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Countries and international organizations are setting ambi-
tious ‘blue economy’ strategies for achieving a sustainable 
ocean economy1–5. Blue economies are devised to (1) increase 

production of current consumable output, business transactions and 
employment related to marine systems (including large lakes), (2) 
share the proceeds of production in an equitable way as means pro-
duced are converted into outcomes and improvements in well-being 
for people, and (3) conserve marine ecosystems and processes (Fig. 1).  
The blue economy concept for sustainable ocean development 
attempts to reconcile trends in the biophysical state of the ocean, such 
as deep-sea mining or offshore wind energy development, in order to 
maintain opportunities for future well-being, and enable emerging 
opportunities for ocean production to enhance current well-being6,7. 
Balancing new opportunities to produce the means for consuming 
more today while conserving future market and non-market oppor-
tunities requires measurement—to paraphrase Peter Drucker, you 
“can’t balance (improve) what you can’t measure”. A discussion of 
the measurement of the ocean economy or a strategy for meeting 
Sustainable Development Goals 14, 15.9 and 17.19 should start from 
the existing tools for measuring production, sustainability and social 
progress. The place to begin is the standardized system of national 
accounting, known as the System of National Accounts or SNA8. 
The SNA is the international standardized structure (sequence) of 
national accounts for measuring a country’s economy8. The SNA is 
extended for the environment and natural resources by the System 
of Environmental Economic Accounting (SEEA), which also pro-
vides for integrated physical and monetary accounts9. Countries are 
increasingly implementing SEEA along with the SNA10, and we treat 
these for present purposes as one system.

Measuring the blue economy requires more than a single indi-
cator. The current national accounting headline indicator, gross 
domestic product (GDP), focuses on short-term production or 
mobilization of resources for current consumption. GDP is not 
especially useful for measuring blue development. This is because 
GDP does not reflect the long-term potential, distribution or out-
comes of economic activity, among other reasons. GDP is an espe-
cially poor measure of development in frontier economies, like 
the ocean, where a substantial amount of resource mobilization is 
based on extraction of natural resources11. For the ocean economy, 

there is a need to fully develop national accounting indicators that 
capture changes in long-term economic possibilities (wealth) and 
measure the distribution of well-being (or welfare) and which can 
be disaggregated. These indicators include changes in the asset bal-
ance sheet, which tracks the stocks of assets and the value of assets 
included in the national accounts, and measures of real income and 
its distribution, where assets and real income are defined broadly.

Here, we adapt research commissioned by the High Level Panel 
for a Sustainable Ocean Economy12 to examine the extent that the 
SNA, with its associated SEEA9,13, captures the necessary physical 
and monetary information for measuring progress towards sustain-
able (blue) economic development of the ocean. The standards and 
implementation conventions of the SNA and SEEA provide a solid 
foundation on which to build. We recommend some renovations to 
advance the holistic evaluation of ocean sustainability policy goals. 
These modifications involve reconsidering the scope or ‘boundar-
ies’ of the national accounts and revisiting how the rich informa-
tion in the accounts is summarized and presented. Rapid changes 
in technology and data availability and visualization make it fea-
sible to show how multiple indicators change alongside monitoring 
dimensions.

Current national accounts and sustainable ocean 
development
An ocean account could be crafted with a subset and re-tabulation 
of national, regional or sectoral data that are ocean-specific. This 
would enable computation of ‘ocean GDP’. However, GDP and 
many other common macroeconomic statistics (for example, inter-
est and unemployment rates) are inappropriate headline indicators 
to measure whether the ocean economy is developing sustainably. 
GDP is a macroeconomic aggregate that provides information about 
short-term production or mobilization of tradeable means. GDP is 
important for understanding the business cycle and for monetary 
and fiscal policy14. When production is not overly concentrated, ris-
ing GDP generally correlates with increasing well-being, especially 
in the poorest countries15 and in the post-World War II recovery 
period16. However, GDP hardly says anything about the second and 
third objectives of the blue economic development agenda that cap-
ture distributional effects and conservation priorities (Fig. 1).
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While national accounts provide opportunities for measuring 
ocean sustainability, the current implementation of the SNA has 
important shortcomings. Most notably, it skews toward measur-
ing production and promotes GDP as the headline measure. This 
is a narrower focus than that intended by the theory of national 
accounts. Besides missing opportunities, this implementation 
distorts discussions about social progress17–19. The SNA (sections 
1.40–1.42) prioritizes information to manage fiscal and monetary 
policy, which leads to apparent inconsistencies; for example, allow-
ing household-generated goods, but not household-generated ser-
vices—an issue explained below in the section ‘Income, production 
and asset boundaries’8.

