely futurekind inputs.

Using the benefit and cost estimates, Wave then useaur benefit-costanalysis modeio calculate the:

1 Estimated net benefit from ALA products and services (bemrefitss).
1 Benefitcostratio (BCR) (benefits/costs).
1 Threshold for the change in benefits required before benefits exceed costs.

This is a relatively standard approach to measurement of the benefits and costs of research and development.

To estimate economic benefits we estitad the expenditure or value base for key users of the ALA (i.e. what

is the typical annual budget for the key agents using the ALA). This was obtained through the 2016 ALA Impact
Survey. We also estimated the relative benefits (% efficiency gain / %echsttion) attributable to the use of

the ALA using a weighted average from the survey responses (including responses where no efficiency gain
was identified). Finally, we estimated the benefits accrued by users of ALA products and services by
multiplyingthe estimate of the expenditure or value base by the estimated efficiency gain attributable to ALA
products and services. The bulk of the estimates produced represent improvements in producer surplus
achieved via efficiency gains.

4.1 Costs

Establishing theasts involved throughout the entire inputs to impact pathway is an important exercise of a
costbenefit analysis. This includes both the input costs incurredlbdand its partners, as well as any usage

and adoption costs borne by clients, external stakeholders, intermediaries and end users. Given the length of
the project and commercial confidentiality issues, we were unable to identify usage and adoption qogts bo

by intermediaries and end ess of ALAnarkers. For the purpose of this evaluation, we only incluélied
investment it has received from the Australian Government.

The ALAas been funded by number of Australian Government programs, priniNaifipnd Collaborative
Research Infrastructure Strategy (NCRi8) also previously th€ollaborative Research Infrastructure Scheme
(CRISand theEducation Investment Fun@IF)Estimates of the funding lggrogramare shown in Error!
Reference source not found.

Table4-1. ALA funding arrangements (8illion)

200~ 2008 2009 2010 2011 2012 2013 2014 2015 2016

08 09 10 11 12 13 14 15 16 17
NCRIS $1.65 $1.65 $1.65 $1.65 $1.65 $1.48 $4.28 $4.60 $4.70
EIF $10.00 $10.00 $10.00
CRIS $2.80
Total (all years, all sources): $56.11million
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As outling in Table 41, the Australian Government contributed $56.11 million to the ALA between 2807
and 201617 in nominaterms. Thesecontributions wereCPI adjusted andiscounted using a real discount
rate of 7% which translated to $81.47 million in 20416 dollars. Arannual costs basis of $8.1fllion is
assumed for this analysis.

4.2 Benefits

As outlined inSection2 of this report, during the survey a number gfiestions were asked relating to

expenditures relevant to different uses of the ALA (data access, transformair delivery) and investments

informed by the use of the ALRurthermore, respondents were also asked to estimate the % efficiency gains

achieved fromusingthe ALA.S (G KSy | yIFft&@aSR (GKS NBaLRyYyRSyGdaQ RFEGIF &3
of potential benefits?

Assuming that the survey is relatively representative of typical users of the ALA, it is possible to obtain
indicative estimatesf the likelyrelativegains from the use of the ALA for the main categories of use.

Table4-2. Analysis of survey respons@&seconomic questions
Total annual Average annual

Use of ALA spend from expenditure ($
respondents ($) per responden}

Weighted average
efficiency gain (%)

Data access $2,700,000 $77,000 12.7%
Data transformation $2,450,000 $70,000 12.7%
Data delivery $3,600,00 $102,000 12.3%
Meeting Australian biodiversity commitment.  $6,800,000 $195,000 12.5%
Investment informed by ALA $4,800,000 $137,000 13.5%
Total $20,300,000 12.8%

Key findinggrom the analysis of survey responses include:

1 The survey responsesene dominated by researchers (around 46%), resulting in the skewing of
the use of the ALA and the values towards data management issues rather than the efficiency
gains that result fromtte enhanced investment decisions attributable to the Ab&ustry and
government respondents accounted for around 26% and 23% respectively.

1 Given the fact that the respondentgere only a subset of potential users, any aggregate
estimates of efficiency gas based on the survey responses alone will be significant
underestimates. However, even responses from the small sample size achieved indicate annual
benefits from efficiency gains are around $2.6 million.

1 The survey responses generally indicate re¢a#fficiency gains from the use of the ALA for both
data activities and betteinformed actions and investments are generally arounel3%o.

