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Executive Summary 

The overarching objective of the AquaVitae project is to increase aquaculture production in and around 

the Atlantic Ocean in a sustainable way. To this end the project aims to contribute to developing new 

and emerging low trophic species and in optimising production processes in existing and new 

aquaculture value chains. Within the AquaVitae project multiple value chains will be analysed, 

including macroalgae production, integrated multi-trophic aquaculture (IMTA), and production of new 

echinoderm species as well as existing shellfish and finfish species. Within this objective, WP7 will 

contribute by conducting socioeconomic and business analyses relevant for the exploitation, 

commercialisation, and development of business plans of selected new species and processes studied 

in the project. WP7 will perform four different analyses according to the needs and circumstances of 

selected case studies, including business economics analysis (which includes profitability analyses), 

environmental and socioeconomic analysis, value chain analyses, and business plans. 

This report describes the general analytic framework and methodologies that will be employed for the 

different tasks within WP7 in the AquaVitae project. As the project includes a broad spectrum of 

species, processes and regions, the potential methods that can be perform for the selected cases will 

vary. Therefore, various methods with different level of complexity are described for each main topic 

to account for the diversity between case studies. The potential to conduct each of the described 

analyses is subject to data availability, as well as the needs of the specific case studies. As a result of 

this diversity, a selection of case studies will be included in the analysis within WP7.  

The final section in the deliverable considers the selection of species and countries that are most 

suitable for further, more in-depth analysis. Case selection is based on criteria: Expected availability of 

relevant data, expected ending technology readiness level (TRL), likely importance to industry or 

society, signalled interest from stakeholders in the outcome of the WP7 analyses and willingness to 

contribute to WP7 work, and synergies with other work packages (i.e. market analyses in WP5 and 

analyses of ecosystem services in WP6). The criteria were developed based on discussions within WP7 

and with representatives from other WPs and CS leaders. Four value chains have been selected as 

definitive for analyses of all economics, value chain and business plan development: 

• CS2 Offshore macroalgae, Faroe Islands.  
• CS6 Sea urchins, Norway and Spain.   
• CS9 Mussel production, Denmark/Sweden and Spain for socioeconomics. 
• CS10 Freshwater finfish, tambaqui, Brazil.  
 

CS4 Sea-based IMTA, abalone, France is selected for value chain, business economics and business 

plan.  Potential candidates for business and socioeconomic analyses are IMTA of salmon and 

macroalgae/mussels in the Faroe Islands (CS4) and oyster culture in Sweden, Denmark and Ireland 

(CS8). A strong potential candidate for business economics and business plans is CS3, IMTA of abalone, 

sea cucumbers and macroalgae in South Africa.  
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1. Introduction 
 

There are four type of analyses to be conducted in work package 7. Value chain analyses (VCA), 

business economics analysis, environmental and socioeconomic analysis and finally the construction 

of business plans. These analyses are interconnected and depend on each other.  

Figure 1 illustrates the main analyses in work package 7, and how they relate to each other. 

 

 

 

 

 

 

 

Figure 1  Main analyses covered in WP7 and the relations between WP tasks 

There are two main levels of analyses within the work of WP7, first, the Socio-economic and 

environmental analysis and value chain analysis which are primarily conducted for the entire industry 

or region and second, the profitability analysis which is done at a firm level.  

The case studies within the AquaVitae project are remarkably diverse and there are large variations in 

regard to the species and production processed that could be evaluated. The range includes 

establishing the production of new species in an area previously unexploited, the optimisation of 

production and marketing processes of existing aquaculture or, enabling zero waste and a circular 

economy. Furthermore, the technology readiness level (TRL) both for start and expected end point in 

the different cases varies considerably.  

The diversity within the AquaVitae case studies translates into large variations in terms of the 

economic and social aspects that might be possible and sensible to analyse, and also in which methods 

can be used. The availability of data for the different regions and industries will be a limitation in terms 

of the type of analyses and methods that can be applied. Therefore, this document discusses and 

presents both advanced and simplified methods for the economic and social analyses, in order to allow 

the analyses to be adjusted according to the different circumstances of the different cases. 

This document is organised as follows. The first four chapters each introduce one major area of 

economic and social analysis and relevant methods to conduct them in the context of the AquaVitae 

project. Firstly, the business economic analyses, followed by the socio-economics analysis, then value 

chain analysis, and finally the making of business plans. The document ends with a chapter regarding 

the selection criteria to establish which case studies are best suited to the different economic and 

social analyses presented here. 

Value-chain analysis 

Suppliers, input, output, 

buyers, governance, 

geographic scope, markets 

Business economic analysis 

Costs, revenues, profits, 

investment 

Socio-economic analysis 

Value added, income, taxes, ripple effects, 

externalities, jobs, infrastructure… 

Business 

plans 
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2. Business economic analyses 

This chapter aims to present the general framework and method for business economic analysis 

applying for specific AV case studies. The chapter will first present briefly bioeconomic modelling and 

its role on economic analysis in aquaculture, then present the capital budgeting approach for business 

economic analysis. An example of business analysis of aquaculture study is also included. 

2.1. Bioeconomic modelling 

Knowledge about the underlying biological processes for many aquaculture species has improved 

considerably. Coupled with improving logistics, growing world population and increasing wages, this 

has allowed for a vast increase in supply of products from aquaculture operation. This rapid growth is 

also predicted to continue.  

To support the introduction and development of aquaculture, bio-economic models provide tools that 

integrate economics, biology, technology and environmental factors and allows for studies of the 

complex interactions between them (Allen et al. 1984). Here, mathematical techniques are used in 

modelling the performance of biological production systems under economic, biological and technical 

constraints. Where applicable and helpful, such models will be developed for the selected cases. 

Bioeconomic models have been developed considerably since the first applications for aquaculture in 

the late 1980ies primarily looking into the problem of optimal harvesting and stocking times. Effects 

of feeding rates, stocking density, market prices, size-dependent prices and others have since been 

incorporated and improving on these initial works. Compared to agriculture, the literature is relatively 

limited. These modelling exercises primarily seek out the interactions and solve problems related to 

maximizing the economic yield through simulation or optimization. Figure 2 illustrates a general bio-

economic model, comprised of several sub-models.  Production is often influenced by various policy 

instruments that are taken into account in a policy sub-model. Here aspects such as following 

requirements or biomass restrictions can be implemented.  

2.2. Enterprise budgeting 

In AquaVitae we have decided to focus on the enterprise budget that will be developed for the selected 

cases. Instead of analysing the profitability of the entire industry, the analysis will only consider the 

aquaculture business at the farm level for a specific value chain.  Enterprise budgets provide a fairly 

simple and readily understandable measure of profitability of a specific production activity (Engle, 

2010). In addition, data and analysis of profitability at firm level may be scaled up and used to 

investigate the impacts at industry level in environmental and socio-economic analyses. 

The enterprise budget indicates the expected profitability as well as breakeven prices and quantities. 

Primary inputs for the analysis are data on production costs, both fixed and variable as well as revenues 

and necessary investment. 
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Figure 2 A bio-economic aquaculture model (based on Pomeroy et al. 2008). 

2.2.1. Production costs 

Production costs are often classified into fixed (or non-proportional) costs and variable costs. The fixed 

costs are determined by the installed capacity of the farm (e.g., buying land, equipment, constructing 

farm). The variable costs vary according to the actual level of production. In the case of aquaculture, 

feed and juveniles are the basic variable costs. Depreciation, interest, and general expenses are often 

the main fixed costs. Labour is theoretically considered as a variable cost, but in small farms employing 

mainly permanent workers, labour may sometimes be considered as a fixed cost. Fixed costs must be 

considered very carefully when the production’s capacity of a farm is not fully utilized, or applied for 

multiple usage, as their weight may quickly offset the overall profitability. 

Variable costs 

The difference between fixed and variable costs is in their respective relationship to the volume of 

production. Variable costs increase as production levels increase. For example, if a farmer stocks ponds 

at a higher rate and produces more pounds of fish, feed costs would go up because the farmer would 

feed more. Similarly, the farmer would likely have to aerate more at higher stocking and feeding rates. 

