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1.0 Introduction


Aquaponics is both new and old. It is is a system of producing fish and vegetables that combines the well-developed technologies of both aquaculture and hydroponics. It conserves water, increases efficiency due to dual use of facilities and employees, minimizes energy use and other costs, gives the producer flexibility to meet trends, and maximizes production and profit. 

It is not in widespread use yet, because aquaculture producers just think fish and imagine problems with plants, and hydroponics producers just think vegetables and imagine problems with fish. This is if they think about it at all. The truth is that when combined, each system nicely solves some of the problems inherent in the other system, without the expensive and technologically involved solutions that those operations utilize now.

Now in its fifth generation, there is 25 years of University-level research and development behind the commercial system upon which this business plan is based. An identical system has been in operation constantly for the last 4 years, and its production data is attached to this business plan.
Simple Definition and Narrative Glossary of Aquaponics Terms
Aquaponics: An integrated agricultural production system utilizing:

· Aquaculture- the production of aquatic animals, and

· Hydroponics- the production of vegetables without soil, and

· A Commercial Aquaponics System- how these two normally independent systems are combined in a large-scale recirculating system that reduces costs and enhances the profits of both. 

On the “Aqua” side of things, a hatchery is fish tanks where the fish breed and produce eggs, which hatch into fry. The fry, at about 1cm long after hatching, are transferred to a nursery, a system of tanks specifically designed to grow them to the size of fingerlings. When the fingerlings are mature enough, ~50 cm in size, they are transferred into rearing tanks, (a system of larger tanks), where they grow into mature fish and are subsequently harvested. The fish excrete natural nutrients into the tank water and thereby create the nutrient solution that is circulated in the hydroponics troughs where the vegetables grow. This is a no-cost nutrient solution.

On the “Hydro” side of things, hydroponics troughs are long structures that hold the plants and their support system (roots). The troughs have a 12" depth of nutrient solution in a 48" wide channel. The plants are planted in regularly spaced holes in rafts, which are 2" thick styrofoam sheets 4' by 8' in size. The plants' roots hang down below the rafts into the nutrient solution, and the plants take up whatever they need from the nutrient solution.

The Commercial System consists of the rearing tanks, two different kinds of biofilters, a nutrient delivery system of plastic (PVC) pipe, the hydroponics troughs, and air blowers to aerate the water in the rearing tanks and the hydroponics troughs. 
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The water in the hydro troughs (nutrient solution), is pumped into the rearing tanks and gravity-flows from there through the biofilters. These clean the water and convert suspended and dissolved chemicals into ones that will nourish the plants, as well as cleaning the water for the fish. The nutrient solution gravity-flows from the biofilters through the hydroponics troughs back to a sump, where it is collected and pumped back to the rearing tanks. There are two high-volume, low-pressure air blowers in the system, one to aerate the rearing tanks, and one to aerate the hydroponics troughs. The aeration supplied results in much higher growth rates of both fish and vegetables. These are the only mechanical devices in the entire system: one simple water pump and two low-tech air blowers. If the pump goes down, both the fish and the vegetables are good for several days. The system can last without the blowers for several hours, so a backup blower is a good idea.

Advantages of Aquaponics over Straight Hydroponics or Aquaculture Operations 

In hydroponic operations, the water is pumped and filtered much as in aquaponics operations. However, as there are no fish to provide nutrients, expensive nutrient salts are purchased and added to the water in the system, and renewed as the plants use these nutrients. Hydroponics operations dump their water (and any nutrients left in it) many times a year, and have to completely sterilize the system before refilling. There are filtration problems that require expensive filtration solutions. The advantage of hydroponics is short growth times, clean produce (no dirt or dirt-borne diseases), and production volumes up to 30 times the same area of field-grown crops.


Aquaculture is often practiced in ponds and channels, fed by free stream-supplied water. This type of aquaculture has the lowest fish growth rates and production, and requires large amounts of land in addition to year-round free water in order to operate. For these reasons, many modern high-tech aquaculture operations have adopted the recirculating model, where the fish are grown in tanks or closed channels, and the same water is pumped back through the system over and over. These systems have similar filtration problems as hydroponics systems do and require similar filtration solutions. Their advantage is higher growth rates, shorter fish growth times, production volumes up to 20 times the same volume of pond-based aquaculture, and much better control of disease vectors and the ability to isolate and fight fish diseases that is not present in pond-based aquaculture.