Given that only a sample of ALA users responded to the survey, it is probably the weighted average efficiency
gairs that provide the most insight. Where relevant aggregate estimates of total expenditure could be

4 As the survey allowefbr ranges of responses (e.g. $100,000 to $200,000,169), in this analysis we have used the-puéht of the
range provided by respondents to develop these estimates. Responses were capped within the ranges provided in the sumvetinst
unless tle respondent provided specific data. The weighted average efficiency gain was estimated using response data where the
respondent was able to provide both an estimate of expendiurdan estimate of efficiency gains for that relevant use of the ALA.

5N} Fi 9@FtdzZ GA2y wSLENIY !84aSaaYySyid 2F GKS 1dGtlra 2F [AGAY3I 1 dzaGNF Al Q3
Value 42



obtained, it would then be possible to estimate a range for the total benefits to the nation attributable to the
ALA.

Aggregation of the value of likelgxpenditure that could be enhanced through use of th&LA

Because of the relatively small sample of ALA users surveyed in this review, it is necessary to estimate the
aggregate value of relevant expenditure on biodiversity management by key users. The @ffgaéms

indicated from survey respondents can then be applied to the estimated expenditure base to estimate the
potential benefits from the use of the ALA.

There are no official estimates of expenditure influenced by the ALA. However, there is sontieadatn be
analysed to provide an indication ofetpotential range of relevant @enditure.

The ABS, through its ongoing program of expanding the national accounts framework has previously estimate
annual general government sector in environmental prdit (environmental and natural resource
management) at between $1.5 and $1.8 billichnalysis of relevartommonwealth, state and territory

budget statements indicate annual expenditure on biodiversity protection including reserves management is
typicaly around $1.6 billion.

The annual public expenditure on biodiversity management is in the range of-$1.8
billion. Based on the information currently available, it is reasonable to assume that the
use of the ALA could enhance the efficiency of gpend.

4.3 Resultsc The ThresholdTest

Because welo notknow the actuahggregatevalue of expenditure influencely the ALA and the efficiency
gains across that whole expenditure pattern, it is not possible to do a fulbarstfit analysis and estimate a
definitive BCR.

However, based on the information available it is possible to estimat¢htteshold for therelative efficiency
gainfrom using the AL#hat would be requiredo justify ongoing expenditure on the ALA. That is, how much
of an efficiency gin is necessary to justify spending. $5million per annum on the ALAvhere the BCR is
greater than 1To estimate this threshold, we used the annual relevant expenditure for the Commonwealth
(around $280 million per annum) and the whole general goveminsector (around $1.6 billion) as the basis
for the expenditure that could benefit from the ALA. We used tBel$million in expenditure as the costs.

The threshold efficiency gain required to justify the continuation of the ALA and the reportedreffigi@ins
from the survey are shown iRigure4-1. The key poits to note from the analysis are:

1 Analysis of survey responses indicated that weighted average efficgains from using the ALA
were around 12.8% of relevant expenditures.

1 Tojustify the ALA (BCR is greater than 1) for Commonwealth expenditlyyen efficiency gain
of 2.9% of total relevant expenditure would be required. This is significantly lovaer the stated
efficiency gains from survey respondents, including responses from Commonwealth officials.

1 If the broader measure of relevant expenditure is used (all general government expenditure on
biodiversity from the Commonwealth and all states anditeries), an efficiency gain of &% of
total relevant expenditure would be required. Again this is significantly lower than the stated
efficiency gains from survey respondents. However, it should be noted that not all states and
territories are using te ALA to inform fanning, management and investment.

5 TheAustralian Government expenditure on biodiversity and national parks management is typically ar@dnohidn. Aalysis of
relevant state and territory budgets indicates significant expenditure at the state level including NSW (around $27@endloum),
Victoria (around $150 million per annum), Queensland (around $400 million per annum), South Australia (around $130 million pe
annum), Western Australia (around $210 million per annum), Tasmania (around $90 million per annum), NT (around $@@millio
annum), and the ACT (around $20 million per annum).
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Economic analysis shows thahty smallgains in theefficiencyof biodiversity expenditure
are needed tqustify the continuation of the ALATheseaequiredefficiency gains are
significantly kessthan those indicated though théLAImpact Sirvey and consultation.

Efficiency gain thresholds

14.0%
12.0%
10.0%
8.0%
6.0%
4.0%
2.0% .
0.0% I—
Commonwealth Total Australia Reported efficnecy gains

Figure4-1. Efficiency gains required to justify ALA

Clearly the benefits of the ALA significantly exceed the costs and any BCR is likely to be
significantly higher than 1. For examplé,the survey results are applied to
Commonwealth expenditure on biodiversity and national parks, the annualised econom
benefit is estimated at 26.9million in 2016 dollas with a benefitcost ratio of 26.

c
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Box 1¢ What is an acceptable benefitost ratio for public investments?

