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1. Introduction

The Global Soil Laboratory Network (GLOSOLAN) was established in 2017 to build and strengthen the capacity 
of laboratories in soil analysis and to respond to the need for harmonized soil analytical data. Harmonization 
of methods, units, data and information is critical to: (1) provide reliable and comparable information between 
countries and projects; (2) allow the generation of new harmonized soil data sets; and (3) support evidence-
based decision making for sustainable soil management. The work of GLOSOLAN supports the implementation 
of the Sustainable Development Goals, the Agenda 2030 for Sustainable Development and the mandate of 
FAO on food security and nutrition. 

GLOSOLAN is a participative network in which member laboratories and experts in soil analysis share 
information and experiences with the aim of developing harmonized standards and training materials that are 
published on the GLOSOLAN webpage and can be accessed for free. In this regard, the success of GLOSOLAN 
strongly relies on the work and commitment of its member laboratories and their ability to uptake and 
downscale GLOSOLAN activities and harmonized protocols. 

Each member of GLOSOLAN matters! GLOSOLAN’s decisions are made using a bottom-up approach. Every 
year, laboratories from the same region have the opportunity to discuss their priorities and needs, as well as 
their position on the topics to be discussed at the annual GLOSOLAN meetings. In this regard, countries are 
organized into Regional Soil Laboratory Networks (RESOLANs), the skeleton of GLOSOLAN. Therefore, it is the 
responsibility of the each RESOLAN Chair and vice-Chair to report on the position of their RESOLAN and to 
ensure that regional requests are included in the annual GLOSOLAN work plan. 

In addition to the regional networks, GLOSOLAN is promoting the establishment of National Soil Laboratory 
Networks (NASOLANs) to: 

1. Allow all soil laboratories in the same country to interact with each other, to overcome common 
challenges and to help each other in building their capacity in soil analysis;

2. Promote harmonization processes of soil analysis at the national level;
3. Facilitate the transfer of knowledge acquired by the laboratories participating in GLOSOLAN activities 

at the national level. Indeed, laboratories benefiting from GLOSOLAN training should transfer the 
knowledge acquired to other laboratories in their country. This process is also critical to overcome 
language and cultural barriers.

As mentioned in the Terms of Reference of the GLOSOLAN member laboratories, it is the responsibility of each 

National Reference Laboratory to lead the establishment of its NASOLAN and to coordinate the 

implementation of GLOSOLAN activities at the country level.  

This document aims to provide guidelines on the establishment of National Soil Laboratory Networks to 

National Reference Laboratories and to all other soil laboratories that wish to join efforts, even when a 

National Reference Laboratory is not yet nominated or is inactive. The information contained in this document 

is based on the experience of countries that have already established NASOLANs. Additional information can 

be retrieved from the webpage of the National Soil Laboratory Networks. 

http://www.fao.org/global-soil-partnership/glosolan/regional-soil-laboratory-networks/en/
http://www.fao.org/3/ca7509en/ca7509en.pdf
http://www.fao.org/global-soil-partnership/glosolan/national-soil-laboratory-networks/en/
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2. Recommended procedure

In order to establish a well-functioning NASOLAN and avoid duplication of efforts, all existing local and 
national networks should be identified and unified under a NASOLAN. Still, all parties constituting the 
network (existing networks, individual laboratories, local institutions, etc.) should be involved in its 
foundation. As specified in the Terms of Reference of GLOSOLAN registered laboratories, National Reference 
Laboratories1 are responsible for the establishment of their national networks. Case studies on how 
NASOLANs have been established are reported in Annex I. 

2.1 In presence of a National Reference Laboratory 

In presence of a National Reference Laboratory, the recommended steps (summarized in figure 1) are: 

- The National Reference Laboratory should communicate with the other soil laboratories in its 
country that are already registered in GLOSOLAN;

- Identification of soil laboratories (university, private, public, etc.) that are not yet registered in 
GLOSOLAN. They should be contacted and motivated to register in GLOSOLAN. Indeed, all 
laboratories registered in GLOSOLAN are automatically registered in RESOLANs and eventually in 
NASOLANs. In this regard, soil laboratories should give their consensus to be part of their NASOLAN. 
Ultimately, the aim is to involve in the network soil laboratories that perform all types of soil analysis: 
chemical, physical, biological, fertilizers, pollutants, etc. This step may prove more difficult in large 
countries. However, large countries are most likely to have already established networks and the 
process is then limited to a matter of organization and communication (see following steps);
Step to be implemented by the National Reference Laboratory.