Thus, the total quantity of electricity and fuel used on the farm would increase as the production levels 

increased.  

Each variable cost item must be calculated separately, and the total variable cost is the sum of all cost 

items.  

𝑉𝐶 = ∑ 𝑣𝑖𝑐𝑖
𝐼
𝑖=1         

where 𝑉𝐶 is total variable cost, 𝑣𝑖 is volume of cost item i (e.g. ton of feed) and 𝑐𝑖 is purchase price of 

one unit of cost item i (e.g. price of one ton of feed). 

Fixed Costs 
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Fixed costs are costs that are incurred regardless of the level of production, but are the costs 

determined by the installed capacity of the farm. Fixed costs are incurred whether there is a bumper 

crop produced or no crops are produced. Fixed costs include depreciation, interest on investment, 

taxes and insurance, and any other costs that are not related to the level of production of the business. 

Examples of fixed costs are taxes, contractual salaries, and insurance. Land and property taxes would 

have to be paid even if the entire crop of fish was lost due to disease. The same amount of land and 

property taxes would be paid if there were no fish produced that year or if there was a bumper crop 

of fish produced. If the manager or foreman of a farm is contracted in such a way that he/she would 

need to be paid regardless of the level of production, then that salary is also a fixed cost. Thus, the 

costs are “fixed” with respect to the quantity of product produced.  

All capital goods (goods with a useful life greater than a year) such as buildings and equipment that 

are necessary for aquaculture production are depreciated annually and presented into the enterprise 

budget. The cost of the asset must be matched with the periods when it produces revenue. The total 

Fixed Cost (FC) is the sum of annual depreciation of all capital goods and the other fixed costs. 

The total production cost should be calculated for each pond or farming area, and for a crop or per 

year. The total production cost (TC) is sum of variable cost and fixed cost. 

𝑇𝐶 = 𝐹𝐶 + ∑ 𝑣𝑖𝑐𝑖
𝐼
𝑖=1          

2.2.2. Revenues 

Estimates of revenue typically are the first category in the budget. Revenue is obtained by the price 

expected to be received for the products multiplied by the quantity projected to be sold.  

𝑇𝑅 = ∑ 𝑄𝑓𝑃𝑓
𝐽
𝑓=1         

Where TR is total revenue of the entire production system, 𝑄𝑓 and 𝑃𝑓 are projected volume and 

expected price of product (species) 𝑓. 

If more than one product is produced (species, f=1 to J), then revenues for each product are required. 

A separate line is used for each type of product to be sold. For example, if an enterprise budget is 

developed for a pond that is in production of both shrimp and tilapia, there would be two separate 

revenue lines, one for shrimp and one for tilapia. In addition, if prices differ by size for shrimp and 

tilapia, then additional revenue lines are required. The unit of sale is specified for each type of product 

sold. For most types of fish, the unit of sale is often a weight measure, such as a pound or a kilogram. 

However, other units are sometimes used. Fingerlings may be sold as a price per 1,000 fingerlings or 

shrimp post-larvae may be sold as a price per million post-larvae. 

Prices used should be based on historical price levels, trends, and price outlooks. If the product is new 

and not yet sold in the market, price may be estimated based on the average production cost or the 

price of a similar product (species). 

2.2.3. Profit 

Profit is the most important measure of a business performance. The profit calculated in the enterprise 

budget is also named as net returns.  
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Profit is calculated as subtracting total cost (TC) from total revenue (TR) as   

𝑃𝑟𝑜𝑓𝑖𝑡 = 𝑇𝑅 − 𝑇𝐶  

  𝑃𝑟𝑜𝑓𝑖𝑡 = ∑ 𝑄𝑓𝑃𝑓 − (𝐹𝐶 + ∑ 𝑣𝑖𝑐𝑖
𝐼
𝑖=1 )𝐹

𝑓=1       

Profit can be calculated for each business product if the cost and revenue are measured separately. 

An intermediate measure is to calculate income above variable costs by subtracting total variable costs 

from gross revenue. Also referred to as gross margin, income above variable costs provide a measure 

of whether the business can continue to operate in the short run. For long-term profitability, profit 

that accounts for fixed costs must be calculated. 

2.3. Investment analysis 

The enterprise budget evaluates profitability for ongoing operations. For some of the cases this is 

relevant. Other cases have not yet started operations, and other economic analyses are more relevant. 

It may be particularly important to assess the potential profitability of an investment in a particular 

production or change of technology. Here, investment analysis will be performed for the relevant 

cases.  

The analytical methods used to evaluate investment capital decisions differ considerably from the 

enterprise budget. Investment capital is expended at one point in time to build ponds or purchase 

equipment, but the returns are received over a period of years. Operating capital typically is used to 

purchase production inputs that are used within a period of 1 year or less. Capital investments are 

assets that last a long time and decisions related to their acquisition are often not reversible. Several 

methodologies are used and the most common types includes net present value (NPV) and internal 

rate of return (IRR). These are briefly introduced below. More detail can be found in standard 

textbooks such as Brealey, Myers and Allen (2020).  

There are two broad categories of capital in any business: operating and investment capital. Operating 

capital is the capital used to cover the annual operating expenses while investment capital is the long-

term capital used to acquire “capital assets”. Capital assets are those that will be used over time, 

typically for a period of more than a year. For example, capital assets such as land, equipment, and 

ponds typically involve a large initial expense with resulting returns spread over a number of future 

periods. 

2.3.1. Net present value (NPV) 

The annual flow of revenues and costs in an aquaculture project is often not identical along the project 

life. For instance, the investment cost usually appears in the first year and disposal cost in the last year. 

Consequently, the annual net value (profit) differs from year to year. In addition, the time value of 

money refers to that money available in present time is worth more than the same amount in the 

future time due to its potential earning capacity. Not all costs from the enterprise budget are relevant. 

A NPV analysis utilises cash flow instead of profit to avoid problems with accounting timing of costs. 

The prime example of this is depreciation. In a NPV analysis, this is replaced by the actual capital 

outflow when the capital goods are acquired. Usually, this results in a large negative cash flow in the 

beginning of a project and higher cash flow than profit the following years.  
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Figure 3 below illustrates a cash flow from a project.  

 

Figure 3 Illustration of project’s cash flow 

To evaluate the economic feasibility of a project, its annual cash flows need to be converted to present, 

hence named net present value (NPV). Given an annual interest rate r, indicating a potential earning 

of one euro available today, the NPV of a project having lifetime of T year is calculated as: 

𝑁𝑃𝑉 = ∑
𝑃𝑟𝑜𝑓𝑖𝑡𝑡

(1+𝑟)𝑡
𝑇
𝑡=1        

The interest rate (r) is also called the discount rate and represents the opportunity cost of capital. This 

includes both the time value of money and the risk associated with the project. If a project was risk 

free, the appropriate discount rate could be well-approximated by the return on 5-year government 

bonds. However, most projects carry some level of risk. Proper adjustment for risk remains a very 

difficult topic. 

2.3.2. Rate of return 

Internal Rate of Return (IRR) is the actual rate of return on the investment with proper accounting for 

the time value of money. It is also called the marginal efficiency of capital, yield on investment, or 

discounted yield. IRR can be obtained by solving NPV for i, the interest rate when NPV = 0. Data 

availability and acquisition 

There are two main approaches to estimating the quantities of product sold and quantities of inputs 

used: economic engineering approaches and cost of production surveys. In the economic engineering 

approaches, a hypothetical farm situation is defined. Types of input items are itemized based on 

experience with the production system, species selected and from the aquaculture research literature. 

Quantities used of various input items are typically based on recommended management practices 

from extension specialists and from the aquaculture research literature (Engle, 2010). In cases of newer 

production systems and species where there are no long-term datasets of prices, the economic 

engineering approach is the only feasible method. Cost of production surveys are not typically done 

for new systems and often there are no commercial producers to sample data from. 
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A preferable approach for the development of enterprise budgets for aquaculture is to use values 

obtained from cost of production surveys. Surveys of commercial growers reflect the costs, production 

levels, and farm prices that farmers face in reality. These values reflect the risks, problems, and 

setbacks that occur in the course of operating a farm and tend to be the most realistic values available. 