In economic analysis, any project with a benefist ratio (BCR) greater than 1 is acceptable as the
benefits of the project are greater than the costs. When comparing projects, the project with the high
BCR is generally considered superior.

It is indructive to compare the economic analysis conducted in this project to other public projects
currently being funded by the Australian Government. A review of physiodlnonphysical
infrastructure projects being considered indicates a range of BCRarfous projects including:

1 NSW WestConnex (BCR = 1.7)

9 Victoria Melbourne Metro Upgrade (BCR = 1.17)

1 Tasmania. Just add watékn Innovation Strategy for Tasmania: Focus on Food Bowl @tonce
(BCR =1.6)

1 Houghtor{2011)Case Study of Australian Bureau t@#tiStics (BCR=1-8.3)

Beagrie and Houghton (2014) three UK research data centres (BCR2) 2.5

1 Lateral Economics 2014 Returns from Australian Government investment on research data
1.5)

=

The information in this box shows that the BCR for-pagsi@l infrastructure is higher than physical
infrastructure projects which typically lie in the2lrange. The BCR exceeds 2 for mostploysical
projects.

4.4 Sensitivity analysis

We undertooksensitivity analysis to test the robustness of gmnomicanalysigesults to changes in
assumptions and uncertain parameters. The results of the sensitivity analysis are shbainem3.

Table4-3. Results of sensitivity analysis

Central Pessimistic Optimistic
Variable assumption assumption assumption
Effidgencygains (%) 12.8% 8% 15%
Commonwealth Biodiversity
Expenditure (1 2016 dollary 280 200 360
Attribution to ALA% 75% 50% 100%
Discount rate % 7% 9% 5%
Benefit-Cost Ratio 3.5 11 7.5
Annualbenefits ($m 2016
dollars) 26.9 8 54

The last two columns of the table show the effects of varying the key assumptions (and their associated
parameter values) at the same time. As mentioned aboveatiraualbenefitassociated with Commonwealth
biodiversity expenditureanges from 8m to $4in the cases explored in the sensitivity analysis.

We observed that NPV of benefits is particularly sensitive to changes in the discount and attribution rates,
efficiency gainsrad governmenexpenditure.The pessimistic and central (baseline) scenarios perhaps offered
conservative yet realistic forecasts of future benefits. In this we estimated that the bewsfitratiois
betweenl.1and3.5.
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5 Conclusios

There has beesignificant growth in the use and uptake of the ALA and it has influenced cultural change in the
biodiversity data collection, research, assessmant policy communities. As both a direct and indirect

consequence of the ALA, there are new products and services generating value for research, industry,

government and community groups, and increases in productivity, efficiency and innovation (appsipat

various sectors across these key stakeholder groups. There are areas where its value and influence can be

improved especially in the environmental legislation compliance area but only in collaboration with the

relevant agencies and actors in thidormation supply chain. Similarly there are opportunities to improve the
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service or approach (g. app, methodology, platform)

5.1 Uptake, Usage ath Adoption

KEQ: To what extent has there been uptake and usage of a) the data delivered through ALA and b) the tools,
services and infrastructure of the ALA byfatsr key stakeholder groupsgsearchjndustry,government,
c2 Y Y dzy A ( éher platioiRé al Yy R O2 dzy G NA Sa¢ K

There hasbeensignificantuptake and usage of a) the data delivered through ALA and b) the tools, services and
infrastructure of the ALA by ifeur key stakeholder groupsgsearchjndustry,government,community) and
other platforms &ad countries

The total number of records held in the ALA has risen from around 20 million in January 2012 to over 60

million in July 2016. The total number of records downloaded from the ALA now ¢tod85 billion. Google
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each year and now number almdsd50 The number of people using the ALA and number of sessions of use

has also been increasing since 2009, with the number of sesssimsnow totalling almost 1.@nillion.

The ALA Impact Survey showed almost three quarters of respondents use the ALA over other data sources to
discover and access data or information for their needs. The spatial and mapping tools were the most
commonly usedervices, but analysis tools, including visualisation, data discovery tools, data capture,
collection and upload tools and species profiles were also popular.

