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This note is part of a series of three Technical Methodological Notes prepared to support the development 

of Natural Capital Accounts based on the System of Environmental Economic Accounts (SEEA) as part of 

the Darwin funded project: Integrating Natural Capital into Sustainable Development Decision-Making in 

Uganda. This project is a joint initiative by the National Environmental Management Authority (NEMA), the 

National Planning Authority (NPA) and Uganda Bureau of Statistics (UBoS), with support from the UN 

Environment World Conservation Monitoring Centre (UNEP-WCMC), International Institute for 

Environment and Development (IIED) and Institute for the Development of Environmental-Economic 

Accounting (IDEEA Group).  

 

Suggested Citation: UNEP-WCMC, IDEEA, NPA, NEMA & UBoS (2019) Draft Methodological Note: Fisheries 

Accounts. V0.1. Darwin funded project: Integrating Natural Capital into Sustainable Development Decision-

Making in Uganda. 
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1 INTRODUCTION 

1. Uganda’s fisheries are a major source of employment, food, local income and export earnings. It is 

estimated that between 1.0 and 1.5 million Ugandans are directly engaged on a full or part time basis 

in capture fisheries, with another 5,000 engaged in the industrial processing fisheries sector and 2,000 

in aquaculture (NEMA, 2016). An estimated 300,000 people, including many poor men and women, 

are directly involved in fishing, fish processing and fish trading (NEMA, 2016). For Uganda, the 

contribution of the post and non -harvest fisheries subsector to the economy is substantial, accounting 

for around 75% of fisheries total contribution to GDP (World Bank et al., 2012). 

2. With respect to fish catch by water body, Lake Victoria dominates and is responsible for around 50% 

of all measured fish catch. Lake Albert contributes around 31% and Lake Kyoga 10%. In 2016, the total 

catch across all waterbodies was recorded at approximately 470 million tonnes. With respect to the 

formal economy, fishing activities contribute 1.6% of GDP in 2016 (approximately 1.4 billion shillings) 

(UBoS, 2017).  

3. Uganda has a long tradition of artisanal fisheries (subsistence and commercial) – an estimated 80 per 

cent of fishers may be categorized as artisanal (UNCTAD, 2017), although this figure may actually be 

higher. As set out by World Bank et al. (2012), the term artisanal implies a simple, individual (self-

employed) or family type of enterprise based on the use of low levels of technology, rather than 

describing the scale of the activity. Because the fish are caught for domestic use or sold onshore 

directly to end consumers, the economic and nutritional contribution of artisanal fisheries is, typically, 

underrepresented in national accounts and food balance sheets (World Bank et al., 2012).  

4. The lack of information on artisanal fisheries in the national accounts, means they are not well 

considered in decision-making processes that directly affect the sector. As such, despite their 

importance for food security, livelihoods and the economy; resources and investments in the fisheries 

sector (e.g., government subsidies) are often low and fail to reach the people who need them most 

(Porras et al., 2019). This often has negative impacts on fish stocks, for example a lack of 

infrastructure, technology and access to credit may force fishing closer to shore and encourage over-

fishing and harmful fishing practices (Porras et al., 2019). 

5. Increased fishing effort is putting a lot of pressure on capture fisheries, which is further exacerbated 

by destructive fishing gear and technologies in order to improve catches (NEMA, 2016) and water 

pollution in Lake Victoria (UNCTAD, 2017). As a result, the Nile perch stocks on Lake Victoria, for 

example, have decreased from an estimated 1.9 million tonnes in 1999 to 0.35 million tonnes in 2009 

(NEMA, 2016). Despite these pressures, fishing activities have actually grown over the past two years. 

With growth of 4.8% observed between 2016/16 and 1.7% between 2016/17 (UBoS, 2017). This is 

attributed to better enforcement of fishing laws and regulations, allowing stocks to recover (UBoS, 

2017). 

6. A symptom of the high fishing effort in Uganda is that around 40 percent of the catch of large species 

in Lake Victoria is estimated to be immature fish (NEMA, 2016). Informal exports to neighbouring 

countries are also identified as a potential issue, as these are often characterised as undersized or 

immature fish. The value of these informal exports has been estimated at around US$70 million in 

2010 (UNCTAD, 2017). Although, better enforcement of fishing regulations may have ameliorated this 

to some degree. 

7. Whilst the fishing sector is mainly artisanal in Uganda, the distribution chain of industrial-grade fish 

(mostly Nile Perch bound for the EU) is markedly different to that of species consumed in domestic or 

regional markets (UNCTAD, 2017). Approximately 20,000 tonnes of fish and fish products were 

exported from Uganda in 2016. The value of these formal exports in 2016 was over US$120 million 

(5% of total exports), larger than the value of petroleum exports and the third highest value export 

product (in total, 2016). As such, the export value of this part of the fisheries sector is also significant 

to Uganda’s formal economy and needs to be sustainably managed so that it can continue to contribute 
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to the economy of Uganda.  

8. The Uganda Green Growth Development Strategy (UGGDS) focuses on five core catalytic investment 

areas including agriculture, natural capital management, green cities (urban development), transport 

and energy for green growth and development. The natural capital management component of the 

strategy focuses on Wildlife and Tourism; Forestry; Wetlands, Fisheries and Water Resources (plus 

their associate sectors). A core concern of the natural capital management plan of the UGGDS (as well 

as the Fisheries Policy (2003) and NBSAP Target 3.9 for Uganda), is to foster better trans-boundary 

cooperation in fishery resource management.  

9. The Fisheries Policy (2003) for Uganda calls for: “Compilation of inventories of aquatic biodiversity 

resources, species distribution and role in aquatic systems for all waters” (NEMA, 2016). Uganda’s 

NBSAP echoes this, identifying: “Lack of realistic fish stock data for capture fisheries creates a weak 

basis for policy formulations, poor management decisions, under valuation of fisheries” (NEMA, 

2016). Despite this systematic undervaluing, fish levies for boats, fishmongers and fishing licences are 

identified as one of the key sustainable financing mechanisms by the UGGDS.  

10. The type of data that natural capital accounts can provide on fish stocks and fish harvests are 

fundamental to informing what these levies should be, as well as contributing to the information set 

that is needed for better trans-boundary management of fisheries resources. As the artisanal fisheries 

sector plays a key social, cultural and economic role in Ugandan’s livelihoods, it will also be essential 

to better understand the activity in this part of the fisheries sector. This includes the numbers and 

locations of livelihoods maintained, the contributions of catches to associated value chains and the 

dependencies for nutrition needs (Porras et al., 2019). Only by understanding the environmental 

pressures from overfishing in the context of the social and economic opportunities it supports, can 

sustainable development of Uganda’s fishing industry proceed. 

2 AIM OF THIS METHODOLOGICAL TECHNICAL NOTE  

11. This technical note provides an overview of how to compile a set of Integrated Fisheries Accounts that 

can be used to inform policy, management and better valuation of the fisheries sector so it can be 

managed in a sustainable way that contributes to Uganda’s green growth ambitions.   The purpose of 

the accounts is to organise information on ‘Stocks’ of fish and the ecosystems in which they are found 

and the ‘Flows’ of ecosystem services (i.e., fish provisioning) they provide to key economic units 

(government, households and businesses) in Uganda.    

12. The flow of ecosystem services from an ecosystem to an economic unit essentially represents a 

transaction. However, there is not a transfer of funds between the ecosystem and the economic unit. 

To realise the value of the ecosystem service, in this case fish provisioning – the economic unit (e.g., 

Ministry of Agriculture, Animal Industry and Fisheries (MAAIF) for publicly owned capture fisheries) 

sells access rights to other economic units (e.g., artisanal fisherman) to harvest the fish.  Once the fish 

are harvested, they are then sold to consumers and additional value realised. Figure 1 sets out this 

sequence of transactions and the associated agents. 

