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About this Guide

Biodata Management is Important but Difficult
Efforts to manage biosecurity and protect biodiversity depend on data about species and 
ecosystems. Data is required for policy, planning and management within organisations. And it is 
required for coordinating activities between organisations.

Biodiversity and biosecurity data is complex and messy. There are many different aspects of 
managing it effectively to consider. When planning improvements in a specific area, it is hard to 
know what to focus on. When assessing and planning system-wide improvements, it is hard to 
know where to start. It is hard to know where to invest in improving systems to get the maximum 
benefit in terms of better data to support biodiversity and biosecurity management.

A Guide for Assessing and Improving Biodata Management
This Guide makes it easy to assess and improve biodata management processes and systems, in 
order to increase the return on investments in those systems.

Use of this Guide will also improve the potential for data-sharing between organisations, by 
promoting and facilitating the adoption of standards and common approaches.

A Guide to all Biodata Management Processes and Technology

The Guide relates to the processes that are followed to manage biodata, as well as the technology 
that is used. It is designed to be used on systems of any scale, using any type of technology, that 
manage the data that is:

• about any species – including indigenous and pest species,

• about any ecosystems – including all habitats for indigenous species,

• about any management of biodiversity – including protection, restoration and 
community-engagement activities, and the policies, programmes, projects, priorities and 
site-designations within which activities are carried out,

• collected by any survey method – including casual observations, community 
monitoring, rigorous surveys and even uncertain methods as may be the case with legacy 
data (the use of recognised survey methods is recommended, of course),

• of any quality – (systems should ensure that data quality is not degraded, and that data of 
low reliability is not visible to people who are not qualified to interpret it), and

• for any purpose – including planning, management, operations, education and 
community engagement.

http://dataversity.org.nz dan@onlinegroups.net

http://dataversity.org.nz/
http://creativecommons.org/licenses/by/3.0/nz/
mailto:dan@onlinegroups.net
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A Guide for All Biodata Managers

This Tool is designed to be used:

• by all Biodata Managers – whether part-time or full-time, and whether specialist data 
mangers or not,

• in all Organisations – of all sizes, including government, science providers, museums, 
universities, NGOs and private sector.

How the Guide can be Used

Biodata Managers can use this Guide to:

• Assess the current state of biodata systems,

• Set goals for improvements to biodata systems,

• Plan specific steps to improve biodata systems, and

• Measure progress with improvements to biodata systems, and the return on investments 
in those improvements.

Other potential uses include the following.

• Biodiversity and biosecurity managers could use this Tool to evaluate biodata systems prior 
to acquisition,

• Biodata system providers could use this Tool to verify the maturity of their system.

• A catalogue of biodata systems could rate systems using this Tool, to make it easy for an 
organisation to find a system to meet its needs.

• This Tool could also be used to assess the usefulness of datasets held internally or 
externally. It could be developed into a validated tool that can be used as  part of the 
contractual basis for biodata system development and science delivery projects.

Key Concepts Used in this Guide

Biodata Management Maturity

This Guide defines five levels of maturity of biodata-management.

• One: Fragmented – Ad hoc and inconsistent.

• Two: Improvised – Some planned management.

• Three: Managed – Consistent management.

• Four: Automated – Tools ensure consistent management.

• Five: Integrated – Ongoing improvement part of all systems.

Maturity refers to the cost-effectiveness of biodata management. As maturity increases, both the 
effectiveness and efficiency of data management increase. The data available is useful for the 
purpose for which it was collected, and for other purposes that may arise. And the costs of 
producing useful data are minimised.

Biodata Management Guide Working Draft, 22 April 2013
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Maturity Factors

This Guide defines maturity of biodata management as determined by the following factors:

• Processes – The maintenance and adoption of standard procedures for managing data.

• Technology – The technical tools that are used to manage data.

• Licensing – Explicit statement of permitted uses of the data.

• Formats – The form in which the data is recorded.

• Reliability – Ensuring that the user knows how reliable the data is.

• Standards – The terms that are chosen to describe the data.

The function of technology is primarily to achieve efficiency. The other factors determine 
effectiveness. At lower levels of maturity, effectiveness is more important than efficiency. There is 
no point in using technology to automate management that is not fit for purpose. Good 
management can provide useful data, even if basic technology is used.

The requirement for maturity with respect to specific factors may vary according to the context.

Biodata Management Activities

This Guide defines the following biodata management activities for which maturity can be 
assessed.

• Capture – Record data in the field.

• Ingest – Introduce data into primary repository.

• Store – Retain data for the long term.

• Share – Make data available to people and systems.

• Analyse – Compare and summarise data.

Maturity of biodata management should be consistent across all data management activities. 

Structure of this Guide
This Guide provides two summary tools that can be used for quick assessment and planning.

• An Activity Maturity Summary that provides summary maturity criteria for each 
biodata management activity.

• A Maturity Factors Summary  that provides summary criteria for each maturity factor.

A System Assessment Form can be used with those two summaries to document a broad 
assessment of the current maturity of a system and set goals for improving it.

The Guide provides two detailed tools that can be used for more comprehensive assessment and 
planning.

• Descriptions of Activity Maturity in Detail that provides detailed maturity criteria and 
resources that can be used to make improvements in each data management activity.

• Descriptions of the Maturity Factors in Detail that provides detailed descriptions and 
resources that can be used to make improvements with respect to each factor.

Biodata Management Guide Working Draft, 22 April 2013
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Activity Maturity Summary
Use this tool to determine overall system maturity across data management activities, and to set a consistent target maturity level across all activities.

Activity

Maturity Level Capture

Record data in the 
field.

Ingest

Introduce data into 
primary repository.

Store

Retain data for the long 
term.

Share

Make data available to 
people and systems.

Analyse

Compare and 
summarise data.

Five: Integrated

Ongoing improvement 
part of all systems.

Automated consistent 
use of structured tools 
with field support.

Dynamic links to 
remote systems.

Federated. Data shared 
dynamically.

Stored queries access 
dynamic datasets.