Cost of production surveys allow for sorting cost data by farm size, production intensity, labour 

structure, and other factors. This allows for development of cost estimates that are more accurate and 

relevant to the appropriate farm situations and circumstances. 

 

 

 

 

 

 

The data identified for specific case study will be utilised in the implementation tasks (i.e. T7.3 and 

T7.4).  

3. Socio-economic analyses 
The purpose of the socio-economic analyses of the different case studies is to assess how the 

development of new industries and technologies can affect the wider economy and society. Hence, it 

goes beyond the perspective of the individual company. 

While the business economic analyses will have a company or core group of companies in the value 

chain as their object of study, it is less straightforward to define what should be the object of the wider 

economic and social analyses.  

The first major question to answer is often which industries and what geographical level should the 

economic and/or social analyses include?  

To answer that question, it is necessary to consider how the analyses of economic and social impacts 

of the aquaculture activities can be important for decisions on regulation and/or support of the 

Examples of using cost of production survey include Ngoc et al (2016) analysing 

the economic feasibility of recirculating aquaculture systems in pangasius 

farming in Vietnam; Kumar & Engle (2011) investigating the effect of hybrid 

catfish fingerling prices on the relative profitability of hybrid channel catfish in 

U.S; van den Burg et al (2016) examining the economic feasibility of seaweed 

production in the North Sea; Mohan Dey et al (2005) used field survey data 

collected by the WorldFish Center and partners to develop estimates of net 

returns for a variety of production systems, species, and production 

technologies in Asian countries. 

 

Examples of using economic engineering approach include Adams et al. 

(1980), applying a bio-economic-engineering model for shrimp marine culture 

systems in U.S; Thong et al (2013) assessing economic feasibility of farming 

blue mussel in the great belt in Denmark and Norway by the ‘smart farm 

system’; Konda et al. (2015) investigating the economic feasibility of 

macroalgae as a potential feedstock for biorefineries; Ponce-Marbán et al 

(2006) simulating the economic viability of Nile tilapia and Australian red claw 

crayfish polyculture in Yucatan, Mexico. 
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activities. It may also help to consider how the results of the analyses can be relevant for the case 

company, other companies involved in the value chain, and for other stakeholders.  

The scale of the industrial activities, both in economic and physical terms, will also be important for 

deciding on the geographic scale for the analyses. It may go from very local for small project, via local 

community, to regional or even national level.  

3.1. Economic impacts beyond business economics 

There are several effects and mechanisms that make the full economic impact different from what the 

business economic perspective reveals. Below we explain the most important ones and consider how 

likely it is that each one of them can be analysed for our case studies. We then present methods to 

study the relevant ones. 

3.1.1. Consumer surplus of the aquaculture products 

Aquaculture producers with production costs per unit that are lower than the market price will get a 

profit. This is sometimes called a producer surplus (Figure 4). Similarly, consumers who are willing to 

pay a higher price than the market price will get a consumer surplus (Figure 4). How big the sum of 

consumer surpluses is across all consumers will depend on how much the willingness to pay varies 

between consumers and how it is distributed. 

 

 

Figure 4  Producer and consumer surplus. (P=price, Q=quantity)3 

To estimate the consumer surplus, it is necessary to have an estimate of the demand curve, not just 

the market price of the product. Good estimates of demand may not be available for products that are 

not yet commercialised, including products under development, like in some of the cases of AquaVitae.  

On the other hand, when companies are trying to develop a new product, they normally want to 

estimate the market potential before they invest much money into product development. The shape 

of the demand curve is important for the company’s pricing strategy and what market segment to 

target. Where data from market surveys/studies are available, the consumer surplus can be estimated 

as the area below the demand curve and above the market price. The demand curve may be 

 
3 Based on figure https://no.wikipedia.org/wiki/Fil:TaxEquilibrium.svg, by en:User:IRbaboon. This figure is CC-BY-
SA (Creative Commons-Attribution-ShareAlike) 

https://no.wikipedia.org/wiki/Fil:TaxEquilibrium.svg
https://en.wikipedia.org/wiki/User:IRbaboon
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constructed from a survey and estimate of quantities of the product that can be sold at different 

product prices. 

The relevance of knowing consumer surplus may vary for local, regional or national authorities. If the 

consumers are beyond their jurisdiction/area of concern, for example in a foreign country, they 

probably have little interest in the size of the consumer surplus. 

3.1.2. Personal income: Profits, dividends and wages 

Personal income from commercial activities comes either as wages or dividends from ownership of 

companies. Starting, expanding or changing aquaculture activities can change personal income, both 

the size and the distribution between workers and owners.  

For analyses of personal income from aquaculture to a specific region, it is relevant where the workers 

and owners are from. Some workers may be commuting to the region from elsewhere, and some of 

the owners may also be outside the region. Their personal income may not be seen as equally relevant 

and important as the personal income for those living in the region. Knowledge on commuting patterns 

and company ownership may thus be important for these analyses. There is a section below with more 

on analyses of employment and labour needs that may be relevant. 

The personal income may be estimated based on assessments of the need for different types of 

workers and their expected wages, and expected dividends based on company profits. However, the 

changes in personal income for the region may not directly be inferred from the personal income for 

workers employed in the case study, even if they represent extra workers for the aquaculture industry. 

The crucial question is to what degree these jobs and the associated income are new and extra, and to 

what degree they are moving workers from existing jobs in the region. This can be difficult to assess. 

Quite often it is assumed that if the region has very low unemployment and stable population the only 

source of additional personal income to the region is if the wages are higher in aquaculture than in the 

sectors the workers come from. We are hence assuming that the extra jobs in aquaculture gives less 

jobs in other sectors. If there is significant unemployment or falling population, it is more likely that 

the new jobs in the aquaculture industry fully gives additional personal income to the region. 

Changes in personal income based on company dividends will only increase the regional personal 

income if the dividends are larger than in other industries in the region. Whether they are or can be 

expected to be that, can be assessed by considering how profit margins and capital dividends differ 

between aquaculture and other sectors. This is assuming that new capital owners are not attracted to 

move to the region because of the aquaculture activities. 

Personal income can also be come from pensions or social support, but we will not consider these 

here. They would only be relevant in AquaVitae if the public expenditures related to pensions or social 

support could be significantly affected in our case studies. This seems unlikely. 

3.1.3. Taxes and fees 

Taxes and fees paid to the state and local and regional authorities are important for financing public 

infrastructure and welfare services. The systems for taxes and fees differ between countries, but the 

following are quite common elements: 

• Income tax on wages or personal income from dividends from companies 

• Company taxes on profits 
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• Value added tax on purchases 

There may be special taxes or fees on aquaculture activities. It can be a one-time payment for getting 

an aquaculture license. It can be annual/regular payments for a license or use of public land or ocean 

areas. It can be export taxes. 

To estimate how public taxes and fees can be affected in the AquaVitae case studies requires a 

mapping of the relevant tax and fee system and an estimation of the basis for the taxes and fees. Much 

can be taken from the business economic analyses.  

It is usually relevant and interesting to analyse how the taxes and fees are distributed between the 

local, regional and national administrative level. 

3.1.4. Value added 

Companies buy services and input goods and use their physical capital and labour from workers to 

produce new services and goods that they sell. The difference between the revenues they get from 

the sales and the cost of the services and input goods they buy is called gross value added. The cost of 

renting money (capital) is part of the gross value added. 

Gross value added gives profits to the company, is used to pay wages to workers, public taxes and fees, 

cover capital cost, and should cover capital depreciation, as Figure 5 illustrates. Value added is a 

measure of the societal benefits from production. 

A company’s profits can be used to pay dividends to its owners or to adjust the company’s equity. Over 

the long term, both ways of allocating the profits will benefit the owners.  

Capital depreciation is the estimated cost of using the physical capital of the company (buildings, 

machinery and similar), and should be similar to the cost of renewing it. When capital depreciation is 

deducted from gross value added we get net value added. 

