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About the GEF-Global Nutrient Cycle Project 
 
Project objective:  to provide the foundations (including partnerships, information, tools and policy 
mechanisms) for governments and other stakeholders to initiate comprehensive, effective and sustained 
programmes addressing nutrient over-enrichment and oxygen depletion from land based pollution of coastal 
waters in Large Marine Ecosystems. 
 
 Core project outcomes and outputs: 

 the development and application of quantitative modeling approaches: to estimate and map present 
day contributions of different watershed based nutrient sources to coastal nutrient loading and their 
effects; to indicate when nutrient over-enrichment problem areas are likely to occur; and to estimate 
the magnitude of expected effects of further nutrient loading on coastal systems under a range of 
scenarios 

 the systematic analysis of available scientific, technological and policy options for managing nutrient 
over-enrichment impacts in the coastal zone from key nutrient source sectors such as agriculture, 
wastewater and aquaculture, and their bringing together an overall Policy Tool Box 

 the application of the modeling analysis to assess the likely impact and overall cost effectiveness of 
the various policy options etc brought together in the Tool Box, so that resource managers have a 
means to determine which investments and decisions they can better make in addressing root causes 
of coastal over-enrichment through nutrient reduction strategies 

 the application of this approach in the Manila Bay watershed with a view to helping deliver the key 
tangible outcome of the project – the development of stakeholder owned, cost-effective and policy 
relevant nutrient reduction strategies (containing relevant stress reduction and environmental quality 
indicators), which can be mainstreamed into broader planning 

 a fully established global partnership on nutrient management to provide a necessary stimulus and 
framework for the effective development, replication, up-scaling and sharing of these key outcomes. 

 
Project partners: 

 Chilika Development Authority 
 Energy Centre of the Netherlands 
 Global Environment Technology Foundation 
 Government of India - Lake Chilika Development Authority 
 Government of the Netherlands 
 Government of the Philippines 
 Government of the United States 
 Intergovernmental Oceanographic Commission of UNESCO 
 International Nitrogen Initiative 
 Laguna Lake Development Authority 
 Partnerships in Environmental Management for the Seas of East Asia 
 Scientific Committee on Problems of the Environment 
 University of Maryland 
 University of the Philippines 
 University of Utrecht 
 Washington State University 
 World Resources Institute 

 
Implementing Agency: United Nations Environment Programme 
Executing Agency: UNEP- Global Programme of Action for the Protection of the Marine Environment from Land-
Based Activities (GPA) 
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The Nutrient Challenge
Nutrients, nitrogen and phosphorus, are critical for growing 
crops and feeding the world. However, too many nutrients 
can harm the environment. Human activities generate around 
120 million metric tons of reactive nitrogen each year, two-
thirds of which goes unused and pollutes the world’s waters 
and air, contributes to greenhouse gas potential, degrades 
ecosystems, and negatively impacts soil quality in many 
regions. Anthropogenic mined phosphorus is also added to 
the natural cycles. Although phosphorus is a finite resource, 
nearly half of what is produced goes unutilized and enters 
waterbodies as a pollutant. On the other hand, some regions, 
particularly in Africa and parts of Asia and Latin America, do 
not have enough nutrients to meet their agricultural needs. Soil 
may be mined, leaving more nutrients extracted than replaced.

Nitrogen and phosphorus fertilizer use has grown since 
the 1960s and is projected to increase by an additional 40-
50 percent by 2050 as the world struggles to feed growing 
populations. We’re facing a global nutrient challenge: we 
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must produce more food and energy, while at the same time 
decreasing our pollution and lifting more than 500 million 
smallholder farmers in developing countries out of poverty. 
How we handle this challenge has significant implications 
for our ability to feed the planet, protect our environment 
and meet the Sustainable Development Goals (SDGs). 

The Global Partnership on Nutrient Management developed 
a Global Nutrient Management Toolbox to drive attention 
and action around this critical challenge. The Toolbox can 
be used to sustainably manage nutrients across various 
sectors—agriculture, urban, wastewater and energy. It does 
this by documenting promising practices, technologies and 
policies in use around the globe and by providing basin-
scale models to assess current loads and simulate future 
scenarios. Decision-makers and practitioners alike who 
are considering nutrient management interventions can 
use the Toolbox to inform their decisions and maximize 
environmental, economic and social benefits. 
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Using the Toolbox
The following section provides a detailed walkthrough 
of the website’s features and functions. The Toolbox is 
accessible at nutrientchallenge.org/gpnm-toolbox. 

