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Introduction

All those involved in aquaculture development – whether technical specialists, policy makers, or extension workers - should be able to develop a simple financial and risk profile of an activity, which can be used to discuss the desirability of entering or further expanding aquaculture production, and compare aquaculture with other possible economic activities.

This guide presents the basics in an easily understood format, illustrated with some specific examples from aquaculture development in Vietnam. The more sophisticated techniques, such as discounted cash flow analysis, or Cobb-Douglas analysis of production functions are not covered. The former is of little relevance to small scale enterprises where operating, rather than capital costs dominate. The latter requires very high quality data, and is easily misinterpreted where practical experience of the production systems is lacking. Nor does it deal effectively with the change from increasing to decreasing productivity as inputs (such as seed) are increased above optimal levels, or out of step with other inputs. Graphical analysis of relations between factors of production (labour, capital, inputs) and financial return is far simpler, more informative, and more easily understood, especially for the highly variable production systems which currently dominate brackish-water and freshwater aquaculture production.

The first part of the guide deals with simple techniques to summarize the financial performance of an activity in terms of financial returns and relative efficiency or competitiveness. The second part deals with the analysis and communication of the variation of these returns, and the causes of this variation. The third part deals with the analysis and communication of risk. The final part examines how useful information relating to financial returns and risks can be summarised and communicated to actual or potential fish farmers.

More detailed examples of the application of these techniques to freshwater and brackishwater aquaculture development in Vietnam can be found in the accompanying report “Financial and risk analysis of selected aquaculture development activities in Vietnam”

Thanks are due to the many people who assisted with information and analysis, including the socio-economic and technical advisors with SUMA and SUFA and those who attended the workshops. A full list is presented in Annex 1

1 Basic financial analysis

1.1 The purpose of financial analysis

Basic financial analysis has two main purposes:

· To analyse the costs and returns associated with an economic activity
 or enterprise
, the likely variation associated with these returns, and the reasons for this variation;

· To provide indicators of the relative efficiency and competitiveness of an activity or enterprise and its vulnerability to changes in economic conditions

1.2 Financial return

Net return (revenue-costs) can be calculated from four different perspectives of relevance to aquaculture:

1. Return to the household or enterprise (net income or net revenue
);

2. Return to land (net revenue/ha)

3. Return to labour (value added/person day)

4. Return to capital (net revenue/capital investment)

The relative importance of the different kinds of return depend on the value or scarcity of land, labour or capital resources to different households, and the intensity of their use in the production process. This varies significantly between households, districts and regions. 

For poor people engaged in relatively labour intensive activities, return to the household or enterprise, return on land, and return on labour are commonly more relevant than return on investment. The latter is, however, of concern to those who may lend money for modest investments. Where possible, therefore, all of these measures should be used when comparing activities, and their relative importance discussed according to the local context. 

1.3 Efficiency and competitiveness

Measures of efficiency and competitiveness include unit production cost (VND/unit or VND/kg) and profit margin ((net revenue/total revenue)*100%). These measure vulnerability to increased costs or reduced product price, and exposure to competition from more efficient producers elsewhere.

A list of some of the more important and common financial measures and ratios, with details of their meaning and derivation, is provided in Annex 1.

1.4 Basic format for a financial analysis

The basic format for financial analysis is presented in Table 1. In all cases the quantity of the resources and inputs used, and the prices associated with them should be included. This allows for the calculation of a wide range of indicators of financial and economic performance.

Costs are classified as capital or investment costs, and annual operating costs.

Capital or investment costs

All the investment costs required to set up the activity or enterprise: pond digging, cages, huts, basic equipment, vehicles etc.

The capital costs associated with land clearance and pond digging, including the opportunity costs
 of using on-farm family labour, should always be included in the basic financial analysis. If they are excluded it is impossible to make sensible comparisons between different kinds of enterprise; and different analysts are likely to generate very different results. Farmers themselves are typically less interested in capital costs once these have been paid for, and for this reason they are sometimes (wrongly) excluded. This perspective is addressed  by calculating gross margin (see below) which specifically excludes these and other fixed costs (or overheads).