Revenues 

 

Gross value added 

 Profits 

Wages 

Net taxes 

Capital cost 

Capital depreciation 

Input costs Input costs 

Figure 5 Gross value added illustrated as surplus revenues after allowing for standard input costs 

A country’s Gross Domestic Product (GDP) consists of gross value added from all the companies in the 

country, and also an estimate of gross value added from the production of goods and services from 

public institutions and others that don’t operate in a commercial market. 

3.1.5. Economic ripple effects 

So far, we have considered societal benefits from what a single company have produced. But individual 

companies normally depend on and interact with other companies for their production, and they also 

have economic impacts via the wages and taxes they pay. Economic ripple effects analyses try to 

capture all of this. 
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The ripple effects from a company’s activities are divided between direct, indirect and induced ripple 

effects, as illustrated in Figure 6. The direct effects stems from the company’s purchases of goods and 

services from its suppliers. The indirect effects come from the suppliers’ purchases of goods and 

services from their suppliers due to the company’s purchases, and so on for their suppliers and their 

suppliers again. The induced effects originate from the purchases made with the wages and taxes 

originating from the company’s activities and the extra activities they give in their suppliers, and so on. 

 

Figure 6 - Economic ripple effects 

The ripple effects can be analysed for different variables, where purchases (=revenues), value added, 

and jobs are the most common ones. 

The ripple effects analyses can be done for different geographical regions. Generally, for smaller 

regions the ripple effects will be smaller than for larger regions. This is because if the region is small, it 

is less likely that the suppliers will be in the region, and that spending of wages and taxes will be within 

the region.  

That said, the industrial structure of regions varies a lot, so one geographically small region may still 

have larger economic ripple effects than a geographically large one. The industrial structure is what 

kind of industries and companies that are present and their size. 

An analysis of the direct ripple effects from a company’s activities can be based on data from a survey 

of the company’s purchases from other companies, and where these companies are located. If the goal 

is to analyse direct economic ripple effects as revenues, this may be enough to do the analysis. If one 

wants to analyse value creation or employment one needs to either do surveys in the supplier 

companies too or base the analyses on models of the connections in the economy or just coefficients 

that give estimates of the connections. 

To also analyse indirect ripple effects, or also induced effects, one usually resorts to models of the 

connections between sectors and regions in an economy. Such models are called input-output models. 

For a change in revenues, employment or value creation in a sector in a specific region, they provide 

estimates of how revenues, employment or value creation change in other sectors in the various 

regions. In general, the results from such input-output models are more certain when the analyses are 

done on a large geographical scale than for small regions. Companies can have different degrees of 

Direct

•The main company buys goods and services 
from its suppliers

Indirect

•The suppliers buys goods and services from 
other companies, who buy from other 
companies, and so on.

Induced

•Wages and taxes paid by all companies are 
used to buy goods and services, and they 
create ripple effects.
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integration both vertically (along the value chain) and with suppliers of inputs and services, and this 

also affect the certainty of the results from the models. For good accuracy, the coefficients of the 

models must also be regularly updated, as production technology and regional industrial structure 

changes. 

We don’t expect that economic input-output models will be constructed in AquaVitae. For the regions 

and sectors where such models are available already, we assume that there will be competent 

personnel available to run them. Thus, we will not discuss or describe more in detail here how such 

models can be used. What they have in common though, is that the activity which makes up the 

starting point for the ripple effects must be specified in terms of the size of the activity (purchases, 

revenues, employment or value added), and possibly also how the activity is distributed across sectors 

in the economy. 

If input-output models are not available, one alternative is to use multipliers to estimate the ripple 

effects. Multipliers are just numbers that state how much a basic activity in a sector is multiplied up 

through the economic ripple effects. The multipliers chosen for the study must be based on economic 

ripple effect studies done for other regions and/or sectors. Regions are never identical in terms of size, 

industrial structure and industrial connections. Hence, it is a challenge to transfer and adapt multipliers 

calculated for other regions. There will be uncertainty with such a method, but it can give a rough idea 

of the economic impact in a region of changes in the basic activity. The basic activity, here aquaculture, 

can of course also vary a lot in terms of labour and capital use, demand for goods and services and so 

on, and this will impact the economic ripple effects.  

A second alternative, if input-output models are not available and one thinks a multiplier-approach 

will give too much uncertainty, is to do a first-order analysis of indirect effects. Then the suppliers to 

the basic aquaculture activity are asked how their purchases of goods and services must increase in 

response to the extra demand from aquaculture. In principle one could carry on surveying suppliers in 

the supply chain, but we don’t believe this will be cost-effective in relation to how much better 

information is gained. 

3.1.6. Externalities, market imperfections and upgrading in economic clusters 

External effects (“externalities”, for short) are effects of producing a good or service that impact others 

than the producers, where the producers don’t have an incentive to consider these effects. The 

classical economics text-book example is a company that creates pollution, and the pollution does not 

affect their own production.  

Of course, consumers may care about whether the production creates pollution, even if the consumers 

don’t experience the pollution, and this may affect how much they are willing to pay for the product. 

If this is the case, then the producer has an incentive to reduce pollution. Then it is no longer an 

external effect because what was an external effect has been internalized with the producer. 

Consumption of a product may also give external effects, but it is expected that in AquaVitae the focus 

will be on external effects from production. However, we should be aware that a product can have 

consumption with some type of external effect, perhaps due to waste being generated.  

External effects can be described and assessed in different ways, and with different levels of 

sophistication, as indicated by Table 1. The left column has the principal elements necessary to 
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describe and assess an external effect, while the top row has increasing level of sophistication from 

left to right in describing and assessing an external effect.  

A minimum level of description should be to verbally describe all the elements of the chain constituting 

the external effect, to explain what the mechanism of the external effect is. A good description and 

assessment of an external effect will include a verbal description as well as qualitative, quantitative 

and economic terms. 

The next level of sophistication up from a pure verbal description is to describe at least some of the 

elements qualitatively, to answer for example if there will be small, medium or large changes in the 

environment or impacts on affected groups. 

The level up from that is to give quantitative descriptions or assessments of elements in the external 

effect chain. Say the external effect is about wastewater from production containing some pollutant 

that will influence water quality in a river, and in turn people or companies that use the water there 

will be affected. How much of different types of pollutants might be emitted per year or per day, what 

concentration might that give in the water in the river, how many people use the water in the river 

currently, how might their usage change due to the emissions? Quantitative here means physical 

quantities but excludes economic assessment in monetary terms.  

Table 1 External effects: elements and their description and assessment. 

Description/assessment  

Chain constituting an EE↓ 

Verbal Qualitative /  
ordinal 

Quantitative Economic 

Cause/origin of EE     

Change in environment      

Affected groups     

Impact on affected groups     

EE = External effect 

 

An economic assessment, in the way the term is used here, is to estimate changes in the economic 

value producers or consumers get due to the external effect.  

The methods to reveal, describe and assess possible external effects and their impacts will include 

combinations of literature studies of similar cases from elsewhere, calculations of emissions and 

similar from scenarios for production, data from public statistics, and interviews or surveys of possible 

groups affected. A starting point for a systematic approach to this can be to fill out the “verbal” column 

of Table 1, from top to bottom, and then the other cells from left to right, with relevant information 

and data, including potentially useful literature. 

Economic value can be assessed using different valuation techniques ( 

Table 3). There are different valuation techniques for whether the external effect affects goods or 

services that are traded in a commercial market or not. The method of revealed preferences analyses 
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how a market changes or differs depending on the external effect. With the stated preferences method 

one tries to estimate the change in economic value due to an external effect based on peoples’ 

statements. The stated preferences methods are also used when there may be external effects on 

something that people do not use, but just appreciate the existence of, now or for the future. Overall, 

one tries to reveal changes in consumer and producer surplus by capturing as many dimensions of the 

total economic value as possible (Table 2), considering changes in prices and costs and the willingness 

to pay to avoid an external effect, or payment necessary to compensate for an external effect. 