- Advertise GLOSOLAN and NASOLAN in meetings, conferences, fairs, expositions, etc. Spreading the 
word will allow more laboratories to join the network and potential donors to learn about you; Step 
to be implemented by all NASOLAN members.

- Search for already-existing networks, associations and federations that bring together soil 
laboratories at the country level. This is critical to avoid duplication and to make better use of 
available financial resources. Please invite these groups to the first NASOLAN meeting and explore 
the possibility of cooperation with them;
Step to be implemented by all NASOLAN members. However, it is recommended that the National 
Reference Laboratory contacts these groups.

- Organize the first NASOLAN meeting either virtually or in person;
Step implemented by the National Reference Laboratory with the support of NASOLAN members.

Please note that the organization of virtual meetings allows for broader participation and (if any) has 
very limited costs. In the case of in-person meetings, the venue should be chosen in such a way as to

1 Information on the National Reference Laboratory are on the GLOSOLAN interactive map and on the GLOSOLAN 
webpage dedicated to NASOLANs. In case of need, please write to the GLOSOLAN coordinator (email address available 
on the GLOSOLAN website). 

http://www.fao.org/3/ca7509en/ca7509en.pdf
https://www.google.com/maps/d/viewer?mid=1LrzYb6G9IMObU6M3ZXWy4BxY5UMlruyq&ll=-3.81666561775622e-14%2C32.886689691375636&z=1
http://www.fao.org/global-soil-partnership/glosolan/national-soil-laboratory-networks/en/
http://www.fao.org/global-soil-partnership/glosolan/national-soil-laboratory-networks/en/
http://www.fao.org/global-soil-partnership/glosolan/en/
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allow all participants to travel to the meeting venue as easily as possible. The availability of public 
transportation to get to the venue should be investigated and all information on how to reach the 
venue should be communicated to participants. Moreover, if the meeting is to last more than one 
day, accommodation and other type of facilities in the vicinity of the venue should be considered. 

The meeting agenda should be prepared and shared in advance, reporting the expected time for all 
topics to be discussed together with those participating in the presentations or as moderator. In this 
regard, as first meeting of the NASOLAN, part of the first day should be dedicated to the presentation 
of the laboratories, in order to share experience, the type of analysis performed and highlight 
common issues and challenges. 

In case of in-person meetings, side events and breaks should also be considered, as they represent 
an easy way for people to get to know each other in a less formal atmosphere.  

Before the meeting, it is important to collect and/or prepare all materials that can support discussion 
and decision-making, such as Terms of Reference and presentations. The agenda and relevant 
meeting materials should be made available to participants at least two weeks before the meeting 
to allow them to properly prepare and preliminarily submit comments and inputs. In order to 
facilitate the discussion, it is also advisable to have preliminary talks with stakeholders with whom 
NASOLAN wishes to cooperate and to draft a work plan.  

During the first meeting, it is recommended to discuss the following: 

• Main challenges and needs of soil laboratories in the country. NASOLAN members should
brainstorm on how these challenges and needs can be addressed. Their conclusions should
be reflected in the work plan.

• Objectives and vision of the network.
• Network name. It is important to give the NASOLAN a very characteristic name following as

much as possible the scheme “country name + SOLAN(=Soil LAboratory Network)”, e.g.

CRISOLAN: Costa Rica Soil Laboratory Network.
• Work plan. Please note that the development of a work plan is very useful to mobilize

financial resources. Please try to identify activities that can be implemented for free or with
in-kind contribution from NASOLAN’s members. This will ensure that NASOLAN remains

active during the financial resources mobilization phase.

Note well: The GSP national focal point of the country should be invited to attend NASOLAN 
meetings as well as the RESOLAN Chair and vice-Chair in order to ensure alignment of the 
NASOLAN work plan with the RESOLAN and GLOSOLAN work plans.