National accounts provide statistics and data beyond GDP that 
can help countries measure progress in broader terms. These other 
statistics relate to well-being and sustainability, but need more atten-
tion and use to fully realize their potential as indicators of ocean 
sustainability. The strong foundation provided by the SNA is due, 
in part, to its rich statistical setup and quadruple entry accounting 
system, with many internal consistency checks. The SNA includes 
production accounts (to measure how much producers make and 
sell); consumption and expenditure accounts (to measure how 
much households buy and consume); accumulation accounts and 
balance sheets (to measure the change in assets and their value); 
supply and use or input–output tables (to describe the interconnec-
tions of how goods and services flow through the economy); and 
guides for indexing changes through time.

The SNA already partially includes the ocean economy. In 
concept, the SNA includes a national balance sheet that includes 
‘non-produced’ assets, which is where many ocean natural assets, 
such as fish stocks and coral reefs, are supposed to be recorded. 
Changes in the balance sheets provide a measure of the change in 
wealth, a key sustainability metric20,21. The supply and use tables 
provide the foundation for input–output tables that show how sec-
tors in the economy are interconnected. These tables have a simi-
lar structure to ecosystem models such as Atlantis and EcoPath/
EcoSim22–24, which can facilitate integrated assessment of environ-
mental and economic change. Ocean production, such as ship-
ping, and ocean capital investment, such as port expansion, are also 
within the scope of national accounts. The production, expenditure 
and income accounts all balance so that GDP and ‘gross domestic 

income’ are equal—though this measure of income differs from 
what economists believe is a proper measure of real income17,25,26.

The SNA provides for alternative sectoral-based summaries 
called ‘satellite’ accounts. These allow for a subset of indicators 
focused around a particular purpose, including the ocean economy. 
Countries such as Portugal (https://go.nature.com/3fSAecD) and 
Canada (https://go.nature.com/3eS0xyi) have physical and mone-
tary satellite accounts for the ocean. The Netherlands has a physical 
account (https://go.nature.com/2WIyrPU). Australia has produced 
an experimental account for the Great Barrier Reef under the 
SEEA–Experimental Ecosystem Accounting (SEEA–EEA) frame-
work (https://go.nature.com/3hmXujq). Other countries, for exam-
ple, Ghana, produce a headline measure of fishery GDP. The United 
States, Norway, China and many other countries provide substantial 
information on the economic activity related to the ocean in their 
national accounts.

The opportunities for using national accounting to assess prog-
ress on blue development cannot be divorced from how the infor-
mation in the accounts is communicated. Data from national 
accounts are most commonly communicated as a single GDP-like 
figure. However, there are also often summaries of high-level indus-
trial output categories and household consumption contained in a 
static report or sometimes an excel spreadsheet. A few countries 
provide database-style access to a series of such tables. Implicit in 
these reports are the aggregation rules, categorization, boundaries, 
topics where data are missing and decisions about what information 
is relevant for decision makers.

Challenges for national accounting for the ocean
To apply SNA concepts requires passing through a cascade of filters 
(Fig. 2). It is important to identify which filters create challenges 
and lead good ideas—like those in the design of national accounts—
to fall short.

The broadest filter relates to whether accounting-style data answer 
the question being asked. Measures and statistics help achieve goals, 
but they do not set goals. There are important questions about ocean 
sustainability that no amount of data or measurement will answer; 
for example, how much better off society should leave the next  
generation or what mechanism to use to reallocate income. Yet, mea-
suring the condition of the ocean and ocean economy is important 
for conversations about what the goals are and assessing progress. It 
can also help society avoid outcomes that are undesirable, even in 
the absence of agreement on the desired outcome.