In addition to considering the impact of the external effect on affected groups in economic terms, it is 

often relevant to consider the cost of avoiding the external effect. This can be by removing the cause 

of the external effect, for example by cleaning wastewater before emitting it. It can in some cases also 

be by providing alternatives for the groups that would otherwise be affected. 

 

Table 2 Total economic value and its elements 

TOTAL ECONOMIC VALUE 

Use values Non-use values 

Direct use 

values 

Indirect 

use values 

Option use 

values 

Existence 

values 

Bequest 

values 

 

Table 3 Environmental Valuation Techniques based on individual preferences, from (Armstrong, Holen 
et al. 2012). 

 Indirect effect Direct effect 

Revealed preference (RP) Travel Cost method  

Hedonic Price analysis  

Averting Behaviour  

Production Function  

(Market prices)  

Replacement Costs  

Mitigation Costs  

Stated Preferences (SP) Choice Experiments  Contingent Valuation  

Establishing or changing aquaculture production can also give other unintended effects for others. If 

the demand or supply of goods or services locally change a lot this can affect prices and supply for 

these goods and services both in the short and long run. With increased demand for a good or service 

that currently is in limited supply, price will go up in the short run. This can be a problem for the 

aquaculture company and for others, as costs increase. This can be for anything from raw materials, 

construction or transport services to properties.  

In the longer run, extra demand for a good or service locally can lead to increased supply, possibly with 

lower prices per unit (if there are economies of scale), and perhaps with more specialised and better-

quality supply. This can be the case both for goods and services provided by private actors in 

commercial markets, and public infrastructure like roads, ports, water and electricity supply and 

education. Lower unit costs and more specialised goods and services available are central upgrading 

mechanisms in industrial clusters (Porter 2000). Better availability of relevant and specialised 

information is another important upgrading mechanism. 
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3.2. Social impacts 

Social impacts are the impacts of an activity or policy on people and community, rather than for an 

individual business. Many social impacts stem from changes for individual businesses, but not all. Many 

of the economic impacts described in section 3.1 and in section 2 are or will also give social impacts. 

Social impacts may include changes in jobs and income and thus livelihoods, demographic changes, 

food availability/security, education and competence, public infrastructure, cultural, recreational and 

social services. For a given change in aquaculture production some of these can be estimated from 

company data on employment, wage costs and taxes, while others are more difficult to assess. 

3.3. Data availability and collection of necessary data 

Data for socio economic analyses of AquaVitae cases will come from several sources. Some data will 

be available from the business economic and value chain analyses, some may come from 

databases/statistics, literature (scientific articles, reports, government documents etc.), interviews 

and surveys. In many cases a combination of data sources will be used to get data to estimate an 

impact. Not all impacts/variables will be relevant to estimate for all cases, and for some it may not be 

possible to get data within the budget/scope of AquaVitae. Where data for a variable is 

difficult/expensive to gather, an alternative may be to do scenario analyses, estimating the impacts for 

a range of possible values of relevant variables. When doing a case study, it may be useful to fill out a 

table similar to Table 4 with information of data needs, data identified and data not found in different 

sources. Also plans for interviews or surveys should be included. 

Table 4 Impacts/variables and their data sources 

Data source → 

Impact / Variable ↓ 

Business economics 

/ value chain 

Databases Literature Interviews 

/ surveys 

Consumer surplus 
- Physical demand 
- Price 

    

Personal income 
- Profit 
- Dividends 
- Wages 

    

Taxes and fees     

Value added     

Economic ripple effects 
- Revenue 
- Employment 
- Value added 

    

External effects 
- Negative 
- Positive 

    

Social impacts 
- Labour need 
- Income 
- Public taxes 
- Other 
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4. Value chain analyses 

For the purpose of this study, a value chain is described by the full range activities that are performed 

to bring a product or service from conception, through different stages of production, distribution to 

end use (Kaplinsky & Morris 2000). This can include design, sourcing of inputs, production, marketing, 

distribution and support to distributor and consumer. These can be undertaken by a single 

organization or, more commonly, distributed between several organizations. This involves a number 

of relationships or linkages – between activities, between business units and between firm, suppliers 

and customers. In order to achieve efficient and effective outcomes, these have to be coordinated by 

management mechanisms. These processes do not take place in a vacuum but are influenced by a 

number of other factors. Especially important are competitors and institutions in the societies where 

activities take place. It can focus on single products or a family of goods competing in a market. 

There is no stringent definition of value chain analysis. Several relevant theoretical approaches have 

been developed that are of relevance.  The French systematic method developed in the 1960s focuses 

on the description of the physical flows of materials and services. Although limited, this approach is 

useful in obtaining an overview of flows, actors and interactions. The structure-conduct-performance 

framework focuses on how the performance of industries is influenced by aspects of market structure, 

supply and demand, firms’ behavior and public policy. Explaining performance is not the aim of this 

study, but several aspects from these main categories are clearly relevant and interesting to describe. 

Organization of value chains vary, and insights from Williamson (1996) and Coase (1998) highlight the 

importance of transaction costs in determining the structure.    The competition within an industry and 

competitive advantage are examined in the five forces model from Porter (1980) and model from 

Porter (1985). The “global value chain” (GVC) and the “global production network” (GPN) frameworks 

(Gereffi et al 2001). A GVC analysis focuses primarily on the inter-organization relationships between 

the different links in a vertical value chain. The value chain is studied from basic dimensions such as 

input-output structure, geographical considerations, governance structure and institutional context. A 

GPN discusses a broader set of relationships, taking into account relationships between the 

organizations directly involved and government actors, other social actors and competitors within the 

same industry. Value chain analysis is also described by Shank and Govindarajan (1992) as a structured 

method to analyze the cost and differentiation effects of important activities. This is important for 

optimizing the value adding of the whole chain.   

Value chains are complex and hence there is a need to define the aim of the study to guide the research 

and methods employed. The aim of the value chain analysis in AquaVitae is to document and improve 

knowledge about the value-creation processes in low-trophic aquaculture. The value chains in 

AquaVitae are generally are at low TRL levels, and there is likely high potential for changes in structure 

and organization, with poorly developed networks of suppliers and service providers. Thus, 

information gathering around the governance structure of the current value chains and institutional 

context will not be particularly relevant. Where applicable and relevant, we will describe these based 

on a higher industry level. Our take on value chain analysis will primarily focus and expand on the first 

and second dimensions outlined in the GVC framework. As an expansion of the input-output structure, 

we will investigate and describe the production process in detail. We will also aim to describe value 

adding quantitatively through the value chain. This includes prices and quantities of inputs, production 

costs and sales prices at each of the nodes in the value chain. 
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The AquaVitae case studies, as they are of relatively small scale, are likely to supply a small range of 

market segments in a limited geographic scope. We will expand on the GVC framework and review 

information concerning competing value chains and other markets supplied by competitors and close 

substitutes. There are likely differences between case studies in data availability and research needs. 

Hence, the analysis will need to be tailored to the demands and opportunities in each of the selected 

case studies. 

4.1. Project partner level - Input-output structure  

This section will focus on describing the value chains of the project partners in detail. Later sections 

will broaden the scope and focus on the broader markets that these are a part of. 

4.1.1. Physical process 

This area of analysis focuses on how raw materials are transformed into finished goods. Commonly the 

value chain is illustrated with boxes representing stages in the transformation process. The input-

output structure describes these stages and the flow of tangible and intangible goods and services 

within and between stages. Also, relevant dimensions of the firms/organizations taking part in the 

processes can be described, such as jobs, wages, gender issues, etc.  

General diagrams are commonly used to illustrate the high-level structure of the activities, shown in 

Figure 7 for a fictious aquaculture chain. This will be developed for the selected case studies. 

 

Figure 7 General diagram of activities in an aquaculture value chain 

As a next step, going further into the structure and the dynamic of each of the segments is studied and 

described. Areas that we consider of importance for the AquaVitae cases are summarized in Table 5. 