Aquaponics combines the best features of hydroponics and aquaculture while reducing or eliminating their drawbacks. Both the aquaculture tanks and the hydroponics troughs use the same pump, the same water, the same electricity, the same biological filters, the same aeration, the same piping system, and the same physical land area. One farm office covers both businesses, as does one cold storage, one supplies and equipment storage, one set of books and bookkeeping, one tax return, and one set of employees. Depending on how you look at it, you either have free nutrients, filtration, water, facilities, and electricity for the hydroponic operation, or free filtration, water, facilities, and electricity for the fish. Although this cost sharing is advantageous, the big difference in an aquaponics operation is that there are two product lines creating profit for the bottom line instead of just one.
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2.0 Executive Summary

Who we are:
Friendly Aquaponics, Inc. (FAI) is a start-up grower and distributor of fresh fish products and high-value fresh produce to restaurants, hotels, and individual consumers. We are located in Honoka’a, Hawaii and will serve all the major Hawaiian Islands. FAI's specifics are: 

Products
FAI will sell both fish and vegetable products. Live fish, dressed fresh fish, fillets and value-added products such as macadamia-mango-papaya crusted fillets and smoked fish will be sold. Our hatchery and nursery will sell brood stock, fish fry (baby fish), and fingerlings.

Vegetables to be sold include but are not limited to: red leaf, arugula, radicchio, Manoa lettuce, bok choy, endive, watercress and chicory, watermelon, cantaloupe, honeydew melon, cucumbers, tomatoes, okra, Chinese peas, sugar peas, zucchini and summer squash. We will also sell kitchen herbs such as basil, oregano, chives, chervil, coriander, green onions, thyme, and others, as well as basil pestos and herb vinaigrettes.

The Market 

•High-end volume consumers, such as hotels and restaurants.

•Consumers at farmer's markets.

•Other consumers (daytime hours in camps and roadside sales during coming-home hours).

•Retailers such as grocery and health food stores.

Competitive Edge

FAI has four distinct competitive edges:

1.The farm is an aquaponics farm, with costs reduced significantly by combining operations of hydroponics and aquaculture. Also, an aquaponics operation has two product lines and sources of revenue, fish and vegetables, rather than just one as a hydroponics farm or aquaculture farm does. 

2. We will have high-quality products that are hard to get locally, or if available, are not as fresh or are of lower quality. 

3. Our flexibility. We can change crops very quickly, or scale existing crops to meet demand because of the modular nature of the growing tanks.  The income that comes from the fish makes the farm less susceptible to market fluctuations than a vegetable-only farm.

4. FAI will be the only tilapia hatchery and nursery in the State of Hawaii. We will have no competitors in this market until another similar operation starts up, and even then we will have been first in the market.

3

Management 

FAI is led by the husband-and-wife team of Tim Mann and Susanne Friend. Tim likes to joke that he hasn't had a job in 30 years. Instead he's owned 6 different (profitable) small businesses over that time period that he started and ran, from one-man operations to 15 employees.

Susanne's experience in marketing, office management, and working with clients as an organizer and seminar leader will help FFI bring products to the market that will be a notch better than the competition. Susanne will manage and train personnel, handle communications with distributors, buyers, and suppliers, develop new markets, and oversee the farm store when it is built at the end of the first year of operation.

FAI is an exciting new company that meets a need for quality Hawaiian-grown fish and vegetables. The quick nature of the hydroponic startup means that first cash flow occurs while the company is still under construction, and is at full production by month nine after startup. (See attached timeline). Although exact cash flow during construction is difficult to assess, cash flow at full production/month nine will be in the range of $21-30,000 per month, making first year sales somewhere around $100,000. This rate of cash flow pays construction loans off by the end of the second year of operation.
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2.1 Objectives

The objectives for the first three years of operation include:

1.To create the highest-quality fresh fish products with farmed fish that will capture local market from current overseas suppliers. These product lines are not available on-island, as they are fresh (or live) rather than frozen product. 

2.The utilization of hydroponic growing technology to produce greens and vegetable products of a higher quality and at lower prices than produced using current industry standard field and greenhouse technology. 

3.To increase the efficiency of our production by 10% a year with ongoing education of personnel and technical development of farm systems.  

