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Foreword
The Biodiversity Management Bureau (BMB) of the Department of Environment and Natural Resources
(DENR) has been using a Biodiversity Monitoring System (BMS) since 2000 with the aim to improve the
information available for decision-makers in protected areas through the regular collection of data on
natural biological resources and their utilisation.
Based on this experience and a review carried out in 2012, constraints to the effective implementation of
the BMS were identified as well as what needs to be done to address these constraints. Key areas for an
enhancement of the BMS are data collection, database management, institutionalisation of information
management and governance.
Four GIZ projects1 which work with DENR in the fields of biodiversity, monitoring and protected area
management in 2016 and 2017 supported a consultancy 2 to enhance the BMS. The aim was a fully digital
national spatial database management system (information system) which includes data collection,
database design and institutionalisation of information management. The latter must address the changes
in DENR resulting from the implementation of the DENR rationalisation plan.
The objective of the consultancy was: The data collection procedures, database structure, application
software and institutional and governance framework for the effective implementation of a national
spatial biodiversity monitoring/information system has been designed, put in place and tested for two
Protected Areas.
Refleqt Information Management Pty Ltd, Belville South Africa, carried out an assessment of 3 application
software options, and based on the BMB approved recommendation, developed and field-tested the
enhanced BMS (eBMS). The outcomes are compiled in the report “Enhancement of the National
Biodiversity Monitoring System: SMART – BMS Roadmap” from August 2016 which forms part I of this
report. SMART-BMS is another term for eBMS.
The Center for Conservation Innovations, Tagaytay City Philippines, carried out an assessment of the
institutional and governance framework, and the outcomes are compiled in the report “Institutional
Considerations for the SMART-BMS Enhancement of the National Biodiversity Monitoring System of the
Department of Environment and Natural Resources” from October 2016 which forms part II of this report.
Details about the database structure and software set-up for the eBMS are provided in a separate report
“Enhancement of the National Biodiversity Monitoring System: Database structure and SMART
configuration”.

1
2

PAME for sites of the National Integrated Protected Areas System; ForClim II for Critical Habitat Areas; IP4Biodiv
for Indigenous People/Community Conserved Areas and REDD+ for biodiversity safeguards.
Financed through the GIZ Forest Governance Programme (Eschborn, Germany).
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Enhancement of the
National Biodiversity Monitoring System:
SMART – BMS Roadmap
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Executive summary
The purpose of the Biodiversity Monitoring System (BMS) is to ensure that information is captured and
available to support decision making in protected areas in pursuit of effective biodiversity conservation
and resource utilisation. Furthermore, this data is a very important contributor to an understanding of the
state of biodiversity across the Philippines. The current approach of manual (paper-based) capturing of the
data therefore limits its use.
The successful piloting of the Spatial Monitoring and Reporting Tool (SMART) at the Bataan and Masinloc
protected areas demonstrated that the software can enhance the BMS through enabling the digital
capture, analysis, reporting and sharing of data. The pilot also demonstrated that data can be aggregated at
regional and national offices, an essential aspect of effective monitoring and decision-making at these
scales.
This roadmap details the approach that should be followed to move from a pilot to a full scale
implementation. This document is not intended to be a detailed strategy for implementing the software,
rather it provides direction towards developing this strategy and obtaining organisational support for it.
The roadmap provides an overview of the current situation as well as the policy context for capturing
information at protected area level. It outlines a five-phased project management framework to
implement the (Spatial Monitoring and Reporting Tool - Biodiversity Monitoring System) SMART-BMS
and provides specific guidance on developing the key Project Scope document.
The Project Scope document is the most important component of the project management framework as
it will define the strategy for implementation. The Project Scope document establishes the goal, objectives,
institutional support, capacity requirements, communications, risks and resource requirements for the
implementation of SMART-BMS. The guidance on these key elements is informed by the work
undertaken during the piloting phase of the project.
The roadmap will ensure that full consideration is given to all the variables needed for the successful
implementation and sustainable operation of the SMART-BMS.
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What is the purpose of the roadmap?
The SMART-BMS roadmap provides a high-level framework for the digital implementation of the BMS at
the Department of Environment and Natural Resources (DENR) in the Philippines using SMART software.
It outlines the approach, including the goal, the objectives, milestones and major risks that must be
considered for a successful roll-out. The roadmap aims to establish organisational support and direction
for the implementation process.

Limitations of the roadmap
The roadmap is not a detailed strategy or implementation plan. The detailed project scope and project
plan will be developed based on recommendations from the roadmap. The ‘project’ in the context of this
document is defined as a change process to implement the SMART-BMS. The outcome of implementing
the SMART-BMS project will be an institutional embedding of the initiative, thereby making it part of the
official day-to-day operations within the DENR.

Audience
The roadmap is intended to be used by the DENR as a framework for implementing the SMART-BMS
initiative. The primary audience is therefore the DENR at national, regional, provincial and local levels.

Destination of the roadmap
The BMS has been implemented for over a decade. The value of the BMS is rooted in the data it collects
and the management actions that are supported by this data. The major shortcoming of the BMS is that
the data is collected manually and often not presented in manner that can provide regional or national
insights into the state of biodiversity in the protected areas.
An electronic BMS system will improve its capacity to provide a comprehensive overview of the status and
trends of biodiversity in protected areas, based on sound scientific data, with associated maps and analysis.
This roadmap provides the blueprint for reaching this destination. It is a guide to enhancing the BMS as a
fully digital electronic biodiversity monitoring system.
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1.
Introduction
The DENR developed the BMS with the aim to improve the information available for decision-makers in
protected areas, through the regular collection of data on natural biological resources and their utilisation.
This roadmap document is a product of the consultancy to investigate the feasibility of an electronic
information system to allow for the digital capture of monitoring data.
The stated objective of the Terms of Reference (ToR) for the consultancy is to design:
• data collection procedures,
• database structures,
• application software,
• and institutional and governance frameworks
for the effective implementation of a national spatial biodiversity monitoring/information system, and to
test this in one selected protected area.
The three major work components are:
Application software: Carry out an assessment of the suitability of software applications currently used in
the Philippines and others available and to make a recommendation for the most suitable software for the
enhanced national BMS information system.
Database structure and replication: Revise the existing database structure based on the information needs
assessments to ensure data integrity and use of binomial and hierarchical nomenclature for species and
illegal activities. Set-up a system for database replication from local through regional and national level.
Roadmap: Make recommendations for a follow-up consultancy for the up-scaling of the enhanced BMS to
other protected areas.

4
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2.
BMS enhancements
An independent review of the BMS by A. F. Jensen3 resulted in a total of 64 recommendations to enhance
the BMS. It is has been recognised that the implementation of an electronic information system will
contribute towards addressing many of the recommendations to enhance biodiversity monitoring.
Specifically, an electronic system must support:
• the conversion of raw data into useful management information to support decision making;
• ensure data integrity by maintaining data consistency;
• data independence to ensure that the data can be used by various projects or programmes;
• flexibility in how the data can be accessed;
• ease of use (user-friendliness);
• the georeferencing of data.
The process to assess the most suitable software for the BMS included an assessment of the current
approach to data collection and reporting. BMS data is captured in paper form, which poses numerous
challenges for data analysis and re-use. Each PA has identified key species to monitor, but the
development of standardised nomenclature on species, threats and habitats would greatly improve the
consistency of reporting. The recording of species and threats are currently not geo-referenced and only
the start and the end point of field transects are recorded, limiting the resolution of the data. Little
valuable habitat information is recorded. The BMS users also identified that clear documented processes
on data verification are needed. Finally, the data from the various monitoring sites is aggregated manually:
a more automated aggregation of data may be possible through SMART-BMS.
At a higher level, the development and implementation of SMART-BMS will assist in clarifying how BMS
data can be used for planning, decision-making or further research. This can highlight the value of BMS
data, and identify further enhancements to this ground-breaking system.

