


A farmer’s quest for a new passion: To grow “all natural” food by aquaponics  
This case was prepared by the author with the intention of using it mainly for class discussion. The views presented here are those of the author in accordance with her professional judgment. They do not necessarily reflect the views of the Society for Case Research. In the case, the names of the individual, the business and the locations as well as some key numbers involved, have been disguised to preserve anonymity. Copyright © 2018 by the Society for Case Research and the author. No part of this work may be reproduced or used in any form or by any means without the written permission of the Society for Case Research.
Introduction
Danny Howard had been a soil-grown farmer who learned the concepts and techniques of aquaponics from a lecture in an agricultural class in his late fifties.  He felt fascinated about this new type of farming to him.  Good results from his own experiments encouraged him to switch his traditional farming operation to aquaponics.  However, he had no luck in applying for a bank loan for the makeover and operation.  Although Danny was very passionate in growing vegetables by aquaponics, unless his granddaughters wanted to grow the aquaponics operation in the future, it looked like there was no way he could do that himself.  Being a farmer approaching his retirement age as well as lacking good health, sufficient labor and financial support, could Danny sustain his new farming ambition?   
Danny Howard 
Danny Howard was 61 years old.  He was born and raised in a central Indiana county.  He had jointly owned and run a few businesses with his wife – including two grocery stores, a small lawn-mower repair shop, a farrowing operation and a farm.  Danny was in a marriage of 42 years with his wife, who was also a registered owner of his current farming business – Howard Farms, LLC.  She was a registered nurse as well, working at a nearby health care center.  They had two children (a son and a daughter) and five granddaughters (aged from 2 to 16). 
Unfortunately, all those businesses they owned did well for a while but then for various reasons, the businesses went downhill.  For instance, the customers of their repair store wanted faster, cheaper and standardized services provided by large operations instead of customized services from a small store.  They did not want to pay a premium price for repairing a relatively lower price necessity good (lawn mower) as compared with a high price luxurious good (such as a leisure boat).  The customers of their convenience grocery stores were no longer willing to pay a premium price in lieu of getting cheaper goods of greater variety at the larger grocery chains.  The couple also failed to set the prices for their goods/services high enough to cover their costs and other bills. As a result, they had to close most of them down eventually.  The only business left for running by them was their farm.  
Danny had long been wanting to go back to school.  He had a severe accident when he was working at a grain elevator.  It almost cut his left foot off, with only one bone connecting his foot and leg. He kept working on his physically demanding job until he was 40.  He was then warned by his doctor that, if he continued to do what he was doing, he might end up living the rest of his life in a wheelchair.  He was also inspired by a relative on his dad’s side.  This relative had a business degree and did very well in his business operation.  As a result, Danny made up his mind to go back to school at the age of 55.  To earn a business degree, Danny took a number of courses from a community college and transferred the earned credits to his university.  Among those courses were the introductory courses on agriculture, horticulture, soil science, animal science and food science.  He learned more about farming from those courses – concepts on different farming types from lectures and practical fieldwork from field observations. 
The concept of aquaponics came to Danny during one of the agricultural class lectures. The professor introduced to the students this new type of farming practice in the area by running a video that had been posted to YouTube.  The major difference between aquaponics and traditional soil-grown farming was that vegetables were grown in the nutrient rich water maintained by the fish raised in the system side by side (see Figure 1) instead of in the nutrient rich soil in the field.  Aquaponics was, in principle, a farming practice by which the waste of the fish raised in the system provided a source of organic food for the plants grown in the same system.  At the same time, the plants also filtered the water naturally for the fish.  The big question mark in Danny’s mind about the feasibility of vegetable growing in water instead of soil drove him to do some extensive research about this type of farming.  It turned out that his trial planting of tomatoes, strawberries and lettuce, together with the raising of Tilapia in an experimental unit was very successful.  The vegetables and fish were growing fast in his self-constructed aquaponics systems. The fish gained 1 pound on 1.2 to 1.5 pound fish feed.  Aquaponics resulted in fewer weeds and bugs as well as a shorter growing period for his vegetables too.  However, close monitoring of the vegetable and fish growth remained a necessary requirement.  On the other hand, the work could be done on a more flexible schedule.  Some of the work, such as picking and packaging, could be done in the early morning or late at night as the vegetables and fish were grown indoor.	Comment by Author: indoors
Figure 1.  Conceptual Framework of Aquaponics Operation[footnoteRef:1]. [1:  Image included (with the permission granted by Rhibafarms located at 40792 N Rattlesnake Rd, San Tan Valley, AZ. 85140.) for illustration of the concept of aquaponics only. Rhibafarms is not the Howard Farms covered in this case study.   ] 

