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1. [bookmark: _Toc75165512]SANH South Asia Nitrogen-related policy collection methods 
[bookmark: _Toc75165513]1.1 Brief methods overview 
As part of the actions towards building ‘the nitrogen policy arena for South Asia’, the UKRI GCRF South Asia Nitrogen Hub (SANH) collected and analysed nitrogen-related policies from South Asia. Assessing nitrogen-related policies helps to identify the gaps and opportunities in policy for managing nitrogen in the region. An analysis of this kind provides an initial starting point to understanding what policies are in place to help determine needs for the future in order to effectively and efficiently manage with reactive nitrogen (Nr). This policy assessment identifies what sectors and environmental sinks are prioritised and what policy instruments are suggested and/or in place amongst other indicators for performance. 
This work builds on from an initial global nitrogen policy assessment conducted by Kanter et al (2020)[footnoteRef:1]. Their global database had a collection of 2,726 policies from across 186 countries derived from the ECOLEX database. We adjusted the data collection approach and used multiple online data sources including the environmental policy database called FAOLEX. We added to the South Asia policies identified by Kanter et al. (2020) from ECOLEX and created a new SANH policy database with a total of 966 polices, valid in 2019, for South Asia. The policies were collected during 2020-2021. Table 1 provides the overview nitrogen-relevant policies collected per country.  [1:  Kanter, D.R., Chodos, O., Nordland, O., Rutigliano, M. and Winiwarter, W., 2020. Gaps and opportunities in nitrogen pollution policies around the world. Nature Sustainability, 3(11), pp.956-963.] 

	Table 1. Total Number of policies and percentage per country in the SANH database, breakdown by policy data source, and relevance and impact scope

	Countries
	SANH database 2019 total No. of policies
	% of total SANH database 

	
	
	

	Afghanistan
	89
	9

	Bangladesh
	187 
	19

	Bhutan
	60
	6

	India
	192 
	20

	Maldives
	40 
	4

	Nepal
	108 
	11

	Pakistan
	175 
	18

	Sri Lanka
	115 
	12

	South Asia Total
	966
	100


Source: SANH Database formulated by FAOLEX listings (http://www.fao.org/faolex/en/) corroborated and updated by SANH partners and other web sources.

The policy documents collected include Legislation, Acts, Laws, Ordinances, Plans, Strategies, Regulations, Statute, Standards, Rules, Orders, Codes, Frameworks, and Guidelines. To ensure coverage of all nitrogen-related policy documents, relevant sectors and sub-sectors were identified: agriculture, land use, environment, human health, marine, urban development, water and waste management, transport, energy, and industry. Within each country, the responsible ministries and commissions for these sectors were also identified to assist the policy searches. For instance, not only Ministries such as Chemicals and Fertilizers but also the less obvious Ministries such as Health. The policies were then filtered, classified, and analysed. Figure 1 provides an overview of the methods.
Figure 1. An overview of the nitrogen policy assessment methods adopted by SANH

[bookmark: _Toc75165514]1.2 Policy Classification
The nitrogen-related policies collected were classified based on certain characteristics to identify patterns in the types of policies in place for each country. Policies were classified by: environmental sink; sector; sub-sector; policy type; pollution source type; impact direction; impact scope; relevance; and impact scope. The classifications list is provided in Table 2. The classification approach followed closely to the global study approach used by Kanter et al. (2020), with additional classifications. For classification definitions see Table 3.
	Table 2. SANH nitrogen–relevant policy classification lists 

	Sink 
	Sector 
	Policy Type
	Pollution type 
	Impact Direction
	Impact scope
	Relevance

	Air
	Agriculture
	Regulatory
	Point source
	Positive
	Large
	High

	Water
	Waste
	Economic
	Non-point source
	Negative 
	Medium
	Medium

	Soil
	Industry
	Framework
	Both
	Mixed / neutral
	Small
	Low

	Climate
	Food
	Data & methods
	Unspecified 
	
	
	