3

Jensen, A.F. (2012), Results of an assessment of biodiversity monitoring implementation in 11 Protected Areas 2007
– 2012. DENR-PAWB, GEF, NewCAPP.
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3.
BMS policy context
The Philippines is a mega-biodiversity country, and also amongst the most important biodiversity
hotspots in the world. More than 52 177 species have been described with about half that total being
endemic species.4 The development of protected areas is a legal measure to protect critical habitats and
consequently species. The terrestrial PA coverage for the Philippines is 14.2%, which constitute 5.54
million hectares, and marine reserves cover 0.63% or 1.38 million hectares. 5
The Philippines, like many other countries, is facing a rapid decline in biodiversity. The reasons for the
decline in biodiversity are varied and complex and include natural resource extraction, urban growth,
infrastructure expansion, mineral extraction, agriculture and invasive aliens. To respond to these
challenges, and to find a balance between competing demands for land and resources, requires access to
scientific data to develop responsive strategies and policies that allow constructive engagement with all
role-players.
Biodiversity monitoring can occur at three broad scales:
• At the national scale, where data is aggregated to inform a national perspective on the status and
trends on biodiversity and progress against targets, to develop national policies and responses and to
support international reporting obligations.
• At the regional scale, where the status and trends on biodiversity are analysed to assess progress with
regional targets and priorities.
• At the local or protected area scale, where specific species and threats are monitored and management
is geared to address local issues.
Understanding the status and trends of biodiversity depends on good scientific knowledge of species and
ecosystems. Given the species richness of the Philippines, monitoring has the potential to be a highly
resource-intensive activity. Any biodiversity monitoring activity must therefore be focused and goaldirected to respond to specific questions. This approach will inform the data that must be collected, the
manner in which is collected, the management of the data and finally the reporting approach. In the case
of protected areas, the aim is to understand if biodiversity conservation, livelihood enhancement and
other relevant objectives are being met. The specific identification of monitoring objectives are therefore
crucial for the successful implementation of a monitoring programme and any supporting tools such as
SMART-BMS.
The recording of data is not an end in itself. The results of the monitoring programme must be
communicated to all stakeholders in a format that they can use. Whilst the approach of reporting the
4
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https://www.google.co.za/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwic73MxPXNAhWrKMAKHQFOCS8QFggoMAA&url=http%3A%2F%2Fwww.bmb.gov.ph%2Findex.php%2Fmainmenu
-publications%2Fstatistics%2Fdoc_download%2F724-status-of-philippine-biodiversity&usg=AFQjCNFbXsSb_diYbYOi6wVQVvcYpMRZg&sig2=0aJcBatCDn7XKO2GtlEUyQ
https://www.cbd.int/doc/world/ph/ph-nr-05-en.pdf
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results may differ, it must still draw on the same credible scientific data. Overall, the effective reporting on
the state of biodiversity will assist in developing a more robust and cohesive approach to arresting the
threats to biodiversity, by bringing together a number of role players in government, civil society, business
and academia. At the highest level, the biodiversity monitoring outcomes must also be used to report
against the National Biodiversity Strategy and Action Plan for the Philippines (PNBSAP). The data that is
collected at site level must be aligned to these national objectives to ensure that the work is anchored in a
policy-relevant context.

7
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4.
Value proposition for SMART-BMS
The use of information technology is a fundamental tool to support biodiversity monitoring programmes
and to ensure credible reporting against targets and progress of interventions.
Three options for implementing the SMART-BMS information system were assessed. The options were:
• Management Information System (MIST)
• Spatial Monitoring and Reporting Tool (SMART)
• A custom web application.
While all options considered met the stated requirements to varying degrees, the need for data sharing
was the most challenging.
SMART is recommended as the preferred software as it best supported the key requirements for
implementing the BMS. These included the following critical aspects:
1. Data sharing: SMART allows the user to share data through uploading site data to a central repository
or via email.
2. Consistency: SMART provides common tools, data standards and data entry methods across different
sites. This facilitates the data standardisation needed for aggregation and analysis to support
monitoring and decision-making at regional and national scales within DENR.
3. Customisable: SMART can be customised to meet protected area specific monitoring needs, and to
incorporate relevant base data. Any further changes to the BMS can be incorporated fairly easily. This
ensures that the system accurately mirrors the monitoring work that is conducted by field staff,
improving both the scope and the accuracy of data that can be managed electronically.
4. User-friendly: As with any new software, appropriate training will be required to ensure users can
work effectively with SMART. The SMART Partnership, a group of global conservation agencies,
provides manuals and training materials, as well as peer-support though a user forum.
5. Analytical tools: SMART allows for custom queries and reports. These can be created by individual
users, while general queries and reports to support BMS reporting and analysis can be developed
within the software and shared across all protected areas. All data can be exported into MS Word/MS
Excel format for further amendment or analysis.
6. Feasible: SMART is open source and free. The SMART Partnership is actively developing the software,
based on feedback from the user community. The software, which has been available since 2012, is
supported by a professional software development company and will continue to be supported for the
foreseeable future.
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SMART is currently being used in more than 120 conservation areas in 27 countries.6 Many more
conservation agencies are adopting the SMART software as the preferred tool to collect field data and for
analysis.

4.1 Data sharing using SMART
SMART currently provides mechanisms to share and aggregate data from different protected areas, but
these require some manual intervention. The release of SMART Connect, which is expected late 2016, will
provide data aggregation and querying via a web portal. This may provide all the functionality that is
needed to enable seamless data transfer and analysis at a regional and national level.
It should be noted that, even in the absence of automatic data aggregation, the deployment of SMART
across the protected area network will help to establish common data standards and a consistent software
tool for data entry. These are essential preconditions for effective data aggregation and analysis, whether
performed automatically or by hand.

6

‘SMART: A Guide to Getting Started’ downloaded from
http://smartconservationtools.org/brochures/getting_started_english.pdf 13 July 2016.
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5.
SMART-BMS project framework
The project framework proposes a systematic approach for implementation by achieving 5 major
milestones, as illustrated in Figure 1.
The first major milestone will be the initiation of the process with the development of a Project Scope
document. All other milestones depend on this document, as it defines the goal, objectives, institutional
context, capacity and resources available for the project. The goal and objectives are aimed at ensuring a
streamlined implementation and sustainable embedding of the SMART-BMS post-implementation.
The second major milestone is the development of the work plan that will define the detail for
implementation and specific resources requirements related to the various activities.
The third milestone is obtaining approval for the project by the relevant authority.
The actual implementation of the SMART-BMS is the forth milestone.
Project closing will mark the fifth and final milestone. The project closing refers to the closing of the
project and the signals the institutional anchoring of the SMART-BMS.
Whilst each of the specific milestones are described below, the roadmap will focus on providing the
context for developing a Project Scope document.

5.1 Stage 1: Project initiation – leading to Milestone 1
The purpose of the Project Scope document is to present the detail required to execute the project and, in
doing so, initiate the project. The project scope must demonstrate that proper consideration has been
given to the management and execution of the SMART-BMS project. The project scope will ensure that all
parties involved in executing the project understand their respective roles, authorities and processes to
follow. Furthermore, it will provide an estimate of the resource requirements to successfully implement
the project. This will also serve as an important resource for the end-users as they will have a complete
overview as to what will happen, when it will happen, how it will happen and how different role-players
will contribute. This will allow the end-users to appreciate the scope and context of the project and its
specific deliverables.
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Figure 1. Proposed project framework for implementing SMART-BMS

5.2 Stage 2: Project plan – leading to Milestone 2
The Project Plan will be an outcome of the Project Scope document. This is the second major project
milestone. The project plan must provide a work breakdown structure detailing the activities that will be
undertaken to implement the project. The ideal approach will be to detail the activities required per
protected area on an agreed timeframe. The work breakdown structure will define the activities to be
undertaken and any activity that is not within this structure can be deemed outside of the project scope
and therefore a potential risk to implementing the SMART-BMS.
During the planning phase the required staffing and skills must be identified. Tables 1 & 2 (project
management structure and skills matrix) identifies the core skills that will be necessary for project- and
post-project implementation. It is therefore important that the roles of the various stakeholders are
clearly defined to ensure the successful implementation and sustainability of the SMART-BMS.
At this stage of the planning the overall budget must also be developed. The budget will be informed by
the review of the user needs during the Initiation phase. The SMART software is open source and free,
however direct costs will be incurred for travelling, hardware installation or upgrades, meetings,
workshops, training and possible contracting of third party expertise. An inventory of relevant hardware,
software and infrastructure must be conducted for each protected area to determine additional
implementation costs. Indirect costs will be incurred through the use of staff time and available resources
that be accounted for as counterpart funding. The Project Plan must detail the cost for installation at each
protected area.
An important aspect of the Project Plan is the development of a responsive Communication Plan. The
Communication Plan does not have to be a complicated and lengthy document. As stated in Chapter 8,
effective communication of the project will underpin its success. Given that the various implementation
sites are geographically distributed, an effective Communication Plan will ensure that everybody is
consistently informed about the project and its progress. This will ensure ongoing end-user interest and
buy-in.
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The last component of the Project Plan is the development of Quality Standards metrics. These metrics
will allow the steering committee to evaluate the successful implementation at each site and the overall
success of the project. The metrics must be developed against the objectives in the Project Scope
document.