13. Here it is worth noting the case of subsistence fishing, where the economic unit (household) catches 

fish for their own consumption.  Whilst there is no actual transfer of funds, following the conventions 

of the System of National Accounts it is entirely appropriate to impute a transaction value for this 

scenario.  Otherwise this important aspect of the fisheries sector would be missed in national accounts 

(Eigenraam and Obst, 2018).   

14. In the case of aquaculture, the ecosystem is owned by the same economic unit that sells fish to the 

consumer.  As such, there is only one transaction that yields monetary value.  Whilst aquaculture 

activity occurs within the production boundary of the economy (i.e., fish ponds and cages are owned 

by economic units) and is recorded in the System of National Accounts, it is also considered in this 

note in order to provide a coherent picture of the fisheries sector in Uganda to decision-makers. 
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Figure 1: Transactions between ecosystems, economic units and consumers, adapted from 

Eigenraam and Obst, (2018) 

15. As can be inferred from Figure 1, there is clearly an incentive for the economic unit (government or 

enterprise) to maintain fish stocks and the ecosystems in which they are found at the level that will 

support a maximum sustainable yield over the long term.  This requires avoiding overfishing and 

maintaining the condition of fishery ecosystems (i.e., lakes and rivers for capture fisheries).    This 

reflects that the fish stocks and the ecosystem in which they are found are the fundamental assets 

supporting the transaction with the consumer, which ultimately realises economic benefits in the 

fishery sector.   

16. The environmental accounting approach set out in this note aims to integrate information on stocks 

of these fish and ecosystem assets, the ecosystem service flows they provide to specific economic units 

and the subsequent transactions between these units and different consumers (i.e., households, 

industries in the post-harvest sector, government and export markets) this supports.  The accounting 

approach is consistent with the UN System of Environmental Economic Accounting (SEEA).  The 

accounts presented have been produced in accordance with the guidelines set out in the SEEA 

Experimental Ecosystem Accounting (SEEA EEA) Technical Recommendations (UN et al., 2018),  the 

SEEA Central Framework (SEEA CF) (UN, European Commission, FAO, IMF, et al., 2014) and the SEEA 

for Agriculture, Forestry and Fisheries (SEEA AFF), which applies the SEEA CF to the activities of 

Agriculture, Forestry and Fisheries (FAO and UNSD, 2018).  

17. This technical note also draws on recent guidelines from the International Institute Economic 

Development (IIED) for mainstreaming small-scale fisheries in to national accounts by Porras et al., 

(2019). This helps to ensure the accounting structures and well suited to the artisanal fisheries that 

characterise the sector in Uganda. The SEEA EEA Technical Recommendations (UN et al., 2018) also 

identifies how Integrated Analyses of biophysical accounts, alongside economic (e.g., fishery levies 

and revenues) and social-economic data (e.g., poverty incidence), can support decision-makers in the 

pursuit of inclusive, sustainable development. To these ends, this technical note provides overview 

guidance on how extended Integrated Analyses could be generated in response to identified user needs 

in Uganda (identified via the Context Analysis (UNEP-WCMC et al., 2019) and Inception Workshop  

(NEMA et al., 2019) reports for the project).  

18. This note is intended to summarize the data requirements and methodological considerations for 

developing a set of Fisheries Accounts, and integrating these with wider economic and socio-economic 

data. This provides a template to present and disseminate an aggregated set of key monetary, physical 

and socio-economic information relevant to fisheries, the livelihoods they support and their important 

nutritional contribution to Ugandan diets from a range of sources, including the System of National 

Accounts (SNA). The information is intended to be of key relevance to policy makers and respond to 

the identified user needs. In many circumstances, these integrated analyses can be used to calculate 

particularly important indicators (including the SDG indicators).  

19. As per UNSD (2017), this note follows the steps set out in the Generic Statistics Business Process Model 

(GSBPM) to support the compilation of SEEA accounts. Table 1 below briefly outlines the steps in this 

process. 
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Table 1 Generic Statistics Business Process Model 
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1. Specify User Needs: Engage users to identify their detailed statistical needs, propose 

high level solution options and prepare the business case 

2. Design: Design and develop activities and any associated practical research work needed 

to define the statistical outputs, concepts, methodologies, collection instruments and 

operational processes. Specify all relevant metadata as well as quality assurance 

procedures 

3. Build: Build and test the production solution 

4. Collect: Collect and gather all necessary information (data and metadata), using different 

collection modes and load them for further processing 

5. Process: Clean data and prepare them for analysis 

6. Analyse: Produce statistical outputs, examine them in detail and prepare them for 

dissemination. Prepare statistical content and ensure outputs are ‘fit for purpose’ prior to 

dissemination. Ensure statistical analysts understand the statistics produced 

7. Disseminate: Release the statistical product and support users to access and use the 

output 

8. Evaluate: Conduct an evaluation of the process and agree an action plan 

 

20. The Fisheries Accounts and integrated analyses set out in this note represent a minimum set of 

information to compile and report, explicitly identifying the most important data items. This 

represents a minimum dataset in order to supply an evidence base in response to identified user 

needs. In future iterations of the accounts, account producers may wish to extend the level of detail in 

areas deemed particularly policy relevant.  

21. There are two additional Methodological Technical Notes on using the SEEA to organize information 

to support decision-making for Biodiversity and Tourism and Land Degradation produced via the 

Darwin funded project: Integrating Natural Capital into Sustainable Development Decision-Making in 

Uganda. Whilst these notes are designed to support the compilation and use of SEEA based accounts 

in Uganda, the approaches should be transferable to other countries with similar policy and 

environmental management concerns.  

22. These Methodological Technical Notes support the mainstreaming of certain aspects of biodiversity 

and the environment into sustainable development decision-making. However, they remain focused 

on specific themes and should be considered only as a component of the required information system 

to inform on macro-level decision making in the context of sustainable development. Additional SEEA 

based accounts are required, in conjunction with wider statistics, to deliver a full, coherent picture of 

the interactions between the environment and the economy in Uganda and inform on the full set of 

ambitions for sustainable development set out in Uganda’s Green Growth Development Strategy, 

National Development Plan (II) and the SDGs. Nonetheless, these notes make a concrete contribution 

to these aims, both in the context of environmental sustainability and mainstreaming the environment 

into planning and poverty alleviation. 

23. As a final point, it is noted that the accounts are not intended to reveal all the subtle interactions that 

exists between fisheries, well-being, livelihoods and the economy. As such, more information is 

required than is presented in the accounting tables herein to inform the management of fisheries at a 

very local scale.  
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3 SPECIFY USER NEEDS 

24. Environmental-economic accounts are part of a broader information system that will have various 

“entry points” into different stages of policy cycles and policy analysis. These include: Issue or Problem 

Identification; Policy response; Implementation; Monitoring; and, Review. There will also be multiple 

ways in which the information provided by accounts is used by different users of this information. 

These concepts are discussed further in the context of designing environmental-economic accounts 

by Vardon, Burnett and Dovers (2016). They highlight the need for “decision-centred design” of 

accounts, to provide the most decision-relevant information in the most usable format to those making 

the decisions (i.e., meeting the specific needs of account users). This, in turn, will increase the use of, 

and demand for, the accounts and help ensure that they get institutionalised within national reporting 

systems and commitments. 

25. As part of the Integrating Natural Capital into Sustainable Development Decision-Making in Uganda 

project, a context report has been drafted to help inform a User Needs Assessment (UNEP-WCMC et 

al., 2019). The first stage of informing the assessment was to undertake a desk-based study of the 

range of relevant policy entry points for biodiversity-related Natural Capital Accounts within existing 

relevant national policies, plans and commitments for Uganda. This has been supplemented based on 

outcomes from the inception workshop for the project held in Uganda in December 2018 (NEMA et 

al., 2019). This workshop provided an opportunity to build consensus on the policy questions and 

uses, key users and the essential information needs that should be included in an integrated fisheries 

account. These were further refined in bilateral stakeholder engagements with key account user 

groups and data providers to further define a set of User Needs. These are summarized in Table 2. 

