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Background
The Global Partnership on Nutrient Management (GPNM) was launched in 2009 to address
the global challenges faced by the mismanagement of nutrients and nutrient overenrichment. It is a global partnership of governments, scientists, policy makers, private
sector, NGOs and international organizations. It responds to the ‘nutrient challenge’ – how
to reduce the amount of excess nutrients in the global environment consistent with global
development. The GPNM reflects a need for strategic, global advocacy to trigger
governments and stakeholders in moving towards more efficient and effective nitrogen and
phosphorous use and lower losses associated with human activities. It provides a platform
for governments, UN agencies, scientists and the private sector to forge a common agenda,
mainstreaming best practices and integrated assessments, so that policy and investment
responses/options are effectively ‘nutrient proofed’. The GPNM also provides a space
where countries and other stakeholders can forge more co-operative work across the variety
of international and regional fora and agencies dealing with nutrients, including the
importance of impact assessment work. The work of the GPNM is advanced by a Steering
Committee, a sub-set of the Partnership members and is supported by the GPA Unit of the
Marine and Coastal Ecosystems Branch of the Division of Environmental Policy
Implementation of UNEP, which serves as the Secretariat to the Steering Committee.
The GPNM, in collaboration with the hosts of the 2015 East Asian Seas (EAS) Congress, the
Government of Vietnam through the Ministry of Natural Resources and Environment
(MONRE) and Vietnam Administration of Seas and Islands (VASI) and the Partnerships in for
Environmental Management for of the Seas of East Asia (PEMSEA) hosted a Technical and
Policy Workshop on Sustainable Nutrient Management. This workshop, convened within the
EAS Congress on 18th of November 2015, showcased the main technical deliverables of the
GEF-funded Global Nutrient Cycle Project, and focused on policy and mainstreaming of the
nutrient management agenda within countries of the Asia sub-region under the aegis of an
Asian Regional Nutrient Management Platform of the GPNM. The technical session of the
workshop presented the state-of-the-art in the science and understanding of the global
nutrient challenge and introduced management tools designed for technical (and policy)
advisory personnel. The Policy session reviewed the relevance of the nutrient management
challenge in relation to sustainable development, food security and environmental quality,
presented the global agenda for nutrient management and its relationship to regional
development agendas, and explored options for strengthening of the GPNM Asia Platform.
The workshop was attended by GEF-GNC Project technical partners, PEMSEA technical and
policy country focal points, partners of the Asia Nutrient Platform and coordinators of the
Regional Seas Programmes. Given that the workshop was an open session it was attended
by ‘core’1 participants but it also drew participation from several others from the wider
Congress. The participant list is contained in Annex 1.

1

These were participants who were specifically invited to the workshop
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The meeting was supported through financial contributions from the GEF-funded Global
Foundations for Reducing Nutrient Enrichment and Oxygen Depletion from Land-Based
Pollution, in Support of Global Nutrient Cycle (GEF-GNC) Project.

Workshop objectives
The following were the primary workshop objectives:
 Raise awareness on the state-of-the-art in science, knowledge contributions and
decision-making tools to enhance understanding and approaches to address the
nutrient challenge in the Asia region;
 Gain consensus around modalities for strengthening the GPNM Asia Platform within
existing regional development agendas and support frameworks;
 Secure commitments from governments (through national focal points) to participate
in the Platform.

The workshop agenda is contained in Annex 2.
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Proceedings - Technical Session
The technical session presentations were delivered in the morning and were intended to
provide the audience with insights on the context and work of the Global Partnership on
Nutrient Management (GPNM) and its partners, mainly through the implementation of the
GEF-funded Global foundations for reducing nutrient enrichment and oxygen depletion
from land based pollution, in support of Global Nutrient Cycle Project (GEF-Global Nutrient
Cycling or ‘GNC Project’ for short)2. The session was co-chaired by Dr. Vu Si Tuan, Vietnam
Administration of Seas and Islands and Dr. Christopher Cox, UNEP.
The technical presentation abstracts have been compiled at the PEMSEA EAS Congress
website at http://eascongress.pemsea.org/technical-and-policy-workshop-sustainablenutrient-management-support-asian-platform-global

Workshop participants in session

2

GNC Project weblink at http://unep.org/gpa/gpnm/GEFProject.asp
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The Nutrient Challenge in the Global Context
Dr. Christopher Cox, United Nations Environment Programme
Dr. Cox gave an overview of the global concerns associated with
pollution of the marine environment, highlighting the issue of excess
nutrient loading from various sources. He presented the ‘nutrient
cascade’ and the pathways from generation, application and use of
nutrients, and their fates through the nutrient cycle. He highlighted the
concept of planetary boundaries in relation to nutrient loading into the
environment and the capacity of the planetary biophysical and
subsystems and processes to handle these loadings; the planetary boundary for nitrogen is
exceeded while the boundary for phosphorus is being approached. Based on trends in
global consumption of mineral fertilizers as the world’s population grows, addressing the
nutrient challenge will be paramount. He highlighted areas of the globe that has nutrient
excess and discussed the implications in terms of food security and environmental impacts,
particularly in terms of occurrence of eutrophic and dead zones. He outlined the five key
areas threatened by excess nutrients in the environment; water quality, air quality,
greenhouse balance, ecosystems and soil quality. He gave an overview of key global actions
to address nutrient excess into the environment, particularly linked to the Global
Programme of Action for the Protection of the Marine Environment from Land-Based
Activities (GPA), which is an Intergovernmental mechanism established in 1995. Other
important global frameworks of relevance include the Convention on Biological Diversity’s
Aichi Target 8 and the Sustainable Development Goals (SDGs). The Global Partnership on
Nutrient Management (GPNM) was established in 2009 to support advocacy for sustainable
nutrient management, knowledge exchange on best practices and support capacity building
at both national technical and policy levels. The GPNM is hosted by UNEP-GPA as the
Secretariat.
Refer to presentation in Annex 3a.

Global perspective on Applied Research on Nutrient Management
Focus on harmful algal blooms (HABs), occurrence and impacts
Dr. Elisa Berdalet, Institute of Marine Sciences, Barcelona
Dr. Berdalet gave an overview of the status of harmful algal blooms
(HABs) across the globe stressing the point that they are natural
phenomena whose dynamics is modulated by factors operating from
small scale to long-term natural cycles. It therefore follows that the
occurrence of HABs cannot be realistically avoided. However, she noted
that human activities can have significant influence on the occurrence
and intensity of HABs in coastal environments. She provided examples of
toxic and noxious HABs events in the Asia region. She emphasized the need to improve the
understanding of the natural and anthropogenic factors involved in their occurrence.
Improved knowledge is fundamental to making management decisions regarding land-based
P a g e |7

control response measures, specially related to nutrient supply and coastal use. There is a
need to continue working on developing tools to facilitate better planning and minimize risks
to human health and impacts in the economy and to maintain the environmental quality.
She concluded by suggesting that investments should be made in enhancing the ability to
monitor HABs with the traditional and available methods, noting that efforts to improve
automatic monitoring continue.
Refer to presentation in Annex 3b.

Assessment and Planning for Nutrient Management at the National
Level
Application of an ecosystem health card approach in India
Dr. Ajit Pattnaik, Chilika Development Authority
Dr. Pattnaik gave an overview of the Chilika Lake ecosystem and
described the process in the development of the Ecosystem Health
Report Card (HRC). He stressed the importance of the HRC as a tool that
bridges science-to-policy and decision-making, and is an effective format
in communicating to diverse audiences. The Ecosystem Health Report
Card is a method of integrating three broad indices of environmental
quality; (i) water quality, (ii) fisheries and (iii) biodiversity, to facilitate
the process of communicating the state of the environment to a wide
stakeholder audience. He outlined the methodology to develop the score card, taking into
account the uniqueness of the environment and discussed the indicator thresholds for the
score card and how the scores were derived. He presented the results for 2014 score card,
emphasizing those parameters which passed and failed according to the threshold values
assigned. According to the 2014 Report Card, the ecosystem health of Chilika Lake attained
a ‘B’ ranking based on the rating of the water quality, fisheries and biodiversity indices. He
pointed out that in the 2014 evaluation was able to capture the impacts of the passage of
Cyclone Phailin that made landfall just south of the lake as a ‘severe’ cyclone on 12th October
2013. Based on lessons learned some new
parameters will be incorporated to improve
product; this will include nutrient parameters,
specifically nitrogen and phosphorus.
In
closing, he stressed the importance of the
consultative process in not only the evaluation
but in the communication of the results. (The
2012 Health Card is available at this link).
Dr. Pattnaik made a formal presentation of the
2014 Report Card to the meeting hosts, the
Government of Vietnam and UNEP-GPA.