5.3 Stage 3: Project acceptance – leading to Milestone 3
The third and critical milestone is the signing-off of the project documents leading towards
implementation. The documents must be prepared by the project manager and approved by the SMARTBMS Steering Committee for final approval by the senior management or executive team.

5.4 Stage 4: Project implementation – leading to Milestone 4
Project implementation is the fourth major project milestone. This is the busiest phase of the project. It is
recommended that a final testing of the SMART-BMS is undertaken before the full roll-out begins. The
intention of the test is to ensure that all technical resource are available and functioning correctly. If any
issues are uncovered, these must be addressed immediately. This will also be an opportunity to make any
final adjustment to the SMART software.
The user manuals must be prepared and ready for distribution with the implementation of the software.
The ‘Database structure and SMART configuration’ document provides an overview on implementing and
using the software in the context of the pilot project. This document can therefore be used as a basis for
implementing the software, however further refinements may be necessary to reflect modifications made
for the full implementation. An opportunity exists to use relevant parts of this document in the
development of a User Manual.
Once the SMART-BMS has been installed, user training must be provided. The training should be focussed
on the specific monitoring requirements of the protected area. Specific information on training is detailed
in Chapter 6.
The training workshops provides a perfect opportunity to introduce the post-project implementation
support services. The role, functions, means of communications and contact persons of the support
service must be clearly articulated.
Users will be interested as to the date when the system comes into effect. This must be clearly defined in
the Project Plan document. All users will need an introductory phase of at least one month to be familiar
and comfortable with using the system.

5.5 Stage 5: Project closing – leading to Milestone 5
The final major milestone is the closing down of the project. The SMART-BMS will move from a project to
an institutional resource firmly embedded in the structures and processes of the DENR. During this phase,
support services will be reviewed and any changes to processes, roles and functions (as an outcome of
engagements during implementation phase) made and communicated. It is advisable to conduct a review
of the project as a means of elevating lessons learnt to inform future projects. The project must be
formally closed by the Steering Committee upon approving the Project Closing report.
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6
6.
Defining the SMART-BMS project scope
6.1 Goal statement
By developing this roadmap, the DENR seeks to implement the SMART software as a common, open
source application for the BMS that will enable the consistent collection and analysis of information to
report against the status and trends of biodiversity within the Philippines.

6.2 Objectives
Unpacking the goal statement, the following objectives will guide the implementation of SMART:
• The SMART software enables a sustainable approach to data collection, management, analysis and
reporting.
• The SMART software is implemented at protected areas, provincial, regional and national levels.
• An effective project governance structure is in place to guide and monitor the implementation and
further enhancements.
• Capacities of all users are developed, based on the needs of the DENR.

6.3 Key requirements
6.3.1 Leadership for implementation
The BMS must be couched within a clear governance arrangement. This will ensure that the project
implementation is carefully monitored, necessary adjustments are made, risks are averted and possible
new emerging opportunities are leveraged. The governance of the project will ensure that the project
delivers value and has legitimacy, integrity, accountability and (where appropriate) confidentiality.
The project must be led by a representative of the DENR as the Project Sponsor, with a fair representation
of all stakeholders making up the Steering Committee. The project management team will have to ensure
that the project is not only compliance-driven (i.e. meeting DENR policy criteria), but also performance
driven (i.e. delivering on the biodiversity monitoring mandate). It is advisable that the Project Sponsor is a
member of the Executive Team of BMB, or will have the opportunity to engage with the Executive Team.
The project implementation will require a dedicated Technical Implementation Task Team. This team
must be led by a project manager that is well experienced in implementing technology projects aligned to
organisational needs. This team will require human resource with the necessary skills to implement the
software at the various offices, ensure that any site specific modifications are made, and that the processes
and systems for data aggregation are in place. This team must also lead any further training on using the
system. The project manager will report back to the Steering Committee on progress, challenges and risks
encountered.
Site Level Working Groups will be vital to the success of the project. It is at this level where users can
evaluate how well the system is working and provide feedback to the Technical Implementation Task
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Team. The Site Level Working Groups should consist of the users, and these groups can be led by the
Provincial Environment and Natural Resources Officer (PENRO) or Community Environment and Natural
Resources Office (CENRO). This will ensure that the management structures are informed about the
implementation progress, challenges and risks.
Table 1. Project management structure
Category

Definitions

Mandate

Steering Committee

This group holds the authority to approve
the final product. The ideal size will be
determined by the role-players needed
for implementation and resource
allocation. The members should be a fair
representation of all stakeholders. It is
the role of the steering committee to
ensure that the necessary resources are
made available and to establish a
conducive environment for
implementation.

•
•
•
•
•
•
•
•

Technical Implementation
Task Team

Site Level Working Groups

This is the core team that will undertake
the implementation of the software. The
membership of this team should mirror
the Steering Committee members, but on
technical level. A Project Manager must
be appointed to lead the team and report
to the Steering Committee.

This is made up of users of the SMARTBMS. The role of this group is to provide
feedback on their user experience and to
relate any challenges and risks to the
project manager via their manager,
CENRO or PENRO.

•
•
•
•
•
•
•
•
•
•
•
•
•

Approve the final Project Scope, Project Plan
and deliverables.
Assign members to the Technical
Implementation Task Team.
Ensure that the necessary resources, as detailed
in the project plan, are available.
Address issues of organisational alignment and
risk.
Review progress and direct further operations.
Approve change requests to the SMART-BMS.
Communicate the progress to the BMB
Executive.
Provide feedback to the Technical
Implementation Task Team Project Manager.
Undertake a review of the user needs.
Manage the project and the team.
Have a clear detailed schedule of activities to
inform the implementation.
Schedule dates and times for site-level
implementation.
Document all work and processes.
Identify and report on risks and challenges.
Conduct training workshops.
Document all changes for consideration by the
Steering Committee.
Communicate with Stakeholders.
The group leader must be a manager, CENRO
or PENRO.
The group must be tasked with using the
system directly after installation and training.
Provide feedback to the Technical
Implementation Task Team.
Provide suggestions for system improvements.

6.3.2 Capacity
Within the context of implementing the SMART-BMS, capacity refers to the resources to efficiently and
effectively implement and use the system to contribute towards the monitoring objectives of the DENR.
The concept of capacity is therefore not limited to the end-user only, but to the organisational structures
that would enable the end-user to meaningfully use the system and contribute towards the strategic
objectives of the DENR.
Very often a technology project is deemed an easy-to-implement initiative, with the software installed
and the user trained to use the software. Often these projects fail as the need to embed the software into
the organisation’s operations is not addressed. To implement the SMART-BMS effectively, a Capacity
Development Framework is proposed (Figure 2).

14

The development of human capacity requires two structural pillars: 1) resources and 2) organisational
readiness.
Resources refers to the elements that the staff will need to work with the SMART-BMS. These include
training, infrastructure and the technology (hardware and software).
Organisational readiness refers the political will to implement the software, the policy frameworks to
support the use of the software, the ability to consume the outcomes, change management processes to
support the transition to the new technology and the development of ownership to ensure accountability
and responsibility.
The above two capacity requirements are mutually reinforcing: improving the capacity of the end-users
will strengthen the institutional capacity to understand the status of biodiversity and thereby have
appropriate response mechanisms to address the threats.