Operating costs

These are divided into two parts: fixed costs, which the farmer must pay irrespective of the amount of fish or shellfish he produces, and variable costs, which vary in proportion to the rate of production. In practice many costs do not fit perfectly into one or other of these categories, but a rough division should nonetheless be made. Costs are divided in this way so that changes in production costs as production increases can be analysed, and important indicators such as “break-even production” can be calculated.

Fixed costs 

Fixed costs should include:

· An annual allocation of the initial capital investment, or “depreciation” charge. This is usually calculated as the cost of the investment (e.g. pond, cage, building or equipment) divided by its useful life. 

· A charge related to average annual maintenance costs. If data is available the actual maintenance costs should be used. If not, then maintenance may be estimated as some standard proportion of the capital cost – typically between 5 and 15%.

· An interest charge related to the actual interest being paid on a loan to start the activity, or the opportunity cost of using own capital
. The interest should be charged on the total cost of the initial investment. Where loans are used to fund investment in a particular crop, interest on this (“working capital”) may also be charged. When comparing different types of aquaculture and alternative activities, care should be taken to ensure that interest charges assumed are comparable. The rate of interest used must be clearly stated and justified. Interest must be excluded (or added back in) when calculating return on investment (see below), since interest is itself a return on investment.

· Rent and land taxes should also be included, since they are of great importance and relevance to farmers. These costs must however be excluded (or added back in) when calculating return to land (see below), since rents and land taxes are themselves a “return to land”. They should also be excluded from other financial ratios when making comparisons between different types of enterprise or between different locations, since they are a function of government land policy rather than a financial characteristic of  the activity itself.

· Fixed labour, such as regular or full time employed labour (e.g. a guard) or (for larger enterprises), management.

Variable costs

Variable costs  include input costs such as seed, feed, fertiliser, fuel, chemicals and any casual labour required for e.g. pond preparation or harvesting.  

A category “other” is usually included for the wide variety of miscellaneous items required to undertake any activity. These often add up to a significant cost, and considerable thought should be given to this entry.

Revenue

Revenue is the quantity of production x sales price, plus any other associated income. Care should be taken with the figure chosen for sales price. If the costs are the farm operating costs, then this value should be the genuine “farm gate value”, which may be significantly lower than local market value, which in turn may be significantly lower than major urban, regional, national or international markets. If a “market” value is used rather than farm-gate value, then all marketing and distribution costs must be included in the analysis.

1.5 Return and efficiency ratios

Once information has been entered into the standard format, the main indicators of return and efficiency can be calculated.

Returns

1. Net revenue = total revenue-total costs

2. Return on land = net revenue (excluding rent or land taxes)/area of land used

3. Return on labour = net revenue (excluding labour costs)/total labour requirements (person-days)

4. Return on investment = net revenue (excluding interest charges)/total capital investment

Efficiency and competitiveness:

1. Unit production cost = total costs/total production (e.g. VND/kg)

2. Profit margin = net revenue/total revenue

Gross margin (revenue-variable costs) is often used in agricultural economics where fixed and other overhead costs cannot be usefully allocated to different activities, or where data is lacking. 

There are many other measures and indicators of financial performance, some of which are presented in Annex 1. However, those given above are the simplest and most important for our purposes.

Table 1:  Example of basic financial analyis (semi-intensive shrimp farming)

Capital or investment costs

item
quantity
units
unit cost
total cost $
useful life (yrs)
depreciation

land
0.5
ha


na
na

building
1

1,000,000
    1,000,000 
2
     500,000 

ponds/cages
0.37
ha
88,000,000
  32,560,000 
10
  3,256,000 

equipment



10,000,000
4
  2,500,000 

other



1,000,000
1
  1,000,000 

total capital costs



     44,560,000 

      7,256,000 









Operating Costs







Fixed costs







item
quantity
units
rate/cost
total cost $



interest


11%
4,812,480



depreciation


see above
7,256,000



maintenance


5%
2,178,000



labour fixed
300
days
15000
4,500,000



other







total fixed costs



18,746,480











Variable costs







item
quantity
units
rate/cost
total cost $



labour casual
20
 MD 
         15,000 
300,000



fuel
150
 l 
4,100
615,000



feed
          1,055 
 kg 
14,400
15,191,194



seed
59200
 l 
50
2,960,000



chemicals
674
 l 
1400
943,600



Other
109
kg
1600
175,000



total variable costs



20,184,794











Total operating costs



38,931,274



















Sales income or revenue








quantity
units
unit price $
total



product
             639 
kg
         95,000 
  60,739,200 











profit (net revenue)