The structure reported in table 1 can be taken into consideration in the development of the 
work plan.
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Table 1 – How to organize the activities within the NASOLAN work plan 

Activity 
code 

Activity Description Stakeholders Time frame Budget 

Description Identification 
code of the 
activity 

Short name of 
the activity  

Description of the 
activity to 
implement 

Stakeholders 
responsible for 
the 
implementation 
of the activity 

Period of time 
in which the 
activity 
should be 
implemented 

Estimate budget to 
implement the activity 

Example 
1 

Activity 1.1 Mobilization 
of financial 
resources 

Identification of 
donors and 
writing of 
project 
proposals 

All NASOLAN 
members 
under the 
leadership of 
the National 
Reference 
Laboratory. 
The 
GLOSOLAN 
Coordinator 
can support 

Continuous USD 0

Example 
2 

Activity 1.2 Training on 
quality 
control 

Laboratory XXX 
to train other 
interested 
NASOLAN 
laboratories on 
quality control  

Laboratory 
XXX to act as 
trainer and 
host 

Interested 
NASOLAN 
laboratories 

December 
2020 

USD 0 (in-kind)

Laboratory XXX to 
provide the training 
at its own expenses. 

Interested 
laboratories to 
attend the training 
at their own 
expenses 

Example 
3 

Activity 1.3 2nd 
NASOLAN 
meeting 

Organization of 
the 2nd 
NASOLAN 
meeting at 
specify venue 
that will include 
a training 
session on the 
implementation 
of the 
GLOSOLAN 
SOPs please 
specify  

NASOLAN 
members 

March 2021 USD 50 000 to
provide for: 
- Transportation

and
accommodation
costs

- Coffee breaks
and meals

- Rental of the
venue (if there
is no NASOLAN
member willing
to host the
meeting)

- Costs of
training
material

- Other as
needed
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• Governance of the network (Chair, vice-Chair, Steering Committee, Secretariat, etc.).
Suggestion: Identify and assign only the roles and bodies that are really needed for the
functioning of the network in your country. When discussing governance, please also define
how NASOLAN should communicate with its members, the Chair and vice-Chair of the
RESOLAN to which it belongs and the Coordinator, Chair and vice-Chair of GLOSOLAN.

• Cooperation opportunities with national entities (e.g. already-existing networks,
associations and federations). Who can participate in the work of NASOLAN and why?

You can also decide to establish a buddy support system. 

Meeting materials, including the meeting report, should be sent to the GLOSOLAN coordinator to be 
uploaded on the NASOLAN dedicated webpage on the GLOSOLAN website (see section 3). If possible, 
video recordings and pictures of the meeting should be released as well. 

- Financial resources mobilization:
• Identify partners with whom to write and submit project proposals, as appropriate. Please

note that if you try to approach a regional or international donor, your chances of success
increase if you join efforts with other NASOLANs. In this regard, GLOSOLAN recommends
that you seek out for countries with similar needs for soil laboratories or NASOLANs to your
own. You can retrieve this information by consulting the country profiles on the NASOLAN
webpage.

• Identify potential donors (local, national or international).
• Write and submit project proposals.

Please note that financial resources mobilization is not a one go activity done by a few people only. 
All members of NASOLAN should be active in mobilizing financial resources for the network, which is 
a continuous process.  

Step implemented by all NASOLAN members under the leadership of the National Reference 

Laboratory. 

- While seeking for financial resources, implement all activities that do not require a budget or that
can be implemented with the in-kind contribution and means of NASOLAN members;
Step implemented as per the NASOLAN work plan.

- Organize regular NASOLAN meetings (at least one per year).

Step implemented by the National Reference Laboratory with the support of NASOLAN members.

http://www.fao.org/global-soil-partnership/glosolan/national-soil-laboratory-networks/en/
http://www.fao.org/global-soil-partnership/glosolan/national-soil-laboratory-networks/en/
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ACTION IMPLEMENTED BY 

Step 1 Contact other soil laboratories in the country 
that already registered in GLOSOLAN 

National Reference Laboratory 

Step 2 
Identify soil laboratories (university, private, 

public, etc.) that are not registered in 
GLOSOLAN yet and encourage them in join the 

network 

National Reference Laboratory 

Step 3 Advertise GLOSOLAN, RESOLAN and NASOLAN 
at national and international events. 