Figure 2. Capacity framework for the SMART-BMS
The Capacity to implement and use the SMART-BMS can be broken into a number of components:
• Institutional capacity
• Project implementation capacity
• Individual user capacity
• Technical support capacity
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6.3.2.1 Institutional capacity
These policies must be drafted in the context of the contributions that the BMS can make towards
national biodiversity objectives and national and international reporting obligations.
6.3.2.2 Technical implementation capacity
The implementation of the SMART software requires strong project management as well as technical
capacity. The Project Manager must be able to carry and sustain the vision of the project. In addition, the
ability to communicate effectively, manage the team effectively, manage resources, time and risks are
required. The Project Manager must know how to install and use the software and also understand the
broader policy links of the SMART-BMS.
The implementation team members must be able to implement the software, test the software using real
data and work activities, and resolve any technical problems. It would be advisable that the team members
are also available to conduct workshops and training sessions on how to use the software and how to
resolve any common problems.
6.3.2.3 Individual user capacity
At the heart of the efficient and effective use of the software is the individual user. The user of the software
will need training on how to use the software. SMART currently provides for four (4) different users. The
user roles are:
Data entry – the capture and editing of surveys and patrols
Analyst – creating reports and queries, but no rights to edit the data
Manager – can enter data, create and edit reports and queries
Administrator – edit the data model and conservation area properties, as well as full rights to edit data,
queries and reports.
The roles of the various users must be defined to ensure accountability as data is entered, analysed and
reported. Institutional capacity requirements must be taken into account when assessing user roles and
identifying suitable staff.
6.3.2.4 Technical support capacity
Post-implementation support is a critical component of the overall sustainability of the SMART-BMS. The
SMART-BMS will need sustained support from local, regional and national offices to address any technical
and software related problems.

6.3.3 Training
Training will be necessary for all users of the system. This training should be geared towards supporting
users in accomplishing the tasks they will perform in relation to SMART-BMS. While some general
training materials for SMART are available from the www.smartsoftware.org website, and the application
itself contains built-in help documentation, it is anticipated that specific training will be required to
enable users to work most effectively with SMART-BMS. This may be combined with general SMART
skills transfer.
Since different users will interact with the system in different ways, the following distinct training courses
(each of 2-3 day’s duration) might be required.
6.3.3.1 Data capturing using SMART-BMS
Aimed at data capturers working in protected areas.
Pre-requisites: Literacy and numeracy. Basic computer skills, such as how to use a keyboard and mouse,
how to launch applications and log in. Basic mapping skills (awareness of longitude/latitude coordinate
system), how to use a GPS (if this is available for field work).
Potential course contents:
• How to launch and log in to SMART
• How to enter survey data
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•
•
•
•
•

How to enter or upload survey waypoints from a GPS or mobile device
How to download a CyberTracker survey onto a mobile device
How to upload a completed CyberTracker survey into SMART
Capturing BMS information
Checking your work

6.3.3.2 Protected area reporting using SMART-BMS
Aimed at BMS managers or data analysts in protected areas.
Prerequisites: As for ‘Data capturing using SMART-BMS’. Managing files (including ZIP files), email skills,
comfortable using MS Word and MS Excel, analytical and troubleshooting skills.
Potential course contents:
• How to launch and log in to SMART
• How to run BMS reports and specify filters (e.g. date filters)
• Exporting data into MS Word and MS Excel
• Identifying data issues
• Building custom queries and reports (introductory only)
6.3.3.3 Protected area database management using SMART-BMS
Aimed at BMS managers in protected areas.
Prerequisites: As for ‘Basic reporting using SMART-BMS’. Basic GIS skills (creating and editing point and
line features, awareness of projections).
Potential course contents:
• How to launch and log in to SMART
• Exporting the protected area database and making it available to regional/national offices.
• Managing system backups
• Defining new surveys (e.g. new transect patrols)
6.3.3.4 Regional/national reporting using SMART-BMS
Aimed at CENRO/DENR staff tasked with BMS analysis/monitoring.
Prerequisites: As for ‘Protected area database management using SMART-BMS’. More advanced MS Excel
skills (e.g. pivot tables, data filtering).
Potential course contents:
• Retrieving and loading protected area databases into SMART
• Troubleshooting large protected area backup files
• Cross-conservation area analysis (CCAA): queries and reporting
• Possibilities and limitations of CCAA
• Building custom queries and reports (advanced)
• [When SMART Connect is released]: Data analysis using SMART Connect
6.3.3.5 Decision-making using the SMART-BMS
Aimed at decision-makers within DENR who currently use (or might potentially use) BMS data to identify
and respond to biodiversity-related issues.
Prerequisites: Understanding of the BMS and how it contributes to decision-making.
Potential course contents:
• The scope of SMART-BMS within the BMS as a whole
• Review of the reports and analyses produced by SMART-BMS
• Roles and workflows within the SMART-BMS team: “who does what”
• How to provide feedback to the SMART-BMS team
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6.3.3.6 BMS management using SMART-BMS
Aimed at senior technical DENR staff tasked with reviewing/amending the BMS.
Prerequisites: As for ‘Regional/national reporting using SMART-BMS’. In-depth knowledge of the BMS
and national priorities for monitoring, strategic planning, etc.
Potential course contents:
• Configuring SMART-BMS for a new protected area
• Base data and PA-level customisation
• The BMS Data Model in SMART
• Requirements for CCAA and effective data aggregation
• Making and rolling-out changes to the BMS Data Model
• Survey designs, customisable models and mission properties
• Managing the master list of indicator species
6.3.3.7 Supporting the SMART-BMS network
Aimed at IT staff tasked with supporting the BMS system at national, regional and protected area level.
Prerequisites: Standard IT-support skillset, ability to use remote-access tools for support and
troubleshooting (e.g. Skype, TeamViewer), server management, backup file management.
Potential course contents:
• System requirements for SMART-BMS
• Installing SMART-BMS
• Managing backups
• Security
• [When SMART Connect is released]: Installing and configuring SMART Connect –either on a local
server or in the cloud
Table 2 shows that skills that will be developed as a result of the training.
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Table 2. Skills matrix
Role

Skills developed

Data capturer

Data entry using SMART for different types of survey (survey patrol, fixed-plot, community group
meeting, etc.)
Data entry using CyberTracker
Loading of waypoints from GPS device into SMART
Creating queries in SMART
Creating reports in SMART
Interpreting management questions in terms of the available data
Extracting data into MS Excel/MS Word for further analysis
Ability to advise Manager/Administrator on data issues and modifications that could better
support decision-making
Loading shapefiles for the protected area into SMART
Defining protected area personnel and SMART users (incl. community group members)
Making and restoring protected area database backups
Support for Data capturers and analysts
Advise Administrator on BMS Data Model issues
Correctly interpret SMART-BMS reports and analyses within the context of the BMS
Awareness of what SMART-BMS can and cannot do
How to provide guidance on improvements or modifications to reports and analyses to better
support decision-making, policy development and national/international reporting obligations
How to provide guidance and prioritisation for ongoing revisions to the BMS itself
Amending the Data Model and Custom Configuration supporting the BMS
Managing the master list of indicator species
Support for protected area BMS managers
Hardware and software requirements for SMART-BMS
Support the day-to-day running of SMART-BMS
Making and storing backups
Assisting with the aggregation of data from protected areas

Analyst

Manager

Decision-maker

Administrator
IT/IMS
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7
7.
Data management
Using SMART for implementing the BMS establishes some fundamental aspects of an electronic data
management platform. The BMS data is stored electronically in formally defined, relational, structured
databases at each site, as well as at regional and national offices. It should be noted that there are other
aspects of data management that are not ‘enforced’ by SMART, and indeed some aspects that the software
itself cannot provide guidance on. Proper data management requires the development of appropriate data
policies or guidelines. The DENR may have the appropriate policies in place, however, a review may be
needed to ensure that the needs of the SMART-BMS is addressed.
Data management considerations include:
• The BMS data model
• Protected area level customisation
• Change management
• Workflows and user roles for data collection, entry, and review
• File management, backups
• Reporting templates and data aggregation
• Sensitive data, data sharing and intellectual property considerations

7.1 The BMS data model
SMART is highly configurable. This is one of the key reasons why SMART was selected to implement the
BMS. However, to effectively aggregate data for monitoring and reporting purposes it is important that
different protected areas are using SMART in the same way, with the same overall structure to the
information that is captured. This is also important for data quality and to establish a common
community of practise when using SMART-BMS.