5.2 Influence on Cultural Change

KEQ: To what extent has ALA influenced cultural change in theifglbehaviours?
a. Open sharing of data
b. Improved use of information standards in data collection and information management
c. Use of open services/web services/ AHiskages and integration and interoperability between
platforms and services and data
d. Improved community connectivity and partnerships

The ALA has had a substantial influence on the open sharing of data, improved use of information standards in
data collection and information management, linkages and integration and interoperability betwedorpiat

and services and data, and improved community connectivity and partnerships. Aspectsdhifdued its use

that ALA Impact Survey respondents were most positive glamd supportive gfin terms of proven benefit

and value were:

1 linking andintegrating different data types through the ALA (e.g. throtiglspatial portal),
therebyadding value to the information

1 helping to improve the fitness for purpose, consistency and accessibility of online data through
the embedding of standards in ALys&ems

1 helpingthe community and organisations to undertake-ground interventions and actions with
respect to biodiversity.
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5.3 New Products and Services

KEQ: Has ALA amplified and improved the creation, delivery and competitive advantage of new praducts an
services and enterprises by others?

The ALA haamplified and improved the creation, delivery and competitive advantage of new products and
services and enterprises by otherk particular, respondent®s the ALA Impact Survey indicated the AL A

valuablein supporting andnforminglocal, state and nationaovernmentpolicies and programs aralso
assists greatlin the production of reports, papers and publicatio8ame examples of reports produced with
the assistance of the ALA include:

il

f
f
f

The conseration of lizards in the Northern Territary

The future ofEucalyptudrees in Australia

Papers confirming information about specimens and species identification

The National Climate Change Adaptation Research FbiZARFeports, which are often

underpinned by ALA data, e.g. report biodiversityrefuges(Resideet al,2013.

Respondents to the ALA Impact Survey pointed out that people can and do use the ALA to identify issues that
may occur in relation to them undertalg a new enterprise, for example a mining venture or affsi.
Another example provided wake pharmaceutical developmemtrocessrom a species. If ALA data shoav
species is demonstrably rare and poorly distributed, there may be little or no popirsuing pharmaceutical
development. Conversely, if the ALA shows the species is widespread and common, it may provide a very
good opportunity for pharmaceutical development.

Survey respondents also indicated the ALA has helped increase understahttiedevelof government
investment in actions, programs and outcomes and their alignment with government policies.

5.4 Productivity and Efficiency

KEQ: Has the ALA resulted in productivity and efficiency gains in information management and delivery of
servces?

The ALA has resulted productivity and efficiency gains in information management and delivery of services
Estimated gains in productivity or work efficiency through use of the ALA were estimated to be around

10- 15% from a sample @b survey respondents from government, industry, research and community groups.
This was estimated to translate $2.6 million in savings each year for the survey respondents and their
associated agencies and growgene

Researchers generally estimatedjhér relative efficiency gains than other respondents. This is likely to be due
to a greater technical understanding of the complexities and costs of developing the data themselves.
Government respondents generally estimated lower efficiency gains thaer ofispondents, particularly with
respect to expenditure and investments. While the use of tpiadty researchers for data analysis may explain
the datarelated results, the reactively lower efficiency gains identified for expenditure and investment

potentially indicate that government expenditure and investment decisions are influenced by broader

considerations.

Overall, the survey data indicates significant relative efficiency gains from the use of the ALA across the broad
spectrum of typical uses, anamss the diversity of different user types.

5.5 Applications and Derivatives

KEQ: To what extent has ALA helped in the application of knowledge and activities in key sectors including
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TheALAhashelpedsigrificantlyin the application of knowledge and activities in key secgtmiduding through
the creation of information derivatives-ifty three percent ofespondentsn the ALA Impact Survegreed or
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strongly agreed that the ALA had helped in the apfiticaof research to address kenational and global
challenges. None of the respondents disagreed with that statement. In additioper cent of respondents
agreed or strongly agreed that the ALA had helped the Government meet its international bsityivaerd
development treaty obligations, with only 6 peent disagreeing with that statemerExamples provided by
interviewees of the use of the ALA in underpinning research to address key national and global challenges
included:

Habitat and species priibies for conservation
Predicting the ranges of invasive species
Predicting the influence of climate change on biodiversity and pest species

Improvements in data and data management standards and tools, including software

=A =4 = =4 =4

Input to pure research onrft principles around ecological understanding.