26. A collaborative and iterative design process will be required to draw information from environmental-

economic accounts and present it to decision-makers in a form that is, and continues to be, easy to use. 

As such, it should be anticipated that progress between the specification of user needs and the design 

and build phases of compiling the accounts will also be iterative in nature. Nonetheless, Table 2 

provides a specification on which the first set of accounts can be built and this Methodological 

Technical Note Version 0.1 provides a foundation for the first iteration in deciding a methodology for 

compiling fisheries accounts in Uganda. 

Table 2: Policy questions and user needs (Fisheries Accounts)  

Policy question Key Accounts Elements (User needs) 

What are the trends in Uganda’s Fish Stocks? Fish stocks (physical) 

Ecosystem health (lakes and rivers) 

What is the economic implication of declining 
fish stocks in domestic and export markets?  

Fishing efforts (Fishing time per unit catch) 

Fish catch (size and diversity) 

Fish exports and the fishery value chain (physical 
and monetary) 

 

What is the implication of declining Fish Stocks 
on livelihoods in lakeside communities?  

Fish catch (size and diversity) 

Information on sector employment (harvest and 
post-harvest) 

Information on poverty 

What is the implication of declining Fish Stocks 
on nutrition (i.e., protein consumption) within 
the general population? 

Domestic consumption – dietary breakdown of 
households  

How should we set standards for fisheries 
practice? 

Value of fish products (monetary) 
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At what level should the government to decide 
the fish levy on catch at the national level? 

Quantity/value of fish consumed domestically  

How do we report on SDG 14.4.1 (Proportion of 
Fish Stocks within biologically sustainable 
levels)? 

Fish stocks (physical) 

Ecosystem extent and health (lakes and rivers) 

Do we have enough fish to support more 
economic activity, for example to build new fish 
processing facilities? 

Fish stocks (physical) 

Ecosystem health (lakes and rivers) 

What is the economic loss of no action to 
address pressures on fisheries (pollution; 
habitat degradation; invasive species; over-use; 
and, background climate change)? 

Ecosystem health (lakes and rivers) 

Information on sector employment (harvest and 
post-harvest) 

Value of fisheries and costs on taking action  

  

4 DESIGN AND BUILD THE ACCOUNTS 

4.1  FISHERIES SEEA EEA ACCOUNTS 

27. The SEEA is a multipurpose framework for understanding the interactions between the environment 

and the economy, thereby extending the established System of National Accounting (SNA) used for the 

measurement of economic activity and related stocks and flows. The SEEA-CF & SEEA AFF extend this 

framework beyond the units of the economy to consider stocks of environmental assets and the 

natural inputs they provide into the economy (e.g., fishery stocks and flows of fish subsequently 

harvested from them).   The SEEA EEA provides an additional perspective, where the measurement 

focus is not on individual environmental assets (e.g., fish stocks) but on ecosystems as assets, which 

are measured in terms of their extent, condition and the services they provide to different 

beneficiaries. The relationship between the SEEA EEA accounts is shown in Figure 2 (white boxes).  

 

Figure 2: Relationship between core SEEA-EEA accounts and thematic accounts (adapted from 

Chow 2016) 

28. For fisheries, the ecosystem service supply and use accounts are a fundamental to the user needs 

identified in Table 2. For ecosystem provisioning services, such as fish provisioning, the flows (i.e., 

tonnes supplied and used and their value) considered by the SEEA CF and SEEA EEA are entirely 

equivalent.   However, it is important that the supply and use accounts are structured in a fashion that 

communicates on the transactions set out in Figure 1 (as described in Section 1).  

29. In addition to the core ecosystem extent, condition and services accounts shown in Figure 2, thematic 

accounting is also identified within the SEEA EEA. Figure 2, highlights Species Accounts as a thematic 

account of focus (green box).  This sits within the wider biodiversity accounting theme identified in 

the SEEA EEA.  In the context of fisheries, the Species Account in Figure 2 can be considered equivalent 

to the Fishery Asset Accounts presented in the SEEA CF and SEEA AFF and linked directly to the 
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ecosystem service supply and use accounts discussed above.  However, it is highlighted that there will 

be wider aquatic species that will be important for ecosystem processes, conservation and social 

welfare that are omitted and will be relevant to a wider set of ecosystem services than just fish 

provisioning.  This is considered acceptable given the narrow focus of this note.  

30. In the context of fisheries, there are important potential integration options within the core accounts 

of the SEEA EEA framework. Ecosystem condition accounting for pollution pressures and invasive 

species (e.g., water hyacinth) in lake ecosystems; and, accounting for the role of nursery and breeding 

habitats in supporting wider fisheries production will be important for the sustainable management 

of fisheries in a more holistic sense. These have useful management and policy applications, for 

example informing where gazettement of nursery habitats, could be targeted, as proposed under 

Uganda’s Fishery Policy, 2003 (see Table 9 of NEMA, 2016).  

31. The Porras et al. (2019) IIED toolkit seeks to collate the evidence base to answer key policy questions 

relevant to small scale fisheries and sustainable development. These are: Identifying the contribution 

of small scale fisheries to the economy (including employment and food security); Identifying where 

public investment should be targeted to support vulnerable groups; Informing on the economic 

returns on investment; and, Understanding the sustainability of fishing activity and its resilience (e.g., 

to climate change). Porras et al. (2019), identify that the types of data needed to build accounts that 

are relevant in these regards comprise:  

 Data on fisheries assets (stocks) and changes in stocks. This includes the stocks of fish themselves 
but can also be extended to consider data on ecosystem assets supporting fisheries (e.g., ecosystem 
condition) (as described above) 

 Data on fisheries flow variables: Such as tonnes of fish caught (described above), number of 
fisherman and appropriate aggregates including monetary and nutritional values.  

 Data on economic transactions related to fisheries sector. 

32. The ambitions of the IIED toolkit are well aligned to the ambitions of this Darwin project with respect 

to mainstreaming fisheries information into development planning, specifically to achieve better 

outcomes for biodiversity and alleviation of poverty. As such, this technical note also links to the 

accounting structures proposed by Porras et al. (2019) and aims to develop them for the case of 

Uganda. This includes proposing suitable Integrated Analyses Tables, which inform on the key 

statistical requirements of the accounts to meet the User Needs in Uganda (as described in Section 3). 

These Integrated Analyses integrate key information from the accounts described above and wider 

statistics (e.g., on poverty and employment).  They are intended to provide information on the 

relationship between fisheries, the fishery sector and social welfare. Figure 3 illustrates how the 

accounting process can harmonize basic data from a range of providers to yield a set of integrated 

accounts relevant to fisheries.  The right side of Figure 3 further illustrates the sustainable 

development policy’s and themes the integrated accounts can inform. 

33. From these Integrated Analyses Tables potential indicators can be developed to inform sustainable 

development planning and policy for managing and developing the fisheries sector.  The type of 

indicators that can be calculated from the Integrated Analyses Tables (and the SEEA EEA Accounts 

more generally) to support decision-makers in the context of sustainable development are discussed 

in Section 6 of this note. 
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Figure 3: Integrated accounts for the analysis of fisheries, adapted from (Eigenraam and Choi, 

2017)  

34. The accounting and integrated analysis tables presented in this technical note are also provided in 

excel format in Appendix A. As noted, these accounts should be developed as an iterative process that 

arrives at the correct balance between the detail sought by policy makers and analysts, the capacity of 

the national statistical office and the fundamental data basis that exists in Uganda. 