7.2 Protected Areas level customisation
Within each protected area some customisation of SMART can (and should) take place to reflect the
specific details of the protected area. This includes base data (such as GIS maps of the protected area and
other relevant spatial information), the specific indicator/priority species of interest in the protected area,
as well as the staff and community group members conducting field work or contributing to meetings.
These specific customisations may be made by suitably skilled staff at the protected area itself, or
performed on their behalf by DENR head office as part of the process of preparing the implementation of
SMART-BMS at the protected area.

7.3 Change management
As far as possible, the BMS data model and the specific types of protected area level customisation that will
be required should be defined in advance. This will ensure that every SMART-BMS instance is consistent,
and make data aggregation most efficient. However, over time changes and improvements will invariably
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be required. The decision-making around which changes to prioritise and the implementation of these
changes should be conducted in a managed way through a team formally mandated to make decisions in
this regard. Given constraints in capacity and internet connectivity at some protected areas, the delivery
and installation of a revised version of SMART-BMS may require significant resources. As such, an
appropriate schedule of revisions (e.g. to take place every year or every two years) should be defined.
Revisions would generally need to be implemented at all protected areas, as well as at regional and
national offices, within a fairly short timeframe to avoid any interruptions or inconsistencies in data
collection and aggregation.
The change management team would also need to assess future versions of SMART to determine whether
to conduct a software upgrade or not; this could be bundled with other BMS revisions as appropriate.

7.4 Workflows and user roles
SMART provides 4 levels of user role with different permissions to view and edit data. The roles are
DATA_ENTRY, ANALYST, MANAGER and ADMIN. ADMIN users, with complete control over the system,
might be limited to regional or national offices. DATA_ENTRY, ANALYST and MANAGER users would be
found at each protected area. It is critical that users are trained to adequately perform the tasks central to
their role: for instance, DATA_ENTRY staff would need to be competent in entering the details of field
surveys, and potentially the use of CyberTracker on a handheld device, but would not need to know how
to prepare reports and queries.
Appropriate workflows need to be defined to support the data lifecycle. This includes capturing data
(either from field notebooks or using CyberTracker), the review and approval of this data according to
defined quality metrics, as well as BMS reporting, data aggregation and backup procedures.
If field surveys are conducted on a quarterly basis, then a 3-month cycle for these tasks may be
appropriate.

7.5 File management
As the BMS is transformed into an electronic system, it is important that the data files are backed-up
appropriately to ensure against loss, accidental corruption (e.g. due to power-failure), deliberate damage,
etc. This is especially important if no paper records are kept of the original data.
Appropriate backup procedures must be defined at both protected area and regional/national level. This
may require the periodic (e.g. quarterly) backup of the SMART system and its specific protected area
databases: these may be stored onsite or delivered to national offices via the internet or on physical media
(e.g. DVD). A suitable naming convention must be agreed on for the backup files, as well as the content of
any other metadata that would accompany them. Suitable infrastructure to receive and house these
backups must be prepared at national offices: for example, fireproof safes or cloud storage.
Backups must be tested to ensure it is not corrupt.

7.6 Reporting templates and data aggregation
As far as possible, SMART report templates should be developed to mimic existing BMS reports. These can
then be populated automatically by staff as necessary and exported from SMART-BMS, either to be filed
as-is or subject to further amendment in word-processing or spreadsheet software before being finalised.
Reporting templates rely on the underlying data structures, and amendments to the data structures will
necessitate changes to the reports that present this data.
Data from multiple protected areas can be aggregated from these reports (e.g. exported into MS Excel
format); alternatively specific cross-conservation area reports can be developed. When compiling data at
regional and national level, the importance of defining agreed standards for naming specific field surveys
within each protected area will become apparent.
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7.7 Sensitive data, data sharing and IP issues
It is important to consider what information being recorded in the BMS might be sensitive if it were made
public. This might include the locations of commercially threatened species, or the details of management
or community-group meetings, or simply the schedule of when field work is conducted. Suitable policies
must be defined to clearly identify sensitive information, and to provide guidance on how this material
should be handled. This would include consideration of who has access to the SMART-BMS system or
physical materials (computers, printed reports), as well as what information is captured and at what level
of precision.
Policies to guide data sharing with partner organisations and other interested parties should be put in
place, or reviewed if they already exist. The potential provision of bulk data in electronic format may
expose new issues of acknowledgment and appropriate usage that these policies need to address. The
ownership and terms of use for SMART-BMS data (and related files such as photographic attachments)
must be clarified and agreed.
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8
8.
Communications
Having a shared understanding of the project implementation process and intended goals requires
effective communication with all stakeholders. Communication is an important aspect of the project
implementation as this will ensure that all stakeholder are regularly informed of project progress, possible
risks and any limitations that may arise. The Communications Plan for implementing the SMART-BMS
does not have to be a complicated or lengthy document. It should focus on addressing the following
aspects:
• What information will be communicated
• How the information will be communicated
• When it will be communicated
• Who will be responsible
• How to manage confidential or sensitive information
The intention of developing a coherent communications approach will ensure the following:
• All stakeholders are informed about the project’s objectives
• Encourage participation
• Manage expectations
• Manage risks
• Expose possible synergies that could have a positive impact on implementation.
The Project Manager will have to take responsibility for developing and implementing the
Communications Plan. The Communications Plan will be in place for the duration of the Project
Implementation phase and will be subsequently reviewed to provide ongoing support postimplementation.
Table 3 provides a guide in the development of the Communications Plan.
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Table 3. Communications plan matrix
What is communicated
Project initiation
Review of project
objectives and scope
Project implementation
process
Project progress

Who
Steering Committee
Project Manager

Project Manager

When
Upon project approval
At the start of project
implementation
At the start of project
implementation
Monthly

Project successes and
challenges
Broader network and
stakeholder
communications

Project Manager

Monthly

Project Manager

Project closing and
institutional support

Project Manager and
Steering Committee

Bi-monthly, opportunistic
approach such as
workshops, conferences,
meetings
At the closing of the project

Project Manager

How
Email, newsletters, website
Workshops, meetings
Email, newsletters, website
Email, newsletters, website,
meetings
Email, newsletters, website,
meetings
Newsletter, website, email,
presentations, papers.
Email, newsletters, website,
meetings