Presentation at the East Asia Seas Congress: L-R: Dr. Ajit
Pattnaik, CDA; Dr. Vu Si Tuan, Vietnam Administration of
Seas and Islands; Dr. Christopher Cox, UNEP

Refer to presentation in Annex 3c.
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Assessment and Planning for Nutrient Management at the National
Level
Application of an ecosystem health card approach in the Philippines
Ms. Lennie Santos-Borja, Laguna Lake Development Authority
Ms. Santos-Borja provided background on the Laguna de Bay, the largest
lake in the Philippines and the environmental issues of concern that
have led to the interventions currently underway to address the
problems. She gave insights on the key problems associated with
nutrient loading and consequent proliferation of macrophytes and algae
in the lake. She highlighted the efforts made in investments in projects
and strengthening partnerships with stakeholders and local
governments. She noted that the lessons learnt from the development
of the Ecosystem Health Card for Chilika Lake are being translated for application to Laguna
de Bay and that a draft of a ecosystem health score card is now available. While the score
card follows the logic of the Chilika Lake approach, there are differences in the parameters
used; she provided insights of the parameters used in the development of the Laguna de Bay
scorecard, noting that the approach built on existing parameters used and national
thresholds for score assessment. The score card utilizes a visual colour scheme to code the
assessment values. She gave insights on the results of the assessment. The overall water
quality score was rated as ‘C-’ where phosphate loading and chlorophyll-a presence were of
greatest concern. The fisheries indicator performed poorly due to the high occurrence of
invasives within large areas of the lake. The Laguna Lake Development Authority is in
consultation with major private sector enterprises to explore measures to reduce the influx
of phosphates from detergents (in greywater) to the environment. She concluded by
outlining how civil society has been engaged in the process, highlighting the role of students
in making calls to action.
Refer to presentation in Annex 3d.

Assessment and Planning for Nutrient Management at the National
Level
Application of nutrient load modelling and best management practice
scenario evaluation to support improved watershed management
planning - Manila Bay Case Study
Prof. Gil Jacinto, University of the Philippines
Prof. Jacinto advised on why Manila Bay was chosen as a demonstration
area under the GEF-Global Nutrient Cycling Project, based on the
complexity of issues related to nutrient management and loading into
the receiving environment. An important milestone that led to attention
to the issue was a civil case brought against the government line
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agencies by civil society that compelled the relevant authorities to clean up the bay, a
decision that was upheld by the Supreme Court. The court ruling mandated that all line
agencies report on progress on a quarterly basis on the interventions being made, and on
progress achieved in meeting the Supreme Court ruling. He presented the nutrient load
modelling work for the Manila Bay target area under the GEF-GNC Project, noting that much
of the basis for this work was built on a paper by Moree et al, 20133. He highlighted the
main elements and inputs to the model. The model generates nutrient load emission values
that are location-specific. He provided insights on the initial results of modelled loadings
from different source classes. The research team is also looking at scenario analysis to 2050
from a 2010 baseline year for N and P discharges into Manila Bay. Selection of the 2010
base year was based on the fact that this is the most recent data set available from the
National Statistics Office. He stressed that a large part of the challenge is pollution influxes
associated from discharges from the surrounding urban environment that has been rapidly
expanding. He outlined the key emerging recommendations from the work, particularly
focusing on water quality standards and criteria for nutrients, and the removal of
phosphorus in detergents as part of a main strategy to address the overall issues. This may
be considered a “low hanging fruit” given that phosphates can be eliminated from
detergents in the supply chain as they have been done in other parts of the globe.
Moreover, the move can capitalize on the announcement made in January 2014 by Procter
and Gamble, a major supplier of detergents in the Philippines, that it will remove
phosphates in their detergents within two years (http://www.theguardian.com/sustainablebusiness/proctor-gamble-remove-phosphates-laundry-soap).
Refer to presentation in Annex 3e.

Technical and Policy Support Tools for Sustainable Nutrient
Management
Mr. Cy Jones, World Resources Institute
Mr. Jones provided participants with an overview of the various
components of the Nutrient Management Toolbox that was developed
under the GEF-Global Nutrient Cycling Project. The Toolbox is a
compilation of best management field and policy practices that includes
a series of case studies on sustainable nutrient management. The
Toolbox also includes a nutrient calculator designed for scenario
evaluation that allows users to input data on management conditions
and interventions which then allows one to estimate the nitrogen and phosphorus losses to
the receiving environment. He illustrated the content of the Toolbox through screenshots of
various key input and output features. He gave insights on the feedback received to date on
the use of the nutrient calculator feature of the Toolbox from stakeholders, and the
suggestion that consideration be given to facilitating enhanced definition of user inputs to
the calculator; this should be based on specific site conditions that may not be ‘pre3

See paper Exploring global nitrogen and phosphorus flows in urban wastes during the twentieth
century at http://onlinelibrary.wiley.com/doi/10.1002/gbc.20072/full
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programmed’ into the nutrient calculator. In addition, there should also be the capability to
allow for evaluation of multiple BMPs to determine outcomes in terms of nutrient losses,
where currently the calculator only allows for single BMP regimes to be evaluated at a time.
He highlighted the need to continue to receive input from stakeholders as the tool is used in
this testing phase and into the future.
Refer to presentation in Annex 3f.

Question and answer
Q: In view of excess nitrogen and phosphorus exceeding the planetary boundary limits, is
there any policy at the global level to address this issue? Should the GPNM not promote an
international convention to gain global consensus?
R: The new Sustainable Development Goals (SDGs) is an emergent framework that
encapsulates many elements of the nutrient management agenda in an
‘aspirational’ framework. This may be the key pathway for the time being as it is
difficult to come up with a targeted global framework given the very wide variability
in country circumstances across the various productive sectors that have
implications for nutrient management. There are some key SDGs that are of
relevance to nutrient management and countries should be cognizant of the linkages
to these SGDs in defining national pathways to meet these goals. The GPNM can be
a facilitator in this regard.
Q: How does one access the GPNM nutrient management toolbox where there may be
interest in validating the tool?
R: The toolbox is still under active development and has not been launched for
public user access, although the link to the toolbox can be available to interested
persons.

This concluded the morning technical session proceedings.
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Proceedings - Policy Session
The participants were welcomed to the afternoon policy session by the co-chairs, Mr. Vu
Thanh Ca, Director of International Cooperation of the Vietnam Administration of Seas and
Islands and Dr. Christopher Cox, UNEP. Dr. Cox provided a brief overview of the purpose of
the policy session, its objectives and expected outcomes. He noted that the desire was to
get agreements out of this policy session to be included within the overall Congress
proceedings, and as a statement for consideration within the Ministerial session of the
Congress.

The GPNM and its Mandate
Dr. Christopher Cox, United Nations Environment Programme
Dr. Cox gave an overview of the Global Partnership on Nutrient Management, in the context
of the scope of the global issues related to nutrient management and impacts on the marine
environment. He outlined the Global Programme of Action for the Protection of the Marine
Environment from Land-Based Activities (GPA) that is hosted by UNEP, its mandate and its
relationship to the GPNM in its role as host to the Secretariat for the GPNM. He detailed the
key roles of the GPNM and the main areas of strategic focus that constitutes the workplan
for the partnership. There are four main strategic work areas of the GPNM; (i) knowledge
generation, (ii) piloting innovative solutions and best practices, (iii) awareness raising and
(iv) partnership strengthening. He highlighted key achievements of the GPNM and the
contributions of the GEF-funded Global Nutrient Cycling (GEF-GNC) Project. He concluded
by acknowledging some of the key GPNM partners, noting that the partnership is growing
with the expectation for broadened partnerships in the Asia region within the Asia Regional
Platform.
Refer to presentation in Annex 3g.

The next session featured brief contributions from the country delegates specifically invited
to share perspectives on the challenges of nutrient management, the main efforts underway
to implement solutions at both technical (on-ground) and policy levels, and highlight the
priority areas that require attention.
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The Asian Regional Policy Context for Nutrient Management
Country reflections on challenges, achievements and gaps
The Philippines
Dr. Domingo Bravo, Department of Environment and Natural Resources
There is a network of organizations that carries out research with focus
on the local level; however there is a need to mainstream nutrient
management within all levels. There is recognition that various agencies
have different responsibilities and there is need to ensure that there is
effective collaboration. In the Philippines there is a problem with the
expansion of informal settlements along rivers causing problems with
respect to pollution. There needs to be rehabilitation of degraded
coastal areas. The ongoing work in Manila Bay is at a high level of priority to the
government.

China
Dr. Wen Quan, State Oceanic Administration
There is on-going work on development of models and toolboxes to
support decision-making on nutrient management and mitigating
pollution. There are strong monitoring systems in place for coastal
waters. Parts of the country have been experiencing red and green tides
particularly since 2008. It has been 20 years since the government has
introduced a policy to restrict the use of phosphate detergents. There is
need to evaluate the outcomes of such policy measures and back up by
more research which where needed. The county has in place a policy to encourage good
organic production practices and environmentally sound livestock management. There is
also a strict policy on industrial point sources of pollution and there are measures in place to
address pollution of fresh and coastal waters. Atmospheric contributions to pollution stand
at 30%. There is interest in gaining more information and knowledge on best management
practices especially on organic approaches.

Republic of Korea
Dr. Jungho Nam, Korea Maritime Institute
The issue of nutrient management in the Republic of Korea has been
receiving significant attention at the national level since 1995 when a
massive red tide seriously affected the fishing and tourism sectors. This
prompted the government to effect policies for a land-based approach
for pollution control. In 1996 the government instituted a wide-ranging
response creating the Ministry of Ocean and Fisheries with a distinct
pollution control mandate. The government followed up with the
designation of special management area systems for watershed and coastal areas. Carrying
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capacities for each coastal area was defined based on the attributes of the special
management area. Limits/controls on activities have been set based on these carrying
capacities at the watershed level; all entities that may have pollution potential need to
demonstrate how compliance to limits/standards may be met. The country has put in place
a total pollution load management system and is moving to control N and P discharge to the
environment. The government is also strengthening the science-policy integration where it
concerns nutrient management. Community-based councils are the key mechanism through
which science-policy integration systems are being elaborated. It is of interest to note that
based on the implementation of policy and on-ground measures, in some areas the
environment has become oligotrophic and there is now consideration of measures to
achieve the correct balance through the re-introduction of nutrients.