5.6 EconomidQuantification of Impact

With the limited information and resources available and ingi@nomic analysis demonstrat¢hat the ALA

is an economically viable investment, where benefits derived by users are significantly higher than the costs of
delivering the service. Furthermore, the benefits realised could be significantly increased through increased
uptake and use oftte ALA in informing planning, management and investment decisions.

The ALA Impact Survey 2016 indicated annual benefits from efficiency gains are around $2.6 million. If the
survey results are applied to Commonwealth expenditure on biodiversity and napanks, the annualised
economic benefit is estimated at $26.9 million in 2016 dollars with a beoeéit ratio of3.5.
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6 Limitations and Future Directions

Thisevaluationhas employed a mixed method to assess the research impacts arisinghfeof A It

combines quantitative and qualitative methods to illustrate the nature of economic, environmental and social
impacts. In cases where the impacts can be assessed in monetary termshemnefit analysis (CBA) has

been used as a primary tool for evatiom. As a methodology for impact assessment, CBA relies on the use of
assumptions and judgments made by the authors. This relates to economic indicators for impact contribution,
attribution and counterfactual. These limitations should be considered whimpreting the above analytical
results.

Given the scope and budget for the analysis, we acknowledge that there are some limitations with regard to
the evidence base of impacts. For example, we had limited knowledge about the benefits, arising from the
additional use of the data facilitated by the ALA (i.e. the value of the dateeg In addition, the likely
environmental impacts were not quantified but treated as potential benefits due to the lack of reliable data.
There werealsoimplementationdifficulties such as survey design (eQ@uestiongo differentiate users and
depositors and in quantifying efficiency and costs), and it reqiimegood deal of time to customise the
questions and pilot test each survey.

This evaluatiomepresents an initighttempt to test the process and analysis framewofionetheless, insights
into the impact and value of the Albave been generatethat can be further refined, improved and built
upon. To continue taonfirmand gather further evidence dfiese impactand more accurately quantify the
value of the ALA, we recommetlde surveybe hosted agn open survey othe ALAwebsiteto encourage
continuous feedbackThis meansthere will bealargerpool of respondents andurvey responsewill provide
leads forfuture narrativesThe survey could be simplified to requesitandardresponse tceach of the key
evaluation questions developed for this evaluatidinit is preferred that the current survey or similar be
repeated, recommended versions of the quesisare provided at Appendik.

We understand that impact evaluatidor research infrastructuré an evolving practice and suggest that as
part of its evolution it needs to address some key evidemoastraints by planning for impact and monitoring
progres towards it. It is also important to engage witkersand other stakeholders to collect
data/information and ensure a robust and thorough investigation of all the tijoittom-line outcomes and
impacts.

It isthereforerecommended that further efforand expenditure be ssignedo better quantify the economic
benefitderivedfrom the ALAthereby increasing confidence in ti@BAundertaken herelt should be noted
there currently exist rules of thumb that suggest program evaluations should involva@fmda0% of a
program budget.

Recommendations

Our recommendations are relevant as appropriate to funders and depositors, data centres and repositories
and other future studies.

Recommendation 1: Continue support for the ALA impact study.

The present stug could profitably be followed by further studies to provide a more comprehensive picture of
the ALA impact and value.

Recommendatior?: Track changes over time.

Value and perceptions of value change over time. A series of metrics should be deterh@heduld be
captured on an ongoing basis to monitor ALA performance in key areas.

Recommendation 3Conduct more granular analysis
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A set of further case studies should be determined for examination to add to the impact evaluation. There is
significant scope to examine the value of specific collections, or the economic value of service to specific
groups.

Recommendation 4: Further delop the methods

There would be benefits from further developing, refining and exploring applications of the methods used in
this study (i.e. impact survey tool, monetisation techniques).

Recommendation 5Study thewide value and impact of NCRIS
The famework developed in this study could be applied across NCRIS and other publicly funded research

infrastructure seeking to measure where open data infrastructure benefits or makes broader contributions to
society beyond those contributions to academic wiedge.
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1. Uptake, Usage anédoption

In your opinion, to what extent has there been uptake and usage of the data delivered through ALA
by Researchgroups?

a) Notat all

b) A little bit

¢) Quite alot

d) Extensively to completely

In your opinion, to what extent has there been uptake and usageled tools, services and
infrastructure of the ALA by Research Groups?

a) Not at all

b) A little bit

c) Quite alot

d) Extensively to completely

In your opinion, to what extent has there been uptake and usage of the data delivered through ALA
by Industry?

a) Not at all

b) Alittle bit

c) Quite alot

d) Extensively to completely

In your opinion, to what extent has there been uptake and usage of the tools, services and
infrastructure of the ALA byndustry?