Four: Automated

Tools ensure consistent 
management.

Consistent use of 
structured tools with 
field support.

Controlled changes 
with audit trail & roll-
back. 

Specialised system. Standards-based data 
& metadata online.

System can carry out 
spatial analysis.

Three: Managed

Consistent 
management.

Structured tools with 
field support.

Standards-compliant 
catalogue.

Managed or 
centralised.

Raw data available 
online.

System can aggregate 
data.

Two: Improvised

Some planned 
management.

Some standardised 
capture and field 
support.

Basic known process. Improvised Some data available 
online or on request.

Analysis follows 
documented processes.

One: Fragmented

Ad hoc and 
inconsistent.

Variety of unstructured 
tools and processes.

No ingestion process. Ad hoc. Data not easily 
exchanged.

Analysis is ad hoc.

Biodata Management Guide Working Draft, 22 April 2013
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Maturity Factors Summary
Use this tool to determine overall system maturity with respect to six maturity factors, and to set a target maturity profile across the factors.

Maturity Level

Factor One: Fragmented

Ad hoc and 
inconsistent.

Two: Improvised

Some planned 
management.

Three: Managed

Consistent 
management.

Four: Automated

Tools ensure consistent 
management.

Five: Integrated

Ongoing improvement 
part of all systems.

Processes

The maintenance and 
adoption of standard 
procedures for 
managing data.

The best practice 
activities are not 
performed by the 
organization. The best 
practice tools are not 
available or not used. 

Some parts of 
organization are using 
recommended tools 
and processes while 
other parts are not.

The organization has a 
documented standard 
for performing the 
assessed activity or 
activities consistently 
and using applicable 
tools effectively.

The process in question 
is established, tracked 
and monitored. 
Recommended tools 
are in place and being 
used consistently 
across the organization.

The activity is 
continually reassessed, 
improved upon, 
tracked and built in to 
process.

Technology

The technical tools that 
are used to manage 
data.

No digital tools. Ad hoc 
management of tools. 

Heterogenous tools. 
Variable management.

Generic tools well-
managed, or legacy 
custom systems.

Best of breed or very 
well-maintained 
custom systems.

Modular, 
interoperable, cross-
platform. Managed by 
all-of-business IT 
processes.

Licensing

Explicit statement of 
permitted uses of the 
data.

No permissions 
recorded or enforced.

Broad permissions 
known, ad hoc 
management.

Explicit licences 
associated with 
datasets.

Permissions integrated 
with all interfaces.

Permissions vary with 
aggregation.
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Maturity Level

Factor One: Fragmented

Ad hoc and 
inconsistent.

Two: Improvised

Some planned 
management.

Three: Managed

Consistent 
management.

Four: Automated

Tools ensure consistent 
management.

Five: Integrated

Ongoing improvement 
part of all systems.

gFormats

The form in which the 
data is recorded.

Non-Digital. Paper 
notebooks, 
photographic prints.

Unstructured. Images, 
unstructured PDFs.

Structured 
(proprietary) eg Excel.

Structured (non-
proprietary) eg CSV. 
Standard archives.

Granular. Individually 
reference-able entities.

Reliability

Ensuring that the user 
knows how reliable the 
data is.

No reliability 
information recorded.

Ad hoc management of 
reliability information.

Static quality indices 
used.

Data depreciation 
managed.

Reliability dynamically 
integrated with all 
interfaces.

Standards

The terms that are 
chosen to describe the 
data.

No data standard used. Proprietary data 
standard used.

Externally referenced 
data standard used.

Standards used 
consistently.

Use of standards 
integrated.

Biodata Management Guide Working Draft, 22 April 2013
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System Assessment Form
Organisation:

System scope:

Purpose of system:

Assessed by: Date:

Activities

Three Year Target Level Across the Data Management Activities, and Why:

Stage Current Level How to Achieve the Target Level

Capture

Ingest

Store

Share

Analyse

Biodata Management Guide Working Draft, 22 April 2013
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Maturity Factors

Factor Current Level Three Year Target Level and Why How to Achieve the Target Level

Processes

Technology

Licensing

Formats

Reliability

Standards

Biodata Management Guide Working Draft, 22 April 2013
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Activity Maturity in Detail
This section is designed to be used for the following tasks.

• Validate the overall assessment of system maturity made using the Activity Maturity Summary.

• Make a detailed assessment of system maturity at each stage of the data life-cycle, taking into account the  target maturity profile across 
the maturity factors set using the Maturity Factors Summary, and .

• Make a detailed plan to improve a biodata system to a consistent maturity level across the data life-cycle, using the life-cycle-wide target 
maturity level set using the Activity Maturity Summary.

This Guide divides data management into five activities:

• Capture – Record data in the field.

• Ingest – Introduce data into primary repository.

• Store – Retain data for the long term.

• Share – Make data available to people and systems.

• Analyse – Compare and summarise data.

Together, these activiteis account for the entire data life-cycle. The activities may be carried out in linear or cyclic ways. For example, analysis may 
produce new data that is ingested.

The following sections provide a definition and description for each activity. They also provide a summary criterion for each level of maturity for the 
activity. The summary criteria aggregate a set of maturity criteria with respect to each of six maturity factors. 

Biodata Management Guide Working Draft, 22 April 2013
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Capture

Definition

Record data in the field.

Description

Most biodata is captured in the field. Some data is captured from aerial or satellite images.

Data is captured in ways ranging from methodical regional surveys to casual observations of an indivudual of a species. Location, for example, may be 
described by directions, by an address, by a single set of coordinates, or by a detailed extent defined by multiple coordinates.

The survey method used is outside the scope of this Guide. Whatever method is used, the aim of the data capture process is to ensure that the data 
that is acquired is recorded without loss. 

Systems should also facilitate the survey process and support the most methodical survey and comprehensive capture of data that is feasible in the 
situation. In particular, data about the survey itself is important so that the reliability of the data can be determined.

Systems for data capture should meet the following criteria.