The next filter relates to concepts and theory contained within 
the system of national accounts. There are many questions national 
accounts can help answer. But it is imperative to ask the right 
questions. The questions involve (1) well-being and its distribu-
tion (real income)17,18,25; (2) future opportunities for sustainability  
(wealth)20,21,27,28; and (3) resource production or mobilization 
(means). Concepts, theory and data to address each of these  
questions exist. However, national statistics offices do not hold all 
of these data. Realizing ocean accounts requires extending exist-
ing intergovernmental collaboration beyond banks and finance  
ministries to other government, multinational and non-government 
organizations—especially those with scientific expertise about  
the ocean.

The current SNA structure, the third filter, imposes a certain 
scope or set of boundaries on national accounts. This filter, along 
with the previous filter, helps answer the question of whether the 
SNA–SEEA framework is sufficient. The general framework is 
sound, but the current boundaries are too narrow to address sus-
tainability of the ocean economy or economy in general. Indeed, 
boundaries have been a challenge from the early days of national 
accounts16. Because boundaries determine what ocean compo-
nents are considered or excluded, and to what extent, they are 
far more than a technicality. Boundaries are something that  
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Fig. 1 | The three objectives of blue economic development. Sustainable 
development at a minimum requires balance of three spheres of interest; 
production of opportunities today, distribution of those opportunities 
today, and allocating opportunities between today and tomorrow. 
Sustainable development is the intersection and balancing of these three 
areas of concern.
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accounting, economics and physical science cannot address in a dis-
ciplinary fashion. Three types of boundaries need to be altered to 
allow fit-for-purpose subsets of information: the income boundary 
(and by extension the asset and production boundaries), the sec-
toral boundary and the physical boundary.

The final filter, convention and current practice, helps answer 
the question of whether the actual compilation process of national 
accounts under the SNA is sufficient. Here, we use convention to 
refer to what is generally done in practice. It leads to three areas 
that need closer attention. First, when resources for collecting data 
and producing statistics are constrained, national accountants and 
statisticians must prioritize certain parts of the national accounts, 
which influences what boundaries are delineated. This can lead to 
incomplete development of the statistics that address blue economy 
goals (2) and (3)—especially when questions are only asked about 
GDP. Second, which summary statistics are created and communi-
cated is the result of an interaction between the formal structure of 
the SNA and convention. The SNA encourages a net domestic prod-
uct and net domestic income summary that would better reflect a 
change in wealth8, but net rather than gross summary indicators of 
income and production are far less-frequently provided and dis-
cussed. Third, the way the national accounts data are aggregated 
and communicated needs modernization. Stiglitz et al.18 called for 
a dashboard presenting multiple summary indicators to provide a 
broader picture of well-being. New technology enables the realiza-
tion of the Stiglitz et al. recommendation for interactive digital dash-
boards that can help address boundary and aggregation challenges 
through their flexibility. We argue that developing dashboards for 
the ocean economy is crucial for blue economic development and 
for increasing the saliency of existing ocean accounts (for example, 
Portugal, the Great Barrier Reef and so on) and non-GDP statistics 
for decision makers.

Determining what is in scope
The overall bounds of the national accounts need to be broad 
enough in concept and practice to enable any subset to be cre-
ated and compared to the rest of the economy. The ability to cre-
ate subsets of data along multiple boundaries is critical for ocean 
accounts because the current accounting boundaries do not encap-
sulate all the information needed to track changes in comprehensive 
wealth29,30 to measure welfare and sustainability (see blue economy 
objectives 2 and 3 in Fig. 1). Furthermore, not all the information 

needed for ocean partitions of the accounts is currently present. We 
identify three main challenges to delimit scope, regarding concep-
tual, physical and sectoral boundaries.