[image: ]
Danny was hoping to use the knowledge learned from his business degree to expand his farming business beyond selling at the county’s Farmers’ Market.  He wanted to learn the techniques of how to approach local restaurants and delis in selling his produce.  He also wanted to introduce aquaponics to other people (including but were not limited to farmers, consumers and operators of grocery stores and restaurants) in the area and convince them to see the health value of growing vegetables using this method.  He saw a demand for such healthier produce in people’s consumption of vegetables.  He strongly supported the notion that even the food served at fast-food restaurants could be a little healthier if they prepared the food from locally and naturally grown sources. 	Comment by Author: Should this be triple return here?
The Howard Farms, LLC was established in 2001 to grow vegetables such as eggplant and sweet corn on a 3-acre field. Danny attempted aquaponics in 2014.  He built three aquaponics systems encompassing 1/8 acre indoors. He also had another ¾ acre outdoors for growing asparagus in soil.  As of 2018 he no longer grew eggplant and sweet corn. Instead, he switched his major operation from soil-grown to aquaponics.  In managing the aquaponics farming operation, the significant parts lay in the planning for the timing of both growing the vegetables and raising the fish.  The couple’s work started from choosing and ordering the seeds and fry (baby fish) to growing and harvesting the vegetables and fish.  They had to make sure that the temperature and humidity were right for the starting seeds and the balance of nutrients (levels of ammonia, pH, nitrite and nitrate) in the water were appropriate for both the fish and vegetables to survive, particularly during the times with power outage in the area.  They also had to make sure that there was a market for their produce and fish when they were ready for sale. 	Comment by Author: outages
The Howards built the farming structure (including some equipment), brainstormed and worked on their new ideas as well as discussed the related financial undertakings before committing to them.  Their mutual understanding regarding their business was certainly the key to their success.  They were not drawing salaries from this family business. Their objective was to grow the business so that it would provide supplemental income for their retirement.  Due to the lack of sufficient information and supporting resources, it took them a lot of time and effort trying things out.  The rest of the workforce for their farm was made up of their granddaughters who visited the farm frequently.  As the couple planned on passing the farming business on to their granddaughters in the future, they were also helping the young girls to acquire the necessary skills in operating and managing the farm.  These skills included the ability to recognize the changes in the actions of fish and the changes in the taste and appearance of the vegetables as well as to respond to any change in the farm environment and situation.  Most of these skills could only be learned through their hands-on experience gained from working on the farm.   As the hope was to grow the business and pass it on to their children and/or granddaughters, the Howards were actually trying to train their five granddaughters during their visits to the farm on how to feed the fish and take care of the vegetables.
Being the first (Danny) and second (his wife) generation owners of a small farming business, the couple did most of the work together. These included but were not limited to researching new vegetables and herbs, new ways of growing and new markets; coming up with solutions to any issues they had in the business; building the needed structures for their farm; paying for the farming equipment/tools and supplies.  Although they were able to obtain the needed financing through bank loans when they were operating their soil-grown farm, they had tended to stretch every penny or piece of wood and equipment they owned.  They had grown their business mainly through hard work and “trial and error”.  	Comment by Author: American English would have the period inside quotes (I like the British English of being outside quotes).
Due to competition, Mother Nature and various other factors, focusing solely on growing vegetables was not as profitable as Danny had expected; he was constantly looking for other new, feasible or efficient methods of growing.  Aquaponics sounded like a good possibility for the farm.  To Danny, given that more and more land was used for residential and commercial purposes, aquaponics seemed to be a good way to produce food in a healthier, faster and more natural way as compared with a soil-grown operation.  In addition to creating a family business that could help his granddaughters earn a living and be financially secure in the future, Danny also wanted them to be able to serve as a good food source in the area. If his granddaughters were interested in joining the business, Danny would make them enter the business at the starting level with a weekly wage.  That way, they would be able to learn and understand all aspects of the farming business.  The benefit to them would be that they could learn all the techniques in running the farming business starting at a young age before inheriting it in the future.  
	Comment by Author: Should this be one return?
Howard Farms, LLC
The 3-acre farm was established in 2001.  The major crops grown at that time included eggplant and sweet corn. Since growing vegetables, herbs or any consumable produce was a highly risky business, in order to protect their personal properties and assets, the Howards decided to form their business as a limited liability company (LLC).  Back then, they still had children to raise. They did not want to become homeless if anything went wrong in their business or they were sued.  The farm also had a two million dollar insurance policy to cover its possible liability due to malpractice, if any, in its operation.  The farm’s current produce grown by aquaponics were considered “all natural” as no soil, pesticide, herbicide or antibiotic were used.  Its goal was to produce premium quality food that could be sold at a competitive price to their customers. 