• Field staff can find out what to observe, what data to capture, and how to capture it. Support for field identification is helpful. Field tools 
should describe the survey method that is to be followed.

• Field staff can access information about the site that is useful for the survey process.

• Field staff capture data accurately. Some validation is carried out to minimise error.

• The data uses standard organism names,  and ecosystem assessment criteria and notation.

• Field staff capture data at a granular level (rather than aggregating data in the field).

• Field staff capture data about the survey (metadata). The metadata should be comprehensive and sufficient to determine the reliability and 
permissions of the data.

Biodata Management Guide Working Draft, 22 April 2013
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User Stories

Maturity Criteria

Maturity Level One: Fragmented

Ad hoc and 
inconsistent.

Two: Improvised

Some planned 
management.

Three: Managed

Consistent 
management.

Four: Automated

Tools ensure 
consistent 
management.

Five: Integrated

Ongoing 
improvement part of 
all systems.

Summary Criterion Variety of 
unstructured tools 
and processes.

Some standardised 
capture and field 
support.

Structured tools with 
field support.

Consistent use of 
structured tools with 
field support.

Automated consistent 
use of structured 
tools with field 
support.

Benefits Some data is 
captured.

Some data can be 
used for 
management.

All data has some use 
for management.

All data is robust. Capture is faster.

Maturity
Factor

Processes

The maintenance 
and adoption of 
standard 
procedures for 
managing data.

No known processes 
for data capture.

Some processes are  
documented  and are 
followed in some 
cases.

Comprehensive data 
capture processes are  
documented and 
consistently  
followed.

Field validation is 
carried out, providing 
an opportunity to 
repeat an observation 
if necessary.
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Technology

The technical tools 
that are used to 
manage data.

Plain paper or 
notebooks, if any. 
Films camera. Tape 
measure. Audio tape 
recorder.

Paper forms defining 
data to be captured 
and containing 
support tools such as 
site information and 
species lists or 
identification key.

Survey-specific paper 
form.

Extents hand-drawn 
on a pre-printed map.

Generic application 
on hand-held device 
(eg smart phone), 
with hand-held GPS 
unit and manual 
synchronisation.

Digital field capture 
with validation. GPS 
integrated into 
capture device using 
specialised 
application. Direct 
live or batch 
synchronisation of 
data with primary 
data repository. 
Technologies such as 
LIDaR or infrared 
may be used to 
measure tree height 
or vegetation 
classifications.

Automated 
measurment and data 
capture tools such as 
foot-print 
recognition, girth 
measuremen, DNA 
analysis and 
telemetry. 

Licensing

Explicit statement 
of permitted uses of 
the data.

No record of 
restrictions on 
sharing the data.

Field notes contain 
record of restriction 
on sharing agreed to 
as condition of data 
collection.

Copyright owner and 
licence are clearly 
identified.

Formats

The form in which 
the data is 
recorded.

Memory reliant with 
verbal location 
description and no 
written record.

Free-form hand-
written notes and 
hand-sketched maps. 
Photographic film. 
Audio tape.

Proprietary digital 
file formats. Digital 
image and audio.

Open digital file 
formats such as CSV.

Reliability No record of who Some record of who Thorough record of 
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Ensuring that the 
user knows how 
reliable the data is.

carried out the 
survey, why or how.

carried out the 
survey, why and how.

who carried out the 
survey, their 
qualification. The 
purpose, method and 
conditions.

Standards

The terms that are 
chosen to describe 
the data.

Standard terms and 
canonical species 
names are used.

Useful Resources

• NatureWatch1 provides an iPhone app that can be used for field data capture.

• Fulcrum2 is a generic IOS and Android field data collection application that can be confugured for field capture of biodata.

1 http://naturewatch.org.nz/pages/about   
2 http://fulcrumapp.com/   

Biodata Management Guide Working Draft, 22 April 2013
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Ingest

Definition

Introduce data into primary repository.

Description

Ingestion is the process of introducing data into a primary repository. The data may be ingested with the intention of long term storage, or for the 
purpose of a specific task. Even in the latter case, a persistent record of the data that was used will mean that the analysis can be audited, if required.

The data being ingested may be newly captured, or it may be legacy data migrated from another repository. 

The data being ingested may continue to reside in a remote repository. Data from a remote repository may be duplicated when it is ingested. 
Alternatively, the data itself may not be introduced at all but metadata describing it and pointing to its location may be introduced. Finally, in some 
cases a dynamic connection may be established with a dataset in a remore repository. Such a connection may allow new data that is added to the 
dataset to automatically become available to the local system.

Whatever the source of and means of ingesting the data, the ingestion process provides an opportunity to enhance the data. Enhancements can 
include validation, “cleaning up” and standardisation of data content, standardising the data definitions and structure, adding metadata, and expert 
verification of the data.

The aim of the ingestion process is to enhance the usefulness of the data.

Systems for ingesting data should meet the following criteria.

• The original data set is retained and its location is recorded.

• Data is validated (unless it is known that the data was validated during capture).

• Standards-compliance is ensured (for example , species names should be obtained from NZOR).

• Metadata such as who collected the data, when, why and how, if known, is recorded.

• An index of the reliability of the dataset is recorded.

Biodata Management Guide Working Draft, 22 April 2013
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• The copyright and permissions relating to the dataset are recorded.

• The dataset is authorised (expert verification) for ingestion. Authorisation and all other modifications to a dataset are recorded, with intact 
copies of the previous dataset available to support rollback or auditing.

User Stories

• Community Care Group contributes data. Our Council provides data management as part of its support service to community care 
groups.  Members of the care group upload their own data. We want to make sure that the data uploaded is of the highest standard possible, 
without adding work for our staff.

• Ann records the results of her Analysis. Ann has produced some tables and charts for a community reserve pest management plan. The 
tables reflect data from a recent survey compared with data obtained from the local council. Ann has combined the two datasets and produced 
summaries of pest distribution and trends. She recognises these summaries as new data in their own right. In addition, Ann would like to keep 
an audit trail showing how she produced the combined and summarised data. Ann decides to store the results of her analysis in her 
organisation's primary repository, and list them in its data catalogue.