Thailand
Mr. Sakanan Plathong, Prince of Songkla University
Discharge of untreated wastewater is a significant challenge in Thailand
with respect to nutrient loading to the environment. There is generally an
unwillingness to pay for wastewater treatment and pollution mitigation.
There are generally no regulations for smaller properties and investments
to facilitate good practices. There are major issues when it comes to
livestock husbandry and there is limited attention paid to cleaner
production methods. At the national level pig farms and shrimp farms
along with industrial parks are recognized as significant contributors. There have been
recent occurrences of coastal eutrophication at some major touristic areas which is cause for
concern. The government is now giving attention to wastewater management solutions and
there are many proposed interventions. The wastewater management authority has been
newly installed with targets set for wastewater treatment.

Vietnam
Dr. Vu Thanh Ca, Vietnam Administration of Seas and Islands
The situation for Vietnam is similar as that described for Thailand.
Almost all farmers in north of the country practice relatively poor habits
in terms of waste discharge; in the past, wastewater used to be diverted
for agriculture but is now generally discharged into the rivers. Domestic
wastewaters also used to be treated using traditional on-site means, but
now unhindered discharge to waterbodies constitutes a serious pollution
problem. Large rice paddy production systems have heavy reliance on
fertilizers, in some cases without good nutrient conservation measures. In south Vietnam,
the situation is somewhat better from a pollution discharge point of view, given that there
have been efforts to relocate populations away from rivers. There are problems with coastal
eutrophication, notably around Hanoi. In the city of Da Nang there have been
advancements in wastewater treatment, attributable to the investments in tourism and
heavy use of the waters for recreation. There are good laws on the books aimed at pollution
control but implementation is not where it should be. All major facilities must have
wastewater solutions but in many cases these facilities do not function adequately due to
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costs for operation and maintenance; consequently there are illegal discharges. Red tides
occur in some areas; eutrophication has affected corals in some areas where they have
receded. The country is investing in pilot activities on integrated coastal management (ICM)
for implementing improved practices.

Indonesia
Dr. Ario Damar, Bogor Agricultural University
Many areas do not have wastewater treatment and both domestic and
agricultural contributions are significant. There is a challenge with
respect to institutional coordination, both vertical and horizontal.
Vertical coordination is between local to central government while
horizontal challenges are within institutions in local government.
National standards and laws exist, but enforcement is still a challenge. In
general, community awareness is lacking and this is coupled with lack of
adequate infrastructure to address needs. The Ministry of Environment and Forestry (MoEF)
is the main regulator for matters in this area, which includes for nutrient pollution.
However, at the central government level, infrastructure related to waste-nutrient
management is not only handled by MoEF but also by other ministerial agencies, such as the
Public Works Ministry and the Fisheries and Marine Affairs Ministry. The main goal as
articulated within government policy is the improvement of water quality in coastal areas.
Many local governments have been establishing their own standards based on central
government directives. These standards are tailored to be site-specific; of relevance to
location. There are pilot projects underway in various areas with focus on domestic waste
management, with emphasis on work at the community level. The country has good
cooperation with international institution such as with JICA, COBSEA and PEMSEA. The
recent program with PEMSEA is focusing on river pollution and coastal area management in
respect to liquid and solid waste management. The main challenges to be addressed in the
near future include enhancing and strengthening law enforcement, facilitating better
coordination among institutions related to waste management, improving waste
management infrastructure (especially for domestic waste infrastructure) and enhancing
community awareness.
Refer to presentation in Annex 3h.
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Relevant Regional Level Initiatives
Overview of work of regional seas programmes and regional partners
South Asia Co-operative Environment Programme (SACEP)
Dr. Muhammad Khurshid, SACEP Secretariat
Dr. Khurshid provided an overview of the South Asia Co-operative
Environment Programme which is an inter-governmental organization
(regional seas programme), its member countries and governance
structure. He elaborated the key elements of the South Asian Seas
Programme (SASP), the regional setting and issues faced, and the
collaborating partners. He provided an overview of the main programme
activities with focus on the recent study on nutrients that was carried out
in collaboration with the Bay of Bengal Large Marin Ecosystem (BOBLME) Project and UNEPGPA. The study sought to make an inventory of pollutions sources to the marine
environment, estimate the impact of nutrient enrichment, propose activities to reduce
nutrient influx into the environment and develop a regional action plan. This study was
validated at a stakeholders meeting in May 20144, and will be presented to the 6th SACEP
Ministerial meeting to be convened in March 2016. He highlighted the key findings of the
study and presented the way forward which entails policy adoption by the countries and
development of a strategic approach for controlling nutrient loading to the environment.
Within this framework approach, UNEP is requested to assist with the development of
market-based instruments to facilitate engagement of the private sector to support
necessary investments in this area; the shipping industry will need to be a primary target in
this effort. SACEP is also interested in the establishment of a GIS database for the region
that will serve as a repository and information hub for relevant information.
Refer to presentation in Annex 3i.

4

The report Sub-Regional Workshop to Validate the Scoping Study of Nutrient Pollution on the
Coastal and Marine Systems of South Asia is available at
http://www.boblme.org/documentRepository/BOBLME-2014-Ecology-16.pdf
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Coordinating Body on the Seas of East Asia (COBSEA)
Reynaldo F. Molina, COBSEA Secretariat
Mr. Molina gave an overview the Coordinating Body on the Seas of East
Asia, which is a UNEP-administered Regional Seas Programme. COBSEA
has a membership of 9 countries. The significant initiative under the
programme was the UNEP-GEF South China Seas Project that ran
between 2002 and 2008 (see the project website at
http://www.unepscs.org/). The SCS Project led to the development of a
Strategic Action Programme (SAP)5 for the region. UNEP developed a
Project Identification Form (PIF) to access some US$15 million in funding
from the Global Environment Facility (GEF) for the implementation of the SAP across six
countries namely, Cambodia, China, Indonesia, Philippines, Thailand and Vietnam (with an
additional estimated US$56 million in co-financing). Under the SAP Implementation Project,
Component 2 is closely related to nutrient management and an overview was provided.
Overall, the project intends to help countries fulfill their GPA commitments to develop
policies to reduce and control wastewater, marine litter and pollution from fertilizers
through the development and implementation of national goals and plans. The main areas
for collaboration within the GPNM Asia Nutrient Platform that can be linked to the project
includes capacity development, investment in nutrient and pollution modelling tools and
pilot activities in best management practices.
Refer to presentation in Annex 3j.

Partnerships in Environmental Management for the Seas of East Asia
(PEMSEA)
Nancy Bermas-Atrigenio, PEMSEA Resource Facility
Ms. Bermas-Atrigenio outlined the Sustainable Development Strategy for
the Seas of East Asia (SDS-SEA) adopted by 14 countries between 2003
and 2006, which is linked to key relevant frameworks that includes the
Aichi Biodiversity Targets, the Sendai Framework on Disaster Risk
Reduction and the UN Sustainable Development Goals. The SDS-SEA is
comprehensive in its outlook, and is composed of 7 strategies that
address 23 objectives, and to be implemented over some 268 action
programs. She provided an insight on areas of relevance for nutrient
management under the SDS-SEA noting that there are a total of 57 priority sites across
various countries in the region that are being targeted for improved Integrated Coastal
Management (ICM), and implementation of remedial actions. Further details were provided
on the priority sites in seven countries in terms of the proposed investments and indicators,
and avenues for mainstreaming GPA and GPNM objectives into SDS-SEA regional, national
and local plans. This is being supported by policies, state of coast reporting, documentation
5

Available at http://www.unepscs.org/remository/startdown/1965.html
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of best practices, promotion of networking and the convening of an annual country forum to
facilitate reporting on progress within scope of implementation plan. Under the SDS the
intention is to replicate and share best practices and lessons learnt, all of which will be
uploaded to knowledge management (web-based) platforms.
Refer to presentation in Annex 3k.

Questions & comments
Q: In arriving at harmonized implementation across wide areas within-country, how does
one rationalize and design approaches that are relevant across varying socio-political and
economic situations at the local government level?
R: An approach may be illustrated at the national level for the Philippines. In the
case of Manila Bay, a Coastal Strategy has been developed and adopted by
government, private sector, financing institutions and other stakeholder groups in
2001. The Coastal Strategy provides a comprehensive environmental management
framework, targeted outcomes and a series of action programs that requires the
involvement of various agencies and sectors, including the local governments in its
implementation. The Manila Bay Coordinating Office plays an important role in
coordinating, compiling and reporting the progress made in the implementation of
the Coastal Strategy to the Supreme Court. This mechanism allows for coordination
from local government to the level of national government across many stakeholder
bodies, including the private sector. Through the scaling up of ICM across the 4
provinces encompassing Manila Bay, including the National Capital Region, covering
in the process a larger area, harmonization of plans and programs is facilitated.
Q: How might countries become involved in the programmes and work of PEMSEA and
COBSEA?
R: Countries become engaged formally via the intergovernmental mechanisms that
grants membership to the country. The country is then represented through a
designated institutional focal point.
Q: How can the GPNM strengthen its role as a focal point in driving policy in sustainable
nutrient management?
R: The GPNM’s main role is one of advocacy through its network of partners, and at
the global level should have lead visibility for information-sharing and guidance to
countries. The GPNM regional platforms for nutrient management such as the one
for Asia will be important nodes, supported by regional agencies to assist in
knowledge sharing and formulating policy at the national level, to drive change.
The GPNM should also provide a mechanism for validation of the assessments
generated under the GEF-Transboundary Waters Assessment Programme (TWAP)6.
6