4.Because this is a two-product farm, rather than just a vegetable farm or an aquaculture operation, the economic synergy of the two product lines will allow us to develop a sustainable farm, surviving off its own cash flow in the first year. 

5.In conjunction with the appropriate agencies we will produce a family-oriented, ongoing technology transfer model to allow low-income families to feed themselves by producing their own fish and vegetables at a cost approximately one-third of market cost. We expect to begin this model at the end of the first year of operation and operate it indefinitely.

6. At approximately month 18 after startup, we will add grid-interconnected wind turbines to the farm, and will generate all our own electricity. This move will save us approximately 50% of our energy costs per year, on an ongoing basis, and create a model for similar self-sufficient small farms in the State.

2.2 Mission

Friendly Aquaponics's commercial mission is to provide the highest-quality fresh fish and vegetable products in the State of Hawaii, with the best responsiveness to customer's needs, while reducing reliance on imported food to feed our population. Our humanitarian mission is to make this technology easily accessible to individual families to empower them to feed themselves and others at a grass-roots level.
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3.0 Company Summary

Friendly Aquaponics, Inc., is a small family business (organized as a State of Hawaii S corporation) located on 7 acres in Honoka'a, Hawaii, on the windward coast of the Big Island of Hawaii. The company is operated by Tim Mann and Susanne Friend and their children. Although a new concept in the State of Hawaii, the aquaponics (combination of hydroponics and aquaculture) technology it is based on has a 25-year development history at the University of the Virgin Islands St. Croix (US), and is in its fifth (commercially successful) generation there. Rather than just starting another aquaculture or farm venture, we are reducing the risk of a new business venture by adopting a tested commercial aquaponics system as our model. 

In a recirculating aquaponics system, the nutrient-rich effluent water from the fish tanks is used to fertilize and grow the hydroponic vegetable crop in.  The same water is used over and over after the initial filling of tanks, with only a small percentage added to account for evaporation and the water in the vegetables. The only input into the system is the fish food. The hydroponics and aquaculture share the same location, electrical service, pumps and piping, warehouse, packaging, and transportation systems, and as a result there are many cost savings from combining the two operations. This is the first advantage aquaponics has over a hydroponics or aquaculture operation alone.

The second advantage of aquaponics is that it has two major product categories (fish and vegetables) rather than just one, each of which are produced in the same location by the same employees. Many costs that would be borne by a single hydroponics or aquaculture operation, such as electricity for pumping, or cost of water, are split between the two parts of the operation. There is one set of costs, but two income streams from an aquaponics operation, thus reducing the risk and increasing the chances for profit.

These advantages are of course in addition to the existing advantages of hydroponics and aquaculture. Hydroponics can grow up to 30 times the volume of vegetables as the same area of a land-based farm could. Recirculating aquaculture produces from ten to 30 times the fish crop per given water volume as does pond-based aquaculture It gives the farmer more control over growth rates, disease, harvested size, and many other factors important to success than does pond-based aquaculture.

 3.1 Company Ownership

Friendly Aquaponics, Inc., is a State of Hawaii S corporation, and is owned by Tim Mann and Susanne Friend. $25,000 of start-up capital is being provided by the owners, as well as all of the labor for construction of the farm facilities. A $50,000 loan is being sought, so that initial investment in the farm operation will total $75,000.
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3.2 Start-up Summary

FAI's startup costs will all go to materials for construction of physical plant (please see attached conceptual layout and construction takeoff). The owners are providing labor for the construction themselves. There are three commercial aquaponics systems in the first phase of the farm, along with a fingerling nursery for the fish, and a seedling nursery for plants.

The fingerling nursery will be constructed first. It is a "miniature" of the commercial units, so its hydroponics section will have a vegetable crop ready for harvest three to six weeks after nursery construction is finished, and every three to six weeks thereafter, depending on crop species chosen.

The first commercial system starts operation soon after the fingerling nursery. To understand and visualize how the individual systems start operations, consult the Timeline in the Appendices. It is an easily understood graphic of construction and production for the first year of operation.

It is advantageous from a marketing standpoint to phase construction as shown in the Timeline, as it results in a constant fish harvest at about Month Ten, and continuing thereafter.