	Ecosystem
	Energy
	Research & Development (R&D)
	Non-applicable
	
	
	

	Multiple
	Transport
	Commerce
	
	
	
	

	No sink included (NA)
	Land use change
	Pro-nitrogen
	
	
	
	

	
	Urban dev. & tourism
	
	
	
	
	

	
	Other
	
	
	
	
	

	
	Multiple
	
	
	
	
	

	
	No sector included (NA)
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	Table 3. Classifications used in the SANH policy analysis approach 

	Classification 
	Codes
	Description 

	Sink
	Water; Air; Climate; Soil; Ecosystem; Multiple (if more than one sink was referred to); Non-Applicable (NA)
	An (environmental) sink refers to a reservoir that takes up a nitrogen or, where nitrogen loads can accumulate and can have an ‘impact’ such as in the air or in the soil. The sink was identified based on the policy objective or content, and not based on assumed environmental impacts. If the policy mentioned more than one sink it was classified as ‘multiple’. For any policy that did not refer to a sink they were classified as NA.

	Sector
	Main sectors: Agriculture; Energy; Food; Industry; Land Use Change; Transport; Urban Development & Tourism; Waste; Other; Multiple; 
Non-Applicable (NA).
	Policies were coded to a main (economic) sector based on whether a sector(s) was recognised in the policy objective or content. Policies could be classified as ‘multiple’ if they referred to more than one sector. For any policy that did not refer to a sector they were classified as NA. 

	Policy type

(Policies can include multiple policy instruments, therefore policies could be coded under one or more of these codes as appropriate) 
 
	
	
	Regulatory
	Regulatory policies were identified if they set quantifiable limits or restrictions on nitrogen production, consumption and loss. This could also include broader strategies if they include quantifiable targets that could have impacts on nitrogen management. 

	
	Economic
	Economic policies were identified if they used financial incentives and signals to spur quantifiable improvements in management and nitrogen mitigation. This could include, for example, policies that require licences or penalty fines for water pollution. 

Following Kanter et al. (2020) regulatory and economic policies were classified as ‘core’ policies, i.e. those most likely to have an impact on nitrogen production, consumption of management.

	
	Framework
	A framework policy was identified for having broad objectives relevant to nitrogen pollution with no quantifiable constraints and/or delegation of authority for nitrogen policymaking to another governing body. 

A number of indirectly relevant policies fell under this definition. For example, it could be a regulatory policy, but in the absence of direct quantifiable constraints on nitrogen it would be classified as a ‘framework’ as in the case of the Regulations on Safe Food (Healthy Environment Protection), from Bangladesh. 

	
	Data and methods
	Data and methods included policies that establish, or call for, data collection and reporting protocols for various aspects of nitrogen pollution. This would also include standards (which could in addition be classified as regulatory). Policies that refer to an objective and/or actions for monitoring and evaluation (M&E) were also classified as data and methods.

	
	Research & Development (R&D)
	Policies were identified as R&D if they referred to promoting research and developments in the text and if that research relates to nitrogen management. This would include those policies that allocate funding for R&D both into the effects of nitrogen pollution on the environment and human health and into new technologies that could improve nitrogen management. 

	
	Commerce
	Policies identified as commerce include those that regulate an aspect of the business environment surrounding nitrogen production and consumption.

	
	Pro-nitrogen
	Policies classified as ‘pro-nitrogen’ include those that lower the price of nitrogen production and consumption via government aid or other means, usually incentivizing higher farmer-level nitrogen use.

	Pollution type	
	Point source 
	‘Point source’ pollution is where nitrogen pollution is discharged directly into water or into the atmosphere at a ‘discrete point’, making it easier to control and monitor. A policy would be classified as this if it states actions to target/control/measure point source pollution. In our classification the term ‘point source’ did not need to be used explicitly as long as the policy text described the pollution type. 