Income, production and asset boundaries. A first boundary chal-
lenge is to decide what counts as income, for whom, and how it 
is distributed. The income boundary is interconnected with the 
production and asset boundaries in the SNA. The income bound-
ary is challenging to define for national accounts broadly14. The 
ocean provides many goods and services, and some enter the mar-
ket while others do not. Importantly, the SNA includes goods—
but not services—produced by households for their own use, and 
admits this decision is a compromise8. This is a problem for three 
reasons. First, some non-market services are included in the SNA, 
for example, owner-occupied housing, while other non-market 
services are excluded altogether, for example, carbon storage and 
leisure. Certainly, the state of the ocean influences the value of 
ocean-front property, which has a large impact on the distribution 
of imputed value for owner-occupied housing. Second, the SNA is 
not fully implemented in practice. Many subsistence ocean goods 
which should be included, per the agreed-upon accounting stan-
dards, are not. Fish caught for household consumption, for example, 
should be accounted for according to the SNA, but many national 
statistics offices do not have capacity to measure subsistence pro-
duction of fish. Third, SNA guidance and practice interact to make 
it challenging to account for services with zero marginal cost even 
as economies become more dependent on them. For example, ocean 
recreation and contributions to mental health suffer from the same 
misrepresentation as streaming music services and search engines31. 
Nonetheless, the notion that ocean assets provide services that are 
just too hard to value is not credible, and substantial progress has 
been made in developing methods that are as robust as those used 
to measure other parts of the economy32–35.

National statistics offices need to account for the institutional 
realities of a wider range of goods and services important to 
well-being than are currently included. Some are formally included 
within the SNA, but go unmeasured, others are formally excluded 
from the SNA. Even for relatively well-established income that cor-
responds to market-linked production, there are further challenges. 
The SNA boundaries related to the ocean appear to exist in part 
because of misunderstandings of ocean governance or because of 
disputes over what counts as governance and ‘economic ownership’. 
SNA guidelines require that there be an economic owner that can 
benefit from a stock, in order for that stock to be considered an 
asset. Ocean governance structures create economic owners—often 
governments who manage their maritime zones. For example, Part 
V of the Convention on the Law of the Sea36 moves many ocean 
biological assets inside the SNA boundaries through establishment 
of Exclusive Economic Zones. Yet, convention is to assume a lack 
of governance and leave biological ocean assets off national bal-
ance sheets. SNA section 1.43 on the production boundary explic-
itly excludes the growth of fish stocks “on the high seas” outside of 
international quotas, while including growth of farmed fish stocks. 
However, for the asset boundary, the 2008 SNA (section 1.46) says 
that any wild animal for which an institutional unit is “exercising 
effective ownership rights” over should be included in the bal-
ance sheet. Specifically, the SNA states, “Natural resources such as 
land… uncultivated forests or other vegetation and wild animals are 
included in the balance sheet provided that institutional units are 
exercising effective ownership rights over them, that is, are actually 
in a position to be able to benefit from them. Assets need not be 
privately owned, and could be owned by government units exercis-
ing ownership rights on behalf of entire communities. Thus, many 
environmental assets are included within the SNA”. Most fish are 
caught within Exclusive Economic Zones and are managed by quo-
tas, limited access or other governance structures that countries col-
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Fig. 2 | Filters that national accounting concepts must pass through to 
make it to practice. There are four different levels where adjustment to 
national accounting concepts might be needed to guide sustainable ocean 
development. Identifying the appropriate level is imperative for making the 
necessary adjustments.
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lectively benefit from. Yet, most countries treat fish stocks as if they 
are unmanaged high-seas stocks. Only New Zealand has considered 
moving wild fish populations onto national balance sheets, and this 
was facilitated by the tradeable quota programme that provides 
price information without imputation37. It is not just fish that a gov-
ernment can ‘own’ on behalf of communities. Krutilla38 argues that 
people’s ‘scenic wonder’ is an economic benefit and the destruction 
of natural wonders reduces real income. Certainly, reefs and man-
groves have such qualities and governments often ‘exercise effective 
ownership’ and are in a position to benefit from resources in terms 
of factors of production for their citizens.

Once these boundary issues are sorted out, it is relatively straight-
forward to account for changes in ocean capital. Hulten39 argues that 
the relevant question for national capital asset accounting is what 
to do rather than how to do it. The same seems true for other sec-
tions of national accounts. Many of the ‘how’ questions have been 
asked and answered in the literature already. For example, in a case 
where the boundary issues were relatively easy to resolve, Yun et al.40 
showed how ecosystem-based management increases the wealth 
stored in Baltic Sea fisheries by about 30%. A regular production of 
accounts, rather than one-offs, will provide the necessary informa-
tion to learn from past decisions.