• Better to catalogue late than never. Data needed for a current project is difficult to find. As it is found, the team wish to catalogue it for 
their current and future purposes.

A Regional Council biodiversity implementation team is putting together biodiversity management plans for the sites in their region. They 
need information about the sites so they can prioritise and form management plans for the sites. For each site, they need to know species and 
ecosystems that have been observed on the site, and what work has been done over the years. They need to know about the ownershpi of the 
site. They also need to know what non-biodiversity programmes the site is associated with and what related work has been or may in future be 
done (there could be a plan flood or dam the site in five years).

To find the data they need, the team review reports that have been produced over the years by various agencies. They review DOC reports and 
reports from departments such as biodiversity, biosecurity, parks, land management and flood protection in their own organisation. Finally, 
they obtain some reports from TAs, care groups and Iwi in their region. 

The format of the information varies widely. Some is in internal spreadsheets and databases or in remote databases such as NatureWatch, and 
NZPCN. Ownership information is found on internal systems and from LINZ. Some information can usually be extracted from PDF reports as 
they tend to contain geolocation data. Data from as recently as the 90s is often contained in hard copy reports. These seldom contain 
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geolocations and often use site IDs and boundaries relating to obsolete programmes so it is difficult to tell where anything is.

As the team identify these data sources and collect from them, they need somewhere to record what they find. They would also like to preserve 
the results of their efforts so that they can be used to reduce the effort required to find similar data in future.

Maturity Criteria

Maturity Level One: Fragmented

Ad hoc and 
inconsistent.

Two: Improvised

Some planned 
management.

Three: Managed

Consistent 
management.

Four: Automated

Tools ensure 
consistent 
management.

Five: Integrated

Ongoing 
improvement part of 
all systems.

Summary Criterion No ingestion process. Basic known process. Standards-compliant 
catalogue.

Controlled changes 
with audit trail & roll-
back. 

Dynamic links to 
remote systems.

Benefits Simple to do. Still simple to do. 
Someone looking for 
the data might be 
able to find it.

Maturity
Factor

Processes

The maintenance 
and adoption of 
standard 
procedures for 
managing data.

No common 
ingestion process 
followed.

Expert-driven but 
undocumented 
processes are used.

Expert checks the 
data. Some 
verification of 
footprints or 
recordings or photos. 

New datasets are 
routinely ingested 
using controlled 
process.

Legacy data and 
external datasets can 
be catalogued.

Standards-based data 
catalogue 

Changes are 
controlled and 
tracked, with 
previous versions 
accessible.

Relevant data 
(including legacy and 
external) is 
catalogued.

Data is ingested into 
a single system. 
Changes to remote 
datasets can be 
carried out 
dynamically.
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Records that the data 
is ok according to 
them.

Validate the data (if it 
has been transcribed 
or was not already 
validated).

maintained.

Reliability and 
permissions 
information are 
recorded.

Data catalogue is 
integrated with 
external catalogues.

Validate & then check 
& document that the 
data is 
comprehensively 
validated.

Technology

The technical tools 
that are used to 
manage data.

Unknown number of 
systems. Hard copy 
data put in a drawer 
or digital data stored 
in a personal digital 
folder, with no 
pointer to it.

Data catalogue is 
maintained with 
pointers to key 
datasets. Decent metadata in a 

catalogue.

Licensing

Explicit statement 
of permitted uses of 
the data.

Copyright and 
licensing information 
is recorded as data is 
ingested.

Formats

The form in which 
the data is 
recorded.

Data format, 

Reliability A description of the 
method used to 

Reliability index is 
given to the dataset.
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Ensuring that the 
user knows how 
reliable the data is.

collect the data is 
associated with the 
data.

Standards

The terms that are 
chosen to describe 
the data.

Structure, naming. 
units of measure are 
standardised on 
ingestion so they are 
the same as is used 
for similar data sets.

Useful Resources

• Listing the data in a catalogue might be as simple as geotagging it and recording the metadata in a GIS system.

• New Zealand Government organisations should list their publicly-available datasets using data.govt.nz3.

• Digitisation: A strategic approach for natural history collections, by Bryan Kalms   (see, References).

Store

Definition

Retain data for the long term.

Description

Storage refers to the mangement of a repository for the long term retention of data. Whether or not there is an explicitly nominated primary 
repository, there is one. It is where the data is.

Criteria for the primary repository:

3 https://data.govt.nz/   

Biodata Management Guide Working Draft, 22 April 2013
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• one or more

• known about or not

• poor or good

The primary repository

• has two functions

◦ store the data, or datasets

◦ store information about the datasets (to make the data discoverable)

• could be

◦ shelves or filing cabinets

◦ one more folders in a file system or in an online respository such as Google Drive or DropBox

◦ an EDMS

◦ a database

◦ an image or digital asset management system

◦ a combination of the above

NB: the activity Store is distinct from the factor Technology.

• Store is about a “system” in the wide sense. It must take into account all the Factors.

• Technology is about specific tools. It must apply to the tech for all activities.

Storage must meet these criteria.

• Integrity: must be backed up.

• Data that has been ingested is discoverable.

Biodata Management Guide Working Draft, 22 April 2013
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Maturity Criteria

Maturity Level One: Fragmented

Ad hoc and 
inconsistent.

Two: Improvised

Some planned 
management.

Three: Managed

Consistent 
management.

Four: Automated

Tools ensure 
consistent 
management.

Five: Integrated

Ongoing 
improvement part of 
all systems.

Summary Criterion Ad hoc. Improvised Managed or 
centralised.

Specialised system. Federated.

Benefits

Maturity
Factor

Processes

The maintenance 
and adoption of 
standard 
procedures for 
managing data.

Some people know 
where most data is 
stored.

Documented 
processes 
consistently followed.

Ensure backup and 
security are 
maintained. Clear 
process for 
determining which 
data to archive and 
how to do that.