	
	Non-point source
	‘Non-point source’ covers pollution that comes from multiple land, air or water sources and can be carried overland, underground, or in the atmosphere, making them difficult to measure and control.

A policy would be classified as this if it states actions to target/control/measure non-point source pollution. In our classification the term ‘non-point source’ did not need to be used explicitly, as long as the policy text described the pollution type.

	
	Both 
	Policies were classified as ‘both’ if they recognised both point and non- point source pollution in the policy text. A policy could be classified as both even if it did not explicitly mention the terms but as long as it acknowledged the differences between the two pollution source types.

	
	Unspecified
	Policies were coded as ‘unspecified’ if they did not reference or recognise in the text the different nitrogen pollution source type(s).

	
	Non-applicable (NA)
	NA was applied to policies by default if the policies were classified with a negative impact direction, and/or as having an indirect relevance to nitrogen (see other classifications).

	Impact direction
	Positive
	A policy was coded with having a potentially ‘positive’ impact on sustainable nitrogen management if it promoted a reduction in nitrogen pollution and/or improved nitrogen management whether directly or indirectly. For example, this would include policies that were environmentally oriented such as; environmental standards, or those focussed on improving water quality.

	
	Mixed/ neutral 
	A policy was coded as ‘mixed/neutral’ if in the text it has the potential to have positive and negative impacts on sustainable nitrogen management. For example if the policy was aiming to enhance food production (increasing intensification) but also considers environmental impacts. 

A policy may also be potentially ‘neutral’ in its impacts, particularly if it is more distantly related to nitrogen. For example the Town and Country Planning Ordinance No. 13 of 1946 in Bhutan that impacts waste management through infrastructure planning but does not directly deal with nitrogen management.    

	
	Negative
	A policy was classified as having a potentially ‘negative’ impact on sustainable nitrogen management if in its proposed actions it could cause excess reactive nitrogen and it does not refer to any type of environmental consideration. For example policies that promote synthetic fertiliser use, or fossil fuel extraction, but do not propose any measures to mitigate harm to the environment. 

	Impact scope 

This classification was for distinguishing the scale of ‘possible’ impact a policy could have on nitrogen use.
	Large
	A policy would be classified as having a ‘large scope’ if was a nation-wide policy, with wide implications for nitrogen management. For example a national agricultural policy that refers to fertilizer and/or manure use and/or management. 

	
	Medium
	‘Medium’ scope would applied to a policy that may encompass a large area (national) but have fewer potential implications for nitrogen management such as a National Policy on Marine Fisheries 2017, from India. This classification could also be applied to sub-national level policy with higher potential implications for nitrogen management such as the Punjab Water Policy 2018, from India.

	
	Small
	Policies with a ‘small’ scope include smaller spatial administrative areas than the province level, and may be area/zone specific such as the Royal Chitwan National Park Rules 1974, from Nepal, and/or with minor implications for nitrogen management, e.g. Plants Protection and Quarantine Law 2017 from Afghanistan.

	Relevance


	High (direct) 
	To be classified as having a ‘high and direct’ relevance to nitrogen management, the policy had to include one or more of 29 key words[footnoteRef:2]. For example the policy refers to fertilizer and/or nitrogen pollution in its text. Policies classified as direct included the National Action Plan on Air Pollutant 2019, from the Maldives and the Pakistan Climate Change Act, 2017. [2:  Key words: fertilizer, manure, N, N pollution, nutrient pollution, nitrate, nitrates, ammonia, N oxides, nitrous oxide, N2O, NH3, NO3, NOx, eutrophication, hypoxia, air quality, air pollution, emissions, groundwater quality, groundwater pollution, freshwater quality, freshwater pollution, water quality, ozone depletion, climate change, greenhouse gas, agrochemical and effluent.] 