  21,807,926 



The analysis of variation in performance

1.6 The importance of variation

Figures quoted for actual and potential financial returns from farm level activities are highly variable.  This variation reflects both real and apparent variations in performance. Useful financial analysis must take account of, and summarize the amount of this variation and the reasons for it. Households and farmers are not just interested in average returns; they want to know what the likely range of performance is. Analysis of variation also provides the basis for calculating several indicators of risk.

1.7 Sources of variation

Any record or database of farm performance comprises two major sources of variation:

Real variation may be attributable to:

· natural conditions such as soil and water quality, climate – through time and space;

· quality of inputs such as seed and feed;

· variations in production technology and intensity;

· knowledge, skill and management capacity of the farmer;

· scale of enterprise; 

· variations in market price related to variable marketing infrastructure;

· losses caused by disease, theft and natural catastrophe (e.g. flooding).

Some of this variation in performance is quantifiable and predictable; some -such as that related to disease or catastrophic events such as flooding – is not easily quantified, but is equally important. 

False variation may be attributable to: 

· Data inaccuracies arising from misinterpretations of farmer/fisher question or questionnaire responses and/or subsequent errors in data handling (especially in large data sets);

· Different assumptions or methods of calculating financial ratios; 

· Technical optimism, where figures are generated by technical specialists from production parameter based financial models, typically based on best trial results, rather than on realistic estimates based on typical farmer performance. 

1.8 Exploring variation in farmer performance

Where available, survey data should be used as a starting point for financial analysis. Where performance is near normally distributed, average values for costs and revenue, and some measure of variation, can be used. This approach is appropriate for rice production for example, where management practices and seed types are relatively consistent. Most aquaculture activities are in the development phase, with highly variable performance and a wide range of techniques and management practices. A different approach is required for these.

Where baseline or project data exists, thorough analysis of the nature of variation in performance between different households should be undertaken. Selected information should be plotted in the form of histograms and scatter graphs to provide an overview of the nature and distribution of financial performance. These plots, rather than simple performance averages (which can be seriously misleading) should also used, where possible, to compare different kinds of enterprise. They provide a sound basis for the discussion and analysis of real and false variations of the kind described above. They also serve as a key starting point for the assessment of risk.
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An example using the SUMA database of shrimp farm performance in Khanh Hoa is presented in Figure 1. Overall average return (in terms of gross margin) is 119million VND/ha/crop
 for crops 1 and 2 in 1999 and 2000. However, returns are highly variable, as can be seen in the chart. This shows the frequency with which different levels of gross margin/ha/crop (calculated as revenue-input costs) were achieved. Losses were made on a significant proportion of crops (25%), but most of these losses were less than 50 million VND (still a substantial amount).  At the other extreme, 25% of crops yielded gross margins in excess of VND200million. It is clear that we are dealing with a tremendous range of performance, and average returns are a poor guide for economic development policy or extension activities. Rather, we need to understand why a significant number of crops are failing, whether some farmers achieve consistently better results than others, and why. 
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[image: image4.emf]CAGE CULTURE PROFILE

Lobster rearing Vietnam: single small cage and large seed (200g)

location Vietnam cycles/yr 1

Cage size 13.5m

3 

risk medium

species Panulirus 

ornatus; P 

hormarus return very high

Key features Input/output profile 

environmental requirements (per m3 per cycle)