Link to the Transboundary Waters Assessment Programme (TWAP) at http://www.geftwap.org/
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The project developed and utilized an indicator-based assessment methodology.
Such an effort for example, can expand the role of the GPNM beyond just being an
information portal.
Q: Implementation of policy and technical measures for controlled nutrient flows have in
some cases resulted in changes in the nutrient balance that may be adverse to downstream
ecosystems such as when conditions shift from eutrophic to oligotrophic. How do we arrive
at a common understanding of what will be the ‘allowable’ nutrient flux and management
conditions to sustain ecosystem needs?
R: This is something that needs to be looked at based on local circumstances. In the
case of Chilika Lake there was a policy driver that specified as a goal to bring back
the ecosystem to an acceptable historical ‘pragmatic’ benchmark.
In general it is difficult to establish absolute rules as each ecosystem is different, as
are the conditions of human pressures and physical conditions. One needs to know
what the ‘natural’ nutrient levels are; there is also need to have time series data to
determine the baseline and nature of the nutrient fluxes before arriving at
conclusions that will drive a decision and management intervention. In short, need
to continue to build the science where required.
Q: Might the focus in nutrient management be more on active conservation of phosphorous
because it is a finite resource compared to nitrogen?
R: Engineering controls are available for conservation/capture of phosphorus; for
example iron can be added in wastewater management systems to precipitate out
the phosphorus. There are wastewater systems in Europe that use such processes.
This is not the case for nitrogen however.

Progress toward an Asia Platform of the GPNM
Plenary discussion
This session solicited reflections from participants on the progress made toward the
operationalization of the GPNM Asia Platform and how efforts may be strengthened.
Participants were asked to reflect on what the platform delivers and how does it, or how it
might meet expectations. The following are the points raised in the plenary discussion.




Asian countries may have diverse development agendas but the priority issues with
respect to nutrient management are quite similar, particularly as concerns landbased activities and influences in the marine environment (the exception is Lao
People’s Democratic Republic which is land-locked, but there are considerations
relating to riverine discharges that will be of concern to downstream environments
in neighboring countries).
The extreme range of diversity between country environments, physiography and
socio-economic circumstances need to be considered in design and harmonizing
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policy approaches; the region includes small island developing states to very large
island states and continental land masses.
The priority issues related to nutrient management varies between countries in the
region. In the case of the Maldives for example, nutrients from wastewater
discharges to the marine environment is more of a priority; in Lao People’s
Democratic Republic the nutrient management issue is more linked to agriculture.
Sri Lanka is one of the countries in the region with the highest N application rates in
agriculture.
A need in moving forward is to prioritize the needs of the countries. The GPNM
through its network could provide the needed information in making such a priority
assessment.
At the country level there are already many relevant initiatives in progress; need to
pull these experiences together in some type of coherent structure so that countries
can better learn from collective experiences and how benefits are being derived.
Relevant agencies of government have a significant role to play in active advocacy
and demonstrating best practice. There has to be engagement of stakeholders at
various levels across different sectors.
It is agreed that governments need to have some type of formal representation on
the GPNM Asia Nutrient Platform. SACEP can use its intergovernmental mechanisms
to support this process through the Governing Council in formalizing national
engagement with the Platform. Further, SACEP can assist the Platform with
resource mobilization, although mindful of challenges of raising resources, and how
to make meaningful impact at the country level given the large scale of the issues
that need to be addressed.
It is recommended that the GPNM Platform should focus on assisting to strengthen
monitoring systems in polluted hotspots. The GPNM Platform and partners need to
be more closely linked with implementation of regional and national projects.
In China there is a national action project to support the more sustainable use of
pesticides and fertilizers by 2020. Guidelines have been released on “zero
increases” on the use of these. This is an example of an intervention that can be
linked to what the GPNM should to showcase and advocate for other countries in
the region.
It is necessary to have regular meetings of the Platform to review accomplishments
across the region and plan for approaches and methods to replicate experiences.

Cooperation Framework for the GPNM Asia Platform
Plenary discussion
This session was aimed at proposing a cooperation framework for the GPNM Asia Platform
that will serve to raise its relevance and prominence in the region and strengthen its
mandate as a recognized partner in supporting countries in the region to improve nutrient
management practice. The session was an open discussion around a draft Discussion Paper
prepared by the GPNM Secretariat (that was circulated to workshop participants in
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advance), contained in Annex 4. Dr. Cox presented the key elements of the draft paper to
gain further suggestions for improvement, and arrive at agreement on recommendations in
the moving the process forward. It was anticipated that the main recommendations from
the discussions will be summarized in a statement that will form part of the overall Congress
proceedings and encapsulated in a statement to be carried to the Ministerial Session on the
final day of the Congress. The following are the main points of discussion and agreements.








Make use of existing regional mechanisms for hosting the Asia Platform. The UNEP
Regional Seas Programmes and other non-UNEP administered programmes such as
SACEP should be considered as primary entry points given that they are intergovernmental mechanisms with formal governmental constituents. The Large
Marine Ecosystem (LME) programmes within the region need to be engaged within
the cooperation framework. It is advised that there is no need to create new
administrative mechanisms for the Platform. It is noted that COBSEA developed a
regional action plan on behalf of the countries for marine litter. A similar process
can be employed for nutrient management. The Northwest Pacific Action Plan
(NOWPAP) currently hosts the regional node for marine litter and will be in a
position to support nutrient management within its portfolio as required. NOWPAP
has already been engaged in relevant work on harmful algal blooms (HABs).
The Regional Seas Programmes may host the Nutrient Platform for their specific
country groupings; meaning in effect, 3 nodes for (1) South Asia, (2) East Asia, and
(3) Northwest Pacific. This is more practical than trying to have a single Platform
node for all the countries across the entire Asia region, as there is no existing
mechanism that has such coverage within which the agenda may be embedded.
The Platform needs to seek out opportunities for joint hosting of special events
where the mandate of the GPNM may be presented, and avenues for cooperation
solicited and strengthened.
The countries, in guiding the work of the Platform, need to agree on the priority
areas (perhaps along thematic lines) of common interest. Emphasis needs to be on
building on existing initiatives, where more support is needed to realize synergistic
impact and cost savings in pooling and harmonizing efforts.

The workshop was brought to a close following these discussions. The session co-chairs
thanked the participants for their inputs into what was considered an informative and
productive workshop. The GPNM Secretariat will consolidate the workshop proceedings for
circulation within the course of December for comment (from participants) and finalization.

************
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Post workshop - Summarized recommendations presented to the
overall Congress proceedings
Refer to Annex 5 for the full summary
Country representation within a GPNM Asia Regional Platform: The GPNM needs to
continue efforts to realize a Regional Platform for Asia that helps countries share lessons
and coordinate efforts in addressing the various aspects of the nutrient challenge. The
Regional Seas Programmes (RSPs), specifically the South Asia Cooperative Environment
Programme (SACEP) , the Coordinating Body on the Seas of East Asia (COBSEA) and the
Action Plan for the Protection, Management and Development of the Marine and
Coastal Environment of the Northwest Pacific Region (NOWPAP) should be entry points
for the GPNM Asia Nutrient Platform. This will facilitate more formal engagement and
commitment by countries within the Asia Platform through the formal governing council
and implementation mechanisms of the regional seas programmes. The Partnerships in
Environmental Management for the Seas of East Asia (PEMSEA) is a key partner to the
GPNM contributing technical and scientific inputs to advance best management
practices. This cooperation should be expanded under the Sustainable Development
Strategy for the Seas of East Asia (SDS-SEA) framework.
Asia Regional Platform within GPNM global advocacy: There should be country
representatives from each of the regional seas regions, namely South Asia, East Asia and
the Northwest Pacific on the GPNM global Steering Committee to enhance global
leadership and advocacy that will reflect the positions of the Asia region. The designates
from each of these sub-regions will provide representation on behalf of their respective
sub-regional country groupings.
Defining the work of the Asia GPNM Platform: The Regional Platform should work closely
with the GPNM and its Secretariat within the UNEP-GPA Coordination Office to develop
a Work Plan based on priority themes, endorsed by the Platform member countries.
This work plan will need to integrate the work on nutrient management across overall
and sectoral developmental plans within relevant national and regional strategy
frameworks.
A summary paragraph was submitted for consideration within the Ministerial session (Annex
6)
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Workshop participants – resource persons and some of the country representatives
L-R: Nguyen Trung Thang (Vietnam), ?? (China), Vu Thanh Ca (Vietnam), Ajit Pattnaik (India), Sakanan Plathong
(Thailand), Mohd Khanif Bin Yusop (Malaysia), Elisa Berdalet (Institut de Ciències del Mar, CSIC, Barcelona),
Isabelle Vanderbeck (UNEP), Lennie Santos-Borja (Philippines), Gil Jacinto (Philippines), Sarath Premalal Nissanka
(Sri Lanka), Cy Jones (World Resources Institute), T.K. Adhya (India), Christopher Cox (UNEP)
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Annex 4

Position paper

Discussion paper
DRAFT FOR DISCUSSION ONLY
Technical and Policy Workshop
on Sustainable Nutrient Management
within the East Asian Seas Congress
Da Nang, Vietnam
November 2015