CHARACTERISING THE FISHERIES SECTOR 

35. Following Porras et al. (2019), the first step in the compiling the fisheries accounts should be the 

disaggregation of the sector to artisanal (small scale) and industrial (large scale) fisheries. This is 

important because the type of management intervention necessary for sustainable development for 

each sector to support green growth will (typically) be quite different. There are a number categories 

and indicators that can be used to define artisanal (small-scale) from industrial (large-scale) fisheries. 

World Bank et al. (2012) Table 2.2, provides a disaggregation matrix for a number of generic 

categories to facilitate this process. This is replicated as Table 3 below.   

36. Discussion with stakeholders and fishery experts in Uganda identified that the fishery sector is 

dominated by artisanal / small-scale fishing.  Given industrial fisheries have no significant input into 

the fishery sector there is no need for disaggregation of the sector in this instance.  However, in order 

to support practitioners interested in applying this note, Table 3 will help in characterising the fishery 

sector in other countries. 
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Table 3: Generic Characteristics of Categories of Fisheries (Table 2.2, World Bank et al. (2012) 

 

LAKE AND RIVER ECOSYSTEM EXTENT ACCOUNTS 

37. The SEEA EEA Technical Recommendations (UN et al., 2018), establishes a stepwise approach for 

ecosystem accounting. As set out in Figure 2, a fundamental first step in ecosystem accounting is 

quantify the extent of different ecosystems by type. The aim of this account is to track the extent of 

different ecosystem types over time.  Capture fisheries in Uganda will be concentrated on the main 

lakes.  The extent of these ecosystem assets should be relatively easy to recover via the land cover 

accounts for Uganda and the land cover maps for Uganda for 1990, 2005, 2010 and 2015 via the 

National Biomass Study (Diisi, 2009).  

38. Depending on data availability, lake ecosystem extent accounts could be further disaggregated to 

reflect the extent of different ecosystems within a lake.  For example, mapping the extent of different 

nursery grounds and monitoring them over time would be important for the informing the holistic 

management of the lake and its capacity to produce fish.  There are likely to be several different 

ecosystems within a lake that are important to different stages in a fish species lifecycle.  These 

possibilities are discussed further in Section 8.  Within this technical note, nursery ground extent is 

considered an indicator of lake condition with respect to the production of fish.  However, it is 

acknowledged this is a pragmatic approach based on data availability at this stage. 

39. As a caveat to the above, it is acknowledged that there are likely to be a number of smaller water 

bodies whose extent varies considerably seasonally and are important for livelihoods and nutrition 

locally. Furthermore, Ecosystem Extent Accounting for liner features, such as rivers, remains an area 

of ongoing research for the SEEA EEA and are unlikely to be well represented in the land cover 

accounts for Uganda.  This needs to be explored further, particularly for the context of the River Nile, 

which may support important fisheries. 

40. The accounting structures presented in this note can also be compiled for smaller areas within lakes.  

For instance, beach management units used to administer access and fishing activities within different 

areas of lakes.  Subject to data availability, the accounts set out in this note could be compiled for each 
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of these discrete administrative areas to inform local management and then aggregated to the lake 

and national scale to inform more macro-level planning processes. 

LAKE AND RIVER ECOSYSTEM CONDITION ACCOUNTS 

41. In the SEEA EEA, ecosystem assets are measured in terms of both their extent and condition.  As shown 

in Figure 2, the ability of ecosystems to deliver services is linked to both of these dimensions.   In order 

to provide a holistic picture of the state of Uganda’s capture fisheries it will be useful to have 

information on the condition of the ecosystems that support them.    

42. It is highlighted that further research into the availability of systematic monitoring data on lake and 

river ecosystem condition is required.  Nonetheless, Table 4 provides an indicative list of ecosystem 

condition metrics relevant to fisheries that should be explored for inclusion in an Ecosystem Condition 

Account for Lake and River Ecosystems in Uganda.   

Table 4: Ecosystem Condition Account for Lake and River Ecosystems 

 

FISH ASSET (SPECIES) ACCOUNT 

43. The SEEA EEA proposes a biodiversity account for species abundance following the general form of 

the asset accounts of the SEEA CF (Table 4.7, UN, European Commission, FAO, OECD, et al., 2014).  As 

such the Physical Asset Accounts for fish resources set out in the SEEA CF or SEEA AFF and by  Porras 

et al. (2019) are considered to provide entirely suitable structures for the Thematic Species Accounts 

in Figure 2.  At least for the purpose of this note, which specifically focuses on fisheries.  

44. The physical asset account should show the total biomass of all species harvested or cultivated within 

a national boundary. This provides important information on what is happening to supplement 

information on the physical and monetary flows from the supply and use accounts, as it can identify 

where the resource base is being over exploited in pursuit of income.  

45. The asset account should cover all inland fisheries within Uganda’s Exclusive Economic Zone (EEZ), 

including the lakes it shares with its neighbours and migrating fish that straddle the border of the EEZ. 

Given Nile perch accounts for 90 per cent of official fish export earnings (UNCTAD, 2017), it may be 

useful to disaggregate this species within the asset account. It may also be appropriate to include 

Tilapia (data permitting) and other species that may be locally and regionally important. In practice, 
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the asset account should also include the stocks of aquaculture facilities in the country, this will 

provide a complete picture of the fisheries sector. For coastal countries, it should also include coastal 

fisheries and legally accessible stocks on the high seas (Porras et al., 2019). 

46. Based on the structure presented in Porras et al. (2019) and the SEEA AFF, Table 5 sets out a fisheries 

asset account for Uganda. In Table 5 the fishery stocks are disaggregated by rows for different lakes 

and rivers. Lake Victoria, Lake Albert and (to a lesser degree) Lake Kyoga are prioritised as they 

dominate the fish catches reported in Uganda (UBoS, 2017). Rivers are also included as an additional 

ecosystem type providing fish for completeness but data on riverine fish stocks may be limited.   The 

final rows in Table 5 presents information on the fish stocks for aquaculture, those in cages (lakes) 

and ponds (inland). 1 It is noted that Table 5 can be disaggregated further by species, as shown for the 

case of Lake Victoria only.  

47. The third column in Table 5 provides the information on the physical opening stocks of these 

resources (e.g., in tonnes) by ecosystem asset and species (where data is available). The nature of 

these additions to stocks are recorded in the next three columns of Table 5. The reductions to the 

stocks over the accounting period (e.g., one year) are recorded in the columns in the right side of Table 

5, for instance large losses due to disease could be recorded as catastrophic losses. The net changes 

based on the additions and reductions are recorded in the penultimate column of Table 5, and the 

closing stock in the final column of Table 5. 

48. The scope of accounting items in Table 5 is ambitious, and it may not be possible to get data to inform 

on the nature of the gross changes in Fisheries Stocks in all circumstances.  Measuring aquaculture 

resources should be straightforward, as these resources are under active management. Given the 

objectives of the project are to improve outcomes for biodiversity and poverty alleviation, the focus of 

this note is on capture fisheries (lakes and rivers). However, understanding the availability of cultured 

fish substitutes is important as it can serve to reduce pressure on wild resources and is also an 

important sector for green growth in Uganda.  Information on cage aquaculture should be 

disaggregated by lake or river (or lake sub area and river section) and ponds by district (if possible)

                                                                 

1 For statistical purposes, aquaculture resources relate to those aquatic resources that have been owned 
by some economic unit (individual or business) throughout their rearing period. This differs from 
fisheries, where aquatic resources are exploitable by the public a s a common property resources, 
including when such exploitation is licensed (Porras et al., 2019) 
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Table 5: Fisheries (species) asset account structure 
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ECOSYSTEM SERVICE SUPPLY AND USE ACCOUNTS 

49. The ecosystem services supply and use account records the flows of ecosystem services supplied by 

ecosystems types to economic units during an accounting period. Given the focus of this technical note, 

the ecosystem service of interest is the ‘fish provisioning’ service supplied by lake and river ecosystems 

(capture fisheries) and aquaculture ecosystems. Within the SEEA EEA, the concept of the supply of 

ecosystem services is equal to the use (or receipt) of ecosystem services. For the ‘fish provisioning’ 

ecosystem service, supply and use can be equated by using data on biomass (tonnes) of fish supplied 

by ecosystems. 