Technology

The technical tools 
that are used to 
manage data.

Data is distributed 
across an unknown 
variety of 
repositories.

Data is distributed 
across a known 
variety of 
repositories.

Data is kept in one 
specialised system or 
in a controlled 
number of generic 
systems.

Data is held in one 
specialised system.

Data is held in one 
system that integrates 
easily with others.

Licensing Storage system 
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Explicit statement 
of permitted uses of 
the data.

provides no support 
for access control.

Formats

The form in which 
the data is 
recorded.

Reliability

Ensuring that the 
user knows how 
reliable the data is.

Depreciating 
reliability index.

Standards

The terms that are 
chosen to describe 
the data.

Data not stored in 
standards-compliant 
form.

Data consistently 
stored in standards-
compliant form.

Useful Resources

• For Permanent 20m x 20m Plot monitoring data, use the National Vegetation Survey (NVS) Databank4 hosted by Landcare Research. The 
NVS Express Data Entry, Validation and Analysis Tool5 is a Windows-based tool that can can be used to locally validate, store and analyse 20m 
x 20m permanent plot data. It also facilitates data export to NVS.

• For Five Minute Bird Count data, use the spreadsheet template provided as part of the Department of Conservation Five Minute Bird 
Count Resources6.

4 http://nvs.landcareresearch.co.nz/   
5 http://nvs.landcareresearch.co.nz/html/NVSLite.aspx   
6 http://www.doc.govt.nz/conservation/native-animals/birds/five-minute-bird-counts/resources/   
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• Species observation data can be recorded in NatureWatch7. 

Share

Definition

Make data available to people and systems.

Description

What is important:

• Raw data and derived data are discoverable internally and externally.

• Data is shared in open formats, either on request or online via batch download or dynamic access via an API. 

• Data is shared in standards compliant form.

• It is possible to determine the original data sets that were used to compile a report.

• Permissions are enforced correctly.

• Only data of high reliability is shown to people who are not qualified to interpret data of low reliability.

• Users of other in-house systems can discover the existence of biodata associated with sites they are dealing with.

• Reports are easy to read. Report on data in ways that are easily digestible by both public, scientists and politicians.

User Stories

• A Consents Officer is processing a resource consent. She notices that the site in question contains a remnant of a rare habitat.

7 http://naturewatch.org.nz/   
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Maturity Criteria

Maturity Level One: Fragmented

Ad hoc and 
inconsistent.

Two: Improvised

Some planned 
management.

Three: Managed

Consistent 
management.

Four: Automated

Tools ensure 
consistent 
management.

Five: Integrated

Ongoing 
improvement part of 
all systems.

Summary Criterion Data not easily 
exchanged.

Some data available 
online or on request.

Raw data available 
online.

Standards-based data 
& metadata online.

Data shared 
dynamically.

Benefits

Maturity
Factor

Processes

The maintenance 
and adoption of 
standard 
procedures for 
managing data.

Technology

The technical tools 
that are used to 
manage data.

Ad-hoc sharing via 
send a copy.

Licensing

Explicit statement 
of permitted uses of 
the data.

Formats Raw data available 
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The form in which 
the data is 
recorded.

online.

Reliability

Ensuring that the 
user knows how 
reliable the data is.

The fitness for 
purpose of the data 
can be determined. 
You can determine its 
history.

Standards

The terms that are 
chosen to describe 
the data.

Useful Resources

• The 5 Star Open Data Measure provides a useful overview of what is needed for data sharing.

Analyse

Definition

Compare and summarise data.

Description

• Discovery: Find relevant data that exists, either locally or remotely. (People in other parts of the organisation can see the presence of relevant 
biod or bios data.) pull vs push.

• Determine the provenance of data. Determine suitability for purpose.
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• Distinguish duplicates of a dataset.

• Carry out ad hoc comparisons of two or more datasets and with environmental and other datasets to determine relationships between them. 
(For example, relate data about species or ecosystems to contextual data such as status under one or more designations, priority, or work 
programme.)

• Build and save queries for routine analyses.

• Use data at varying levels of spatial, temporal and taxonomic resolution. And ranges of those.

• Compare data using spatial criteria.

• Data automatically interpreted using authoritative standard indicators (or internally developed indicators). For example, system automatically 
calculates ecological priority. Or system integrated with a decision-support system.

• Data statistically interpolated; automatic calculation and reporting; visualisations. Legends, layers, maps, interactive models.

• The analysis process is discoverable (so reviewers have something to review). Some kind of audit trail exists for derived data.

• Map two incompatible datasets so they can be compared. Eg different ways of describing an infestation.

User Stories

Maturity Criteria

Maturity Level One: Fragmented

Ad hoc and 
inconsistent.

Two: Improvised

Some planned 
management.

Three: Managed

Consistent 
management.

Four: Automated

Tools ensure 
consistent 
management.

Five: Integrated

Ongoing 
improvement part of 
all systems.

Summary Criterion Analysis is ad hoc. Analysis follows 
documented 
processes.

System can aggregate 
data.

System can carry out 
spatial analysis.

Stored queries access 
dynamic datasets.
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Benefits

Maturity
Factor

Processes

The maintenance 
and adoption of 
standard 
procedures for 
managing data.

Ad hoc. No 
systematic analysis. 
Alluded to in a report 
somewhere. “We 
think there are more 
Tui out there than 
there used to be. We 
attribute it to our 
possum programme.” 
No statistical 
methods used.

You can say how 
reliable your analysis 
is.

(Trends can be 
identified but without 
robust sampling or 
statistical analysis.)

Trends can be 
identified based on 
robust sampling & 
statistical analysis.

Technology

The technical tools 
that are used to 
manage data.

Licensing

Explicit statement 
of permitted uses of 
the data.

Formats

The form in which 
the data is 
recorded.

Reliability
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Ensuring that the 
user knows how 
reliable the data is.

Standards

The terms that are 
chosen to describe 
the data.

Useful Resources
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Maturity Factors in Detail
This section is designed to be used for the following tasks.