salinity 29-34 inputs quantity $ 

water quality high capital costs/cycle 5.4

temperature  20-30 seed 10 45

feed 255 51

investment cost labour 14 15

enterprise capital costs 292

capital costs/m3 cage 22 outputs kg $

life of cage 4 fish 8.8 220

organic matter

financial returns/cycle nitrogen

profit/m3 109

gross margin/m3 119

return on labour 8 total costs per crop 111

scale issues expansion leads to 

significant increases 

in return related 

mainly to more 

efficient utilisation of 

labour

total revenue per crop 220

Risk profile Market outlook

disease incidence low local small, expanding

length of production cycle 12 national medium, expanding

minimum start-up capital 1796 international excellent in short 

investment in crop 1504 and long term

profit margin 49%

payback period (yrs) 0.2

price variation low

performance variation medium

overall low/medium

Notes

1

capital costs One 13.5m

3

 cage. This is the smallest type of operation 

2

 for a single cage currently found in Khanh Hoa

seed wild caught seed stocked at 200g; 80% survival

feed trash fish and shellfish caught locally or purchased in market

labour requirements 180 days/cycle typically used in Khanh Hoa; less for larger enterprises;  

feeding (2 times/day); cage cleaning (removal of fouling).

The analysis can be taken a step further by exploring the extent to which the intensity of use of inputs affects financial returns. This is explored in the scatter graph (Figure 2). This suggests that increasing use of inputs generates not only higher returns, but also reduces the risk of crop failure and financial loss. The very high rates of loss at low input levels is particularly striking. The reasons for this need to be explored, preferably in workshops with extension workers, technical specialists and socio-economic advisors, and where appropriate, farmers themselves. Such analysis should lead directly to improved extension advice and development policy.

Where survey data is not available, case study data can be used to generate standard measures of return and efficiency, but the extent to which the case study is representative of performance more generally should be explored and stated clearly. 

1.9 Exploring the importance and impact of variation in production parameters

If the basic production parameters (stocking rate, survival rate, crop cycle length, weight at stocking, weight at harvest, food conversion rate, crop failure rate) are known, along with input and market prices, then production rate, input requirements, costs and returns can all be calculated. Ideally this is done in a spreadsheet format, so that the impact of changes in prices and parameters on financial performance can be explored rigorously. 

The basic financial analysis format presented above is extended to include a table of production parameters. The quantity of seed required can then be calculated from the stocking rate x area. Production rate can be calculated from the quantity of seed x survival rate x harvest size. Food requirements can be calculated from production rate x food conversion….and so on. There are many ways to set up these models, but modern spreadsheets make the task very simple.

These parameter driven models are very useful for financial analysis, and in particular for sensitivity analysis (see below) but should always be checked against field data to ensure that the parameter levels chosen are realistic.

1.10 Summarising the range of performance

If good field data is available, histograms showing the nature of variation (such as figure 1) should be presented. An issue of vital importance to development policy and the targeting of aid and extension interventions is the proportion of farmers who fail to make a positive financial return. This may be assessed for broad aquaculture types (such as freshwater pond culture), or perhaps more usefully, for sub-types such as different levels of intensity. This is addressed further below in the sections on risk analysis and communication.

Where good field data is not available, or where there is a need to further summarize the variation for the purposes of comparisons with other activities, three financial summaries should be generated for each major type or sub-type of aquaculture: analysis based on pessimistic assessment of likely values for prices and production parameters; analysis based on most likely (or typical, or average) values for prices and production parameters; and analysis based on optimistic assessment of likely values for prices and production parameters. A useful rule of thumb is that the pessimistic and optimistic levels of performance chosen should aim to encompass 80% of actual or likely farmer performance. This generally corresponds to the normal range of farmer performance – i.e. effectively excluding a-typical or unusual levels of performance related to unique or freak conditions (or data errors).

Risk analysis

Risk of failure is a major development problem. Aquaculture is a new activity for many farmers, skills and technology may be lacking, and risk of failure is high. The impact of failure is normally greater the poorer the farmer. The risks associated with aquaculture and alternative activities should be thoroughly understood by development specialists, extension workers and farmers themselves.

Risk assessment requires a thorough analysis of the two dimensions of risk:

· exposure to risk – relating to the financial characteristics of the farming system itself; and 

· the likelihood of certain risk events occurring – relating mainly to wider natural and economic conditions. 

Good survey data over several years greatly improves the reliability of risk analysis, but many dimensions of risk can be described and assessed in the absence of such data. 