The Communications Plan must be focussed on four groups of stakeholders:
• Steering Committee and DENR Executive Structure
The Steering Committee will need regular feedback on progress as they have the authority to allocate
resources, and to amend the project scope. The information will typically be shared in the form of
progress reports and may contain information that is not more widely shared.
• Project Implementation Team
The Project Implementation Team will need to ensure project progress, challenges, risks and
opportunities are communicated to the Steering Committee. The team will also need to be informed
about any possible changes to the project, overall progress, risks and challenges.
• End-users
The end-users must be kept abreast of progress, success and challenges. The communication to endusers is vital to maintain momentum and interest. An effective medium must be found to
communicate clearly with end-users.
• Broader stakeholders
Whilst the implementation of the SMART-BMS will be within the DENR only, the project will be of
interest to the broader DENR stakeholder community and network. The communication with this
group must be carefully considered to attract interest, but not to have external influences detract from
the project objectives.
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9
9.
Risks and mitigation
The identification of possible project risks and mitigation actions will help ensure a smooth deployment
of the SMART-BMS. The identification of risks and approaches to mitigate the risks should happen during
the Project Initiation phase in consultation with all stakeholders.
A few major project risks were identified during the piloting of SMART-BMS. These are:
• Potentially overlapping mandates between SMART-Lawin & SMART-BMS
This has been identified as an urgent matter to address. It is recommended that the respective
mandates and potential synergies between the two initiatives are identified, with specific reference to
the data that is collected, the training and post-implementation support.
• No clear definition of user roles
The identification of SMART-BMS users and the assignment of roles must be addressed to ensure the
effective flow of data, and an unambiguous understanding of responsibilities, authorities and
accountability.
• No clear alignment between SMART-BMS and national biodiversity monitoring priorities
As discussed previously, the alignment of the SMART-BMS outputs with national reporting obligations
need further investigation and clarification. The risk of not aligning the SMART-BMS with the national
reporting obligations could adversely affect the institutionalisation of the initiative postimplementation.
• Authoritative information on species, habitats and threats
The development of authoritative list of species, habitats and threats must be addressed to ensure
credible collection of information as well as to support cross-conservation area reporting. The
authoritative lists would ensure consistency in the nomenclature of the key species, habitats and
threats monitored at site level.
• Data verification
The outputs of the SMART-BMS must be scientifically credible to inform decisions, policy and used in
national and international reporting. The major risk of not a having a clearly defined process to verify
data can undermine the outputs of the SMART-BMS. This risk can be addressed as part of clarification
of the user roles and the development of authoritative lists of species, etc.
• Technical infrastructure
Implementing the BMS using any form of electronic system introduces the risk that the appropriate
technical infrastructure (hardware, software, network connectivity, etc.) will not be available, or that
the specific needs in this regard will not be appreciated up-front. SMART is no exception to this. The
SMART software itself is self-contained, meaning that it is not dependent on other software
(CyberTracker, which may be used for field data collection, is similar in this regard). On the other hand,
the internet connectivity requirements for SMART Connect are not yet known, and may be
challenging to meet at all protected areas. Fortunately there are other mechanisms for aggregating data
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from remote protected areas. Overall, the existing technical infrastructure landscape must be carefully
assessed to determine whether it will be adequate to support the SMART-BMS system, and
contingencies planned to meet any shortcomings.
• Additional SMART-BMS functionality
The SMART-BMS will undoubtedly spur thinking on possible new functionality or data collection
fields. Whilst this is a major beneficial outcome of implementing new technology, it could also distract
the project from its initial intentions. Careful consideration must be given at the scoping phase to
refine the user requirements and detail what is within, and what is outside, the scope of the project.
This must also be communicated to all stakeholders to ensure that the expectations are managed.
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10

10.
Resource requirements
The implementation of the SMART-BMS will require resource commitment in the form of human
capacity, infrastructure and funding. Table 3 below provides a structure to assist in determining the costs
for implementation the SMART-BMS.
All protected areas and other sites that will have the SMART-BMS installed must be listed individually to
enable a more accurate estimation of the costs.
The costs can be divided into two groups:
1. direct costs such as salaries for staff contracted to the project, travel expenses, hardware and workshop
materials, and
2. indirect costs such as staff time, use of facilities and infrastructure.
The listing of the indirect costs will illustrate the DENR’s contribution towards the implementation of the
SMART-BMS.
The provision of a detailed budget cannot be provided at the roadmapping stage as the final assessment of
the number of installations, infrastructure needs per site, training and logistic costs must be undertaking
at the scoping phase. The best approach to benchmark a possible cost would be to review the resource
requirements for the implementation of SMART-Lawin. Whilst the objectives and processes of these two
projects may differ, the SMART-Lawin experience could provide a useful guide.
Table 4. Costing factors
Direct Costs
Site
Project Management
Protected Area
Regional office
National Office
Indirect costs
Site
Project Management
Protected Area
Regional office
National Office

Contracted
capacity

Hardware

Travel

Staff time

Use of facilities

Use of infrastructure

Meetings/workshops

Total

Total
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11.
Timeline
The timeline presented in this roadmap is based on the best-case scenario of systematically implementing
the various milestones. The timelines will be reviewed at the project scoping phase (milestone 1) as the
number of sites for installation must be established, the ordering of the various activities must be finalised
and the availability of the role-players established.
Based on the assumption that the milestones will be implemented in a linear fashion, the overall
timeframe for the project implementation is period is estimated at 25 months (2 years and 1 month). This
estimate must be tested against the final scoping report.
The timeframe is shown in Figure 3.

Figure 3. Estimated timeframe for implementing SMART-BMS
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12

12.
Conclusion
The piloting of SMART-BMS in Bataan and Masinloc protected areas demonstrated that it feasible to rollout the software at local, regional and national levels. Importantly, through its ability to be customised, it
is responsive to the users’ needs. It was demonstrated that the data from each of the protected areas can be
aggregated to support higher level policy imperatives such as national reporting on the state of
biodiversity.
This roadmap proposes a systematic approach for a full implementation of SMART-BMS made up of five
major milestones. It is recommended that the next step in the SMART-BMS project is the development of
the Project Scope document as this will define in detail how the other four milestones will be achieved.
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I.

II
II.

Institutional Considerations
for SMART – BMS
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1
1.
Institutional mandate
1.1 Levels of biodiversity governance
At the outset, it is very clear that “biodiversity”, although one of the most encompassing themes or focus
of DENR is also but a sub-sector. The arena of biodiversity is wide and far-reaching such that at various
levels of governance, the “biodiversity footprint” is prominent. Biodiversity is not just the business of
government. It is the business also of international organizations, local communities, indigenous peoples,
private businesses, civil society, academe, households, and individuals. They extend across different kinds
of biodiversity governance, and sectors involved in biodiversity programs. Fig 1. (Level of biodiversity
governance) illustrates the juxtaposition DENR’s BMS (lodged in BMB) in the grand arena of Biodiversity.
Currently, “biodiversity” thematic area is led by the Biodiversity Management Bureau or BMB. However,
since BMB is a staff bureau, its support to PA management activities are done through the CENRO/PENRO
staff.

Figure 4. Levels of biodiversity governance
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It is widely believed or assumed that establishing protected areas is a predominant approach in conserving
biodiversity and, undoubtedly, the best solution would be to develop a network of parks and reserves
sufficient to cover as much biodiversity as possible. Historically, protected areas have served as set-asides
for biodiversity conservation, separating selected elements of biodiversity or exceptional landscapes from
anthropogenic processes that threaten their existence. Significant positive changes in both paradigm and
practice have taken the protected areas system in the Philippines towards a more participatory and
community-based approach. The management plan is the main instrument that articulates the
biodiversity conservation vision and the economic and socio-political realities affecting a protected area.
There is a growing concern amongst conservation practitioners and funding agencies as to the
effectiveness of protected area management (Chape et al. 2005; Mallari et al. in prep). Protected area
practitioners have to contend with a suite of yardsticks to monitor progress and measure success. Often
these metrics are confined to operational success (e.g. conflict resolution, staff performance, financial
management, etc.) but lack quantitative evaluations of the impacts of the management interventions
on biodiversity (Hayes 2006). Information generated at the protected areas level must therefore be
relevant to more stakeholders outside the protected areas realm with the higher level of complexity of
concerns and management regimes (regional and national level).
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2
2.
Key findings of Information Needs Assessment
The first crucial step in this consultancy was to facilitate the dialog within DENR to agree on the
conservation yardsticks across and within the sector/s. It was envisaged that at this crucial stage, BMB will
identify and agree on indicators of success at the site, biogeographic zone and national levels from the
scale of species, communities, habitats and landscape/seascape.

2.1 Biodiversity data
During the consultations with BMB officers and staff, many kinds of biodiversity information (e.g. data
about areas, habitats, etc.; data about individual specimens; data about species) were identified across
different data dimensions (species, ecosystems, landscapes) and diverse information types (descriptive,
geographical, chemical, genomic). I summarise below the minimum set of data that is useful to deliver the
BMB remit at the species, ecosystem and landscape levels. Therefore, as an agreement, the MINIMUM data
required is: Species (and other attributes) + Geographical data (and other attributes) + Habitats + Threats to
the site.