The Nutrient Challenge
An overview on the drivers for addressing sustainable nutrient
management
The world needs to keep pace with population growth and food production to ensure global
food security for its 7 billion inhabitants. Nitrogen and phosphorus are the key nutrients for
growing crops and the food security of two-thirds of the world’s population depend on the
availability of these nutrients as fertilizers. We produce 120 m tons of reactive nitrogen and
mine 20 m tons of phosphorus every year. Of these, around half of the mined phosphorus
enters the world’s oceans which is eight times the natural rate, while around 20% of
nitrogen is lost through surface run-off and leaching into groundwater. Moreover, nitrogen
fertilizers are also the source of gaseous reactive nitrogen7 emissions. Globally, synthetic
fertilizer and agricultural crops account for 12% of total ammonia emission and FAO
prediction indicates that global nitrous oxide (N2O) emission from fertilizers will increase to
between 35 and 60% by 2030.
The publication “Our Nutrient World: the challenge to produce more food and energy with
less pollution” was produced in 2013 jointly by
the Global Partnership on Nutrient management
(GPNM) and the International Nitrogen Initiative
(INI) through the efforts of a group of 50
scientists from 15 countries. The report clearly
outlined that sustainable nutrient management
constitutes a nexus that unites many global
resource management concerns. The report also
underscored how improved management of
nutrients would simultaneously make quantified
contributions toward meeting existing global
commitments for improving/protecting water,
air, soil, climate and biodiversity resources. At
the same time it would deliver consequent
contributions to food and energy security with
major net social and economic benefits. The
7

Reactive Nitrogen (Nr) refers to all forms of N except for di-nitrogen gas (N2). The Earth’s atmosphere is made up of 78% N2:
this gas is so stable that it is not usable by most organisms, which instead depend on small amounts of Nr entering the
environment (source: Our Nutrient World, 2013).
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report articulated the basis for global actions to improve nutrient use efficiency. It
concluded that a 20% improvement in global nutrient use efficiency by 2020 would allow the
world community to save nearly US$170 billion a year through contributions to improved
human health, climate and biodiversity.
Poor nutrient management and associated challenges are a consequence of how nutrient
inflows from fertilizers and manures are managed by crop and livestock producers, and how
wastewater discharges from domestic, commercial, industrial wastewater generators are
managed. In the context of crop production, in parts of Europe, China and India for
example, the challenge is typically associated with excess fertilizer application to maximize
yields, while in parts of the developing world, notably in parts of Africa, the challenge is
mainly in respect to nutrient mining or depletion. In intensive livestock production there are
issues with excess nutrient loading from direct manure discharges to the environment.
The increased release of nitrogen and phosphorous into the environment can be
contextualized in relation to ‘Planetary Boundaries’, which define safe operating space for
humanity with respect to the Earth system which are associated with the planet's
biophysical subsystems or processes (Johan Rockström et al., 2009). It is concluded that
reactive nitrogen releases have now greatly exceeded the accepted planetary boundary.
Poor nutrient is manifested in five key threats in terms of (1) Water quality, (2) Air quality,
(3) Greenhouse balance, (4) Ecosystems and (5) Soil quality, in short WAGES. It should be
noted that air and greenhouse balance are inter-connected and that the ecosystems
dimension is cross-cutting over all these threats.
Water quality: The Global Programme of
Action for the Protection of the Marine
Environment from Land-based Activities
(GPA)
through
the
Washington
Declaration of 1995 and the Manila
Declaration of 2012 is mandated to
address excessive nutrient loading into
fresh and marine waters from the local
level, up to the regional trans-boundary,
and global levels. Nutrient loads lead to
eutrophication in fresh and coastal
receiving waters, and under extreme
conditions, lead to the onset of hypoxic
conditions and impairment of aquatic
ecosystem health that alters biodiversity
status. This either creates conditions
where sensitive species are negatively impacted and become threatened, or opportunistic
species capable of surviving in such conditions displace the original species, transforming the
ecosystem. This invariably leads to altered and in many cases reduced marine resource
productivity in terms of commercial and artisanally exploited resources, in turn impacting
livelihoods at both the local community and national levels. It has been estimated that
about 80% of large marine ecosystems are subject to significant eutrophication in coastal
waters (Selman et al., 2008; Diaz et al., 2010). The full damage cost has not yet been
assessed, but annual global loss of ecosystem services including damage to fisheries from
coastal nitrogen and phosphorous pollution-related hypoxia alone costs an estimated
US$170 billion (Our Nutrient World, 2013).
A related problem associated with
eutrophication and degraded quality of recreational fresh (rivers and lakes) and coastal
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waters is diminished aesthetic and recreational use value, which has serious socio-economic
implications on local and national economies that are heavily dependent on tourism.
Secondary problems but no less important, are associated with contamination of drinking
water resources at the local scale where nutrient-laden runoff from crop and livestock
operation and wastewater disposals may permeate aquifers, rivers and lakes that are used
for sourcing potable water. This contamination risk invariably leads to adverse health
impacts at the local level particularly with respect to nitrates and nitrites in drinking water
(WHO, 2011) translating to rising economic costs for treating illness with increased burden
on the health care sector.
Air quality and Greenhouse gas balance: Another problem is that of air quality, through the
volatilization of forms of reactive nitrogen from fertilizer application as well as contributions
from industrial and combustion processes that generate air pollutants such as nitrogen
oxides (NOx) and ammonia (NH3) which in turn contributes to increased human morbidity
and mortality. These same processes have implications for greenhouse gas balances in
terms of interactions with tropospheric ozone (O3) and methane (CH4), particulate matter,
and alteration of carbon dioxide (CO2) exchange due to atmospheric reactive nitrogen
deposition. Nitrous oxide (N2O) is now also the main cause of stratospheric ozone depletion,
increasing the risk of skin cancer from UV-B radiation (GPNM 2013). The net effects are
manifested on wide spatial scales of trans-boundary and global dimensions that have
implications for changing climate and potential for increasing economic losses and adverse
social impacts.
Ecosystems and biodiversity impacts are considered as cross-cutting given the interaction
with water, atmospheric and soil nutrient cycling, where too much reactive nitrogen and
phosphorous within the system can lead to the loss of species of high conservation value
which are adapted to a specific natural nutrient balance. Further, too little nutrients in
productive landscapes increases the risk of land-use change associated with agricultural
incursions into virgin ecosystems.
Soil quality: In terms of impacts to soils, too much atmospheric reactive nitrogen deposition
acidifies natural and agricultural soils altering productive capacity. On the other hand, an
inability to match crop harvests with sufficient nutrient return to the soil leads to nutrient
and organic matter depletion, leading to land degradation and increasing the risk of erosion.
The net effect is reduced crop productivity and yield output, with consequent livelihood
impacts from local community to the national level.
The culmination of the ‘WAGES’ of poor nutrient management is worsening socio-economic
conditions particularly in parts of the globe where countries are resource-constrained to
address the nutrient challenge.

The Global Partnership on Nutrient Management
(GPNM)
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A coordinated global multi-stakeholder approach to addressing the
nutrient challenge within the framework of the Global Programme of
Action for the Protection of the Marine Environment from Land-based
Activities (GPA)
Formation and GPNM Mandate: During the 17th session of the United Nations Commission
on Sustainable Development in May 2009, the Global Partnership on Nutrient Management
(GPNM) was launched as a global mechanism to bring together and harmonize what was
perceived to be fragmented efforts to address the nutrient challenge amongst a great many
number of stakeholders. These included government, research and academia, agricultural
and fertilizer producer organizations in the private sector, regional and international
intergovernmental organizations and non-governmental organizations.
The GPNM responds to the ‘nutrient challenge’ – how to reduce the amount of excess
nutrients in the global environment consistent with global development. The GPNM
provides a platform for governments, UN agencies, scientists and the private sector to forge
a common agenda, mainstreaming best practices and integrated assessments, so that policy
and investment options are effectively ‘nutrient proofed’. The GPNM also provides a space
where countries and other stakeholders can forge more co-operative work across the variety
of international and regional fora and agencies dealing with nutrients, including the
importance of impact assessment work.
The work of the GPNM is advanced by a Steering Committee, a sub-set of the Partnership
members. The GPA Coordination Office within the United Nations Environment Programme
(Division of Environmental Policy Implementation) serves as the Secretariat of the GPNM.
The Global Programme of Action for the Protection of the Marine Environment from Landbased Activities (GPA) and relationship to the GPNM: In 1995 the Washington Declaration
established the Global Programme of Action for the Protection of the Marine Environment
from Land-Based Activities (GPA). The GPA provides a comprehensive, yet flexible
framework for guiding a country’s response to major pollution problems and facilitating
implementation action. A key component of the GPA framework is the development and
implementation of National Programmes of Action (NPAs) for mainstreaming strategies for
control of land-based sources (LBS) of pollution into national policies, and assist
governments, industry, agriculture, other relevant sectors and local communities to
prioritize their marine/coastal protection and development goals. One of the key focus
thematic areas of the GPA is that of nutrient management in the context of minimizing the
pollution of the marine environment from excess nutrient loading.
The GPNM and the Manila Declaration on Furthering the Implementation of the GPA:
During the Third Inter-Governmental Review (IGR-3) meeting of the GPA held in January
2012 in Manila, the Philippines, UNEP reported on the GPNM and requested governments to
endorse this partnership and provide guidance on programmatic implementation. Within
the scope of the Manila Declaration that resulted from the IRG-3, the sixty-four attending
governments and the European Union committed:
 to step up efforts to develop guidance, strategies or policies on the sustainable use of
nutrients so as to improve nutrient use efficiency with attendant economic benefits
for all stakeholders, including farmers, and to mitigate negative environmental
impacts through the development and implementation of national goals and plans;
 to support the further development of the Global Partnership on Nutrient
Management (GPNM) and associated regional and national stakeholder
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partnerships, as well as their activities, including assessments as agreed by the
partnership, and sharing of best practices.
In effect, the Manila Declaration gave a clear mandate to GPNM, and also outlined the key
areas of focus.
Read more on the Manila Declaration at:
http://unep.org/gpa/documents/meetings/IGRIII/IGRIIIDraftManilaDeclaration.pdf; the proceedings of the IGR3
and other support documents at: http://unep.org/gpa/resources/IGR3.asp