a) Not at all

b) A little bit

¢) Quite alot

d) Extensively to completely

In your opinion to what extent has there been uptake and usage of the data delivered through ALA
by Governmen®

a) Not at all

b) Alittle bit

¢) Quite alot

d) Extensively to completely

In your opinion, to what extent has there been uptake and usage of the tools, services and
infrastructure of the ALA bysovernmen®

a) Not at all

b) Alittle bit

¢) Quite alot

d) Extensively to completely
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In your opinion, to what extent has there been uptake and usagf the data delivered through ALA
by Community Group®

a) Not at all

b) A little bit

¢) Quite alot

d) Extensively to completely

In your opinion, to what extent has there been uptake and usage of the tools, services and
infrastructure of the ALA bZ ommunity Groups

a) Not at all

b) A little bit

¢) Quite alot

d) Extensively to completely

In your opinion, to what extent has there been uptake and usage of the data delivered through ALA
by other countries?

a) Not at all

b) Alittle bit

c) Quite alot

d) Extensively to completely

In your opinion, to what extent has there been uptake and usage of the tools, services and
infrastructure of the ALA bwyther countrie®

a) Not at all

b) A little bit

c) Quite alot

d) Extensively to completely

2. Influence on Cultural Change

To what extent has using th&LA changed your understanding, use and acceptance of the creative
commons licencing framework?

a) Not at all

b) A little bit

¢) Quite alot

d) Extensively to completely

In your opinion, to what extent do you think the embedding of standards in ALA systems has
improved the fitness for purpose, consistency and accessibility of all online biological and ecological
data?

a) Not at all

b) Alittle bit

¢) Quite alot

d) Extensively to completely
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quality data online as a consequence of the establishment of the ALA?

a) Not at all
b) A little bit
¢) Quite alot
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d) Extensively to completely

In your opinion, to what extent has ALA influenced others to ensure their own services/platforms
are available as open iinastructure/architecture (eg software downloadable on GitHub; APIs all
available for services/products of others)?

a) Not at all

b) A little bit

¢) Quite alot

d) Extensively to completely

In your opinion, to what extent has the linking and integration of differenath types through the
ALA (e.g. through spatial portal) added value to information and services?

a) Not at all

b) A little bit

¢) Quite alot

d) Extensively to completely

Ly @2dz2NJ 2LIAYA2YS (2 ¢KIFIG SEGSyd KFa '[! SyloftSR a
and selforganize in groups of interest to improve their own activities, avoidireenting the wheel,
reduce duplication, provide critical mass, and attract new customers / clients / partners?

a) Not at all

b) Alittle bit

¢) Quite a lot

d) Extensively to completely

3. New Products and Services

To what extent has ALA assisted you in the production of reports and publications?

a) Not at all

b) A little bit

c) Quite alot

d) Extensively to completely

To what extent has ALA assisted you in building and improving skills in sciencendexgy,
engineering and mathematics (STEM) as well as interest and awareness of the STEM sector?

a) Not at all

b) A little bit

c) Quite alot

d) Extensively to completely

To what extent have you used ALA as part of a value proposition for a new business or service?