1.11 Estimating risk exposure

Risk exposure itself has two sub-components: the level of investment, and the time period over which the investment is outstanding (lead-time). The longer the lead-time and the production cycle, and the higher the investment, the greater the exposure to risk. Several indicators of risk exposure can therefore be used:

· the total investment required before achieving a return (capital investment + investment in first crop);

· the time delay or “lead time” before the return occurs;

· the length of the cropping cycle; and

· the working capital required for each cycle. 

These also serve as indicators of the extent to which opportunities are available to the poor, since both the amount of financing and the period over which it is available are limited for poor people. 

Profit margin (as discussed above) measures exposure to a fall in product price or an increase in input costs, and is therefore also an index of risk exposure.

1.12 Sensitivity analysis and switching values

The sensitivity of a production enterprise to changes in input costs, market price, and production parameters (relationships between inputs and outputs) is sometimes used to assess the risk exposure or likelihood of financial failure. It is also useful for directing attention of extension workers and farmers to the most important factors affecting profitability. 

Graphical analysis of cost structure is a useful starting point for examining sensitivity. A Pie diagram or banded bar chart showing the major operating costs per kilogram of production allows for rapid evaluation of the relative importance of different costs. If, for example, feed is the dominant cost, the  profitability will be most sensitive to changes in the cost of feed. Understanding cost structure is also vital for improving efficiency and profitability. 

In Figure 3 the cost structures for a typical range of coastal aquaculture enterprises is shown (based on estimates derived in the Hanoi workshop). It is clear that input costs (mainly trash fish) comprise a very high proportion of the costs of marine cage culture of fin-fish. Profit margin is also very low for this enterprise. This means that the returns to cage culture will be extremely sensitive to trash fish costs (or food conversion ratio). On the other hand, capital costs (mainly associated with pond digging) represent a substantial proportion of costs for semi-intensive shrimp culture. This suggests that heavy investment in high quality ponds would undermine the ability of semi-intensive systems to compete (in terms of production costs) with more intensive [image: image5.wmf]Risks and returns from shrimp farming
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In numeric terms, sensitivity can usefully be measured as the percentage change in a cost, value or parameter which would reduce net revenue to zero, or reduce returns to land, labour and capital to unacceptable levels; for example, the survival rate below which return to labour would be less than the standard agricultural wage. This can be calculated from a parameter driven spreadsheet model, and the likelihood or risk of such changes taking place can then be assessed in a workshop or meeting.

1.13 Risk of financial loss

The probability of certain risk events taking place, and the financial consequences of such events (e.g. complete crop loss), can sometimes be calculated. For example, climatic records may allow for a rough estimate of the probability of flooding (e.g. once in five years, or 20 percent) and both overall returns, and the frequency of particular levels of loss, may be calculated. 

Extension workers and farmers also need to understand the variation in performance between farmers. This varies tremendously related to scale, local conditions, skills etc. This should be analysed as described above using histograms and scatter graphs where survey data exists. Specific measures and indicators can then be derived.

It is particularly difficult to make rigorous assessments of the risk from disease, which tends to be highly erratic and potentially catastrophic. There is a great need to improve the data available relating to the incidence, severity and location of disease, and the differences between different technologies and enterprise types.

The key concerns to a farmer are:

· the potential net revenue per crop (assuming no disease or other causes of crop failure);

· the possible total costs associated with a failed crop or series of failed crops (the short-medium term risk);

· the proportion of farmers achieving return on labour lower than (e.g.) the agricultural (casual) wage rate.

· the frequency of financial loss due to crop failure or other factors, and the extent to which frequency of failure is related to location or farmer skills;

· the long term average return, adjusted for losses due to disease.

These should be estimated for different forms of aquaculture and alternative activities so that farmers fully understand the risk and return implications of the alternatives open to them. 