All NASOLAN members 

Step 4 
Look for already-existing networks, 

associations and federations grouping soil 
laboratories at the country level 

All NASOLAN members. However, it is 
recommended that the National 

Reference Laboratory makes contact 
with these groups 

Step 5 

Organize the first NASOLAN meeting (virtually 
or in person) to discuss: 

 Main soil laboratories’ challenges and needs
 Objectives and vision of the network
 Network name
 Work plan
 Governance of the network
 Cooperation opportunities with national

entities

National Reference Laboratory with the 
support of NASOLAN members 

Step 6 

Mobilize financial resources 
 Identify partners to write and submit project

proposals with, as needed
 Identify potential donors (local, national or

international)
 Write and submit project proposals

All NASOLAN  
members under the leadership of the 

National Reference Laboratory 

Step 7 
Implement activities that do not require any 

budget or can be implemented thanks to the in-
kind contribution and means of NASOLAN’s 

members 

According to NASOLAN work plan 

Step 8 Organize regular NASOLAN meetings 
(at least one per year) 

National Reference Laboratory with the 
support of NASOLAN members 

Figure 1. Procedure to establish a NASOLAN in presence of a National Reference Laboratory 
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2.2 In case a country does not have a National Reference Laboratory yet 

If a country does not yet have a National Reference Laboratory, laboratories registered in GLOSOLAN of the 
same country can take over the establishment of their NASOLAN. In this case, it is recommended to make 
contact with the GLOSOLAN coordinator, the GSP national focal point for their country, and the Chair and 
vice-Chair of the RESOLAN to which their country belongs, who can assist and advise them on the 
establishment of their NASOLAN. 

The recommended procedure for establishing the network is described in section 2.1 from step 2 to step 8. 
Note that all activities to be implemented by the National Reference Laboratory in section 2.1 should be 
implemented by all NASOLAN members in section 2.2. 

The GSP national focal point for the country should be invited to attend NASOLAN meetings as well as the 
RESOLAN Chair and vice-Chair to ensure alignment of the NASOLAN work plan with the RESOLAN and 
GLOSOLAN work plans. 

2.3 In case a country has a National Reference Laboratory that is not active 

If a country has a National Reference Laboratory that does not comply with its Terms of Reference, soil 
laboratories registered in GLOSOLAN are kindly asked to notify it to the GLOSOLAN Coordinator. The 
GLOSOLAN coordinator will contact the GSP national focal point for the country and ask him/her to talk to 
the National Reference Laboratory. In case the National Reference Laboratory continues to show little 
reaction to GLOSOLAN activities, the national focal point should nominate another laboratory to fulfil this 
role. Depending on the results of the interactions with the national focal point and the National Reference 
Laboratory, the establishment of the NASOLAN will proceed in accordance with sections 2.1 or 2.2. 

3. NASOLAN webpages

In order to support the establishment of NASOLANs, GLOSOLAN will provide each country with a webpage in 
their official language and in English. The webpages are organized in a standard format to ensure the 
comparability of information between the different NASOLANs. The information reported on the webpages 
are as follows: 

• status of establishment of the network. Established/under establishment/not established;
• name of the network and number of members in the network;
• brief history on the network with a focus on the steps undertaken by the laboratories to establish it,

the obstacles encountered and information on eventual supporters;
• information on the activities implemented and meetings organized by the network. In this section,

meetings materials and outcome documents of the activities implemented by the NASOLAN will be
published;

• main needs and challenges of the network;
• main needs and challenges of the laboratories in the network;
• information on the National Reference Laboratory;
• information on the soil laboratories belonging to the NASOLAN;
• geographical distribution of soil laboratories within the country.

NASOLAN webpages provide multiple advantages: 

- they increase the visibility of the national network at the national, regional and global level;
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- they ensure that all soil laboratories have access to their NASOLAN information;
- they allow projects and initiatives to connect with NASOLAN and its members. In this regard, soil

laboratories can be easily contacted and involved in projects and initiatives independent of
GLOSOLAN and the GSP;

- they bring the needs of NASOLAN and the soil laboratories to the attention of donors.

It is therefore essential that soil laboratories make an effort to keep their NASOLAN webpage up to date. 
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Annex I. Case studies on the establishment of NASOLANs 

This Annex reports three case studies of NASOLANs at different stages of establishment: 

1. the Philippine National Soil Laboratory Network. Status: established;
2. the National Soil Laboratory Network of Costa Rica. Status: established;
3. the Hungarian Soil Laboratory Network. Status: under establishment;

Users of these guidelines can take these case studies as examples. 