The contents of the toolbox are listed below. Scroll to read 
on, or click a header to jump directly to a given section:

• BMP DATABASE

• POLICY DATABASE

• CASE STUDIES

• SYNTHESIS REPORT

• NUTRIENT MANAGEMENT POLICY FRAMEWORK

• CALCULATOR TOOL

http://nutrientchallenge.org/gpnm-toolbox
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I. Best Management 
Practices Database
The Best Management Practices (“BMP”) Database 
provides examples of practices that reduce nutrient 
losses across the agriculture and urban sectors. The 
database includes information about each practice such 
as a description, considerations for adoption, nutrient 
reduction effectiveness estimates and regional applicability. 
Extension agents, agriculture consultants, stormwater 
managers and others may use this database to identify and 
research options for possible nutrient-reducing practices 
that could be implemented on farms and in cities. 

To search the BMP Database, first choose a sector: agriculture 
or urban. Then, limit your search within that sector to a 
particular BMP category or climate zone. The database 
includes more than a dozen BMP categories from which to 
choose. Agricultural practices have additional search criteria 
that may be used: agriculture types and scalability to small 
farms. You may choose more than one item from each drop-
down menu. For example, here we show a search for nutrient 
recycling agriculture BMPs that are scalable to small farms. 

http://nutrientchallenge.org/bmp-database
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After clicking “Search,” relevant BMPs meeting the search 
criteria will be displayed. Here, we see two pages of results for 
nine nutrient recycling agriculture BMPs that are scalable to 
small farms, starting with Agricultural Waste Composting. The 
entry for each practice includes key information such as the 
land use type, applicable climatic zones and regions, pollutants 
treated, a description and references. The results can be 
viewed on the website as shown above, or the user can click to 
download “My Results” or “All BMPs” to an Excel spreadsheet.
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Entries are searchable by category, type, region and/or sector. 
Policy makers and others can use this database to explore 
what approaches are being taken in other parts of the world 
that may be applicable to their countries or regions. 

When searching the Policy Database, you may choose one or 
more of the seven policy categories from the drop-down menu. 
Then, you can search for a specific policy type(s) within that 
category. You may also limit your search to policies in specific 
regions or sectors. After clicking on “Search,” your results will 
be displayed below. You may also choose to download “My 
Results” or “All Policies” to see the policies of interest in an 
Excel-based format.

An example result is shown above for a regulatory approach 
using environmental bans and restrictions. The entry 
includes the regions and countries where this policy has been 
implemented, a brief description, information about realized or 
anticipated nutrient outcomes of the policy and references. 

II. Policy Database
The Policy Database contains examples of policy 
instruments that have been implemented around the world 
to address nutrient pollution from agriculture, aquaculture, 
fisheries, transport, urban and wastewater sectors. Policies are 
organized into seven categories:

1. Ecosystem restoration and protection

2. Environmental outreach and education

3. Institutions and capacity

4. Market-based instruments

5. Price-based instruments

6. Regulatory approaches

7. Research, monitoring and evaluation

http://nutrientchallenge.org/policy-database


7

GLOBAL NUTRIENT MANAGEMENT TOOLBOX USER’S MANUAL

III. Case Studies
The Toolbox’s Case Studies highlight interventions 
practitioners are trying around the world to achieve nutrient 
management objectives at a catchment or other local scale. 
Examples of interventions include voluntary programs for 
farmers to practice better management of their land and 
water resources, demonstrations of new methodologies for 
quantifying reductions in nutrients and models of inter-country 
cooperation around transboundary waters. The website 
provides some basic information for each case study and 
provides a link to an information sheet with more detail.

Each case study provides background on the issue of concern, 
the objectives, a description of the intervention and the 
outcomes. Many of these case studies represent successful 
pilot programs that others can learn from, adapt and replicate. 

http://nutrientchallenge.org/case-studies
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IV. Synthesis Report
The Synthesis Report looks in detail at eight high-priority 
best environmental practices with an effort to examine the 
scalability of the practices for smallholder and limited resource 
farmers in key nutrient “hotspot” regions: Chilika Lake, India; 
Lake Victoria, Africa; and Manila Bay, Philippines. Project 
implementers and funders can reference this Synthesis 
Report to identify scalable practices that could be considered 
priorities to incentivize or otherwise promote through various 
approaches.

http://nutrientchallenge.org/synthesis-report
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V. Nutrient Management Policy 
Framework
The Toolbox’s Nutrient Management Policy Framework 
can inform nutrient management policies and present 
opportunities for scaling up the implementation of key best 
practices. It is designed to be a workable framework for a 
country or region looking to develop a nutrient management 
policy. The framework provides information on the key 
components of a nutrient management policy and includes 
examples of specific mechanisms within each element. 
The content of the framework is illustrated below. 