Table 5. Minimum data requirements
Species
Presence or absence
Number of individuals
Residence (resident, migrant)
Endemism (native, non-native)
Ecological requirements (niche position, niche width)
Population trend

Habitat/ecosystem
Presence/absence
Quality
Extent
Threats to the ecosystem (pressures and gravity of pressure)
Drivers of destruction/degradation
Trends

2.2 Issues and challenges
• There is a tendency at the site level, provincial, regional, national level to want to have ALL information
at their disposal! This is ideal. However, the organization and management of such becomes more
complicated as one moves from the site level and escalates to the national level. There needs to be a
system that can allow access by all level to the central database. This must be strategically placed in the
DENR HQs.
• Whilst data can be stored and retrieved at any level of the information hierarchy, it is important that
there is a matching of information need at the various levels. Matching these needs and mandate is key.
• The building blocks for the national database are the site level monitors/BMS implementers. The
information generated at the PA level should inform the PA Manager. The information needed and that
can be provided by the BMS will only be useful if these are generated and analysed in situ. The results of
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the analysis will provide that feedback mechanism to management authorities. This local level
information is independent of other local information generated.
• In places where there might be several PAs in one province, and as part of the provincial authorities’
mandate, the data from these PAs must be aggregated in such a way that the provincial authorities are
able to make sense of the site level data. There needs to be a standardised analysis approach that would
respond to specific mandatory/standard information needs at various levels. Depending on various
information needs, any kind of analysis can be done with the data in addition to the
prescribed/mandatory outputs.
• As the information is escalated to regional or indeed national level, the other detailed information such
as number of individuals, hours spent by patrollers for all PAs, must be truncated and/or aggregated.
• Based on the discussions, I propose this information hierarchy below. This hierarchy represents a
minimum set of information needed at the different levels (site → region → national). It is clear that
although all information tiers are needed at the national level (, it will be more practical if the data they
manage or look at is aggregated at the national level only e.g. Tier 3). In contrast, although at the site
level, all tiers are needed, the site level managers will only be interested with site level information. So
at the site, provincial and regional levels, Tiers 1-2 and possibly 3 will be useful whilst at the national
level, Tier 3 is the most appropriate with access to tiers 1-2.

Table 6. Information hierarchy showing levels of information complexity and indicators per data type
Tier
1

Species
Presence- absence

Habitat
Presence- absence

Threats
Presence- absence

-habitat type
-vegetation type
-dominant species
(dipterocarp etc.)
vegetation
-measurements
(detailed or broad)
-coordinates

- threat ID (house,
kaingin, timber
poaching, mining,
quarry, hunting,
trapping etc.)
-status of threat (old,
new, recent)
-coordinates

2

-Species ID direct or
indirect observation)
-Number (how many)
-Adult, juvenile
-Sex
-Habitat type where
species was
encountered
Coordinates
Abundance

Quality/Quantity

Quality/Quantity

-Species abundance
(analysis of population
or encounter rates)
- Number
- Habitat association
- Coordinates,
- Species distribution
Map

-extent of habitat type/s (maps)
vegetation type/s
(map)
- dominant species
(map)
-biomass
measurements

Trends

Trends: decline or
improvement

- threats map (house,
kaingin, timber
poaching, mining,
quarry, hunting,
trapping etc.)
- threats table
- size of threat
- how many houses,
size of kaingin >1ha,
1-10ha, <10ha)
Response loop

Species abundance
(analysis trends in
population/abundance
shifts)
- Species Distribution
Models

- change detection
(maps)
- vegetation type/s
(map)

3

-threats averted or
responded to

How
Inventory;
BMS;
transects

User
Site/PA and other
stakeholders

BMS;
transects,
point counts,
systematic
survey

Site/PA
Regional/National

BMS;
transects,
point counts,
systematic
survey

Site/PA
Regional/National
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2.3 Additional guidance notes on Indicators
Indicator species. There is a need to clarify and define the conservation target and indicators of success at
the sites and national levels. As listed (but not exhaustive) in the table above, there needs to be an
agreement across the DENR on choosing the measurable targets and surrogates for environmental end
points such as biodiversity that are assumed to be of value to the IPs, local community and the general
public. These need to be sufficiently sensitive to provide an early warning of change; distributed over a
broad geographical area, or otherwise widely applicable; capable of providing a continuous assessment
over a wide range of stress; easy and cost- effective to measure, collect, and/or calculate; able to
differentiate between natural cycles or trends and those induced by anthropogenic stress; and relevant to
ecologically significant phenomena (see information hierarchy).
Indicator selection matrix (Figure 5). The Indicator Selection Matrix below illustrates a framework that
will help clarify the scale at which the information is needed or generated and match those needs with the
appropriate indicators. These indicators correspond to specific scales and monitoring framework that
DENR sets. There are a number of international conventions on biodiversity that the Philippines have
signed up to. These conventions have deliverables/targets that need to be delivered and monitored. The
selection of indicators will depend on formulating specific questions relevant to management (formal or
traditional) or policy (legal and customary) that are to be answered through the monitoring process.
Indicators must correspond to the level of organization (species or population, community or ecosystem,
landscape) one wishes to monitor.

Figure 5. Indicator selection matrix
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The Biodiversity Monitoring System. Monitoring the effects of management practices – or the lack
thereof - within protected areas should include a combination of diversity, richness and evenness indices
as well as changes in spatial patterns of diversity of common and rare species. There have been previous
attempts to design monitoring protocols for protected areas in the Philippines which are currently being
tested (Catibog-Sinha & Heaney 2006; Palaganas et al. 2001). A pioneering biodiversity monitoring system
(BMS), which is a community-based and participatory ‘change detection’ study based largely on
presence/absence data analysis, was introduced in the country and has since made headway in improving
the capacity of protected areas and local stakeholders to monitor changes in the park (Danielsen et al.
2006). The Biodiversity Monitoring System (BMS) aims to improve the information available for decisionmakers in protected areas through the regular collecting of data on natural biological resources and their
utilisation. The focus is on identifying trends in biodiversity and its use - so as to guide action in protected
area management. In addition, the BMS is intended to improve the participation of protected area
communities in protected area management (BMS Manual 2001).
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3
3.
Way forward/Institutional considerations in
implementing SMART-BMS
3.1 Work packages of BMS-SMART
There are 3 major work packages (with corresponding BMS Steps) to consider in setting up the BMSSMART (see Figure 6):
1. Data capture. BMS Steps 1-4 fall under this work package.
2. Data management. BMS Step 5 fall under this work package.
3. Data analytics vis-à-vis actual site management. BMS Steps 6-10 fall under this work package.

BMS Steps
1. Compile info on the PA to determine areas of
a. conservation interests,
b. where locals hunt, fish or collect,
c. under resource use permits
2. Identify priorities for biodiversity monitoring
3. Train BMS team
4. Establish monitoring system
5. Collect and compile data on observations
6. Analyze data and identify trends
7. Validate results with PA communities
8. Present findings and recommended actions to PAMB
9. Make decisions to improve PA Management
10. Revise and strengthen the monitoring system

Figure 6. BMS steps

3.2 Key actors in SMART-BMS and key competence required7
Figures 7 and 8 illustrate the matching between competencies/skill sets with the various spheres of
responsibilities and/or remits at various levels. Some PAs especially those that are small have a relatively
flat organisation whilst some may have a more hierarchical structure because of its size (in terms of
jurisdictional coverage). In the succeeding sub-sections, I present a generic groupings of actors and generic
work packages vis-à-vis skill, knowledge and attributes required per group. This will help the designers of
the SMART-BMS program identify appropriate human resource.

7

Refer to generic occupational level of PA staff chart lifted for the Competence Standards for Protected Area Jobs in
SE Asia
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3.2.1 BMS field teams
These are usually field personnel at the CENRO level and community patrols (bantay gubat) or park
rangers. Needed skillset/competence levels : Basic skills (generic occupational level of PA staff-level 1-2)
and understanding of the rationale behind the design of patrol/transect routes, how to directly and
indirectly observe indicator species, how to assess and record threats, how to detect environmental law
violations and gather evidence and how they would respond to particular issues within the conservation
area.

3.2.2 Data managers
These are usually technical staff of the PA with good handle of word processing, databases and GIS (generic
occupational level of PA staff-level 3). Their main responsibility will be the maintenance and storage of data
collected by the BMS field teams; design of data models, encoding GPS waypoints in geo-spatial software,
encoding of collected observations, performing queries and preparing maps and reports.