Through experimentation with various vegetables, Danny found that cucumbers, green beans, lettuces and tomatoes demonstrated very promising results. Thus, the farm focused on these vegetables as its major production lines.  The cucumbers were grown in a nutrient filming system. Although there was a tart tasting skin, the cucumbers were very juicy.  Green beans and lettuces were grown in deep water culture. The green beans gave three good-quality harvests during the annual growth cycle – having more flavor than the soil-grown ones and a blemish-free appearance.  Danny elected to grow a very heat-tolerant variety of lettuce that did not bolt as well.  This lettuce would also stay good longer in the refrigerator compared with other varieties. In order to enable their customers to plant them in soil or replant them in water, the farm left the root bulbs on when it sold the lettuces.  Some customers shared with Danny that they had been harvesting from the same lettuce plants for several weeks.  Because of this, they named the type of lettuce “Forever Lettuce”. Cherry tomatoes were grown in ebb and flow (that is, flood and drain) systems. They were prolific and uniform in size.  They also had a very sweet taste and good shelf life. The vegetables were well liked by the customers who wanted to place even greater orders wiht the farm. Danny chose Tilapia to raise because it was the most acceptable fish in the area.  And, they also did very well in his aquaponics systems.	Comment by Author: wtih
Danny might grow different types of vegetables upon the request of his customers.  However, he would like to keep focusing on the aforementioned five types of vegetables.  He wanted to offer the best flavor, quality and supply to his customers.   He would not mind sharing with other people his knowledge and experience in this new type of farming practice in the area.  He loved to maintain his reputation of being honest, sincere and forthright. He was also hoping to lead the trend of helping people in the area eat healthy – food produced naturally without using herbicides, pesticides and other chemicals. 
Since anything Danny applied to his fish raising could affect his vegetable growing, he could not treat the fish with antibiotics.  In addition, in building his aquaponics systems, he had to make sure that the fish tanks, grow bed liners, plumbing and other equipment were made of food-grade materials.  The packaging table and any surface that they used for packaging were Good Agricultural Practices (GAP) approved.  He and his wife had even taken classes in a GAP program to make sure that they thoroughly understood the rules and regulations. 
Danny’s aquaponics operation was conducted inside two high tunnels.  One housed a fish tank, five ebb-flow (flood drain) growth units for tomatoes, and a nutrient filming system for cucumbers.  The other housed two fish tanks and two deep-water culture beds for lettuces and green beans.  The grow-bed areas were built with “2 × 3”, “2 × 4”, “2 × 6” and “2 × 12”, ¾-inch plywood and food grade liners.  These were where the vegetables were grown. The materials costed the farm $5,000.  The round fish tanks were made of food-grade materials. They each held up to 300 gallons of water.  Danny paid $350 for each tank. Each high tunnel consisted of poles, arches and a plastic covering.  They had doors on both ends and an instillation unit with electrical outlets.  The cost of the two high tunnels were $3,000 a piece. However, the tunnels did not have heating installed.  The major drawback of this was that vegetables could not be grown and fish could not be raised in the systems year round (currently just from March to November each year).  The annual growing season would start sometime in February or March after water had been run through the tunnels to the grow beds.  Tomato seeding started in February.  The other reason for such a growing season was that local residents were still comparing this farming type with the traditional soil-grown type.  They hesitated to buy vegetables that were grown outside the normal growth season.  Three pumps at the price of $75 each were needed to move the water continuously through the aquaponics systems.  Danny had three such systems and a pump was needed for each system that was made up of a fish tank and a grow bed. For the growing of the farm’s selected vegetables, installation boards ($140), with holes where plants were placed, were made to float on the top of the water contained in the grow beds.  Seeding started in net pots ($36) where the seeds germinated in rock wool cubes ($50) and were then transferred to the grow beds.  Even in the grow beds, the seeds remained growing in the rock wool cubes.  The reason for choosing rock wool cubes was that they provided an “all- natural” growing medium by the heated and spun basalt rock.  A pre-owned truck was also purchased at the price of $5,000 to transport the vegetables to the Farmers’ Market.  The Howards depreciated their aquaponics systems and the truck using the straight-line depreciation method to zero over 5 years.  The gas consumption of the truck was $50 per month and the premium payment for its auto insurance was $70 per year. 
Property tax payment on the farm’s land amounted to $300 per year.   To make the systems commercially operable for vegetable growing and fish raising, the farm incurred a monthly electricity bill of $100, mainly for running the pumps.  Danny put the farm’s approximate annual electricity consumption on a monthly plan, thus spreading the cost evenly throughout the year.  The farm also carried an insurance policy with $2 million liability coverage at a monthly premium of $80.  The asparagus accounted for less than 4% of the farm’s revenues.  Danny was also conducting some experiments on fish raising. There was not yet any revenue from this project. 	Comment by Author: The property tax
The actual production called for buying a colony of 240 Tilapia fry once a year as the fish had a 9 to 12-month growth cycle. Thus, the fry replenishment took place once each year.  The cost of such a colony was $150. To raise the fish, the farm had to buy feed for $25 a month.  The aggregate cost for the seeds of the chosen vegetables including cucumber, green bean, lettuce and tomatoes amounted to $30 a year.   During the growth season, the pumping parts such as pipe and fittings might be broken due to wear and tear.  The replacement costs were about $300 a year. 
The current setup allowed for the growing, at the full 100% operating capacity, of 
	Vegetable
	Plants
	Expected Yield/Plant
	Harvest(s) 
(per year)
	Selling 
Price 