This will give a good understanding of the physical aspects of the transformation process along the 

value chain for the selected cases, but will broaden the scope later when discussing competitors, 

substitutes and markets later.  
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Table 5 Themes for value chain input-output structure description – firm level 

Inputs Production Harvest/primary 
processing 

Secondary 
processing 

Distribution and 
marketing 

Types of inputs Types of 
products 

Harvest process Processing 
process 

Transport mode 
and times 

Conversion rates Production 
process 

Products Products Sales channels 

Equipment/capital 
requirements 

Scale Labor involved Labor 
involved 

Storage 

Scope of sourcing 
(local, national, global). 

Labor 
requirements 

  Sales 
intermediaries 

Scarcity - commodities Waste  Waste Markets, outlets 
and customers 

    Marketing 
activities 

 

4.1.2. Organization and governance 

This section focuses on the industrial organization of the chain and describes how the various activities 

are distributed between organizations. Chains can generally be described along an axis between fully 

vertically integrated and market-based, where activities are carried out by separate firms.  

4.1.3. Cost structure and value adding 

Not explicitly part of the GVC or GPN frameworks, how value adding is distributed and shared along 

the value chain is of interest and relevance also to the economic analyses that are to be carried out. 

Thus, we aim to gather information about input prices, costs of production and sales prices between 

each of the stages in the transformation process.  

To achieve what is described above, we will conduct interviews with case study leaders and relevant 

informants identified through these interviews. Where possible, representatives from the current 

producers that are involved as project partners will be key informants. Secondary literature will also 

be used where relevant. 

4.1.4. Critical issues – barriers and opportunities 

There are generally key areas within firms or markets that need to be addressed to foster growth. 

These may be related to the below issues. A survey may be performed to identify critical areas for 

development. A detailed example of a procedure for identifying critical issues at levels of agri-food 

value chains and their causes is described in Attaie & Fourcadet (2003). 

• R&D 

• Production process 

• Market access 

• Scaling up 

• Differentiation 

• Vertical integration, upgrading  
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4.2. Industry level value chain 

The actual production and value chain described in the previous section are likely to represent minor 

suppliers in larger markets. Taking a broader perspective and focus on the larger markets that these 

are part of, the various suppliers and other closely related products may therefore be highly relevant 

for further development and strengthening of the selected cases. We will therefore identify relevant 

ending markets and product groups for selected AquaVitae case studies. We will perform an analysis 

of the value chains that supply these markets and products. The general structure of the analysis is 

shown in Figure 8. Blue boxes represent value adding activities, these will be investigated from a 

physical perspective as well as value adding and competition. The links between them will be primarily 

investigated from a governance perspective – how are the activities coordinated and economically 

organized. Finally, the institutional context may have considerable implications for the value chain and 

may help to explain the structure that is observed. 

 

Figure 8 General structure of value chain analysis 

4.2.1. Input-output structure 

Here we will identify and describe the value chains in question from possibly a global perspective. We 

will describe the main supplier countries and, if possible, firms. The product ranges and quantities will 

be addressed not only for directly competing products, but also close substitutes. Identification of 

markets is likely to be based on several sources, both interviews with industry representatives, 

secondary literature and web search. Higher level data can be gathered from FAO databases, but 

additional detail may be found through gray literature and interviews. Areas that will be covered in the 

industry level value chain description are summarized in Table 6. 

Table 6 Themes for value chain input-output structure description – industry/market level 

Markets Distribution Processing Production Suppliers 

Products and quantities Transport modes, 
quantities 

Products Firms and 
ownership 

Inputs 

Differentiation; market 
segments qualities 

Storage Firms, 
ownership 

Products Services 

Sales outlets; retail, 
catering etc. 

Firms, ownership Labor involved Labor involved Firms and 
ownership 

Main actors, ownership, 
market shares 

Prices Value adding 
and ownership 

Value adding 
and ownership 

Competition 

Sales intermediaries Value adding and 
profitability 

Competition Main actors  

Value adding and 
profitability 

Competition  Competition  
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4.2.2. Geographic scope 

Improvements in transportation and communications have facilitated wide geographic dispersion of 

several components in many value chains, so also in aquaculture. This section aims to describe the 

geographic distribution of the activities in the value chain.  

For most of the value chains identified for this analysis, given the low trophic nature of production, we 

anticipate that there is relatively little geographical diversion concerning inputs, production and 

processing. More geographic diversion is expected on marketing and distribution, as markets are often 

found abroad. 

Primary sources of data will also here be case study representatives. Secondary literature and trade 

statistics will also be employed where applicable. 

4.2.3. Governance 

This section of the value chain analysis will deal with how the activities along the value chain are 

coordinated. Initially value chains were broadly described as buyer or producer driven, where the 

power of giant retailers and strong brands exemplify the former. The latter often have their bargaining 

power from technology or strong scale economics advantages. A more detailed typology of the 

governance structure, based on information sharing, codification of production information and 

supplier competence has been developed (Frederick and Gereffi 2009).  

We do not foresee that any of the value chains studied in AquaVitae will be at a stage of development 

where detailed analysis of governance aspects will be applicable. We nevertheless aim to provide 

introductory information regarding these aspects. Where relevant, we will collaborate with and 

provide information to WP8 where policy and governance is the main focus. 

4.2.4. Institutional context 

Local, national and international laws, regulations and other conditions play central roles in shaping 

value chains. The institutional framework, under which national actors operate, can vary substantially 

between nation, and as such constitute an advantage in the marketplace. Among economic conditions 

that play a major role for the production, include availability and price of inputs, labour, current 

infrastructure and financing. More relevant for international trade and potential markets are measures 

such as subsidies, tariffs, non-tariff trade barriers (health & sanitary). Social aspects are skill levels of 

labour and education. Institutional aspects include tax and labour regulations, culture and innovation 

policies. 

Given the early stage of industry maturation of the case studies selected, we will likely focus primarily 

on the institutions that current production firms have had experience with. Here, labour availability 

and skill, education, support for innovation and regulations that have been of importance for 

establishing value chains will likely be important aspects to discuss. 

Again, we will to a large extent rely on interviews with current industry representatives for information 

concerning these aspects. As introduced for the governance section, we will also here ensure 

collaboration with WP8 where relevant. 
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5. Business plans 

5.1. General business plan theory 

Theoretically, a business plan is a roadmap, a statement of strategy, an operational model, a business 

forecast or some other conceptual issues.  For entrepreneurship, a business plan is a selling document, 

that may be submitted to prospective venture capitalists and banks. A business plan does not sell a 

product or a service or a work environment, it sells an entire innovation project, the entire business 

venture or a new company. 

A properly developed and written business plan serves as an effective communication tool to convey 

ideas, research findings and proposed plan to potential investors.  The business plan is the basis for 

managing the new venture.  It also serves as a measure to gauge progress and evaluate needed 

changes. 

According to Gumpert (1997), reasons for writing a good business plan are: 1) It is a “sanity check”, 

which aims to get comments and ideas from others; 2) To obtain Bank Financing; 3) To obtain 

Investment Funds; 4) To arrange Strategic Alliances; 5) To obtain large Contracts ; 6) To attract key 

Employees; 7) To complete Mergers and Acquisitions; 8) To motivate and focus the Management 

Team. 

In AquaVitae, business plan is a synthesizing report that cover different issues of technology, product, 

production process, market and marketing, value chain management, economic feasibility, and other 

issues of selected CS. The Business Plan aims to achieve the AV objective SO11, that is to build a lasting 

network of aquaculture industry partners along and across the Atlantic Ocean, and to facilitate 

business opportunities; and to achieve SO10 is a document submitted to WP9 for developing training 

programmes both for industry (industry training and apprenticeships) academia (university-level 

course modules and student exchange), and for general audiences. 

5.2. Structure of a Business plan 

A good business plan (BP) should be written in a way that it will meet specific purposes. The purpose 

of a business may be to get loan from the bank, call for investment, restructure a current company. 