• Validate the detailed assessment of system maturity made using the Activity Maturity in Detail section.

• Make a detailed plan to improve a biodata system with respect to specific maturity factors.

This Guide defines maturity of biodata management as determined by the following factors:

• Processes – The maintenance and adoption of standard procedures for managing data.

• Technology – The technical tools that are used to manage data.

• Licensing – Explicit statement of permitted uses of the data.

• Formats – The form in which the data is recorded.

• Reliability – Ensuring that the user knows how reliable the data is.

• Standards – The terms that are chosen to describe the data.

The following sections provide summary criteria for maturity with respect to each maturity factor. The summary criterion aggregates a set of maturity 
criteria with respect to each of four activities. 

Processes

Definition

The maintenance and adoption of standard procedures for managing data.

Description

Data quality can be maintained by consistently managing data using good carried practices. Those practices must be developed, and should ideally be 
under constant but controlled review. The practices must be adopted and should include mechanisms to ensure that practices are followed 
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consistently.

User Stories

Maturity Criteria

Maturity 
Level

Summary 
Criterion

Description Benefit

Five: 
Integrated

Ongoing 
improvement 
part of all 
systems.

The activity is 
continually 
reassessed, 
improved upon, 
tracked and built in 
to process.

Processes are under constant review. Usefulness of data is consistently maximised.

Four: 
Automated

Tools ensure 
consistent 
management.

The process in 
question is 
established, 
tracked and 
monitored. 
Recommended 
tools are in place 
and being used 
consistently across 
the organization. 

Maintenance of processes is an explicit function. Datasets are consistently useful. 

Three: 
Managed

The organization 
has a documented 
standard for 

Datasets are mostly useful.

Biodata Management Guide Working Draft, 22 April 2013



Processes 30

Consistent 
management.

Two: 
Improvised

Some planned 
management.

Some parts of 
organization are 
using 
recommended 
tools and processes 
while other parts 
are not.

Some datasets are useful.

One: 
Fragmented

Ad hoc and 
inconsistent.

The best practice 
activities are not 
performed by the 
organization. The 
best practice tools 
are not available or 
not used.

None.

Useful Resources

The Capability Maturity Model (CMM), developed originally by Carnegie Mellon University, has been adapted by April Reeve8 for use with DAMA9 
and DMBOK10 for a Data Management Maturity framework.

1. Immature (Initial).

8 http://www.dataversity.net/assessing-data-management-maturity-using-the-dama-dmbok-framework-%E2%80%93-part-1/7279/   
9 The Data Management Association International   (DAMA)
10 Data Management Body of Knowledge   (DMBOK)
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2. Repeatable (Repeatable).

3. Managed (Defined).

4. Monitored (Managed).

5. Continuous Improvement (Optimizing).

Technology

Definition

The technical tools that are used to manage data.

Description

Mature data management technology satisfies the following criteria.

• Proven – Uses proven technologies with a good life-expectancy that is aligned with in-house policies. 

• Modular – Architecture is scalable, flexible, extensible, modular and open.

• Cross-Platform – Has desktop, web and mobile interfaces.

• Usable – Uses web-standards, and follows accessibility and usability guidelines. 

• Interoperable – Has machine interfaces (ie web services and an API). Supports integration with in-house and external systems that carry 
out specialised functions that are beyond its scope. Integration should handle authentication and permissions.

• Licencing – tools are available cost-effectively under a licence that meets business needs.

• Support – support is available from a reliable source.

• Maintenance – regular updates are available.

• Hosting – Hosting provides adequate performance, security, integrity and archiving.
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User Stories

Maturity Criteria

Maturity Level Summary 
Criterion

Description Benefit

Five: 
Integrated

Ongoing 
improvement 
part of all 
systems.

Modular, 
interoperable, 
cross-platform. 
Managed by all-
of-business IT 
processes.

Four: 
Automated

Tools ensure 
consistent 
management.

Best of breed or 
very well-
maintained 
custom systems.

Technology is managed as part of the organisation's IT 
management systems.

Significant productivity gains.

Three: 
Managed

Consistent 
management.

Generic tools 
well-managed, or 
legacy custom 
systems.

Productivity gains

Two: 
Improvised

Some planned 
management.

Heterogenous 
tools. Variable 
management.
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One: 
Fragmented

Ad hoc and 
inconsistent.

No digital tools. 
Ad hoc 
management of 
tools. 

Useful Resources

Licensing

Definition

Explicit statement of permitted uses of the data.

Description

Almost all biodata is of potential value in developing national and international understanding of biodiversity state and trends. Most biodata can be 
shared with the public without constraints.

In some cases, however it is necessary to restrict access to biodata. Data may be collected under an agreement with a land-owner that restricts sharing. 
Some data relates to the occurrence of species that could be the target of rare species trafficking.

The following permissions information should be associated with all datasets.

• Copyright Owner – some data is owned by clients, or other third parties.

• Data Licence – the uses of the data that are permitted by the copyright owner.

Where the canonical instance of a dataset is contributed to a third party for permanent curation, a data licence should cover uses that are permitted by 
the Copyright Owner.

Data Provision (or Sharing) Agreements should make the licensing explicit.

Types of licence include the following.
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• Creative Commons.

• The NZ Government Open Access Licensing framework (NZGOAL) provides a framework for licensing open government information based on 
Creative Commons.

• Data commons.

• A licence restricting use to specified parties.

• A licence that restricts the use of granular data but allows wider use of the data in an aggregated form.

User Stories

• In order to assess regional Significant Natural Areas, it is sometimes necessary to contract with land owners to restrict public access to 
information that could affect land value or management.

• For environmental management purposes, Iwi need to know the locations of kaimoana beds, but releasing the information could make the 
ecosystems  a target for over-exploitation.

• Observation data for certain endangered species is not made public, as it could be used to facilitate wildlife smuggling.