Case study 1: the Philippine National Soil Laboratory Network 

The main challenges faced by the Bureau of Soils and Water Management – Laboratory Services Division 
(BSWM-LSD) in the establishment of the Philippine National Soil Laboratory Network (PHIL NASOLAN) were: 

1. communicating the goals of the network;
2. motivating member laboratories to join the network.

In this regard, it was essential to strengthen the credibility of the BSWM-LSD as National Reference Soil 
Laboratory and the lead convener of PHIL NASOLAN. The political support received by the BSWM-LSD 
through Law PD 1435, which gave it the mandate to supervise, regulate and control the establishment and 
operation of all soil laboratories in the country, was instrumental to the success of the initiative. 
Additionally, Department Circular No. 03, s. 2019 or the Updated Implementing Rules and Regulations of PD 
1435 Section 4c stated that, “The BSWM shall establish a National Soil Laboratory Network and conduct 
regular meetings and annual general assembly of all License to Operate Soil Laboratory (LTO-SL) holders for 
the purpose of updating, monitoring, data and information exchange, and capacity building”. The BSWM-
LSD’s principle of “big brother helping his little brother” became the foundation of the soil laboratories’ trust 
in the leadership of the BSWM. 

As soon as PHIL NASOLAN was established, the BSWM-LSD conducted a capacity assessment of its member 
soil laboratories, developed training programmes, and harmonized soil laboratory procedures, test methods 
and quality control/assurance measures. The Department of Agriculture Regional Soil Laboratories, which 
are the immediate “little brothers” of the BSWM, through DA Department Order 4 s. 2017 and Department 
Order 10 s. 2018, received equipment and financial support to upgrade their facilities. The BSWM-LSD, as an 
ISO/IEC 17025 accredited laboratory, also assisted the soil laboratories in ISO preparedness. 

The work of the BSWM-LSD in the establishment of PHIL NASOLAN was not an overnight process and required 
the mobilization of financial resources through projects and programmes for the upgrading of laboratory 
facilities, the purchase of laboratory equipment and the implementation of capacity building activities.  

Persistence, strong commitment and leadership were key factors in the successful establishment of PHIL 
NASOLAN and the development and implementation of its work plan. 

Case study 2: The National Soil Laboratory Network of Costa Rica 

In Costa Rica, University laboratories mainly focus on teaching and do not perform many analysis for 
customers, so quality control procedures are sometimes absent. Private laboratories are usually interested 
in participating only in inter-laboratory comparisons to obtain quality certificates. Laboratories belonging to 
large companies often do not share information on the soil analysis methods and procedures they use. This 
scenario is common to many countries and leads to disparities in the availability of financial and human 
resources, equipment, the possibility of organizing or attending staff training and the volume of samples that 
can be handled by each laboratory.  
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In order to reduce the disparities and achieve individual and collective improvements in soil analysis, the 
national reference laboratory of Costa Rica established the National Soil Laboratory Network of Costa Rica 
(CRISOLAN) in 1998. Great effort was put to: 

1. bring together all soil laboratories in the country;
2. agree on priorities and a common work plan; overcome the difficulties related to the large variety of

institutes and changes in their governance over time.

At the initial stage, few meetings were held that did not necessarily require the participation of all member 
laboratories, and inter-laboratory comparisons were organized. The availability of financial resources to 
cover inter-laboratory comparison costs and the organization of at least one in-person meeting per year was 
a constraint that was overcome thanks to the leadership of Mr Marco Corrales and Ms Floria Bertsch, the 
preparation and implementation of medium and long-term work plans based on the financial resources 
available, and to the constant research for funds. 

As CRISOLAN operates on a voluntary basis and its members had to do the work for their laboratories first, 
the network sometimes failed to: 

- revise its work plan and keep track of the activities already implemented;
- implement many good ideas raised at the meetings (e.g. write manuals, organize trainings, give talks,

etc.).

Meeting deadlines was also sometimes challenging. 

The wide geographical distribution of the soil laboratories in the country has often been an obstacle to the 
organization of face-to-face meetings, due to travel costs and the possibility of leaving the laboratories’ 
ordinary work for several days. The latter was generally more difficult for company-owned laboratories. In 
the recent years, virtual meetings have been used as a powerful tool to overcome this issue, alternating face-
to-face with virtual meetings. 