By way of example, the SUMA survey of shrimp farms in Khanh Hoa suggests that roughly 25% of crops fail (measured in terms of negative gross margin).  Some farmers achieve less than 20% failure rate, while others experience higher failure rates (Figure 4)
. Total loss of crop was rare, with average losses associated with full or partial failure amounting to around VND 40million/ha. Average returns for a successful crop on the other hand amounted to VND 174 million/ha. In the long term relatively few farmers made a loss. Only 5% of farmers experienced a negative cumulative gross margin for the period 1997-2000.
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[image: image8.emf]Cost structure of alternative coastal aquaculture activities
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1.14 The importance and likelihood of different external risk factors

It is often not possible to quantify the risks, or the measures used may not allow for comparison between activities. Good survey data over several years is rarely available. In such cases, a subjective form of risk assessment can be undertaken closely related to multi-criteria decision analysis (MCDA). In any case it is important to explore as rigorously as possible the nature of the risks to which an activity is subject. Ideally farmers, fishermen (as appropriate) and technical specialists from different fields should be included. 

Firstly, the major risks are identified and listed on a matrix against alternative development options. The vulnerability of each option to each risk is then discussed, and scored on a scale of 1 to 5 or 1 to 10, as agreed. The completed matrix provides an overview of the risk characteristics of different options, and provides a basis and framework for overall comparison discussion, and organisation of information. Scores can be summed in some cases to summarise the results and to further stimulate discussion; although this must be done with great care since the nature of risks may differ significantly. This problem can be addressed to some extent by weighting the risks and applying the weighting to the score. Any aggregate score of this kind is questionable, however, and should be used as a tool to stimulate discussion rather than as a firm criterion for decision-making.

This vulnerability to external risk factors is then compared with financial risk exposure as described above. High vulnerability, coupled with high financial exposure implies high risk.

The major risks will vary according to the kind of activity and local circumstances. However, the following encompasses the most common risk factors experienced by fish farmers in Asia:

Human factors

· Theft

· Vandalism

· Lack of skills

Input quality

· Seed quality

· Feed quality

Natural catastrophe

· Flood

· Temperature extremes

· Salinity variations

· Disease

Water quality

· Externally sourced pollution

· Oxygen problems, related to source water or water management

· Nitrite and ammonia problems, related to source water or water management 

· Lack of natural feed (related to water management/soil fertility etc)

Price and market issues

· Input price increases 

· Seasonal input price variation

· Product price fall 

· Seasonal variation in product price

All of these issues should be considered not only on the basis of current experience, but also in terms of past and future trends. This is particularly important in relation to market price, which is always likely to fall as aquaculture production takes off, especially if marketing infrastructure is poorly developed.

An example of a risk matrix, developed in the SUFA workshop, is presented below as Table 2.

Table 2: Risk matrix for alternative freshwater aquaculture production systems

Dark red =high risk ; dark green = low risk; yellow = intermediate.  

Scores were based on a 1 to 5 scale where 1 is undesirable/high risk and 5 is desirable/low risk



2 Summary and communication

The financial and risk characteristics of different aquaculture options are rarely comprehensively analysed, and even more rarely communicated to extension workers and farmers. The emphasis is usually on technical issues and production parameters. This needs to change.

There are many ways in which information on variation and risk can be brought together with information on expected returns in simple graphs or diagrams. Figure 5 summarizes information on risk and returns associated with different levels of intensity in shrimp farming, based on local experts estimates of crop failure rate built into simple parameter driven financial models also developed by local experts. The first bar shows actual estimated return from a single crop. The second shows the long run expected return, taking into account crop losses (calculated as crop return x success rate less losses associated with failure). The third bar shows the actual short term financial loss incurred as a result of total crop failure (i.e. full crop costs such as seed and feed incurred, but zero sales revenue). The farmer must judge whether he prefers the higher return/higher risk system – taking into account his ability to withstand the short term losses. 



Where survey data is available the actual returns and rates of failure can be charted. Figure 6 was developed from SUMA survey data of shrimp farming in Khanh Hoa. This shows the average return achieved at different levels of intensity (measured in terms of total input costs/ha) and also the proportion of crops which failed at these different levels. Average returns increase steadily with increasing spending on inputs, up to VND250million, and decline above this level. Perhaps surprisingly, the risk of short term financial loss (associated with crop failure) appears to decrease with increased spending on inputs, suggesting that more intensive systems are less risky. The lowest intensity category in particular appears to be highly risky. These important issues are discussed in more detail in the accompanying report.