• Certain marine data is collected by observers on commercial fishing vessels. If vessel location information were linked with catch data, it would 
be commercially sensitive. To manage this, observer data released by the Government generally contains position data rounded to the nearest 
nautical mile. These data are still usually subject to the proviso that any catch data is aggregated across multiple vessels. Cases where all the 
vessels in one locality belong to a single company, position data must be restricted even further.

Maturity Criteria

Maturity Level Summary 
Criterion

Description Benefit

Five: 
Integrated

Permissions vary 
with aggregation.

System can dynamically vary permissions at different 
levels of aggregation.
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Ongoing 
improvement 
part of all 
systems.

Four: 
Automated

Tools ensure 
consistent 
management.

Permissions 
integrated with 
all interfaces.

Systems enforce permissions, including via integration 
with other systems.

Three: 
Managed

Consistent 
management.

Explicit licences 
associated with 
datasets.

Permissions relating to datasets are documented in a 
way that can easily be accessed by anyone who can 
access the data. Staff consistently apply documented 
permissions when sharing data.

Organisation can confidently secure permission so 
collect data by undertaking to restrict access to data.

Two: 
Improvised

Some planned 
management.

Broad 
permissions 
known, ad hoc 
management.

Staff know which datasets should or should not be 
shared within and outside the organisation. Decisions 
to share data are made case by case. 

Organisation can, with limited confidence, secure 
permission so collect data by undertaking to restrict 
access to data.

One: 
Fragmented

No permissions 
recorded or 

Licensing restrictions are unknown or enforced 
inconsistently.

None.
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Ad hoc and 
inconsistent.

Useful Resources

• The Atlas of Living Australia's Data Licensing FAQ11, Data Provider Agreement12. The ALA's FAQ on Data Sensitivity13 refers to the “Our secrets 
are not your secrets” Sensitive Data Report14.

• The Global Biodiversity Information Facility (GBIF) Data Sharing Agreement15 and Data Use Agreement16.

Formats

Definition

The form in which the data is recorded.

Description

The format in which data is stored determines the ease with which the data can be used and exchanged. Data in paper notebooks is not as easily used 
and exchanged as data available by standards-based web services. Data is obsolete formats or formats that can only be accessed using proprietary 
tools is difficult to share and can easily be lost. Data that is published in PDF format is not as easily re-used as data published in a proprietary 
spreadsheet form like Microsoft Excel. Data published in an open format such as a CSV file is even more easily re-used.

11 http://www.ala.org.au/faq/data-licensing/   
12 http://www.ala.org.au/wp-content/uploads/2011/10/ALA-Data-Provider-Agreement-version-17.8.10.pdf   
13 http://www.ala.org.au/faq/data-sensitivity/   
14 http://www.ala.org.au/wp-content/uploads/2010/07/ALA-sensitive-data-report-and-proposed-policy-v1.1.pdf   
15 http://data.gbif.org/tutorial/datasharingagreement   
16 http://data.gbif.org/terms.htm   
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User Stories

Maturity Criteria

Maturity Level Summary 
Criterion

Description Benefit

Five: 
Integrated

Ongoing 
improvement 
part of all 
systems.

Granular. 
Individually 
reference-able 
entities.

Four: 
Automated

Tools ensure 
consistent 
management.

Structured (non-
proprietary) eg 
CSV. Standard 
archives.

Three: 
Managed

Consistent 
management.

Structured 
(proprietary) eg 
Excel.

Two: 
Improvised

Unstructured. 
Images, 
unstructured 
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Some planned 
management.

One: 
Fragmented

Ad hoc and 
inconsistent.

Non-Digital. 
Paper notebooks, 
photographic 
prints.

Useful Resources

• The New Zealand Government Open Access Licensing framework (NZGOAL) provides Guidance Note 2: File Formats17 provides practical 
advice for agencies when selecting the formats for releasing public information and data for re-use.

• The 5 Star Open Data Measure provides a useful guide to the role of formats in open data sharing.

Reliability

Definition

Ensuring that the user knows how reliable the data is.

Description

The reliability of data determines how useful it is. It depends on the method used to collect it, the rigour with which that method was followed. The 
reliability of data as an indicator of current state depends on those things and the age of the data. Data that is highly volatile (eg bird counts) loses 
reliability faster than data of low volatility (eg GPS references).

The system should allow data of varying reliability to be managed. The reliability of the data must be recorded when data is imported. The system 
should maintain data reliability indices as they change over time. It should make the reliability of the data easily discoverable. Only data of higher 
reliability should be shown to users who are not qualified to interpret data of low reliability.

17 http://ict.govt.nz/resources/information-and-data/nzgoal/nzgoal-guidance-notes/nzgoal-guidance-note-2-file-formats   
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The data depreciation model developed by Bay of Plenty Regional Council functions as follows.

Each dataset has a current reliability value denoting its value to non-specialists for determining current state. The system uses the current reliability 
value to determine the sort order of datasets or to filter out data of low value. 

When each dataset is ingested, it is assigned an initial reliability value. A casual observation of a bird in a wetland has a lower reliability than a survey 
carried out by the same person using a rigorous methodology. 

The dataset is also assigned a depreciation profile that determines the rate, and changes to the rate at which a dataset depreciates over time. Data does 
not depreciate in a straight line. It may depreciate slowly for the first ten years, and then more quickly for the ten years after that.

Data depreciation profiles are determined by technical experts for specific dataset types depending on the species group, purpose, methodology and 
conditions of the collection. Datasets must be matched to the correct depreciation profile when they are imported. 

Current values for all datasets are recalculated nightly.

User Stories

• Community Care Group Data. Data captured by community care groups is useful for their own learning and management of their project. 
It is not reliable enough to use it as a basis for our decision-making. We accept that it may be useful to us one day. In the meantime, we 
manage the data for the care group as part of the support that we offer them. It is important to us that the data is not used for a purpose for 
which it is unfit. We would therefore like the data to be available to the care group, but would like it to not be available to the public or even 
other parts of our own organisation, at least unless it has clearly visible caveats.