50. The structure of the ecosystem service supply and use accounts is presented as Table 5.1 in the SEEA 

EEA Technical Recommendations (UN et al., 2018). Table 6 and Table 7 below, apply and develop this 

structure to provide a Physical Supply and Use Table (PSUT) for the ‘fish provisioning’ ecosystem 

service in Uganda. Table 6 and Table 7 are designed to record the transactions between different 

economic units as set out in Figure 1. Table 6 is designed to record the transactions between 

ecosystems and economic units.  Table 7 records the subsequent transactions between the economic 

unit and consumer. Table 6 and Table 7 are also designed to integrate with the physical flow accounts 

for fish set out in Table 3.7 of the SEEA AFF (FAO and UNSD, 2018).  

51. The different types of economic units using the ‘fish provisioning’ ecosystem service are set out in the 

left-hand columns of Table 6 and Table 7. For all capture fisheries, it is assumed that it is the 

government that uses the fish provisioning service supplied by different ecosystem assets (lakes and 

rivers). This is because these fisheries are a public resource, which the government sells access to. For 

aquaculture facilities that are in private ownership, these private owners (businesses and 

households,) will be the direct users of the fish provisioning service. In so saying, cage aquaculture 

occurs in a public lake asset, access to which could be charged by the government. The specific 

ecosystem assets supplying the ‘fish provisioning’ ecosystem service are listed in the right hand 

columns of Table 6 and Table 7. The consumers who purchase fish once harvested are listed in the 

middle columns of Table 6 and Table 7. 

52. The top ‘Physical Supply Ecosystem Service (Tonnes, 2015)’ section of Table 6 presents statistics on 

fish biomass harvest by species and supplied by ecosystems assets within capture fisheries (lake or 

river) or aquaculture (cages or ponds).  This represents the supply side of the ecosystem service 

transaction.  The bottom ‘Physical Use Ecosystem Service (Tonnes, 2015)’ section of Table 6 presents 

these statistics disaggregated by the type of economic unit that uses the ‘fish provisioning’ ecosystem 

service as a basis for a subsequent transaction with a producer (in the case of a fisherman buying 

access rights) or a consumer (in the case of aquaculture). In addition, the right hand columns in the 

bottom section of Table 6 provides an opportunity to record information on intermediate ecosystem 

services (i.e., transactions between ecosystems).  For instance, more rows could be added to capture 

information on fish biomass recruitment from nursey grounds.  However, this is not considered 

further in this note. 

53. An inspection of Table 6 reveals supply is equal to use, as necessary for a recording of the transaction. 

With reference to Figure 1, Table 6 provides the information on the transaction between the 

ecosystem and the economic unit.  As such the middle columns relevant to consumers are blanked out.   

54. Table 7 reveals the subsequent transactions between the economic unit using the fish provisioning 

ecosystem service and the producer harvesting and selling the fish (i.e., the right part of Figure 1). 

Again the fish are disaggregated by species. The top ‘SNA Supply Products & Services (2015)’ section 

provides information on the biomass of different fish species landed or harvested by different 

producers (economic units). As shown in Table 7, the 7,500 tonnes of fish biomass supplied to the 

government by ecosystems (capture fisheries) has been reallocated to the businesses and households 

who have brought the rights to harvest this biomass (e.g., through fishing levies or quotas).  This is in 

addition to the 1,250 tonnes of fish biomass already produced by each of these economic units via 
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aquaculture. The SNA (System of National Accounts) means that these fish goods lie within the 

production boundary of the SNA (i.e., they are produced by an economic unit).  The total fish biomass 

produced by species (i.e., landed or harvested) in Table 7, matches the total fish biomass supplied and 

used in  Table 6.   

55. The bottom ‘SNA Use Products & Services (2015)’ section of Table 7 presents statistics on the 

consumption of fish biomass by economic unit. This includes households and business for final and 

intermediate consumption. This includes subsistence (final) consumption of fish produced (caught) 

by households and also consumed within the same household. Intermediate consumption pertains to 

the fish that enter the post-harvest sector.  This post-harvest sector reflects a spectrum of activities, 

from large cannery factories preserving fish in containers (e.g., tin can) to more traditional small-scale 

activities, such as sun-drying or smoking. The activities of this sub-sector are key to addressing the 

loss of fish that often occurs between production and consumption (Akintola and Fakoya, 2017). 

56. The left hand columns in the bottom section of Table 7 are blanked out as there is assumed to be no 

transactions between the different economic units producing fish. The right hand columns in Table 7 

are blanked out as the ecosystems delivering the ‘fish provisioning’ service have already transacted 

this service with the economic units (as shown in Table 6).   

57. Whilst information on the goods and services listed in Table 7 may be recorded elsewhere in the SNA, 

it is not aligned or integrated with information on the ‘Stock’ of fish and ecosystem assets that support 

their provision (e.g., Fish stocks in Lakes and rivers, the condition of these ecosystems).  Addressing 

this disconnect is vital to informing the relationship between Uganda’s environment and its economy, 

highlighting the importance of sustainably managing her ecosystem assets and identifying 

opportunities for development based on their sustainable exploitation. The accounts presented here 

provide such a framing to mainstream this into economic development and planning.  

58. The same structure presented for the physical supply and use accounts in Table 6 and Table 7 can be 

used for compiling monetary supply and use accounts. The monetary value of ‘fish provisioning’ service 

for capture fisheries (i.e., supplied by lakes and rivers) to the government is captured via fish levies 

and license fees charged by the MAAIF. Additional fees may be paid to MAAIF by owners of aquaculture 

cages, as these are placed in publicly owned ecosystem assets (lakes and rivers). This reflects the 

approach used by Remme et al., (2015) when valuing ecosystem services associated with hunting 

(which fishing is a form of) and is consistent with transaction based valuation approaches of the SEEA 

EEA (UN et al., 2018). The monetary value associated with sale of fish to consumers is reflected in the 

market price paid by the consumer at landing sites and should be recorded in Table 7.  This value may 

also be used to impute the value of subsistence fish consumption in  Table 7. 

59. For aquaculture, the farm gate price should be recorded in the relevant boxes in Table 7. Following, 

Remme et al., (2015) the resource rent approach can be used to estimate the return on natural assets, 

such as farmland, fish ponds and cages. Under this approach, the value of the ‘fish provisioning service’ 

can be estimated from the landed price by subtracting all costs for capital and labour. This is consistent 

with transaction based valuation approaches of the SEEA EEA (UN et al., 2018).  However, given the 

focus of this note on the artisanal fisheries sector and the ecosystems that support it, the position is to 

leave the calculation of these types of tables for monetary supply and use accounts for future iterations 

of the accounts should users require them. 

60. Adding this monetary information is clearly essential to informing economic planning for fisheries, 

determining investment levels in fisheries support and infrastructure development and what the 

likely returns may be in monetary terms and with respect to food security and employment.  It will 

also clearly reveal the level of economic activity that is dependent on the sustainable management of 

capture fishery ecosystems, their fish stocks and the pressures they face.  This will be very helpful 

information for budgetary allocation decisions aimed at supporting and developing the fishery sector 

in pursuit of green growth.   
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Table 6: Physical Supply and Use Tables for fish provisioning ecosystem services in Uganda 
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Table 7: Physical Supply and Use Tables for SNA Products and Service associated with fish provisioning ecosystem services in Uganda 
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4.2  INTEGRATED ANALYSES  

61. The aim of integrated analyses is to present a comprehensive overview of the key data relevant to 

fisheries in one table. To this end, Table 8 presents physical information on fisheries stocks, flows and 

pressures alongside information from the national accounts on economic activity and additional socio-

economic data for an accounting period (2015 to 2016).  