Figure 7. Generic occupational levels for protected areas staff
Source: Competence Standards for Protected Area jobs in South East Asia

3.2.3 Resource managers
These are the PASu, CENRO, PENRO (generic occupational level of PA staff-level 4-5) whose mandate is to
manage the respective protected area. Implement responses though the participation of various
stakeholders, in a timely manner based on information provided by the data managers. The Resource
manager facilitates and leads the process of identifying and formulating measurable conservation
objectives/targets, priority/focus areas and indicator species, analysing land cover change data, identifying
threats and formulates strategies for addressing observed threats, assembling and deploying BMS teams
and site action/response teams.
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3.2.4 Regional/national decision makers
Regional Directors of DENR, BMB, FMB, ERDB. These are tasked to deliver their national remit and
reportorial obligations on a national and global levels via international conventions. At this level, Tier 3 is
the most applicable Tier - following the information hierarchy (see last bullet in Chapter 2.2), at a
landscape level (see Chapter 2.3). Although site specific information may be relevant, these may be used to
illustrate a trend that was observed. Aggregation of information to show patterns at a regional and/or
national level.

Figure 8. Generic organisational structure for protected areas in SE Asia
This chart is a compilation of the organisational charts from Protected Area authorities in SE Asia. It is not a definitive
recommended staffing structure, but all the jobs within it exist in at least one country in the region. Use of the
standards should be based on the actual staffing structure of the relevant organisation.
Source: Competence Standards for Protected Area jobs in South East Asia

3.3 SMART-BMS and Lawin
3.3.1 Design constraints of BMS
•
•
•
•

Manual process (analogue, paper-based) of data capture e.g. BMS monitor writes the observations on
the data BMS sheet
Analysis done by expert. Much of BMS data gathered is not analysed
Limited geospatial dimension to capturing data on land use changes, results of ecological assessments
and other related data to identify specific monitoring areas;
Process to identify monitoring focus areas although highly participatory, lacks a science-based
protocol to identify hotspots and formulating measurable conservation objectives. These measurable
conservation objectives (e.g. no net loss of forest, no further fragmentation of natural habitats from
current baseline in 5 years etc.) which are usually enshrined in the management plan should be the
focus of the BMS monitoring. However, in practise the position of permanent transect routes and
photo documentation are always in good quality habitat. Although it may provide excellent
indicators/evidence of change especially at the landscape-scale, the BMS monitoring activity often
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•

•
•

does not detect threats or violations as these happen outside the transect routes. In addition to this, the
indicator species selected are often species that are easily detected (e.g. species with economic value or
conspicuous species such as parrots etc.), resulting to monitoring of common species rather than
threatened species which are usually skulking or rare.
Based on 17 years of implementation of BMS, there is very limited integration of a timely and
responsive environmental law enforcement system informed by data on observed threats and
violations of environmental laws so that these are addressed in a timely and appropriate manner;
Measuring BMS monitoring team performance is very crude
Permanent monitoring areas (limited!)

3.3.2 Lawin
Joint FMB-BMB Technical Bulletin No. 2016-01: Enhancing Forest Protection through the
Application of the Lawin Forest and Biodiversity Protection System -- Lawin is a forest and
biodiversity protection system that integrates forest, biodiversity and threats monitoring,
implementation of interventions to address threats and monitoring of the response of the forest
ecosystem to these management interventions. The forest and biodiversity protection system uses
open-source technology for biodiversity and threats monitoring through a smartphone app
(CyberTracker) for electronic encoding of field data and an open-source software (SMART) for geospatial analysis of collected data in forest ecosystems. The data analysed generate the necessary
information that could show the state of a forest ecosystem in terms of forest condition, threats and
wildlife, which provide decision makers with a basis for identifying and implementing appropriate
management action for addressing the threats.

3.3.3 BMS and Lawin synchronicity
• BMS is largely paper-based including the data capture unlike Lawin. Data collected from the field for
Lawin is now being analysed using SMART whilst the proposed analysis protocol for BMS is SMART
also. There is scope therefore for the use the same technology (CyberTracker) to capture BMS data in
the field using mobile phones.
• Overall, there is a great degree of similarity between Lawin and BMS. The illustration below shows the
similarities (Source: B+WISER).
• Lawin and BMS teams utilize the same workforce (CENRO and PENRO staff) at the field level in the
same sites. It will be more cost effective - in the short to medium term – if these two systems are
harmonized and a common data models are agreed upon.
• Lawin as designed (mainly due to the preferential focus of the BWISER project on Forest) is heavy on
monitoring forest ecosystem. There is a potential of value adding by designing data model and
protocol in Cybertracker to monitor other ecosystem types e.g. marine and coastal for BMS.
• Currently, Lawin is being rolled out for FMB and capacity building for data collectors and data
managers are currently underway. There needs to be a harmonization of these 2 protocols so as to
bring the BMS field team up to speed of synchronised with the Lawin system.
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Figure 9. BMS and Lawin steps

3.4 Structural positioning of SMART-BMS in DENR
3.4.1 Near/short to medium term
• Lawin and BMS Complementation. It will be crucial that complementation of these two parallel (BMS
and Lawin) protocols is sought. FMB is currently rolling out the Lawin Forest and Biodiversity
Protection System across the country. This is a fantastic opportunity for the BMS implementation to
scale up and be upgraded by using the data e-capture and analysis tool used in Lawin. This is also an
opportunity to expand Lawin (now focused on forest ecosystem) to cover other ecosystems (e.g.
marine, wetlands, karst etc.) that is beyond the remit of FMB.
• Dedicated staff at BMB and FMB as data managers to process the harmonised implementation of
Lawin and BMS results (information tier 3). For example, at the BMB, the Biodiversity Policy and
Knowledge Management Division whilst on the side of FMB, the Forest Policy, Planning and Data
Management Division will have dedicated staff to manage the information. Eventually, the Assistant
Directors of FMB and BMB are envisaged to lead their respective Bureaus in monitoring biodiversity
status across protected areas, protected forests and Other Effective Area-based Conservation Measures
(OECMs). It is envisaged that the OECMs use the same data capture methods, agree on the indicators,
reports (as copies form OECM sent to BMB data management and Central office, whilst OECMs
maintain their own if they want.
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Figure 10. Organisational structure of the Biodiversity Management Bureau (BMB)
Source: http://alpha.bmb.gov.ph/index.php/mainmenu-about-us/bmb-officials

3.4.2 Medium to long term
• As a result of the complementation, it is envisaged that the lookout for protected forests is then
transferred from FMB to BMB. This will then ensure that only one system of Ecosystems and
Biodiversity Protection System will be implemented using the protocols developed by Lawin (which
was originally designed to enhance BMS) and at this point, perhaps some structural changes within
DENR needs to happen to ensure that the biodiversity outcomes monitoring is also implemented at
the highest level in DENR (e.g. ASEC or USEC level).

Figure 11. Organisational structure of the Forest Management Bureau (FMB)
Source: http://forestry.denr.gov.ph/index.php/about-fmb/directory
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Figure 12. Department of Environment and Natural Resources organizational chart
• Human resource needed. If and when the integration of one and improved Ecosystem and
Biodiversity Protection system is achieved, to get the full implementation system (from data capture to
onsite analysis and action) across PAs and OECMs. DENR would need at least 240 trained and skilled
technical staff (at the CENRO/PENRO level) to run SMART. From this pool, at least 18 will have
regional level data management responsibilities whilst 3-6 data managers lodged in FMB and BMB and
2 more lodged at the DENR central office to manage the data and run cross regional/national level
analysis. This human resource element needs to be imputed to the planning of human resources
planning within the staff and line bureaus concerned and regional and central offices as well.
Capacity/skills development at appropriate levels (data collection, patrolling/transect walks/swim to
analytics etc.) need to be considered also. It will be a long process of increasing the capacity of the various
actors here. It will take more than the set up of the nuts and bolts (hardware, software, data management)
of the SMART-BMS. What would be crucial is how data is capture at the site, the quality of the data
captured (i.e. correct species identification etc.) and that people really know how to use the information
generated which will inform management.
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