The business plan for each specific CS in AV aims to be a useful document for workshop and 

stakeholder’s interaction tasks in WP9. It is also a useful document for business partners to refer and 

used to develop their own business plan. Therefore, a BP for AquaVitae CS will cover general issues 

and research results obtained up until year 4 from other WPs. AquaVitae CS business plan will include 

issues of CS techniques, socio and business economics, market and marketing, value chain description 

and regulations, production plan, and strategic collaboration for post-product phase. The overall 

structure of an AV business plan that will be used and updated in task 7.5 is as follows: 

The executive summary: Summarize the goals, analysis results and key strategies for the 

business of CS. It should include a concise description of plans to achieve goals, and describe 

resources needed to carry out the plan. AquaVitae BP for selected CS aims to be a scientific-

based document for workshop, stakeholders Interaction, and strategic collaboration. 
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Background information: Present specific permits that will be required, procedures, and 

probable time frame to obtain required permits. It covers farm industry history, and product 

and market information. 

Strategic goals and objectives: Present the understanding and aware of external opportunities 

and threats, and Internal strengthen and weakness to the business; and then explicitly use 

these as a basis for forecasting changes in the business environment over the upcoming 

planning period. Short-term and long-term goals and objectives will be presented based on 

this forecasting. 

General description and characterization of business: The business proposal should include a 

thorough discussion of the proposed production system, value chain description and resource 

availability for running the business. The content will be given by CS leaders and relevant WP 

leaders, especially WP1, 2,3. 

Marketing plan: This section Includes detailed information on aquaculture marketing and 

developing marketing plans for aquaculture. It is a marketing plan of action and strategy that 

addresses product, price, promotion, consumer acceptance/willingness to pay, and place. WP5 

results are important input for this section. 

Production plan: The section present detail production system and plan for selected CS. It 

includes product selection, technology selection and targeted farm size. WP1,2,3 will provide 

Inputs for this section. 

Finance analysis and plan: The results from previous tasks of WP7 (business and socio-

economic analysis) will be summarised in this section. A table of annual cost and returns, an 

enterprise budget, should be estimated for the proposed production system. This statement 

indicates whether the proposed production system is profitable.  

The legal implications: It will present legal issues regarding to production method, 

environment, market and others. 

Strategic collaboration: The section suggests the strategic collaboration opportunities for 

partners in and outside of AquaVitae. It will focus on the potential collaborations proposed in 

the AquaVitae DOA. 

6. Case Study Evaluation  

As described in the Description of Action (DoA), not all case studies will be analysed in the respective 

tasks in WP7. Although specific mention of the CS was provided in the DoA, all the cases were 

evaluated to identify issues that might contribute or limit the potential for conducting the full range of 

economic and business analysis necessary to produce the business plans. 

This chapter presents criteria for evaluating the suitability of case studies for the respective economic 

analyses to be conducted in WP7, and then presents the findings of the exercise.  The analysis is based 

on the description of the case studies in the DoA, information from meetings with representatives of 

the case studies (case study leaders, team members, and stakeholder representatives), and available 

literature. 

The criteria were developed based on discussions within work package 7 and with representatives 

from other work packages and case study leaders. 
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Criteria for evaluating case studies and value chains for analyses in work package 7: 

• Expected availability of relevant data. 

• Expected ending technology readiness level (TRL). 

• Likely importance to industry or society. 

• Signalled interest from stakeholders in the outcome of the WP7 analyses and willingness to 
contribute to WP7 work. 

• Synergies with other work packages (i.e. market analyses in WP5 and analyses of ecosystem 
services in WP6). 

The analysis of how the different case studies fulfil these criteria are in Table 7. The latest info on case 

studies included in WP5 is based on email from WP leader, 8 May 2020, and is reflected in the table 

below. 
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Table 7 Evaluation of case studies 

Case studies, species and 

country 

Data 

availability 

TRL Industry 

importance  

Societal importance  Comment Synergy 

WP5/6 

Candidate 

 

CS1 Macroalgae: New 
species 
Develop seedling of C. 
tomentosum (Port.) 
Develop Ulva sp. incl test of 
grow-out protocol 
(Brazil/Port.)  

All: Poor, as no 
value chain is 
established 

Low; 
Start: 3/4 
End: 6 

Business 
economics 
could be 
interesting for 
business 
partner 

Uncertain 
externalities, low 
production means 
little near-term 
socioeconomic 
importance. 

Business partner 
has yet to 
respond. 
 

WP5 (D5.3) 
 
WP6 (data 
depending) 

Not prioritized 
 

CS2 Offshore macroalgae 
Commercial scale kelp 
production (Faroes)  
Biosecure processing of 
kelp for abalone feed 
(South Africa) 

All: Relatively 
good. There is 
actual 
production, 
supplying a 
relatively big 
market. 

Moderate; 
Start: 5 End:7 
 

Expressed 
interest from 
business 
partner in 
analysis 

Likely positive 
contribution to jobs 
and economy. Also 
likely externalities 
and ecosystem 
services.  

Business partner 
highly motivated 

WP5 (D5.3) 
 
WP6 

Faroe Islands: Strong 
candidate for all aspects 
 

CS3 IMTA land-based 
Abalone juveniles fed IMTA 
grown macroalgae (South 
Africa and Spain) 
Abalone nursery and co-
culture with sea cucumber 
(France) 
Abalone grow-out and co-
culture with sea cucumber, 
experimental scale (Spain) 
Abalone grow-out and co-
culture with sea cucumbers 
at commercial farm with 
macroalgae grown in 
effluent water (South 
Africa)  

All: Relatively 
good for 
abalone, 
experiments 
will provide 
data on IMTA 
aspects of 
culture with 
sea-
cucumbers 
and 
macroalgae.  
 

Base 
production of 
abalone at 
high TRL. IMTA 
initially low but 
expected to 
improve; Start: 
3 End: 6-7.  

Abalone are 
sensitive to 
water quality, 
sea-cucumbers 
may allow 
higher 
productivity 
and reduced 
cleaning. 
Inclusion of 
macroalgae 
may reduce 
feed costs. 
Industry 
participation 
indicates 
potential.  

Uncertain. Likely 
positive 
contribution to 
economy. No clear 
externality and 
ecosystem links. 

Strong business 
partners involved. 
Abalone culture 
commercially 
established. IMTA 
aspects may be 
introduced in 
current systems 
with relatively 
small changes.  

WP5 (D5.3) 
 
WP6 

South Africa: Candidate 
for value chain analysis 
and business economic 
analysis.  
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Case studies, species and 

country 

Data 

availability 

TRL Industry 

importance  

Societal importance  Comment Synergy 

WP5/6 

Candidate 

 

CS4 IMTA Sea-based 
Lobster/ oyster (Sweden) 
Salmon/mussel/macroalgae 
(Faroes) 
Abalone/other LTS (France) 
 

Good data on 
salmon and 
abalone for 
VCA. Business 
data likely 
good for 
abalone, less 
for other. 
Socioeconomic 
data scarce for 
all  

Low to 
moderate; 
Start: 3-5 End: 
7-8 
Lobster/oyster: 
Only proof of 
concept 
developed. 
Salmon: trials 
and models of 
waste uptake. 
Abalone: sea 
trials 
 

Abalone should 
be interesting 
for business 
economics for 
increased 
productivity. 
Salmon: 
Ecosystem 
service possibly 
support 
business 
production. 
 

Salmon: Interesting 
as it can reduce 
negative 
environmental 
externalities, 
possibly supporting 
a large salmon 
industry with strong 
societal importance 

Business partners 
available for all 
cases 
 

WP6 Abalone France: Strong 
candidate for VCA, 
business economics,  
Salmon: Candidate for 
socio-economics 
(environmental 
externalities and area 
use efficiency) 
 

CS5 IMTA shrimp pond 
with Biofloc 
Co-culture pond 
shrimp/mullets and 
seaweed (Brazil) 
Co-culture pond 
shrimp/mussels (Brazil) 

VCA: Good 
data 
availability 
about shrimp 
market. Other: 
little empirical 
data available 
about the 
actual product 

Low to 
moderate; 
Start: 4-5 
End: 6-7 

Interesting both 
to investigate 
impact of using 
biofloc and co-
culture of 
species 

Uncertain; CS 
primarily improving 
current culture, not 
particularly job or 
value adding 
implications 

Uncertain 
business partner 
contribution 
Not had meeting 
with CS. 