a) Not at all

b) Alittle bit

c) Quite a lot

d) Extensively to completely

4. Productivity and Efficiency
In your opinion, to what extent has the ALA resulted in productivity and efficiency gains in
information management and delivery of services?
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	ALA Impact Survey Questions.pdf
	Information Sheet and Consent
	ALA Impacts The ALA Impacts study is exploring the use of open source biodiversity data, information and tools. It is being conducted by Alluvium Consulting and CSIRO’s Performance and Evaluation Team with funding received from ALA.  The last years have seen significant developments in increasingly access to data, information and tools from ALA - allowing the use and re-use of large quantities of biodiversity information. The ALA Impacts study is exploring how biodiversity data, information and tools from ALA are being used, and by whom. You are invited to participate in a survey that asks for your opinions on biodiversity data, information and tools from ALA and invites you to share details of any projects you have undertaken or explored using data, information and tools from ALA. There are 25 questions in this survey. The majority of questions are multiple choice and there are no large 'essay' questions. The survey will take between 10 and 20 minutes to complete, depending on whether you wish to give optional additional information about open data projects you have worked on.  All respondents who provide an e-mail address on the last screen will be entered into a draw to win one of four $50 Coles/Myer Gift Cards. E-mail address will only be used for the purpose of the draw, and to inform respondents when the final report is published. E-mail addresses will be stored separately from responses to protect anonymity.  HOW WILL MY INFORMATION BE USED? The results from this survey will be used as part of an ALA evaluation report for ALA’s internal and external use. To contribute to shared learning, aggregate statistics from this survey may be used to produce scientific journal publications and conference presentations. No personally identifying information will be included in this.   CONFIDENTIALITY  All information provided by you will be treated confidentially. No responses will be attributed to individuals in the analysis of the survey and data will be de-identified. Any data collected as part of this study will be securely stored as per CSIRO’s Recordkeeping Procedures.   Your participation in this study is completely voluntary. You are free to withdraw by stopping the survey at any time, and you are free to skip any questions you do not want to answer. If you wish to remove you information from this study after you have completed the survey, you can do so by contacting the evaluator at any time.  ETHICAL CLEARANCE AND CONTACTS If you have questions at any time about the evaluation or the procedures, you may contact the evaluator, Dr Jian Wang (jwang@csiro.au) or 02 6276 6174.  This study has been approved by CSIRO’s Social Science Human Research Ethics Committee in accordance with the National Statement on Ethical Conduct in Human Research (2007). Any concerns or complaints about the conduct of this study can be raised with the Manager of Social Responsibility and Ethics on (07) 3833 5693 or by email at csshrec@csiro.au.
	1. [CONSENT] I have read the statement above and I agree to take part in this study.
	2. Establishing your identity code


	USAGE AND ADOPTION
	3. Which kinds of data and information from ALA do you work with? Please choose all that apply:
	4. Which kinds of tools, services and infrastructure from ALA do you work with? Please choose all that apply:
	* 5. Please give a short description of an instance where you used data, information and tools from ALA.  For example:"I downloaded and explored occurrence records and environmental data. I wrote a report for the environment agency as a result of what I learnt from the ALA".
	6. Was the main focus of your use of data, information and tools from ALA primarily on local, national or international issues?
	7. Where did you previously (prior to ALA) discover and access information/data for your purposes/project?
	8. Where do you currently go to discover and access information/data for your purposes/project?

	INFLUENCE ON CULTURAL CHANGE
	9. To what extent has ALA and your use of it, influenced or changed any of the following behaviours, practices or culture in relation to open sharing of data, standards, use of open services and partnerships.

	NEW PRODUCTS & SERVICES
	10. Has ALA amplified and improved the creation, delivery and competitive advantage of new products and services and enterprises?

	PRODUCTIVITY AND EFFICIENCY
	Questions 11 to 20 are designed to elicit your views on the potential productivity and efficiency gains attributable to the use of the ALA. This is separated into questions relating to time and resources spent in data access, transformation and delivery for activities, decision-making and investment (questions 11 and 16) and questions relating to efficient allocation of resources such as government funding and business expenditure (questions 17 and 20).  How to calculate the annual expenditure for time and resources  ·        Formula: Cost = Price x Time x Quantity x Frequency. ·        Example:  a data access activity takes 1 staff member (Quantity) 3 hours to complete (Time) and the hourly cost of the staff is $20 (Price). This activity occurs 2 times per year (Frequency). Hence the total annual cost  = $20 x 3 x1 x2= $120
	11. What is your organisation’s approximate annual expenditure that relates to biodiversity data ACCESS including data discovery, licence, data extraction and download?
	12. To what extent do you think your use of the ALA has improved your organisation’s data management efficiency in relation to the time and resources spent in biodiversity data ACCESS (e.g. 0%, 5% etc.)?
	13. What is your organisation’s approximate annual expenditure that relates to biodiversity data TRANSFORMATION including understanding the data, cleaning/formatting the data, making data fit for purpose, linking data with other data?
	14. To what extent do you think your use of the ALA has improved your organisation’s data management efficiency in relation to the time and resources spent in biodiversity data TRANSFORMATION (e.g. 0%, 5% etc.)?
	15. What is your organisation’s approximate annual expenditure that relates to biodiversity data/information DELIVERY including using the data, delivery of a product, undertaking analysis?
	16. To what extent do you think your use of the ALA has improved your organisation’s data management efficiency in relation to the time and resources spent in biodiversity data/information DELIVERY(e.g. 0%, 5% etc.)?
	17. What is your organisation’s approximate annual expenditure that relates to meeting Australian Government biodiversity obligations?
	18. To what extent do you think your use of the ALA has improved the efficiency of this expenditure (e.g. 0% 5% etc.)?
	19. What is your organisation’s approximate annual data, information management and/or biodiversity related business investments informed by the use of the ALA?
	20. To what extent do you think your use of the ALA has improved the efficiency of this business expenditure (e.g. 0% 5% etc.)?.)?