62. The left set of columns sets out key physical and monetary statistics from the fish asset (species) 

accounts and ecosystem service supply and use accounts. The information on stocks comprises an 

assessment of the fishery stock for the accounting period in Uganda. Information on supply comprises 

the aggregate physical and monetary measure of the catch from capture fisheries and its nutritional 

value, as well as the value of the catch consumed locally. Finally, information on post-harvest losses is 

also recorded in this part of the table (if available).  

63. In Table 8, the middle columns set out information on the economic transactions associated with 

fisheries and information on the main fishery pressure identified.  These include information in 

pollution, nursery and breeding grounds and invasive species from the ecosystem condition accounts 

and information on fishing effort and enforcements of fishing regulations (if available). The final set 

of columns in Table 8, set out key socio-economic statistics to help identify where fisheries investment 

and management is a priority for poverty alleviation, household food security and employment.  

Table 8: Integrated analysis for fisheries sector  

 

64. In Table 8, these statistics are spatially disaggregated by the three main lake fisheries in Uganda. 

However, if possible further spatial disaggregation of the data presented in Table 8 is likely to be 

extremely useful to decision-makers in understanding where, geographically, they should be targeting 

investments to improve fisheries, fisheries knowledge, fisheries infrastructure or address fishing 

pressures. For example, district level information on economic activity, fisheries pressures and socio-

economic activity. 

65. Table 8 is intended to support the calculation of key indicators relevant to the user needs set out in 

Table 2, and help identify and make the links to appropriate management responses. For example, 

high post-harvest losses suggest investment infrastructure to stop spoilage (e.g., preservation 

facilities) could boast economic output, this would be reflected in the value and employment levels 

recorded for the post-harvest sector. This is discussed further in Section 6. 
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 Production: Catch; Catch for human consumption; Waste and discards2 

 Employment: Numbers of harvesters; Numbers of postharvest workers by gender; Employment 
per ton of catch 

 Efficiency: Catch per fisher; Catch per ton of fuel 

 Economic contribution: Harvest GDP; Postharvest GDP; Recreational GDP  

67. Data were also evaluated as part of the inception workshop for the project. These data, the institutions 

responsible for their collation and further details are summarized in Table 9. The key institutions 

listed in Table 9 were engaged in bilateral discussions to enable them to contribute their expertise and 

knowledge to the Design and Build phase. This also helped to build a common strategy to support the 

regular compilation of the accounts, and secure continued access to the data necessary for their 

compilation.  

Table 9: Key data, institutions and further details for the fisheries accounts 

Data Institution Further details 

Fish Stocks: Specialised 
study for lakes and rivers, 
ponds and cages 

National 
Fisheries 
Resources 
Research 
Institute 
(NaFIRRI) 

 

Kajjansi Office hold data on aquaculture in ponds 

Jinja office for cages in lakes. 

Fish Stocks: Specialised 
study for breeding cycles for 
different species of fish -> 
recruitment 

NaFIRRI May have information on this for some species 

Fish Stocks: Studies on stock 
estimates for total fish 
stocks and economically 
important species (e.g., Nile 
Perch and Tilapia) 

NaFIRRI Biomass stocks are only for Lake Victoria (Nile 
Perch, Prawns; Tilapia and other species).  There is 
an annual time series 

 

Where do fishing profits 
accrue? Exports earnings are 
high but these profits may 
be accruing to foreign 
investment companies 

  

Are there any models that 
we could be using to 
recreate fish stocks from 
catch and other data? 

NaFIRRI Catch assessment and frame surveys available for 
wider range of lakes (Albert rift area; Kyoya and 
even minor lakes).  These can be used to estimate 
stocks relating effort to catch. 

Sustainable yields based on 
fishery stock assessments 

NaFIRRI  Lake Victoria only at the moment.  Biomass surveys  

Relate catch to effort and trends to identify where 
the MSY could have been – if passed or if it has yet 
to be passed 

Information on fishing effort 
(number of licenses, boats, 
fishermen, fuel used, etc.). 
Disaggregated to small and 
large scale fisheries. 

NaFFIRI /  

 

MAAIF 
Directorate 

Frame survey – all boats, gear, fisherman, socio-
economic surveys 

 

                                                                 

2 It is understood that fish are not discarded in Uganda (i.e., all fish caught are landed) 
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of Fisheries 
Resources 
(DFR) 

Types of flow captured and 
from which source (wild vs 
aquaculture, small vs large 
scale)  

MAAIF DFR Collected annually at landing sites and for 
aquaculture.  There is a statistical abstract. 

Information on fish catch 
from different land sites in 
fisheries 

MAAIF DFR 
/ NaFIRRI 

Collected annually at landing sites and for 
aquaculture.  There is a statistical abstract. Trends 
available for some areas from 1961. 

Frame survey is also by landing site and then catch 
assessment at the different landing sites. 
Stratification according to district.  Sample a few 
landing sites and scale up.  Stratification in terms of 
effort, gear / boats and quantity of fisherman 

Information on fisheries 
contribution to GDP and 
export value 

UBoS Collected yearly 

Information on livelihoods – 
incomes / jobs by gender in 
direct fishing and fish 
processing activities 

NaFFIRI Socio economic studies have been done in these 
areas.  May be absent for the post-harvest industry. 

Information on value chains 
– post harvest losses; value 
added via processing 
activities (locally and for 
export) 

NARO Office 
Kawanda  

 

Probably some studies on this 

Amount of fish consumed 
and where it is consumed 

MAAIF/ 
UBOS 

 

 

 

NaFIRRI 

Amount of Fish Exported (regional); Local 
consumption. 

Bank of Uganda have a good dataset on Nile Perch, 
Talipia from industries to export markets. 

In frame survey asked how much they take home 
from the landing site.   

URA Webportal (UBoS)  

FAO – may have some data.  WFP & FAO survey 

 

Fish frys – how many are 
used for breeding and how 
many put back to ponds and 
cages 

NaFIRRI 
Kajjansi 
office 

NaFFIRI  

 

Census of ponds done recently (ask Gertrude at 
Kajjansi) – the district statistical abstracts may have 
this too 

 

Remote sensed information on cages and their areas 
at Jinja office.  No ground truthing. Website: Cage 
agriculture – Pesca project, maps you can explore 
are here 

Information on economic 
transactions (subsidies, 
taxes / levies, etc.) 

MAAIF DFR Licenses are issued.  These are dedicated at district 
level, just resuming for Lake Victoria.  Trying to roll 
out to all lakes. 

Levies paid by exporters – fish factories. 

Fees to fisherman for permits 
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Nutritional information 
fisheries catch 

NARO Office 
-Kawanda  

Makerere 
University 
Fisheries & 
Aqua Dept  

For the main species – nutritional values are 
available format the three main species.   

Information on enforcement 
of fishing regulations (how 
many and where) 

MAAIF -> 
DFR 

2017 enforcement (BMU disbanded in 2015) been 
on Lake Victoria and major roads – this is a costly 
exercise. 

Information on poverty 
incidence and 
unemployment  

UBoS These data are available from the UBoS website. 
https://ubos.maps.arcgis.com/home/index.html 

Information on 
environmental pressures 
(pollution and invasive 
species)  

NaFIRRI 

NEMA 

Some studies by NaFIRRI 

Information on important 
fishery habitats (e.g., 
Nurseries) 

NaFIRRI This is known for some areas and could be 
extrapolated to other areas. A crude indicator could 
be the extent of these habitats in different aquatic 
systems 

Environmental protection 
expenditure: to address 
pressures, protect important 
habitat and enforcement of 
fishing regulations 

MAAIF DFR 
/ NEMA 

Data on the cost of enforcements but not enough.   