The physical boundary. The ocean is often a geographic boundary 
for a country. Coastal countries have territorial waters, continental 
shelves and Exclusive Economic Zones, and assets and transactions 
occurring in these regions need to be included in the broad account.

The ocean economy is usually a subset of the broader economy 
and also rarely constrained to the water. The ocean, its contents, 
and its attributes are not static. Even with defined geographic 
boundaries and clear concepts of ownership and inclusion, null- 
or double-counting of assets can occur, meaning that the sum of 
country-level national accounts does not reliably characterize the 
regional, let alone global, ocean economy. Further, where institu-

tional boundaries dissect physical boundaries, the value of ocean 
natural resources may hinge on the choice of the economic bound-
ary41. These issues raise questions about how accounts should record 
activities beyond national boundaries as well as how far inland the 
boundary of the ocean economy should extend.

The sectoral boundary. Determining which sectors to include in 
the ocean economy is another challenge. Portugal, for example, 
includes line items for leather goods and legal services in their 
satellite account for the sea; a far greater level of detail than exist-
ing ocean accounting efforts employ, and one that bends credulity. 
Shipping, tourism and other activities only tangentially related to 
the biological condition of the ocean tend to dominate ocean GDP 
for the countries that compute such a measure. Another industry 
often included in marine satellite accounts is insurance against 
storm damage. Expenditures made to insure one’s self against the 
ocean are hardly value-added from the ocean.

Summary statistics and communication
Existing concepts and theory for measuring the ocean economy are 
close to what is needed for blue growth, and there is no need for 
wholly new frameworks42. However, conventions associated with 
the actual compilation need to change, including issues associated 
with aggregation and prioritization. Another reasonable critique is 
that use of details within the national accounts is insufficient for 
measuring the progress of a sustainable ocean economy, and there is 
too much focus on aggregates constructed for other purposes. This 
is primarily a communication challenge that requires asking the 
right questions and making sure that data from national accounts 
are accessible so that the right questions can be answered easily.

Asking questions beyond GDP. The ‘P’ in GDP stands for pro-
duction of means or outputs, but mobilization of means is more 
accurate. GDP does not distinguish innovation and creation from 

Fig. 3 | Example of a live interactive digital dashboard for Norway. The interactive version is available at https://go.nature.com/39gvD1F.
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drawing down on already-produced, or endowed, reserve of capi-
tal. This is an important distinction in a frontier economy like the 
ocean, where fish and minerals appear to be endowments waiting to 
be harvested. GDP focuses on the fact that no human inputs were 
needed to create them, but does not account for the opportunity cost 
of using them today when they may be more valuable in the future. 
It also does not provide information about the purpose for which 
means that support consumption are mobilized or who gets access 
to them. As such, calculating the ocean GDP is not the solution to 
the problem of measuring the sustainability of the ocean economy. 
Most of what would show up in an ocean GDP is probably already 
measured in national accounts and in national GDP. Creating an 
ocean GDP would not modify headline GDP. As a motivation for 
ocean conservation, GDP is a problematic non-sequitur. It is the 
wrong tool for measuring ocean sustainability because biodiversity, 
for example, has little bearing on ocean GDP, which mostly reflects 
shipping and other coastal industrial processes. There are three 
obvious directions to go ‘beyond GDP’18 to address blue develop-
ment goals (2) and (3) (Fig. 1).

First, national accounts need to provide information on changes 
in future opportunities afforded by the ocean. Accumulation 
accounts and balance sheets track wealth—a current assessment 
of future opportunities. These have been part of the SNA since the 
early 1990s. The comprehensive and inclusive wealth initiatives that 
track balance sheet changes29,30 provide a window into the infor-
mation that balance sheets a broad cross-section of assets could 
provide. The barrier to moving to balance sheets with substan-
tial coverage of oceans assets is not valuation beyond the market 
boundary. Fenichel et al.34 provide a theory and method for mea-
suring capital not traded in markets that parallels market prices as 
one solution. Still, most national balance sheets are incomplete with 
respect to natural resources and ocean assets. Yet, asking countries 
to complete balance sheets is not a new request; it is something 
most countries have already agreed to do. A refocusing of national 
accounts around the plurality of complete balance sheets rather 
than singularity of a GDP indicator would catalyse the realization 
of these agreements and advance efforts to develop a sustainable 
ocean economy. Importantly, the total value of the ocean balance 
sheet has little meaning, only the changes matter27, which is why 
regular production on annual or quarterly intervals is important as 
are appropriate index numbers43,44.