	APPLICATIONS & DERIVATIVES
	21. To what extent has ALA helped in the application of knowledge and activities in key sectors including through the creation of “information derivatives”? (actual or anticipated)

	ABOUT YOU
	22. Your Location
	23. Your Age
	24. Do you see yourself primarily as a:
	25. Please select the main sector you are working in.
	26. How were you made aware of the ALA’s existence?

	Draw and Follow-up Interview
	27. Would you like to entered into a draw to win one of four $50 Coles/Myer Gift Cards?
	28. Would you like to volunteer to be a follow-up interview participant to receive a $20 Coles/Myer Gift Card?

	Thank you for participating
	If you have questions at any time about the evaluation or the procedures, you may contact the evaluator, Dr Jian Wang (jwang@csiro.au) or 02 6276 6174.
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	8. Where do you currently go to discover and access information/data for your purposes/project?

	INFLUENCE ON CULTURAL CHANGE
	9. To what extent has ALA and your use of it, influenced or changed any of the following behaviours, practices or culture in relation to open sharing of data, standards, use of open services and partnerships.

	NEW PRODUCTS & SERVICES
	10. Has ALA amplified and improved the creation, delivery and competitive advantage of new products and services and enterprises?

	PRODUCTIVITY AND EFFICIENCY
	Questions 11 to 20 are designed to elicit your views on the potential productivity and efficiency gains attributable to the use of the ALA. This is separated into questions relating to time and resources spent in data access, transformation and delivery for activities, decision-making and investment (questions 11 and 16) and questions relating to efficient allocation of resources such as government funding and business expenditure (questions 17 and 20).  How to calculate the annual expenditure for time and resources  ·        Formula: Cost = Price x Time x Quantity x Frequency. ·        Example:  a data access activity takes 1 staff member (Quantity) 3 hours to complete (Time) and the hourly cost of the staff is $20 (Price). This activity occurs 2 times per year (Frequency). Hence the total annual cost  = $20 x 3 x1 x2= $120
	11. What is your organisation’s approximate annual expenditure that relates to biodiversity data ACCESS including data discovery, licence, data extraction and download?
	12. To what extent do you think your use of the ALA has improved your organisation’s data management efficiency in relation to the time and resources spent in biodiversity data ACCESS (e.g. 0%, 5% etc.)?
	13. What is your organisation’s approximate annual expenditure that relates to biodiversity data TRANSFORMATION including understanding the data, cleaning/formatting the data, making data fit for purpose, linking data with other data?
	14. To what extent do you think your use of the ALA has improved your organisation’s data management efficiency in relation to the time and resources spent in biodiversity data TRANSFORMATION (e.g. 0%, 5% etc.)?
	15. What is your organisation’s approximate annual expenditure that relates to biodiversity data/information DELIVERY including using the data, delivery of a product, undertaking analysis?
	16. To what extent do you think your use of the ALA has improved your organisation’s data management efficiency in relation to the time and resources spent in biodiversity data/information DELIVERY(e.g. 0%, 5% etc.)?
	17. What is your organisation’s approximate annual expenditure that relates to meeting Australian Government biodiversity obligations?
	18. To what extent do you think your use of the ALA has improved the efficiency of this expenditure (e.g. 0% 5% etc.)?
	19. What is your organisation’s approximate annual data, information management and/or biodiversity related business investments informed by the use of the ALA?
	20. To what extent do you think your use of the ALA has improved the efficiency of this business expenditure (e.g. 0% 5% etc.)?.)?


	APPLICATIONS & DERIVATIVES
	21. To what extent has ALA helped in the application of knowledge and activities in key sectors including through the creation of “information derivatives”? (actual or anticipated)

	ABOUT YOU
	22. Your Location
	23. Your Age
	24. Do you see yourself primarily as a:
	25. Please select the main sector you are working in.
	26. How were you made aware of the ALA’s existence?

	Draw and Follow-up Interview
	27. Would you like to entered into a draw to win one of four $50 Coles/Myer Gift Cards?
	28. Would you like to volunteer to be a follow-up interview participant to receive a $20 Coles/Myer Gift Card?

	Thank you for participating
	If you have questions at any time about the evaluation or the procedures, you may contact the evaluator, Dr Jian Wang (jwang@csiro.au) or 02 6276 6174.