Nutrient management and global frameworks
How does nutrient management fit in wider global commitments
There are many regional and international cooperative frameworks, which call for
sustainable nutrient management – the core mandate of the GPNM. Those of key
significance and relevance are discussed below.
Nutrients management in the Rio+20 Outcome Document: The Future We Want: The
Heads of State and Government and high-level representatives, attending the June 2012 UN
Conference on Sustainable Development in Rio de Janeiro, Brazil, noted “with concern that
the health of oceans and marine biodiversity are negatively affected by marine pollution,
including marine debris, especially plastic, persistent organic pollutants, heavy metals and
nitrogen-based compounds, from a number of marine and land-based sources, including
shipping and land run-off. We commit to take action to reduce the incidence and impacts of
such pollution on marine ecosystems, including through the effective implementation of
relevant conventions adopted in the framework of the International Maritime Organization
(IMO), and the follow-up of the relevant initiatives such as the Global Programme of Action
for the Protection of the Marine Environment from Land-based Activities, as well as the
adoption of coordinated strategies to this end” (Para 163, emphasis added). The global
leaders reiterated their commitment to promote, enhance and support more sustainable
agriculture, that improves food security, eradicates hunger and is economically viable, while
conserving land, water, plant and animal genetic resources, biodiversity and ecosystems and
recognized “the need to maintain natural ecological processes that support food production
systems” (Para 111).
Read more at:
http://www.uncsd2012.org/content/documents/727The%20Future%20We%20Want%2019%20June%201230pm
.pdf

The Oceans Compact: The Oceans Compact is an initiative of the United Nations SecretaryGeneral. In the Oceans Compact, the Secretary General articulated his vision and set one
goal “Healthy Oceans for Prosperity”. In this document the Secretary General called for
"reducing pollutants from sea and land-based activities, including gas and oil extraction,
marine debris, harmful substances and nutrients from wastewater, industrial and
agricultural runoff entering the world’s oceans" The Secretary General further urged that “by
2025, based on collected scientific data, all countries set relevant national targets for
nutrients, marine debris and wastewater”.
Read more at http://www.un.org/depts/los/ocean_compact/SGs%20OCEAN%20COMPACT%202012-ENlow%20res.pdf.
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SIDS Accelerated Modalities of Action [S.A.M.O.A.] Pathway: The outcome of the Third
International Conference on Small Island Developing States (SIDS Conference) which took
place in September 2014 in Samoa, saw the endorsement by the Heads of States and
Government of several key areas for priority action. Of direct relevance to the issue of
nutrient management was within the ‘Oceans and seas’ priority area where governments
agreed “To address marine pollution by developing effective partnerships, including through
the development and implementation of relevant arrangements, such as the United Nations
Environment Programme Global Programme of Action for the Protection of the Marine
Environment from Land-based Activities, and, as appropriate, instruments on marine debris
and on nutrient, wastewater and other marine pollution, and through the sharing and
implementation of best practices.”
Read more at: http://www.sids2014.org/index.php?menu=1537

UN Convention on the Protection of Biological Diversity: The Aichi Target 8 states “By
2020, pollution, including from excess nutrients, has been brought to levels that are not
detrimental to ecosystem function and biodiversity.” This is highly relevant to the work of
the GPNM and linkages to controlling excessive loading into fresh and coastal waterbodies
that lead to ecosystem impairment.
Sustainable Development Goals (SDGs): Given the fact that nutrient management is
integrally linked with food security and environmental sustainability, management of
nutrients must be considered by countries while formulating plans to achieve the
Sustainable Development Goals by 2030 countries have committed to. The following are the
key goals and most relevant targets to nutrient management, however, recognizing the
interlinkages between other goals and targets.
Goal 2: End hunger, achieve food security and improved nutrition and promote sustainable
agriculture
Target 2.4: By 2030, ensure sustainable food production systems and implement
resilient agricultural practices that increase productivity and production, that help
maintain ecosystems, that strengthen capacity for adaptation to climate change,
extreme weather, drought, flooding and other disasters and that progressively improve
land and soil quality. Achieving this target will need to incorporate the concept of
nutrient use efficiency (NUE) where application of nitrogen and phosphorous fertilizers
are based on plant requirements, and that there is adequate nutrient replenishment to
mitigate soil degradation.
Goal 6: Ensure availability and sustainable management of water and sanitation for all
Target 6.3: By 2030, improve water quality by reducing pollution, eliminating dumping
and minimizing release of hazardous chemicals and materials, halving the proportion of
untreated wastewater and substantially increasing recycling and safe reuse globally.
This target is linked to minimizing excessive nutrient (reactive nitrogen and
phosphorous) leakage to the environment that can result in adverse environmental
conditions and pollution.
Target 6.a: By 2030, expand international cooperation and capacity-building support to
developing countries in water- and sanitation-related activities and programmes,
including water harvesting, desalination, water efficiency, wastewater treatment,
recycling and reuse technologies. Nutrient recycling will feature prominently particularly
in the area of wastewater reuse and capture of nutrients for recycling into agricultural
production in particular. This is closely linked to building circular economies and
enhancing cleaner production efforts.
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Goal 12: Ensure sustainable consumption and production patterns
Target 12.2: By 2030, achieve the sustainable management and efficient use of natural
resources. Achieving this target will include the aspect of nutrient management
particularly related to use efficiency. Management of phosphorous reserves and micronutrients is of particular interest.
Target 12.4: By 2020, achieve the environmentally sound management of chemicals and
all wastes throughout their life cycle, in accordance with agreed international
frameworks, and significantly reduce their release to air, water and soil in order to
minimize their adverse impacts on human health and the environment. Achieving this
target is related to abatement of excess nutrient leakage to the environment and
pollution of fresh and coastal waters, and the atmosphere, particularly in the form of
volatilized nitrogen compounds.
Target 12.5: By 2030, substantially reduce waste generation through prevention,
reduction, recycling and reuse. Improved nutrient use efficiency and recycling of waste
streams, particularly wastewater to harvest nutrients for re-use will be relevant in
achieving this target.
Goal 13: Take urgent action to combat climate change and its impacts
Target 13.2: Integrate climate change measures into national policies, strategies and
planning. Nutrient management has direct relevance to this target particularly in the
context of airborne emissions from volatilized nitrogen compounds (with greenhouse
gas potential) released from agricultural cropping and livestock production systems in
particular. An emerging issue is the potential increasing persistence and occurrence of
prolific harmful algal blooms, caused by altered ocean and surface water body dynamics
(temperature, chemistry and circulation) driven by climate change influences.
Goal 14: Conserve and sustainably use the oceans, seas and marine resources for
sustainable development
Target 14.1 By 2025, prevent and significantly reduce marine pollution of all kinds, in
particular from land-based activities, including marine debris and nutrient pollution. This
target is directly related to addressing nutrient loading into the marine environment
from land-based sources that include agricultural runoff (crop and livestock production),
discharge of untreated domestic and industrial wastewater.
Goal 15: Protect, restore and promote sustainable use of terrestrial ecosystems,
sustainably manage forests, combat desertification, and halt and reverse land degradation
and halt biodiversity loss
Target 15.3 By 2030, combat desertification, restore degraded land and soil, including
land affected by desertification, drought and floods, and strive to achieve a land
degradation-neutral world. Addressing nutrient use efficiency will contribute to
reducing land degradation particularly in circumstances where nutrient removal through
crop/biomass harvest exceeds replenishment. Under these conditions the soils become
fatigued and less productive, eventually leading to erosion as the capacity to sustain
vegetative cover is diminished.