At the conclusion of the startup period, there will be three commercial aquaponics systems in operation, as well as the fingerling nursery. Harvesting of plants will have begun seven to eight weeks into the construction process, and continued and expanded until the end of Month Six, when all hydroponics production units (as well as the nursery) are on-line and producing plants at full capacity. Fish production begins at Month Nine and all three commercial systems are in full production at Month Twelve. Although our initial farmed fish species will be Nile Tilapia because of their hardiness, market acceptance, and size (up to 3 1/2 lbs. at harvest, which is considered large for cultured species), other species will be investigated to see if they grow well and are welcomed in the local fresh fish market.

There is an existing home office in part-time use that has ample capacity for the aquaponics operation. Approximately $20,000 of office equipment is currently in use, including; one laptop computer, two desktop computers (one a CAD workstation), two plotters, three printers (one a copier also), digital camera, digital video camera, label maker, two faxes, filing cabinets, chairs, desks and layout tables.

Living expenses for the owners during the startup phase will come from their two existing businesses; a drafting service and a small crane rental business. The startup times and construction schedules given here include the time that the owners have historically had to spend operating these two businesses.

The finished constructed value of the aquaponics units of $165,000, (three systems, estimated at $45,000 each, plus $25,000 for the fingerling nursery unit, and $35,000 for the commercial kitchen), will be depreciated at 20 years, the office equipment over 5 years.   
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4.0 Products

FAI will sell both fish and vegetable products. Whole Nile Tilapia as well as dressed fresh fish will be sold directly to retail consumers, and to local markets. When full fish production is achieved at Month 12, a small commercial kitchen will be built, and filleted and other value-added products such as macadamia-mango-papaya crusted fillets and smoked fish will be added.

In the vegetable product line, we are doing market research on a number of vegetable species that are proven to grow well at high production volumes in aquaponic systems. These include but are not limited to: red leaf, arugula, radicchio, Manoa lettuce, bok choy, endive, watercress and chicory. Watermelons, honeydew melons, cantaloupes, cucumbers, tomatoes, okra, Chinese peas, sugar peas, zucchini and summer squash also grow exceptionally well, as do as kitchen herbs, such as basil, oregano, chives, chervil, coriander, green onions, thyme, and others. An exciting addition to the produce line is edible flowers, a product in great demand at high-end restaurants on the island. When the commercial kitchen is constructed, it will be used to create value-added products from these basic ingredients. Basil pestos, salsas, herb vinaigrettes, herb-infused oils, dried organic herbs for spices or teas, and seasoning mixes are some of the vegetable products currently under consideration. Expanding fish products into conveniently packaged, easy-to-cook products such as macadamia-encrusted fillets, poke, and ceviche will also increase profits.
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5.0 Market Analysis Summary

FAI has a property where retailing of farm products is allowed, and an existing building that can be economically converted into our farm store/commercial kitchen. However, until we are in full production of fish at end of Month 12, we will be selling products in this order of preference:

• Directly to high-end volume consumers (hotels and restaurants).

• Retail sales directly to individual consumers at Farmer's Markets.

• Wholesale to retailers.

At the end of Month 12, when we have full production of fish (575 lbs./week), and vegetables (averaged at 2,400 lbs./week), we will open the farm store, begin advertising the store and our product, and move away from selling to wholesalers and lower price markets. We will then be selling out of the store as much as possible, and taking the surplus to hotels and restaurants, then to farmer's markets. Hopefully we have none left for the wholesalers. Of the products we offer for sale at this time, as much as possible will be value-added in some form in order to capture more revenue.

5.1 Market Segmentation

FAI has three distinct customer categories:

1. Individual consumers. We will get the high-end  consumers who want organic and exotic salad greens and vegetables and value-added fish and vegetable preparations; the middle income consumer who appreciates our quality and the relatively low prices of our plain fish and vegetable products; the local consumers who will purchase live tilapia and ethnic vegetables no one else grows. These retail sales will occur at local farmer's markets.

2. Restaurants and Hotels. Our quality, reliability, and willingness to grow to order will win these customers for us. Grow to order means the chef can get a specific item from us that we don't sell to any other commercial account. We give the head chef a sample basket of our produce to try and ask what he/she would like more of, and what he/she won't have any use for. When he/she has become a steady customer, we offer to grow to order. This is what the most successful growers on the Big Island are doing.