Moving towards protecting and gazzetting breeding 
areas. Need resources to demark these areas. 

 

5 COLLECT AND PROCESS DATA 

68. Expert input will be needed to estimate the fish stocks as the measurement of opening and closing 

stocks do not lend themselves to direct measurement. As set out in Section 5.9 of the SEEA CF, typically 

it will be necessary to rely on biological models and assumptions to make estimates. Porras et al. 

(2019) propose the following techniques to help inform stock estimations: 

 Qualitative assessments: Based on the use of biological and bio-economic models and catch 

statistics to estimate if fisheries are under-fished; fully-fished; or, over-fished. 

 Effort based estimates: Using the relationship between gross catches and catch per unit effort to 

estimate population densities and stocks. Although there may be limitations in applying this to 

the context of artisanal fisheries.  

69. Compiling fisheries ecosystem service supply and use accounts will require input from a range of 

experts across different disciplines. As small scale fisheries will typical suffer a paucity of data, it may 

be necessary to draw on expertise to recreate catch. This reflects that small scale fisheries are often 

not well monitored or regulated, sales may not be recorded in local markets and catch from women 

and children (e.g., for subsistence) may also go unrecorded.  

70. As with estimates of stock, catch data is usually estimated using information on fishing effort. Table 3 

in Porras et al. (2019) provides a number of methods for recreating catch and harvest data. These and 

others models and approaches should be explored with experts to identify the best approach given 

the available data. As Porras et al. (2019) identify, these estimates may suffer from considerable 

uncertainty, but it is better to have an imperfect estimate than a value of zero. 

71. Survey data may also be required to better understand flows of fish into the economy and quantifying 

the role of fisheries in supporting local livelihoods. This is particularly the case for small-scale fisheries 

https://ubos.maps.arcgis.com/home/index.html
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and subsistence fishing, which will be of high importance for local incomes, employment and nutrition. 

Where these data are not available, surveys and sampling strategies may need to be designed and 

implemented or data transferred and adjusted from similar contexts using expert judgements.  

72. It is unclear if suitable monitoring data for compiling Ecosystem Condition Accounts for lakes and 

rivers exists. NaFIRRI (2017) provides a summary of several studies that would be highly relevant to 

ecosystem condition accounting for Uganda lake ecosystems. One study identifies key fish breeding 

areas, the benefit of which can be articulated for the SEEA EEA ecosystem service accounts and 

support arguments for management interventions (e.g., gazzettment). Studies are also presented on 

the impacts of invasive species (Kariba weed) on ecosystem health and the capacity of the lake 

ecosystem to continue to delivery fish provisioning services.  Further investigation is required in order 

to understand if data on condition will be produced and updated reliably, regularly and on a consistent 

basis. 

73. Preliminary estimates of data items for the accounting tables and integrated analysis set out in Section 

4 should now be derived. These should be validated with key institutions and appropriate procedures 

for the imputation of missing data documented and implemented. In consideration of the above, 

compiling the accounts will clearly be part of a multi-disciplinary process involving inputs fishery 

experts, environmental statisticians and modellers, economists, as well as accountants to compile and 

harmonise data outputs.  

6 ANALYSE AND CALCULATE INDICATORS 

74. In order to be useful to decision-makers, the fisheries accounts will need to yield indicators that can 

directly inform on key progress towards key policy goals and targets. Important policy uses or 

questions for the accounts are listed in Table 2. A key indicator from this table was the trends in 

Fishery Stocks, which can be determined directly from the fishery asset (species) account presented 

in Table 5. 

75. The economic implications of declining fish stocks are also communicated via the physical and supply 

and use accounts in Table 6 and Table 7, when these accounting structures are populated with 

monetary values. These accounts present a coherent picture of the physical inputs from fisheries into 

the economy and also their value (the latter being subject to price volatility). This includes the value 

of fishery inputs in both domestic use (e.g., household consumption and intermediate use) and in 

export markets.  

76. The integrated analysis in Table 8, extends the analytical possibilities of the accounts by presenting 

information on fisheries supply and use in nutritional aggregates, which can be linked to household 

consumption data. This can help identify the implications of declining fish stocks on nutrition locally 

and within the general population. For example, linking this information to food balance sheets and 

with economic and environmental variables to better understand food security and sustainability 

issues (Porras et al., 2019). 

77. The integrated analysis in Table 8 can also help decision-makers to understand the issues that lakeside 

communities dependent on fisheries face. It provides information on poverty, alongside employment 

of those directly engaged in fishing and the post-harvest sector. Table 8 allows trends in these 

important socio-economic indicators to be understood in the context of revenues and post-harvest 

losses, and the trends in the fish stocks that support the fisheries sector. As noted, this can help 

decision-makers identify appropriate responses, such as investment to address post-harvest losses, 

improving access to offshore fisheries and where to develop aquaculture opportunities.  

78. Additionally, Table 8 aims to provide important information on the key pressures these fishing 

communities face. This can help inform economically rational management actions to address over-

fishing (see below), and enforcement of fishing regulations, protection of nursery and breeding 

grounds, removal of invasive species and addressing lake pollution. Presenting information on the 

monetary, nutritional and employment value on fisheries catch will allow decision-makers to 
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understand what the potential returns on investments from such subsidy programmes may be, and 

make sound arguments for such investment.  

79. In order to set standards for fishery practice and decide levies for fishery catch, decision-makers need 

to understand the status of fish stocks (e.g., are they over or under fished), level of participation and 

effort in the small and large scale fishing sectors, and the monetary value of harvests from these 

sectors. This information can be used to determine quotas and set levies at rates that are sustainable, 

both for fishery stocks but also in financial terms for those participating in the sector. This will require 

additional analyses to help determine sustainable yields based on fishery data, and may also require 

interventions to promote alternative fishing practice (e.g., subsidising access to different fishing areas) 

or livelihoods (e.g., promoting aquaculture). This is especially important where the current level of 

fishing effort cannot be reconciled with sustainable fish harvesting. This information will also be 

directly relevant to reporting on SDG 14.4.1 (Proportion of Fish Stocks within biologically sustainable 

levels). 

80. The World Bank et al. (2012) use the following indicators in their analysis of the economic 

contribution of capture fisheries: Employment per ton of catch; Catch per fisher; Catch per ton of fuel. 

The use of these indicators should be further explored with decision-makers in Uganda.  

7 DISSEMINATE AND EVALUATE 

81. A communication strategy has been developed for this project. This will package all environmental-

economic analyses using different communication products for different target audiences.  

82. Beyond the project itself, the continued compilation of the fisheries accounts will contribute to the 

Compendium of Environmental-Economic Accounts produced by UBoS on an annual basis. In addition, 

the accounts will yield several indicators that will inform NEMA’s Biannual State of the Environment 

Report. 

83. It is likely that the first dissemination of the accounts will be on the basis of them being ‘experimental’ 

and user feedback should be sought at this stage.  This will allow an evaluation process to take place 

to improve methodologies, identify new data sources and improve the structure of the accounts and 

accounting items to best meet user needs.  This should be supported with appropriate archiving of 

data and methodological and metadata documentation. 

 

8 EXTENSIONS 

84. The accounting structures presented in this note are intended to bring a more ecosystem focused 

perspective to fisheries.  However, they remain focused on the fishery sector. Possible extensions to 

the accounts presented herein would be to develop a more holistic set of SEEA EEA accounts that could 

inform on multiple lake and river ecosystem services (e.g., other provisioning services, tourism, 

transport, waste purification, water supply).  These accounts could also be extended to include coastal 

ecosystems, where there is a clear interaction with freshwaters, such as wetlands, beaches and built-

up areas. This could be used as a basis for blue economy planning, when integrated wider economic 

and social planning data.   