Supportive regional action frameworks to the GPNM
Nutrient management within regional seas programmes in the Asian
region
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There are inter-governmental frameworks that seek to conserve the marine environment in
the Asia region within which sustainable nutrient management is embedded. The Regional
Seas Programmes best encapsulate strategic management objectives for protection of the
marine environment, of which nutrient management is a key aspect. The relevant
conventions associated with the establishment of the Regional Seas governance mechanisms
take cognizance of the wider developmental priorities particularly related to utilization of
shared marine resources. These priorities are elaborated further in global instruments such
as the United Nations Convention on the Law of the Sea, the United Nations Convention on
Biological Diversity and the Ramsar Convention which at national level, are implemented
through respective development strategies and plans.
There are some key over-arching regional governance frameworks in the Asia region of
relevance nutrients management. A brief overview of these is provided below.
The South Asia Cooperative Environment Programme (SACEP) is an inter-governmental
organization, established in 1982 by the governments of South Asia to promote and support
protection, management and enhancement of the environment in the region. SACEP also
serves as the secretariat of South Asian Seas Programme (SASP). SACEP is mandated to
promote cooperative activities for the management and conservation of the environment in
countries bordering the northern Indian Ocean, Bay of Bengal and the Arabian Sea. SACEP
member states are Afghanistan, Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan and Sri
Lanka.
The Coordinating Body on the Seas of East Asia (COBSEA) is a UNEP-administered Regional
Seas Programme with responsibility for implementation of the East Asian Seas Action Plan
as mandated by its member states namely; Cambodia, China, Indonesia, Malaysia,
Philippines, Republic of Korea, Singapore, Thailand and the Republic of Vietnam. The Action
Plan for the Protection and Development of the Marine Environment and Coastal Areas of
the East Asian Seas Region (the East Asian Seas Action Plan) was approved in 1981 and
includes assessment of the effects of human activities on the marine environment, control
of coastal pollution, protection of mangroves, seagrasses and coral reefs, and waste
management. There is no regional convention; instead the programme promotes
compliance with existing environmental treaties and is based on member country goodwill.
The Partnerships in Environmental Management for the Seas of East Asia (PEMSEA) is a
partnership arrangement involving various stakeholders of the Seas of East Asia, including
national and local governments, civil society, the private sector, research and education
institutions, communities, international agencies, regional programmes, financial institutions
and donors. It is also the regional coordinating mechanism for the implementation of the
Sustainable Development Strategy for the Seas of East Asia (SDS-SEA). The partnership
covers six large marine ecosystems namely, the East China Sea, the Yellow Sea, the South
China Sea, the Sulu-Celebes Sea, the Gulf of Thailand and the Indonesian Seas, and includes
the countries of Cambodia, China, Indonesia, Japan, the Democratic People's Republic of
Korea, the Republic of Korea, Lao PDR, the Philippines, Singapore, Thailand, Timor Leste and
Vietnam.
The Action Plan for the Protection, Management and Development of the Marine and
Coastal Environment of the Northwest Pacific Region (NOWPAP) was adopted in
September 1994 as a part of the Regional Seas Programme of the United Nations
Environment Programme (UNEP). Implementation of NOWPAP contributes to the Global
Programme of Action for the Protection of the Marine Environment from Land-based
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Activities (GPA) in the Northwest Pacific region. This regional sea includes the countries of
China, Japan, Republic of Korea and Russia.
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Towards a GPNM agenda for action; where are we?
Sustainable nutrient management in the Asia region
The GPNM has been active in the Asia region, having launched the GPNM Asia Nutrient
Platform in 2010, facilitated subsequent meetings of the Platform and its stakeholders and
contributed to foundational research and capacity building for improved policy and best
field management practices. The following is a summary of the key achievements of the
GPNM in the region.
The GPNM Asia Platform: The GPNM Secretariat facilitated the launch of the Platform in a
meeting in June 2010 in Delhi, India followed by another in November 2011 in Beijing, China.
The Delhi meeting was co-hosted by the International Nitrogen Initiative (INI) South Asia
chapter and attended by country representatives from Bangladesh, China, India, Indonesia,
Japan, Malaysia, Sri Lanka and Vietnam, along with academia and the science community
and the private sector. The Beijing meeting was hosted by the China Agricultural University
Beijing and was attended by representatives from governments, industry and the science
community from Bangladesh, China, India, Indonesia, Malaysia, Sri Lanka, Thailand and
Vietnam, including representatives from the international research community and the
fertilizer industry.
Both meetings considered concerns about use and abuse of nitrogen and phosphorus in the
form of fertilizer, more efficient utilization of nutrients, potential for recycling organic
residues, use of commercial organic fertilizers and plugging leakage of excess nutrients
emanating from anthropogenic usage including agriculture. Coastal deposition of nutrients
was recognized as leading to hypoxic and anaerobic hot-spots affecting valuable ecosystem
services. The meeting agreed that more work needs to be done to determine climatic
influences on nutrient fluxes into the environment.
Key areas for action for the Platform (clustered by theme) that emerged from the two
meetings to be implemented both at the national and regional levels included:
Development of knowledge (policy & technical) products
 Compile baseline data for each country on the status of nutrient management;
 Inventory best management practices being implemented; compare application of
nutrient efficiency management technologies among countries;
 Enhance knowledge exchange on the transport and fate of nutrients in the
environment;
 Delineate and identify nitrogen and phosphorus sources: agriculture and
aquaculture, land erosion, atmospheric deposition, domestic and industrial wastes,
forests;
 Facilitate nutrient management data sharing;
 Develop common/standardized methodologies for data collection;
 Develop common criteria and identify hotspots for further investigation (inclusive of
criteria that enable identification of pathways that contribute most (or least) to N
loss);
 Formulate policy measures to encourage balanced fertilization and integrated
nutrient management to ensure higher nutrient use efficiency, greater soil health,
crop yields and profitability with minimum environmental footprint;
 Facilitate the interlinking of “on-line fertilizer management recommendations” to
field practice based on soil tests and support from tools such as GIS and GPS-based
soil maps;
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Prepare GIS and GPS-based soil fertility maps.

Demonstration and innovation
 Promote use of nanotechnology and newer forms of fertilizers for greater nutrient
uptake and utilization;
 Advocate for investment in organic manures and utilization of bio-fertilizers;
 Develop and promote non fossil-fuel based technologies for nutrient supply;
 Develop national action plans with associated policy support for site-specific
nutrient management (SSNM);
 Improve/upgrade soil test laboratories for soil, plant, water and manure analysis;
 Fine-tune urea briquette application technologies;
 Promote investment in science-based customized fertilizer solutions and enhance
relevant policy support from government to industry;
 Compare application of nutrient efficiency management and technology among
countries/research institutions (universities).
Advocacy and awareness-raising
 Strengthen capacity in all areas of sustainable nutrient management building and
build Communities of Practice;
 Advocate for governments and industry to promote best fertilizer management
practices (focus on the 4Rs; right quality, right quantity, right time and right place);
 Develop effective outreach and dissemination methods with articulation of key
messages to global, regional (Asia platform) and national level stakeholders.
Partnership strengthening
 Facilitate effective collaboration between participating countries and sister
institutions for detailed analysis of the impact of agriculture and land-use change
and other enterprises on nutrient flow to the oceans;
 Identify critical stakeholders with emphasis on bringing industry and governments
on board, including transparent and participatory approaches to identify partners
(especially researchers);
 Create regional soil testing laboratories for quality assessment;
 Develop a regional network for an integrated coastal monitoring and prediction
system for nutrient loading to the oceans;
 Form consortia of stakeholders within country and within the region.
Additional significant GPNM-supported activities in the region:
(a) GEF-funded Global Nutrient Cycling Project: The project supported convening of
Asia Platform meetings and engagement of stakeholders in various international
fora, and has contributed to development of a coastal ecosystems health monitoring
protocol in the form of an “Ecosystem Health Report Card” and demonstration of
best practices at Chilika Lake in Odisha State in India and within the Manila Bay (and
Laugua de Bay) watershed in the Philippines. The project has also contributed to
the development of a dedicated web portal of the GPNM
(www.Nutrientchallenge.org).
A significant body of knowledge related to
quantitative modelling approaches on coastal nutrient enrichment has now been
generated with several published scientific journal articles available.
A
comprehensive suite of best field and policy management practices has now been
integrated within a Nutrient Management Toolbox, also developed under the
project and accessible through the Nutrientchallenge.org website. Validation of the
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toolbox functionality with stakeholders was undertaken in a July 2015 training
activity with agricultural advisory professionals and farmers at the Chilika Lake
demonstration site. Watershed-based nutrient flux modelling has been on-going
for the Manila Bay watershed to support the design of watershed BMPs and
strategies for addressing nutrient loading into the receiving environment. Work on
the various products such as the Environmental Atlas of Manila Bay and the Laguna
de Bay Health Report Card and the Management plan is on-going.
(b) Assessment on nutrient loading and eutrophication: The GPNM in cooperation
with the Bay of Bengal Large Marine Ecosystem (BOBLME) Project and the South
Asia Cooperative Environment Programme (SACEP) completed a review study on
Controlling Nutrient Loading and Eutrophication of Coastal Waters of the South
Asian Seas. The paper was presented at a sub-regional validation workshop in May
2014 in Colombo, Sri Lanka. The paper identified major gaps in data availability
needed for assessment work such as production and use of fertilizers, estimates of
detergent phosphate uses and quantities and sewage reaching the coast. The study
concluded that South Asian estuaries appear to be largely heterotrophic and
denitrifying systems and hence may be influenced by nitrogen pollution. Sewage
treatment before discharge to receiving waters is limited and hence an important
source of nutrient pollution. Additionally, the large livestock population in the South
Asian countries is a major contributing factor. Inorganic fertilizer usage has been
steadily increasing in India and Pakistan though it is coming down marginally in the
other countries in the region, but studies to estimate the impacts in receiving waters
are scarce. Participants at the workshop proposed a set of goals to realize “South
Asian Seas free of nutrient pollution by 2020” as follows:
a. Establish use-dependent ambient marine water quality standards for the SA
seas and implementation of such regulations with greater transparency
between countries;
b. Enhance the nutrient efficiency and recovery in the agriculture, livestock,
poultry and aquaculture sectors;
c. Improve the management of nutrient recovery in sewage;
d. Improve waste disposal mechanisms in major and minor harbors and fish
landing sites;
e. Efficient solid waste management through enhanced awareness and
opportunities.
(c) Major conference on nutrients management: In June 2013 the GPNM in
partnership with the International Fertilizer Development Center (IFDC) organized a
joint conference on sustainable nutrient management in Beijing. The conference,
also held in conjunction with the first International Conference on the Global
Transdisciplinary Processes for Sustainable Phosphorous Management (Global
TraPs), and was hosted by the China Agricultural University with support from the
Ministry of Agriculture and the Ministry of Education. The conference, attended by
some 150 participants discussed challenges and showcased case studies aimed at
addressing the challenges.