3. Wholesalers. Our produce will be of such high quality that wholesalers will take it even though we don't have regular or large quantities to give them. This is not a cavalier attitude towards marketing, simply the recognition that our company will do its best if we sell to the highest-paying market segments first.
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5.2 Target Market Segment Strategy

Because FAI’s products are high-quality fresh foods, we have an abundance of potential markets. The markets targeted will be:

• High-end volume consumers, such as hotels and restaurants.

• Consumers at farmer's markets.

• Consumers in concentrations 

Daytime delivery of fresh, live  or dressed fish to local camps

Roadside sales of live and dressed fish during coming home hours

• Wholesaler / purchasers such as grocery and health food stores.

5.3 Industry Analysis

There are three types of competitors that FAI faces:

1. Supermarkets. These stores sell salad greens and vegetables to consumers. The advantage of the supermarket is convenience. The quality and variety is lower than the standards set by the offerings of FAI and other similar local farmers. The cost is higher than our products, usually at least 15% more. As far as their fish offerings go, the only Tilapia products currently available in supermarkets are frozen fish from Asian suppliers. Thus, our fresh whole fish and filets will be distinct from, and more desirable than their frozen offerings. 

2. Similar local farmers. There are no similar operations to FAI in all of Hawaii. There appears to be room in the vegetable market for our products as most of the farmers sell out their organic products each day at the farmers markets. Also, we will target products they find difficult to grow in field-based and greenhouse-based farms. As far as fish, as mentioned, there are no dependable Tilapia suppliers currently, only a few off-and-on backyard operations. 

3. Large distributors. An example of this would be Suisan which buys a wide variety of products and quality of produce from farmers and distributes them to restaurants. The produce is often not local, and is often several days older from the field compared with the local farmers. The price is comparable and the quality can be comparable, but not always. The disadvantage of a food distributor is the lack of flexibility relative to a local grower when serving local customers.
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6.0 Strategy and Implementation Summary

FFI will be reserving booth space at the farmer markets before first production to ensure the ability to sell there. Additionally, FFI will contact local restaurants and hotels well in advance of full production, with sample baskets of products delivered. These products will be ready early in the construction cycle because the fingerling nursery will be on line producing vegetables at Week 10 after startup. Through an assurance of top-shelf service and superior customer service and reliability, FAI will continue to grow its number and quality of clients.

6.1 Competitive Edge

FAI has four distinct competitive edges:

1.The farm is an aquaponics farm. This combination of aquaculture with hydroponics shares the best qualities of each but reduces costs significantly by combining operations. Aquaponics farms recirculate their water constantly, rather than dumping it at the end of crop cycles as do hydroponic farms, thus reducing costs significantly. The nutrients for the vegetables in an aquaponics farm come from the fish effluent water, which is free; in a straight hydroponics operation expensive nutrient salts must be purchased to grow the plants in, and renewed frequently as the plants take them up. In addition, an aquaponics operation has two product lines and sources of revenue, fish and vegetables. This gives the operation the ability to stay profitable through fluctuations in the market or disease problems that could kill either a straight aquaculture or hydroponics business. There is no similar farm in operation in the State of Hawaii, thus all our competitors will have higher operating costs.

2. Because of the quality imparted by hydroponics growing, we will have products that are hard to get locally, or if available, are not as fresh or are of lower quality. Products that are imperfect will be graded as seconds and will be donated to a local non-profit food bank. 

3.FAI's best advantage is our flexibility. A hydroponics farm can change crops very quickly, or scale existing crops to meet demand because of the modular nature of the growing tanks. Most farms are unable to change crops mid year. The fact that a large portion of the farm's income comes from the fish makes the farm less susceptible to market fluctuations than a vegetable-only farm.

4. FAI will operate as a hatchery and nursery for its own in-house advantage. However, we will have enough surplus hatchery and nursery capacity to sell fry and fingerlings in addition to our fish and vegetable products. We will sell directly to other aquaculture operations, something that is not currently being done in the State of Hawaii. We will have no competitors in this market until another similar operation starts up, and even then we will have been first in the market.
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6.2 Sales Strategy

FAI's sales strategy will be based on visibility, consistency, availability, local outreach, and positive relationships.
• Visibility. FAI will generate an image that sets us apart from the other local farmers that sell at farmer's markets. This will be done through the use of visual displays at the booth (on a flat screen run by a laptop PC) of the aquaponics farm operation: planting, tending fish and vegetables, and harvesting. There will also be a fish tank setup with live Tilapia (as well as chilled dressed fish) available for sale, something no other farmer has. This is important because the produce of the different farmers all appears to be very similar. The differences are discovered upon tasting the produce in your home. If FAI stands out in terms of the booth appearance and shopping experience, the repeat customer will more easily make the connection between the unusual booth and FAI's product. 