Ideally all the resource use, financial and risk characteristics of alternative aquaculture systems should be brought together in summary profiles. The nature and format of such summaries will depend on local circumstances and the nature of the client group. However, an example of the kind of format that might be produced is presented in Annex **. Great care must be taken not to be over-optimistic when generating these profiles. They should be based on typical farmer performance rather than technical models or demonstration farm performance, and information on the nature of variation in performance should always be provided.

Annex 1: Basic measures and indicators of financial performance

Measures of financial return

Net revenue (also often referred to as profit or net income). Income minus all operating costs, including interest, depreciation, maintenance, labour, inputs etc. If tax is deducted this is called net profit, or profit net of taxes.

Return on land (net revenue/ha/crop or net revenue/ha/yr) is a simple measure of return on land, or land productivity, and can be calculated for a single production cycle or for a year, whichever is appropriate. This should always be made clear. If rent or land tax (effectively a return on land) has been included in the costs, these should be added back in to net revenue for this calculation

Return on labour (RoL/PD).  (Profit (excluding labour charges)/total labour used (in person days). RoL corresponds to the average wage that would reduce profit to zero, or the maximum average wage that could be paid. Note that if labour has not been included in total costs when calculating profit, then there is no need to add labour costs back in.

Return on Investment (static). (Profit (excluding interest charges)/total capital investment)x100 percent.) A simple measure of attractiveness for investment. This is sometimes confused with the more complex measure internal rate of return 

Gross margin: total revenue-variable costs. Of particular relevance to farmers who have “written off” capital expenditure, or where ponds or other structures have been in place for many years. This measure should not be used for comparing different enterprises or activities unless all other factors (such as length of cycle; fixed labour) are common and similar. 

Measures of efficiency and competitiveness

Unit Production Cost.  Total operating costs/total units or quantity produced. Useful for assessing competitive position or comparative advantage compared with other actual or possible producers.

Profit Margin.
 (Profit/total income)x100 percent.  A measure of vulnerability to product price change or increased costs. A useful indicator of financial risk and competitive strength.
Pay-back (PB). Total investment/(annual profit+depreciation). The time required to pay off capital invested in a project. While payback periods of 10 or more years may be acceptable to some very large corporations, most small businesses, including farmers, would hesitate to invest where payback periods exceed two or three years.

Indicators of risk exposure

Total start-up investment/ha. The cost (per hectare or per enterprise) of purchasing land, building/establishing ponds, tanks, buildings etc, and investing in inputs for the first crop. The total outgoing costs before any return is generated. Essential information for people with limited access to funds.

Lead time: time between investment and first return

Working capital per crop/ha: total cash invested in a specific crop
Measures relating to land use and land productivity. 

Several of the above can be divided by the area of land used in production to give an indication of the efficiency of land use – e.g. gross income/ha; profit/ha; RoL/ha; MD or MY/ha (or labour density). While gross income/ha is of importance to the economy as a whole, the other measures have more meaning for the individual land-user.

Annex 2:   Summary of financial characteristics and risk profile of an aquaculture system

The following is the minimum information about the financial and risk characteristics of an aquaculture production system or technology which should be understood by technical specialists, extension workers and – if possible – farmers themselves.
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� A specific type of economic activity such as pond fish culture


� a household or business that may include several different economic activities


� income and revenue are largely interchangeable in the english language; they mean total receipts to the business. We will use revenue in preference here, since income is sometimes erroneously confused with net income.


� When something produced on the farm (such as feed or fertiliser) is used as an input to an aquaculture system, there is no cash outlay. However the opportunity  to sell this product has been lost, and this represents a cost to the farmer. This is therefore known as opportunity cost. Similarly there is usually an opportunity cost associated with the use of family labour


� ….and thereby foregoing the interest which could be earned through investment in savings or loans to other business activities


�  only full data sets were used in the analysis. This may correspond to a bias in the data in favour of more knowledgeable and better organised farmers


� recalled data from 1997 to 2000; some farmers provided data for 1 or two crops only. Most farmers provided data for 4-5 crops
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