Towards an institutional mechanism for the GPNM Asia
Platform
Principal mandate and operating modalities
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The following is for consideration by the delegates attending the Nutrients Management
Workshop hosted by the GPNM within the 2015 East Asia Seas Congress, as well as for
consideration by other collaborators from the region engaged in prior platform advisory
activities. It summarizes the mandate of the GPNM Asia Platform, the relationship of the
work of the Platform within the scope of the GPNM at the global level, and a proposal for
country hosting/chairing of the Platform within the context of wider relevant regional
governance frameworks. It is anticipated that the outcomes of deliberations from the
workshop will contribute to the positions advanced in this paper, and be fed into the EAS
Congress 2015 Ministerial Forum with key recommendations for action by the Platform.
Core mandate of the Regional Platform: Stakeholders in the region (based on discussions in
the Delhi and Beijing meetings) recommended the establishment of a Secretariat for the Asia
platform with active support from the GPNM global Secretariat. The regional platform
would principally be engaged in (a) analysis and synthesis of knowledge, (b) dissemination of
knowledge through on-line information sharing, (c) fostering of collaborative activity
amongst stakeholders, (d) facilitating forecasting through modeling applications, (e) piloting
demonstration of specific knowledge and technological interventions in soil conservation,
agriculture, aquaculture and animal husbandry, and (f) producing policy briefs. Importantly,
the Platform will need to facilitate actions in light of outcomes of prior meetings, taking into
account conclusions of various studies and projects that are of relevance to the region
within the scope of work of the GPNM.
Alignment of the work of the Regional Platform to the global GPNM partnership: The work
of the regional platform should be aligned to the workplan of the GPNM at the global level
which is clustered into four (4) key areas;
(1) Contribution to development of knowledge (policy & technical) products to inform
decision making amongst policy makers, professionals, farmers, private sector;
(2) Provision of support for piloting and replication of appropriate pilot solutions and
BMPs for sustainable nutrient management and pollution reduction with focus on
developing countries, sharing lessons from developed countries;
(3) Generation of awareness resources and social marketing tools and facilitating easy
dissemination (via the GPNM platform and other ICT tools) to influence farmers,
extensionists, policy makers and other stakeholders to drive change in behaviors and
practice; and
(4) Contribution to continued strengthening of the GPNM to facilitate expanded global
and regional partnerships, particularly through Regional-level Nutrient Management
Platforms.
It is recommended that the work of the Regional Platform be planned and implemented
over a five-year horizon.
Country support for the Secretariat: The Beijing meeting recommended that (perhaps
initially) the Asia Platform Secretariat be hosted jointly between China and India, on a
rotational basis between the two countries. The country(ies) will have lead responsibility to
drive a programme of work for the platform, consistent with the work programme of the
global GPNM. A recommendation was made to assign Thailand to lead the programme on
capacity building and Indonesia to lead assessment and monitoring of coastal/marine
nutrient pollution.
Inter-relationships between GPNM global and the Regional Platform: The Regional
Platform will fall under the global GPNM, supported by the GPNM Secretariat within the
UNEP’s GPA Coordination Office. The regional platform should be led by a country-chair that
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will provide overall leadership in both technical and policy arenas. The Platform itself should
be constituted by national governmental representatives, ideally from ministerial portfolios
that are of closest relevance to nutrients management, and other stakeholders such as
industry, the science community and civil society organisations. It is recognized that
ministerial portfolios may either encompass all or part of the nutrient management
spectrum (agriculture, wastewater management, coastal zone /marine resource
management, water resources management) in any given country, hence it will be left to
countries to determine institutional representation on the Platform. It should be noted
however that given the orientation of the GPA and the wider governing framework within
the Manila Declaration, and the close nexus to the Regional Seas Programmes, countries are
strongly urged to maintain close alliances to the Regional Seas focal point agencies in cases
where the Platform focal point agency may be different. The graphic below illustrates the
structural relationship between the Platform, regional and global entities.
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Annex 5

Summary statement for the congress proceedings

Special Event: Workshop Technical and Policy Workshop on Sustainable Nutrient Management
in support of the Asian Platform of Global Partnership on Nutrient Management (GPNM)
Issues:
 Nutrient loading from agricultural runoff and untreated wastewater: Countries attending the
workshop, namely Cambodia, China, Indonesia, Korea, the Philippines, Thailand and Vietnam
noted that crop and livestock production are significant non-point and point-source contributors of
nutrient loads to fresh and coastal waters. Untreated and inadequately treated domestic
wastewater discharges from coastal cities and communities are also significant nutrient
contributors, with noted concern over the rapid rate of expansion of urban footprints and impacts
to the marine environment in the region.
 Eutrophication and harmful algal blooms (HABs): Algal blooms are natural ecosystem
processes but their frequency of occurrence and extent is increasingly exacerbated by landbased contributions of nutrients and climate change drivers in the context of changing ocean
dynamics. Shoreline physical development is known to create conditions that may be more
conducive to HABs within inshore areas due to current circulation modification. HABs negatively
affect fisheries resources through degraded ecosystems and can impact human health through
seafood poisoning from toxins released by algae. The proliferation of eutrophic and dead-zones
worldwide is estimated to result in annual economic losses of approximately 200 billion/year.
 Fragmented response across countries: There is need for sharing of common approaches
between countries in the Asia region in addressing nutrient management both from the standpoint
of efficient use of nutrients at points of application within production systems, and designing and
implementing solutions to mitigate nutrient excess and leakage to the environment. There is
need to strengthen the profile and reach of the Global Partnership on Nutrient Management
(GPNM) within the Asia region to assist countries in this regard.
Conclusions:
 National responses to address nutrient management: The nutrient challenge is a multilayered complex issue that needs to be addressed in an integrated manner across many sectors,
recognizing the agricultural and wastewater management sectors as key areas for intervention.
Countries need to continue efforts in addressing the nutrient challenge and support governance
mechanisms at the national level; this includes implementation of appropriate incentive
frameworks and regulatory tools directed at nutrient use and discharge controls to facilitate
adoption of best practice.
 Recognition of work in progress: There is much work already in progress in many countries in
the region but can they can benefit further from shared experiences and lessons learnt. The
GEF-funded Global Nutrient Cycling Project has contributed to best practices in sustainable
nutrient management through expansion of the foundational knowledge base through
demonstration in Chilika Lake, Odisha State in India, and in the Manila Bay watershed and
Laguna de Bay in the Philippines.
 Coordinated global approach to nutrient management: The Global Programme of Action for
the Protection of the Marine Environment from Land-based Activities (GPA), established in 1995
is the only global inter-governmental mechanism explicitly addressing the linkages between
freshwater, coastal and marine environments. Its mandate, which was strengthened at GPA’s
third Inter-Governmental Review (IGR-3) in 2012 through the adoption of the Manila Declaration,
directed focused attention to the issue of nutrient pollution through a Global Partnership on
Nutrient Management (GPNM).
Recommendations:
 Country representation within a GPNM Asia Regional Platform: The GPNM needs to
continue efforts to realize a Regional Platform for Asia that helps countries share lessons and
coordinate efforts in addressing the various aspects of the nutrient challenge. The Regional Seas
Programmes (RSPs), specifically the South Asia Cooperative Environment Programme
8
9
(SACEP) , the Coordinating Body on the Seas of East Asia (COBSEA) and the Action Plan for
the Protection, Management and Development of the Marine and Coastal Environment of the
10
Northwest Pacific Region (NOWPAP) should be entry points for the GPNM Asia Nutrient
Platform. This will facilitate more formal engagement and commitment by countries within the
Asia Platform through the formal governing council and implementation mechanisms of the
regional seas programmes. The Partnerships in Environmental Management for the Seas of
East Asia (PEMSEA) is a key partner to the GPNM contributing technical and scientific inputs to
8

SACEP members: Afghanistan, Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan, Sri Lanka
COBSEA members: Cambodia, China, Indonesia, Malaysia, Philippines, Republic of Korea, Singapore,
Thailand, Republic of Vietnam
10
NOWPAP members: China, Japan, Republic of Korea, Russia
9
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advance best management practices. This cooperation should be expanded under the
Sustainable Development Strategy for the Seas of East Asia (SDS-SEA) framework.
Asia Regional Platform within GPNM global advocacy: There should be country
representatives from each of the regional seas regions, namely South Asia, East Asia and the
Northwest Pacific on the GPNM global Steering Committee to enhance global leadership and
advocacy that will reflect the positions of the Asia region. The designates from each of these
sub-regions will provide representation on behalf of their respective sub-regional country
groupings.
Defining the work of the Asia GPNM Platform: The Regional Platform should work closely
with the GPNM and its Secretariat within the UNEP-GPA Coordination Office to develop a Work
Plan based on priority themes, endorsed by the Platform member countries. This work plan will
need to integrate the work on nutrient management across overall and sectoral developmental
plans within relevant national and regional strategy frameworks.
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Annex 6

Statement contributed to the Ministerial forum

Countries recognized the value of the support provided by UNEP’s Global Programme of
Action for the Protection of the Marine Environment from Land-based Activities (GPA) in
addressing the global issue of nutrient pollution into the ocean environment, through the
support of the Global Partnership on Nutrient Management (GPNM). Countries supported the
strengthening of an Asian GPNM Regional Platform to promote the exchange of best
practices and advocacy in sustainable nutrient management, to effect national policy to
reduce degradation of the marine resources of the Asian region.
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