Second, measures of ocean-related real income and welfare are 
necessary. Jorgenson and Slesnick17 show how reasonable mea-
sures of social well-being or real income45 can be computed from 
information mostly already in national accounts, also addressing 
distribution. However, ocean accounts require a greater focus on 
non-market goods and services because many ocean services are 
non-market; for example, recreation. While intermediate services 
from the ocean, like growth of fish stocks, may not enter directly 
into production and consumption accounts, they can affect the value 
of ocean capital and the change in the balance sheet. Furthermore, 
defensive expenditures made to protect ourselves from the ocean 
probably need to be deducted from production and income sta-
tistics25,46, but determining exactly what is a defensive expenditure 
can be challenging. Expenditures on marine conservation, such as 
conservation of mangroves, seagrasses and coral reefs, should be 
treated as investment in capital, not current production.

Third, national accounts are a treasure trove of data, but greater 
data integration within countries and from international data 
sources is necessary for ocean accounts. Finnoff and Tschirhart47 
and Banerjee et al.48 show how supply and use economic data could 
be combined with ecological data, often already in a similar for-
mat, for integrated assessments of the ocean and ocean economy. 
Data management is a challenge because of the need to integrate 
public data with private, sensitive data, and because some data sets, 
especially physical data sets, are massive49. It is important to merge 

these data sources because assessing the state of the ocean and the 
ocean economy requires having measures in physical and monetary 
terms. Having both provides the lenses for stakeholders with dif-
ferent perspectives to see the same world. This plural approach to 
measurement is also about communication—a precursor to inclu-
sive decision making. However, few countries produce physical and 
monetary measures for the ocean, and the few that do seldom con-
nect the two.

Aligning questions with answers
Developing a sustainable ocean economy means changing the ques-
tions asked and the paradigm for reporting the answers. There may 
be disagreements on the appropriate sectoral or physical boundar-
ies, or even what counts as income or wealth, for the ocean economy. 
However, these disagreements may stem from different questions 
that require different boundaries, different summaries, or specific 
details. No report can answer all questions, but there is value in a 
commonly agreed-upon set of facts to draw upon and in placing 
them in a complementary, rather than competing, context within 
a structured family of indicators. Furthermore, ocean accounting 
tools need to help decision makers guide the ocean economy in 
ways that are robust to disputed boundaries, or at least provide the 
information to understand the trade-offs inherent in defining a par-
ticular boundary. Keith et al.50 show how this can be done with an 
example of the tall, wet forests of the Central Highlands in Victoria, 
Australia.

Digital dashboards enable information about multiple indicators 
to respond rapidly to user-specified shifts in boundaries and for 
users to analyse which boundaries matter for indicators, decisions 
and segments of the ocean economy or society. Digital dashboards 
also enable drilling down and disaggregating. Linking dashboards 
to the broader economy, physical state of the ocean, and context 
enables users to rapidly adjust connections so that they can evalu-
ate the state of the ocean and ocean economy from different per-
spectives. This helps competing interests appreciate alternative 
views while maintaining a commonly agreed-upon set of facts. 
Conversely, static reports or spreadsheets can often only accom-
modate a single boundary specification—and therefore, a single 
point of view. This limitation has placed key boundary decisions in 
the hands of national statisticians, who may be disconnected from 
policy decision making. Dashboarding technology allows national 
statisticians and other analysts to focus on data and algorithms 
rather than final numbers and enables decision makers to choose 
fit-to-purpose boundaries. Dashboards can facilitate public access 
and policy dialogue.

It is time to take the figurative recommendation for dashboards 
of Stiglitz et al.18 literally and use interactive dashboards that enable 
fit-to-purpose aggregation and sectoral and location weighting 
decisions to discuss ocean accounts. The United States has begun 
producing such dashboards; https://go.nature.com/2ZOTn9M. As a 
test, we produced a dashboard in about six weeks using off-the-shelf 
enterprise software and publicly available Norwegian data; https://
go.nature.com/39gvD1F (Fig. 3). The tools for building these dash-
boards are increasingly available, and building basic dashboards 
requires only slightly greater technical proficiency than a spread-
sheet. However, dashboards can fundamentally change the way 
questions are asked and stories are told.