85. In order to provide a more nuanced insight into the relationships between different habitats within 

lake and river ecosystems in Uganda and how them interact in support of the fishery sector it would 

be useful to extend the accounts to include intermediate ecosystem services. These are the 

transactions that occur between ecosystems, for example recruitment of fish from nursery habitats to 

open waters; nutrient and food supply, etc.  

86. Table 6 and Table 7 provide the foundation for integration of ecosystem provisioning services supply 

and use into economic supply chains in the Uganda economy.  Banerjee et al., (2016) present the 

Integrating Environmental-Economic Modelling (IEEM) platform as an analytical framework for using 
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SEEA based supply and use tables to generate indicators describe the policy impacts of different 

environmental resource decisions. It would be interesting to explore how this type of modelling could 

be linked to the accounts presented in this technical note and used to support Uganda’s Green Growth 

Development strategy. 
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APPENDIX A: SEEA ACCOUNTS AND INTEGRATED ANALYSES (EXCEL) 
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APPENDIX B: SPECIFIC DATA ITEM REQUIREMENTS 

 

Account Data required Unit Format Time-series Possible 
Source 

Lake and 
river extent 

Extent of individual lakes and 
rivers from land cover classes 

ha GIS layer 1990; 2005; 
2010; 2015. 

NFA 

Lake and 
river 
ecosystem 
extent 

Extent of different ecosystems 
within lakes (including 
nursery grounds and other 
ecosystem system features 
within lakes and rivers) 

ha GIS layer Annual 
ideally but 
any will be 
helpful 

NaFIRRI / 
NEMA 

Lake and 
river - tenure  

Extent of protected / 
gazzetment areas in lakes and 
rivers 

ha GIS layer Annual 
ideally but 
any will be 
helpful 

NaFIRRI / 
NEMA 

Lake and 
river – 
Aquaculture 
extent 

Extent / Volume of fish cages 
(lakes / rivers) and ponds 

ha / m3 / 
No. 

GIS layer / By lake 
location / By river 
location/ By district 

Annual MAIFF / 
NaFIRRI 

Lake and 
river – 
ecosystem 
condition 
accounts 

Indicators of ecosystem 
condition (e.g., suspended 
matter, Chlorophyll A, nursery 
round extent, pH, Dissolved 
O2, BOD, Invasive species 

- GIS layer / By lake 
location / By river 
location 

Annual  NaFIRRI / 
NEMA 

Fish Asset 
(Species) 
Account 

Set of fish species most 
relevant for the fisheries 
sector.  Identification of any 
other aquatic species that 
would be of interest. 

N/A Consensus N/A MAIFF / 
NaFIRRI, 
NEMA /  NPA 
/ UBoS 

Stocks of fish by species Tonnes 
Fish / 
Tonnes 
Biomass 

By lake location 
(district) / By river 
location (district) / 
By aquaculture 
production system 
(district) 

Annual MAIFF / 
NaFIRRI 

Changes in Stocks of Fish by 
species due to harvesting, 
natural losses, catastrophic 
losses, natural regrowth and 
other reasons (to the degree 
possible)  

Tonnes 
Fish / 
Tonnes 
Biomass 

By lake location 
(district) / By river 
location (district) / 
By aquaculture 
production system 
(district) 

Annual MAIFF / 
NaFIRRI 

Fish PSUT – 
Ecosystem 
Services 

Catch / harvest statistics by 
fish species and any other 
aquatic species of interest.   

Tonnes 
Fish 

By lake location 
(district) / By river 
location (district) / 
By aquaculture 
production system 
(district) 

Annual MAIFF / 
NaFIRRI 

Fish PSUT – 
Ecosystem 
Services / 
PSUT – SNA  
Products & 
Services 

Aquaculture catch / harvest 
statistics by economic unit.  
How much of the harvest is for 
household consumption or for 
sale by businesses / 
enterprises?   

Tonnes 
Fish 

By aquaculture 
production system 
(district) 

Annual MAIFF / 
NaFIRRI 
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Account Data required Unit Format Time-series Possible 
Source 

Fish PSUT – 
SNA  
Products & 
Services 

Capture fisheries catch / 
harvest statistics by economic 
unit.  How much of the catch is 
for household consumption or 
for sale by businesses / 
enterprises?   

Tonnes 
Fish 

By lake location 
(district) / By river 
location (district)  

Annual MAIFF / 
NaFIRRI 

Fish PSUT – 
SNA  
Products & 
Services 

Statistics on fisheries supply 
chain.  How much of the 
harvest is sold to households 
and government, how much to 
other businesses for 
processing, how much for 
export and what are the post-
harvest losses? 

Tonnes 
Fish 

National and by 
district  

Annual MAIFF / 
NaFIRRI / 
UBoS 

Fish MSUT – 
Ecosystem 
Services 

Fish levies and licensing fees 
for capture fisheries 

UGX / USD By lake location 
(district) / By river 
location (district)  

Annual MAIFF / 
NaFIRRI 

Fish MSUT – 
Ecosystem 
Services 

Operational, investment and 
maintenance costs associated 
with cage and pond 
aquaculture.  Including labour 
(Note does not focus on this) 

UGX / USD By aquaculture 
production system 
(district) 

Annual 
(including 
amortized 
investment 
costs) 

MAIFF / 
NaFIRRI 

FISH MSUT – 
SNA  
Products & 
Services 

Market price of landed fish by 
species for capture fisheries 
for domestic and export 
markets 

UGX / USD By lake location 
(district) / By river 
location (district)  

Annual MAIFF / 
NaFIRRI 

Fish MSUT – 
SNA  
Products & 
Services 

Market price of harvested fish 
by species for aquaculture for 
domestic and export markets 

UGX / USD By aquaculture 
production system 
(district) 

Annual MAIFF / 
NaFIRRI 

Integrated 
analyses 

 

Qualitative assessment of 
fishery stock 

Under / 
fully / over 
fished 

By lake location 
(district) / By river 
location (district)  

Annual MAIFF / 
NaFIRRI 

Qualitative assessment 
Maximum sustainable yield 

Tonnes / 
year 

By lake location 
(district) / By river 
location (district)  

Annual MAIFF / 
NaFIRRI 

Nutritional value of fisheries 
catch. Calories and protein 
content per species. 

Kcal / kg or 
g / kg 

By species  Annual MAIFF / 
NaFIRRI / 
WHO / NFA 

Value added via processing / 
post-harvest activities   

UGX / USD By lake location 
(district) / By river 
location (district) / 
By aquaculture 
production system 
(district) 

Annual MAIFF / 
NaFIRRI / 
UBoS 

Value of subsidies to the 
fisheries sector   

UGX / USD By lake location 
(national / district) / 
By river location 
(national / district) / 
By aquaculture 
production system 
(national district) 

Annual MAIFF / NFA 
/ UBoS 

Fishing effort. Number of 
fisherman / boats / hours  

No. By lake location 
(district) / By river 
location (district) 

Annual MAIFF / 
NaFIRRI 
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Account Data required Unit Format Time-series Possible 
Source 

Number of enforcements of 
fishing regulations 

No. By lake location 
(district) / By river 
location (district) 

Annual MAIFF 

Fish consumption % diet / kg 
per year 

By district, by 
household 

Annual MAIFF / 
UBoS 

Poverty incidence % By district Annual UBoS 

Employment in fisheries 
sector (including post-
harvest) 

No. By district, By 
gender 

Annual MAIFF / 
UBoS 

Unemployment levels No. / % By district, by 
gender 

Annual UBoS 

 

 

 

 

 

 

 