Maturity

Maturity Level Summary 
Criterion

Description Benefit

Five: 
Integrated

Ongoing 
improvement 

Reliability 
dynamically 
integrated with 
all interfaces.
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Four: 
Automated

Tools ensure 
consistent 
management.

Data 
depreciation 
managed.

Three: 
Managed

Consistent 
management.

Static quality 
indices used.

Two: 
Improvised

Some planned 
management.

Ad hoc 
management of 
reliability 
information.

One: 
Fragmented

Ad hoc and 
inconsistent.

No reliability 
information 
recorded.

Useful Resources

• The Atlas of Living Australia's Data Quality Portal18 contains a number of Data Quality documents, references and tools, inlcuding the ALA 

18 http://code.google.com/p/ala-dataquality/   
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Guide to Data Quality19.

Standards

Definition

The terms that are chosen to describe the data.

Description

In order to facilitate data-sharing with other NZ agencies and via international mechanisms, the system should expose all for sharing in a form that 
complies with applicable international data standards. 

Field protocols and methodology, while important for gathering data of high quality, are excluded from the scope of this Guide.

The following sets of data standards are important for biodata management.

• data structure standards, how the protocol is encapsulated in a structure

◦ in TADWG "data exchange std" ie how you get data from one place to another or round trip

◦ related to ontologies

◦ relates back to the collection protocol and how the elements relate to each other & therefore accurately represent (or don't represent) the 
protocol. They vary between highly structured and narrow purpose (eg NVS data model ) vs unstructured and versatile (eg NatureWatch)

• data definition standards

◦ defining the data elements i.e. what you call the fields

◦ field conventions for what you call the data elements you are collecting should reflect these

◦ Darwin Core20 provides this for Species occurrence data.

19 http://www.ala.org.au/wp-content/uploads/2011/10/ALA-Quality-Guide-v1_2.doc   
20 http://rs.tdwg.org/dwc/   and http://rs.gbif.org/core/dwc_occurrence.xml 
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◦ Audobon Core21 defines metadata for biodiversity multimedia resources and collections.

• data content standards

◦ what goes in the field; vocabularies, pick-lists

• metadata management

◦ Metadata provides a reference back to "point of truth" - source of data.

◦ DublinCore (all stems from) -> ANZLIC, Ecological Metadata Language (EML)22 … 

◦ Darwin Core Archive23?

• service interfaces 

◦ APIs

◦ Geospatial data standards including the OGC standards are mostly here; a transmission mechanism for the payload

◦ the NZGO Spatial Data Infrastructure24, the SDI Cookbook25, Australia New Zealand Land Information Council (ANZLIC)26, Open 
Geospatial Consortium (OGC)27.

◦ Freshwater data – The The Freshwater Biodiversity Interoperability Framework28 being scoped by NIWA (TFBIS project 282) aims to 
provide nationally agreed way to easily query or transfer freshwater biodiversity survey information across organisations and systems.

◦ Metadata - monolithic (self-contained data) v federated (centralised search facility harvesting data from numerous sources).

◦ Enable listings in Data Catalogues such as http://dc.niwa.co.nz/niwa_dc/srv/en/main.home 

21 http://terms.gbif.org/wiki/Audubon_Core   
22 http://knb.ecoinformatics.org/software/eml/   
23 http://www.gbif.org/informatics/standards-and-tools/publishing-data/data-standards/darwin-core-archives/   
24 http://www.linz.govt.nz/geospatial-office/about/projects-and-news/spatial-data-infrastructure   
25 http://www.geospatial.govt.nz/sdi-cookbook-v1-1-home   
26 http://www.linz.govt.nz/geospatial-office/about/projects-and-news/anzlic-metadata-profile   
27 http://www.opengeospatial.org/standards   
28 http://dataversity.org.nz/groups/interoperability  
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◦ Include the OGC Catalog Service29.

User Stories

Maturity Criteria

Maturity Level Summary 
Criterion

Description Benefit

Five: 
Integrated

Ongoing 
improvement 
part of all 
systems.

Use of standards 
integrated.

Four: 
Automated

Tools ensure 
consistent 
management.

Standards used 
consistently.

Three: 
Managed

Consistent 
management.

Externally 
referenced data 
standard used.

29 http://www.opengeospatial.org/standards/cat   
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Two: 
Improvised

Some planned 
management.

Proprietary data 
standard used.

One: 
Fragmented

Ad hoc and 
inconsistent.

No data standard 
used.

Useful Resources

◦ A good place to start with Darwin Core is Simple Darwin Core, a subset of commonly used terms with minimal restrictions on which fields 
are required. Biodiversity Information Standards (TDWG) provides an overview of Simple Darwin Core and a guide to using it30.

References

Digitisation: A strategic approach for natural history collections 
The Atlas of Living Australia provides guidance on various aspects of digitisation31. In particular, Digitisation: A strategic approach for natural history 
collections32, by Bryan Kalms outlines in detail a strategic approach to digitisation of Natural History collections. While this resource is oriented 
towards legacy collections, it is applicable to all biodata management projects. It provides particular emphasis on governing, planning, managing and 
monitoring digitisation initiatives.

30 http://rs.tdwg.org/dwc/terms/simple/index.htm   
31 http://www.ala.org.au/about-the-atlas/digitisation-guidance/   
32 http://www.ala.org.au/wp-content/uploads/2011/10/Digitisation-guide-120604.pdf   
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Atlas of Living Australia

Australian National Data Service
The Australian National Data Service provides a comprehensive set of Data Danagement Guides and Resources33.

Biodiversity Information Standards (TDWG)
Biodiversity Information Standards (TDWG), also known as the Taxonomic Databases Working Group, is an international collaboration among 
biological database projects that develops and promotes standards for the exchange of biological/biodiversity data.

Global Biodiversity Information Facility (GBIF)
An initiative to globally aggregate species occurrence data.

5 Star Open Data Measure
The 5 * Open Data scheme34 developed by Tim Berners-Lee.

33 http://ands.org.au/guides/index.html#datamanagement   
34 http://5stardata.info/   
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