Communication issues are also linked to the existence of two levels of laboratory governance: 

- managerial: the functions of director/coordinator are executed by a person who knows the global
operations of the laboratory but not the analytical procedures;

- analytical: the analyst is the one who masters the procedures.

Analysts are the ones who welcome CRISOLAN the most because they can be better supported in their 
routine work. However, both spheres (managerial and analytical) play a major role in the functioning and 
impact of the network. No complete communication can occur if one of the two figures is missing or if they 
do not coordinate actions. For example, if only the laboratory manager attends the meetings, technical 
information might not be passed on to the analysts. Conversely, if only the analyst attends the meetings, 
decisions on structural/procedural changes in the laboratory may not be taken and implemented. The 
organization of virtual meetings, the inclusions of laboratory managers and analysts in group chats and emails 
can play a key role in resolving this issue.  

Finally, many obstacles have been encountered in the organization of national inter-laboratory comparisons. 
These regarded (i) sample preparation, (ii) ensuring data confidentiality, (iii) assigning the role for data 
managing and statistical analysis, and (iv) the correct use of inter-laboratory comparison results to improve 
laboratory performance. These challenges were addressed thanks to the commitment and perseverance of 
individuals like Mr Marco Corrales, and the support of the Costa Rican Association of Soil Science (ACCS) 
that assimilated CRISOLAN into its structure to give it legitimacy. In particular, ACCS took the leadership in 
the logistical aspects of organizing meetings and inter-laboratory comparisons, including nominating one of 
its members as responsible for the statistical analysis of the results. 
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The main impacts of CRISOLAN are summarized below: 

• it has strengthened the camaraderie among its members and their desire to cooperate;
• it has secured the support of the national association of soil science (ACCS);
• the results and methodologies adopted by different soil laboratories were compared;
• it helped to gain recognition that working together leads to better results for all.

Case study 3: the Hungarian Soil Laboratory Network 

In Hungary, a National Soil Laboratory Network has not yet been established. Nevertheless, a governmental 
network of soil laboratory was active in the past, when there were more soil laboratories in the governmental 
system2. This old network can be used as a basis for establishing the new NASOLAN, although doubts have 
been expressed on working with private laboratories due to a possible lack of commitment related to 
differences in workload and common objectives.  

In order to establish the network, the national reference laboratory is in the process of creating a list of 
national soil laboratories to be involved. In addition, the directory of the National Accreditation Authority 
will serve as a basis, as it includes many soil laboratories operating in the country (all laboratories registered 
there must participate in an inter-laboratory test at least once every five years).  

Ultimately, it was decided to invite all the identified soil laboratories to the first NASOLAN meeting (to be 
organized in 2021) where the outcomes of the 2nd EUROSOLAN meeting and the 4th GLOSOLAN meeting will 
be reported, and the topics to be included in the NASOLAN work plan will be discussed. Thereafter, the 
laboratories will be free to register or not in GLOSOLAN and NASOLAN. 

Although arrangements have already been made to hold the meeting in person, the organizers are now 
considering holding it online due to the current Covid-19 situation. 

2At present, there is only one governmental soil laboratory performing soil physical and chemical analyses and one for 
the biological analysis of soil samples. The governmental laboratory (National Reference Laboratory) is also in charge 
of authorizing the activities of other new soil laboratories. For this reason, it will act also as direct promoter of the 
National Network by encouraging other soil laboratories in joining it. 
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The Global Soil Partnership (GSP) is a 
globally recognized mechanism 
established in 2012.  Our mission is to 
position soils in the Global Agenda 
through collective action.  Our key 
objectives are to  promote Sustainable 
Soil Management (SSM) and improve 
soil governance to guarantee healthy 
and productive soils, and support the 
provision of essential ecosystem 
services towards food security and 
improved nutrition, climate change 
adaptation and mitigation, and sustaina-
ble development.

GLOSOLAN is a Global Soil Laboratory 
Network which aims to harmonize soil 
analysis methods and data so that soil 
information is comparable and 
interpretable across laboratories, 
countries and regions. Established in 
2017, it facilitates networking and 
capacity development through 
cooperation and information sharing 
between soil laboratories with di ffer-
ent levels of experience. Joining 
GLOSOLAN is a unique opportunity to 
invest in quality soil laboratory data for 
a sustainable and food secure world.
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