WP6 Not prioritized 

CS6 Sea-urchins 
Green sea urchin (Norway). 
European purple sea urchin 
(Spain). 
 

VCA: Some 
available info, 
but detailed 
data is difficult 
to obtain. 
Business: 
Some info 
available from 
business 
partner as well 

Low to 
moderate; 
Start: 4 End: 7-
8 

Interesting to 
investigate 
economics of 
harvesting and 
feeding, quality 
and quantity 
improvement 

Interesting; Possible 
increase in jobs and 
value adding in rural 
areas. Likely 
positive externality. 

Strong business 
partner interest 

WP5 (D5.3) Norway and Spain: Clear 
candidate for all aspects.  
Norway (Sea-urchin) 
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Case studies, species and 

country 

Data 

availability 

TRL Industry 

importance  

Societal importance  Comment Synergy 

WP5/6 

Candidate 

 

as other 
producers. 

CS7 Sea cucumbers 
Germany / South Africa 
(Brazil TBC) 

VCA: Generally 
well 
developed 
market with 
likely OK data. 
No product 
from actual 
CS. 
Business: Little 
data available 
within CS, and 
likely little 
from 
secondary 
sources 

Low to 
moderate; 
Start: 4 End: 7 

Interesting to 
compare 
economics of 
new species for 
culture 

Moderate; Possible 
jobs and value 
added increase in 
rural areas 

No business 
partner 
 

 Not prioritized  
 

CS8 Oysters 
Oyster seed production 
(Sweden). 
Oyster O. edulis and M. 
gigas production (Ireland). 
Crassostrea gasar oyster 
spats/ C. gasar oyster seed 
(Brazil). 
Policy and market 
constraints of Pacific 
oysters (Namibia). 

VCA: Generally 
well 
established 
market with 
likely OK data.  
Business: 
uncertain data 
on actual 
production 

Low; Start: 3-4 
End: 6-7  

Interesting; 
Economic 
implications of 
improved seed 
production  
Some cost and 
production data 
available from 
hatcheries in 
Sweden and 
Ireland 

Moderate; Possible 
increase of jobs and 
economic 
sustainability. 
Also interesting 
from externality to 
restore flat oyster 
stocks in Europe. 
Habitat destruction, 
parasite, 
overexploitation 

Strong business 
partner interest, 
although many 
are small-scale, 
hatchery relatively 
small, 3 
employees, good 
capacity 

WP5 (D5.3) 
 
WP6 

Sweden / Denmark:  
Potential business econ 
analysis (Cost-benefit for 
business) of seed 
production. Potential for 
ecosystem service 
assessment. 
  

CS9 Mussel 
Biological and technical 
challenges for blue mussel 
production (Denmark). 
Hatchery technology of 
blue mussel (Ireland). 

VCA: Generally 
well 
established 
market where 
data should be 
available. 

Moderate: 
Start: 5-6 End: 
7-8 
 

Interesting: 
Investigate 
economics of 
new 
technological 
option  

Moderate: Possible 
increase in job and 
economic 
sustainability 

Strong business 
partners, Bohus 
Havsbruk and 
Danish partner 

WP6 
(CS12 
looks at 
utilization 
of shells 

Denmark: Potential VCA 
and business economic 
case. General: socio-
economic & ecosystem 
service assessment 
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Case studies, species and 

country 

Data 

availability 

TRL Industry 

importance  

Societal importance  Comment Synergy 

WP5/6 

Candidate 

 

Hatchery production of 
blue mussel spats 
(Sweden). 
Mussel aquaculture 
production as a CO2 sink 
(Spain). 

Clear product. 
Business: 
Limited 
empirical data 
of farming 
offshore. 

and carbon 
seq.)  

CS10 Finfish Freshwater 
Optimize reproduction of 
pirarucu (Brazil) 
Protocol for commercial 
scale triploid tambaqui 
(Brazil) 
Bone development 
tambaqui (Brazil) 

VCA: Well-
developed VC 
for tambaqui, 
good data 
availability 
Business: 
Interview data 
with farmers 
available and 
will be 
expanded  

Low to 
moderate; 
Start: 2-4 End: 
5-6 

Interesting to 
investigate 
economics of 
bone 
improvement 
and 
productivity 
impact of 
triploid fish 

Moderate; Jobs and 
value added may 
increase. Possible 
positive impact on 
externality from 
triploid fish 

Strong business 
partner in Peixe 
BR 

WP5 (D5.3) Brazil, Tambaqui: 
Clear candidate for all 
aspects  
 

CS11 Marine finfish 
Protocol development 
culture of linguado 
flounder (Brazil) 

All: Little 
economic data 
will be 
available. 
Experimental 
aquaculture 
production, 
and little 
production 
from wild. 

Low to 
moderate; 
Start: 4-5 End: 
6-7 

Moderate; 
Business 
economics of 
some interest, 
but very few 
current 
producers 

Uncertain potential 
for jobs and value 
added 

No clear 
commercial 
business partner 
(currently feed 
company only and 
little involved). 
 

 Not prioritized as case 
study for any aspects. 
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The conclusion on which cases have more potential to be analyzed in WP7 is indicated in Table 8. The 

value chains and species in the following case studies are prioritized to do all the main types of analyses 

in WP7: 

• CS2 Offshore macroalgae, Faroe Islands. 

• CS9 Mussel production, Denmark/Sweden and Spain 

• CS6 Sea urchins, Norway and Spain.  

• CS10 Freshwater finfish, tambaqui, Brazil. 

For CS4 Sea-based IMTA, abalone, France and Faroe Islands, business economic analyses and business 

plans will be conducted, as indicated in Table 8. The following case studies have been identified as 

potential candidates for selected analyses: 

• CS3 Land-based IMTA, abalone/sea-cucumber/macroalgae in South Africa. 

• CS4 IMTA of salmon, macroalgae and mussels in the Faroe Islands 

• CS8 Oyster production in Sweden/Denmark and Ireland 

As is natural in a project developing new methods and products, there is uncertainty about what will 

actually be produced in regard to relevant data, and this may impact the possibility of doing economic 

analyses in WP7. The final selection of case studies, value chain and species for the various economic 

analyses can be adjusted in respect to this. 

Table 8 Selection of case studies for WP7 (green = definitive case, gold = potential case) 

 

 

 

Cases 

Type of analysis 

 

 

Country 

Value 

chain 

analysis 

(D7.2) 

Business 

economic 

analysis 

(D7.3) 

Socio-

economic 

analysis 

(D7.4) 

Business 

plan 

(D7.6) 

CS2 Offshore macroalgae.  Faroe Islands     

CS3 IMTA land-based, 

 abalone/sea-cucumber/macroalgae 

South Africa     

CS4 IMTA Sea-based,  

abalone, macro algae, bivalve 

France    

 

 

CS4 IMTA Sea-based, salmon, macro 

algae, mussels 

Faroe Islands     

CS6 Sea urchins 

 

Norway / Spain     

CS8 Oysters 

 

Sweden/ Denmark/ 

Ireland 

    

CS9 Mussels.  

 

Sweden/ Denmark 

and Spain 

    

CS10 Freshwater finfish, tambaqui Brazil     

7. Conclusion 

WP7 will perform four different types of analyses according to the needs and circumstances of selected 

case studies. These can be divided into four main groups: business economics which includes 
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profitability analyses, environmental and socioeconomic analysis, value chain analyses, and business 

plans. 

In this deliverable, the general methodologies to be employed within the respective tasks in WP7 have 

been presented. Since case studies vary greatly in focus, species and geographical scope, the methods 

to be employed for each CS will be tailored according to data availability and interests within each CS.  

It is not feasible to conduct the analysis for all the case studies within AquaVitae. Consequently, the 

CSs have been evaluated against criteria to determine which case studies are most suitable for the 

respective analyses within WP7. Each CS was measured against the following criteria: Data availability, 

TLR level, industry importance, social importance, synergies between WPs. Finally, an overview of the 

evaluated case studies was presented.   
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