• Availability and local outreach. When our FAI farm store opens (just off one of the most heavily-traveled roads on the island), we will have convenient regular hours, clearly visible signage, and a wide variety of products from basic to fancy. It will become a regular part of residents' food shopping habits because of our friendliness and high value of products sold.

• Consistency. In addition to product consistency, FAI will have consistency in regards to their presence at the farmer markets. It is much easier to build awareness and loyalty if people can reliably expect to see FAI every week in the same place. 

• Positive relationships. This will be the key for restaurant and hotel sales. Restaurant and hotel sales are a consistent market that could benefit FAI by bringing in steady income. Mutually beneficial, strategic partnerships with these buyers will be of utmost importance for building a good revenue base.
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7.0 Management Summary

Tim Mann, one of the operators, likes to joke with friends that he hasn't had a job in 35 years. Instead, what Tim's spent his time on is a succession of six (successful) different small businesses, from one-man operations to one employing 16 people. This business experience left Tim with a large skill set which will be useful not only in operating the farm, but in lowering the initial construction cost of the farm by almost half what the farm infrastructure if built by a contractor would cost. Tim will be doing the grading and earthworks, constructing the fish and hydroponics tanks, plumbing and wiring the systems, and erecting the shade structures which cover the fish tanks.

Susanne is equally entrepreneurial, having run four successful businesses of her own. Her experience in marketing and working with clients as an organizer and seminar leader will help FAI bring products to the market that will be a notch better than the competition. Susanne will manage and train personnel, handle communications with distributors, buyers, and suppliers, develop new markets, and oversee the farm store when it is built at the end of the first year of operation.

Tim and Susanne's husband-wife partnership creates the ideal combination for a owner-operator team of a start-up company.
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8.0 Financial Plan

We will finance growth through a combination of short-term debt and cash flow. Initial construction outlay of $75,000 from owners’ capital and loan proceeds will build two commercial aquaponics systems. At the end of Month 12 after start construction, projected gross proceeds are $11,600 to $16,800/month, out of which $20,330/year variable operating costs must come from the two systems then up and running. This leaves gross profit of $152,000/year for salaries to operators, debt service, return to risk, and new construction out of cash flow. These numbers are actual numbers from UVI experience running their commercial system continuously for the last 4 years, and in addition are based on the very conservative assumptions we make in Projected Cash Flow (next).

A third system will be constructed starting in Month 7 after startup, if additional funding can be procured. This system will be up and in full production of both fish and vegetables by Month 13, which puts the yearly gross at $206,400, out of which $30,500 variable operating costs for the three systems must come, leaving the gross profit at $176,900 for salaries, debt service, return to risk, and new construction. The  Timeline shows, in a graphic fashion, both the construction outlay and the projected cash flow for the first 12 months. 

8.1 Projected Cash Flow

Cash flow occurs as the individual systems come online. As they are built on a staggered construction schedule and do not all start producing at once (nor would one want them to, for many reasons), the Timeline is the clearest demonstration of the cash flow. It breaks down net cash flow by month for the first 12 months of operation. Figures given on the Timeline, although seeming general in nature, have been generated from local market research as follows: 

· Cash flow for vegetables: We used a range of figures ($2.50 to $18/pound) actually paid to farmers on the Big Island for different kinds of produce. We based our projections on the lowest-income crop, lettuce, and used a number lower than the low end of the range we found, $1.50/pound. This is a very conservative projection. We expect to earn in the range of $4 to $9/ pound as we will target the market and grow higher-end crops by preference.

· Cash flow for fish: We used the frozen tilapia price from the local supermarket ($2.50/lb), even though we have fresh and live fish to offer which will fetch a higher price. All production values used (operating costs, cost of fry, fish feed, etc) were taken directly from the UVI production data from the last four years of their commercial system's operation
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