The flexibility of dashboards raises concerns about ‘cooking the 
books’. However, establishing ‘default settings’ or a set of required 
‘filters’ for specific treaties or international reporting requirements 
can mitigate these concerns. Importantly, regularly produced indi-
cators would still sit in established families of indicators—like 
GDP, change in wealth, or real income distribution—but what is 
included could be adjusted. Furthermore, dashboards could enable 
greater third-party exploration of decisions currently made deep 
inside statistical offices. Using somewhat standardized but poorly 
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fit-to-purpose indicators to hold countries to account seems infe-
rior to facilitating the statistical innovation that dashboards make 
possible (most countries producing ocean satellite accounts use 
slightly different boundaries and aggregation rules so they are not 
truly standardized).

Conclusions
No one wants to fly in a plane with a single instrument dial. Yet, 
a narrow focus on GDP implies that a single measure is deemed 
sufficient to discuss social and economic progress—this is no way 
to manage the ocean and its economy. Technological advances in 
digital dashboards can facilitate disaggregation of statistics cover-
ing a wide range of concerns. The great contribution of the national 
accounts in the twentieth century was the ability to summarize the 
human enterprise on a single sheet of paper (or short report) and to 
provide a measure of a performance measure in a time when there 
were no comprehensive indicators for the economy. This matched 
the twentieth century’s industrial push and the drive for economies 
of scale51. It also aligned with the need to mobilize substantial con-
sumption opportunities to pull much of the world out of poverty, 
even in what we call rich countries today. The national accounts 
need to evolve to maintain structure while enabling customization 
of the dimensions included, for example whether to include sea-
bed mining, marine legal services, reefs or recreational swimming. 
This is particularly true for ocean accounts. Modern data manage-
ment and communication can, or will soon, be able to easily and 
quickly disaggregate data. For example, offering a dynamic dash-
board where users can adjust the myriad boundaries of accounts 
and bring in additional information that is not part of conventional 
accounts. This tool puts equity weighting back into the hands of 
policy makers.

A modified and broader system of national accounts can be up 
to the task of providing a commonly agreed-upon set of facts that is 
helpful for ensuring a prosperous, inclusive and sustainable ocean 
economy. Many of the needed reforms are not unique to oceans, but 
can provide a dashboard for evaluating the performance of policy 
for all current or future sustainable development goals. Further, a 
substantial fraction of the areas needing reform are conventions 
and implementation rather than formal structures and standards, 
as these as not currently aligned. This points to working with the 
SNA, SEEA and satellite accounts to address the deficit of conven-
tion, implementation and communication. A sustainable ocean 
economic measurement system needs country-level leadership to 
enact reforms and develop national accounting strategies, including 
funding and prioritization for statistics and information. It is not 
sufficient to get explicit international agreement to consider natural 
and ocean capital, because existing agreements do it already. Rather, 
countries need to do the hard work of realizing these agreements. 
Fortunately, this is starting to happen. Over eighteen countries have 
committed to producing ocean accounts, and a growing number are 
joining global collaboration efforts to coordinate the development 
of ocean accounts aligned with the SNA and SEEA (www.oceanac-
counts.org).

Changes in wealth, distribution of welfare, production and the 
interconnections within the ocean economy are all important. A 
single aggregate cannot summarize them all effectively, but there 
is no shortage of potential summary statistics—the challenge is 
organizing them to be useful52. Services produced and consumed 
outside the market; for example, climate regulation, ocean-based 
leisure and coastal erosion, are the targets of policy. For the accounts 
to remain relevant, they must provide a measure of outcomes for 
people, not just means mobilized. The income accounts and balance 
sheets must be developed to completion for the whole economy, and 
a focus on oceans can provide the pathway to do so. Importantly, the 
key is to develop structured families of summary statistics within 
the SNA–SEEA framework rather than a plethora of new metrics53. 

Perhaps the greatest legacy of securing a sustainable ocean economy 
is that developing measurement to guide sustainable ocean devel-
opment can light the way for measurement to a sustainable global 
economy.
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