	
	Medium (indirect)
	Policies classified with ‘medium’ relevance included ‘indirect policies’ that still had a clear relevance to nitrogen, but did not contain the key words. These policies were largely identified by using synonyms of the key words. Polices classified as medium included the Orissa State Livestock Sector Policy 2002, from India and the National Livestock Development Policy 2006, from Sri Lanka.

	
	Low (indirect)
	Policies classified with ‘low’ relevance include those policies more distantly related to nitrogen management such as ‘seed’ policies or road expansion policies. These policies did not contain any key words or related synonyms but could potentially have indirect implications for nitrogen management. For example road expansion policies that encourage more cars, thus leading to increases in reactive nitrogen emissions, unless mitigated by other policy initiatives and measures. A policy classified as having a low impact on nitrogen management includes the Regulations for the use of food additives 2017, from Bangladesh. 



1.3 Quality control 
As part of an integrated, interdisciplinary, and rigorous approach, our team took the following steps:
· SANH researchers, along with Kanter[footnoteRef:3] (as a co-author), improved the global study approach for South Asia to provide a deeper assessment of direct and indirectly related nitrogen policies. The global database contained only 9% of the 966 South Asia policies collected by SANH.  [3:  Kanter was the first author of the journal paper (Kanter et al. 2020) that produced the first global nitrogen policy database.] 

· A core coordination team, with expertise in policy analysis and social sciences, facilitated the co-design and consistency of the research approach with the wider team. Online bi-weekly group meetings helped sustained momentum, encourage involvement and share progress.
· One to one discussions and training with all partners involved in the data collection and analysis ensured consistency, uniform capacity and confidence in interdisciplinary policy analysis. 
· The wide range of expertise within the team directly benefited this work to identify the range of sectors, and their possible impacts for nitrogen management, supporting our policy filtering and classification process.
· For each country, policy datasets were quality checked, both by the coordinators, and also by external reviewers (including Kanter), to ensure that the filtering and classification processes were aligned.
· The current database would have been impossible to produce without the direct involvement of the south Asian research partners. As a group, national web sources could be identified, and language barriers were overcome.

1.COLLECTION 


Nitrogen-relavant policies valid at December 2019, were collected from multiple online web sources; including FAOLEX (a global database for environmental policy) and other sources including government and ministry websites. For the South Asia region, 55% of policies were sourced from FAOLEX and 45% from other web sources.


2. FILTERING


Policies were filtered to ensure their relevance. This was done by identifying their relation to relevant sectors and sub-sectors, in addition key words were used to guide assessments of relevance. Such as the inclusion of certain the key words; fertilizer, manure, nitrogen pollution, nutrient pollution for example (see Table 3). 


Policies were classified based on their content (see Table 2 and 3). The classification was based on: environmental sink, sector and sub sector, and policy type. The policies were further assessed based on their relevance to nitrogen, the impact scope, impact direction, and pollution source target. 


Policies were further filtered by clustering. For instance policies were checked to see if the policy was, or had, a ’central node’ (core or original policy, such as an Act, Law or strategy). or whether it was, or had, subordinate poilcies (e.g., rules or regulations and/or a subnational policy), or an amendment (e.g. update to an existing policy). If it was an amendment it was assesed by whether there was substantial new content related to nitrogen compared to other related policies, and if so, it was kept as a separate entry. If the policy had been repealed/replaced or was only a minor amendment it was clustered. In other words it was not counted as an individal policy and it was clustered to the 'core' policy.


3. CLASSIFICATION


Decriptive information was recorded into a spreadsheet format this included: the policy title, the year of policy establishment, the policy data source (1= FAOLEX/ECOLEX; 2= other source), if the policy was sourced from FAOLEX we included its ID (Rec.Id) and provided the Record ID URL (which gives direct access to the FAOLEX abstracts and indexing information about each text), the policy web source link (Related File URL) where available (as in a few some cases only a hard copy was available), policy document type (legislation, policy, regulation, miscellaneous), country, territorial division (national or sub-national), language, and responsible ministry (if applicable).