In addition, the framework shares specific examples 
of promising strategies recently piloted in two 
developing countries, India and the Philippines.

Public Education and Participation 

Flexibility and Adaptation 

Economic Policy Instruments for 
Nonpoint Source Pollution Control 

Environmental Cross-Compliance Requirements 
Subsidies for Conservation Practices and Environmental Protection 
Payments for Ecosystem Services 
Water Quality Trading Programs 

Framework Elements Example Mechanisms

Science-Based Holistic Approach
Water Quality and Pollution Source Monitoring
Predictive Models  
Determination and Allocation of Allowable Pollutant Loads  

Legislative and Regulatory Components Environmental Standards 
Compliance and Enforcement Mechanisms 

Voluntary Programs for Agriculture 
Voluntary Practice-Based Standards 
Education and Outreach to Farmers 
Technical Assistance Programs  
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VI. Calculator Tool
The Toolbox Calculator uses the Global Nitrogen Export from 
WaterSheds (NEWS) model to estimate the current status of 
total nitrogen and phosphorus loads (i.e., dissolved inorganic, 
dissolved organic, and particulate) in more than 5,000 major 
river basins around the world. Users can evaluate the nutrient 
loading implications of changes in management decisions by 
selecting measures such as implementing agricultural best 
management practices or increasing sewage treatment. 

Start 
Select Line 

Status 
Info

Measure 
Select

Evaluate Report
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The report displays the results in terms of nutrient loadings 
and how they compare to the Index of Coastal Eutrophication 
Potential (ICEP). ICEP is an indicator for SDG 14.1 that 
assesses the risk of nutrient loadings from the river basin 
contributing to eutrophic conditions in coastal waters.
 
The following instructions are for version 
5.9 of the Calculator Tool. 



12

GLOBAL NUTRIENT MANAGEMENT TOOLBOX USER’S MANUAL

When you open the Excel file, you will see the above image of 
the back end of the calculator. To view and interact with the 
user interface, you will need to click to “Enable Editing” at the 
top of the page, followed by “Enable Content.” Then, the user 
interface will open it.
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The Toolbox Calculator Cockpit is the user interface. 
Users make selections and view results here. 
The spreadsheets contain the back-end data and 
calculations and should not be altered. 

First, click to “Reset Selection” to clear 
the pre-filled drop-down menus.

Step 1: Select Basin
Starting at the top of Step 1, select the continent (or region), 
then ocean, sea and river basin of interest. The proceeding 
drop-down menus will change according to your prior 
selections. 
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Step 2: Show Basin Information
Under Step 2, click to “Show Info” to see general information 
about your basin of interest, input data on agriculture and 
sewage, and total loadings of nitrogen and phosphorus in 
kilograms per basin per year. The input data displayed represent 
default values from the Global NEWS model’s 2000 baseline.
 

 The user may edit these fields in the white boxes if they 
have better data for the basin of interest. If at any time after 
editing the user needs to return to the default values, they 
can select the “Reset” button. Closing and re-opening the 
application will also reset the values. Finally, select “Close” 
to exit Step 2 and return to the Toolbox Calculator Cockpit.
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Step 3: Select Measures
Step 3 allows the user to create alternative future 
scenarios by selecting management measures that 
could adjust nutrient loadings in the basin of interest. 
Evaluation outcomes will be relative to the Global NEWS 
model’s 2000 baseline scenario. There are two options 
for evaluating the outcomes of future scenarios:

• Measures via Sliders: This option offers a selection of 
actions by relative percentage of implementation that can 
be taken to adjust nitrogen and phosphorus loads. These 
actions, in agriculture or wastewater sectors, include 
changes such as different fertilizer applications, varying 
biological nitrogen fixation and simulating the amount 
of sewage entering surface waters. Users can move the 
sliders left or right to decrease or increase the percentage 
of implementation or manually enter a percentage. The 
image below illustrates a scenario evaluation for changes 
in fertilizer and manure applications and agricultural area. 
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•  Measures via BMPs: This option allows the user to 
specify the level of implementation for up to eight 
agricultural best management practices (BMPs). It 
is best suited for the agricultural sector interested in 
increased implementation of best practices, as it does 
not include measures from the wastewater or other 
point sources. Any BMP implementation selected by the 
user will represent the percentage of implementation 
above and beyond the year 2000. Implementation is only 
applied to the arable land in the basin (as determined by 
the Global NEWS model). Users can use the sliders to 
adjust the percentage. Select “Info” for more information 
about the BMP including a description, considerations 
for implementation, the nutrient reduction effectiveness 
estimates and references. 
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Using either option in Step 3, a “Graph” window will 
display which presents the nitrogen and phosphorus 
loading rates in kg/basin/yr for the “default,” or baseline 
conditions compared to the future “scenario.” 
In the bar graph, each bar shows the total pollutant loading 
rate for nitrogen and for phosphorus under the default and 
future scenario. The bars are divided by the pollutant form, 
where the sum of DIN, PN and DON equates to total nitrogen, 
and the sum of DIP, PP and DOP equals total phosphorus. 
Below the bar chart, the results are presented in tabular form. 
The columns represent the pollutant form (e.g., DIN or DIP) 
with the results for nitrogen and phosphorus under the default 
and future scenarios listed across the rows. The percent 
difference between the two scenarios is also presented. At 
the bottom of the window, there is a row for ICEP results. 
ICEP values are provided for the river basin by the Global 
NEWS Model’s simulation of the effect of riverine nutrient and 
silica loads on the coastal zone. If nitrogen and phosphorus 
discharges are in excess over silicon with respect to diatom 

requirements, harmful algal species may develop. Positive 
ICEP values indicate this potential for harmful algal blooms 
or eutrophication. Researchers have suggested the following 
categorization to gauge level of risk of eutrophication:

• > 5: Highest risk

• 1 to 5: High risk

• 1 to -1: Medium risk

• -1 to -5: Low risk

• <-5: Lowest risk
ICEP is an indicator for monitoring sustainable development 
goal (SDG) 14.1 which calls for countries to reduce 
marine pollution from land-based activities, including 
nutrient pollution by 2025. Therefore, these ICEP results 
make the Toolbox Calculator a valuable planning tool 
for evaluating options for meeting, and progress against 
achieving SDG 14.1 and other water quality goals.  

Acronym Guide 

• DIN dissolved inorganic nitrogen

• DIP dissolved inorganic phosphorus

• PN particulate nitrogen 

• PP particulate phosphorus 

• DON dissolved organic nitrogen 

• DOP dissolved organic phosphorus

• ICEP Index of Coastal 
Eurtophication Potential 
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About the Global Partnership 
on Nutrient Management
The accelerated use of nitrogen and phosphorus is at 
the center of a complex web of development benefits 
and environmental problems. The Global Partnership on 
Nutrient Management (GPNM) is a response to this “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 to move towards 
lower nitrogen and phosphorous inputs to 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 policymaking and investments are effectively “nutrient-
proofed.” The GPNM also provides a space where countries and 
other stakeholders can forge more cooperative work across the 
variety of international and regional fora and agencies dealing 
with nutrients, including the importance of assessment work.

Contact
For more information on GPNM and the toolbox, 
please contact:

Christopher Cox
Programme Officer, GPA

Phone: +254-20 762 4052

christopher.cox@un.org 

www.unep.org/gpa

Global Programme of Action for the Protection of 

the Marine Environment from Land-based Activities

Ecosystems Division

United Nations Environment Programme

P.O. Box 30552, 00100 

Nairobi, Kenya

Get Started
To learn more or to use the Global Nutrient 
Management Toolbox, visit: 

nutrientchallenge.org/gpnm-toolbox.

mailto:christopher.cox@un.org
http://www.unep.org/gpa
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Partners 
The Global Nutrient Management Toolbox was developed by 
Global Partnership on Nutrient Management partners—the 
World Resources Institute, the Energy Research Centre of the 
Netherlands, and the Global Environment and Technology 
Foundation—to demonstrate effective practices and policies for 
nutrient management. 

The Toolbox was developed with funding support from the 
Global Environment Facility through the Global Foundations 
for Reducing Nutrient Enrichment and Oxygen Depletion from 
Land-Based Pollution, in Support of the Global Nutrient Cycle 
(GEF-GNC) Project. 

Global
Environment &
Technology
Foundation
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