	Tomato
	42
	20 quart
	1
	$3/quart

	Cucumber
	100
	50
	2
	50 cents ea

	Green bean
	360
	3 lb
	3
	$3 /lb

	Lettuce
	360
	1
	6
	$3 ea


 	Comment by Author: Should this be triple space?
In addition, 240 tilapia in total could be raised as well in the entire operation.  However, their survival rate was about 90%. 
Although the farm was looking into other sales outlet opportunities, it was selling its vegetables primarily at the county’s Farmers’ Market that was about 25 miles away.  The rent for a booth there during the summer season was $175 a year. To sell their vegetables at the Farmers’ Market, Danny had to submit an application to the public park officials of the city where the market was located.  They then came to his farm for an inspection of the farm and its produce to make sure that the vegetables produced were truly locally grown.  He had to wait for about one week to hear back from the officials on their approval decision.  The Farmers’ Market opened from 8:00 a.m. – 12:00 noon on Saturday during the summer.  Although their prices were higher than the soil-grown vegetables, the Howards’ locally grown, chemical free and fresh vegetables were usually sold out on a “customer satisfaction come first” refund policy by mid-morning.  Their customers’ ages ranged from 25 to 60 years, and were of different nationalities.  They wanted to feed their families with healthy, nutritious food.
Interaction with the people at the Farmers’ Market also allowed Danny and his wife the opportunity to introduce this relatively new type of farming to them.  By showing pictures in a revolving cube on their computer, hanging a banner containing their produce information by their stand, and handing out business cards, people became aware of not just the farm but also aquaponics.  To promote sales, the farm used social media (including Facebook, Twitter and Instagram posts) and “free tastes” at the Farmers’ Market, together with the distribution of business cards and hanging of banners at their booth.  The combined cost of business cards and banners were $200 a year. The Howards were looking into the affordability of putting advertisements on those social media platforms as well. As the information of the farm’s produce could reach a lot of people quickly via social media platforms, Danny was hoping this would help attract more customers. The farm also had to acquire a cell phone plan with data ($87 per month) to take orders, answer questions from current customers and to respond to emails from potential customers.
The Howard Farms had not sold their fish at the Farmers’ Market as they had yet to receive the information on the rules and guidelines from the state officials to do so.  To Danny’s knowledge, there was no law regulating the sale of processed fish by farmers.  At the same time, most people did not know how to clean, scale and cut fish.  This certainly prevented the farm’s revenues from growing.  One way to get around this challenge was to have the customers buy the fish first and then Danny helped them process the purchased fish. 
Danny allowed their customers to buy on credit using PayPal or the wooden token system used at the market, in addition to buying in cash.  The wooden tokens were used by the people under food stamp programs. They bought vegetables from Danny with the tokens, each having a nominal value of $1.  At the end of each Farmers’ Market day (from 8:00 a.m. to 12:00 noon), Danny would redeem them for cash at their aggregate monetary value.  The couple estimated that they had acquired 7 to 10% of the market share at the Farmers’ Market, and that approximately 300 to 500 people approached their booth each Saturday.  The events that took place at the location also helped draw people to the Farmers’ Market. 
At this point, Danny only sold fish by word of mouth, mainly to his wife’s co-workers.  They did not sell many fish in 2016 ($265) and in 2017 ($394).  To make it easier, since the fish were about the same size, they sold the fish at the same flat rate of $5 apiece.  They just gave away the vegetables in their first year of production (2015). They did not sell many vegetables in 2016 ($729).  However, they generated $1,345 revenues from selling vegetables in 2017, about twice as much as in 2016.  Their vegetables usually sold out within 3 hours at the Farmers’ Market each Saturday.  Since their vegetables were all natural and locally grown, they charged a premium (on average 40 to 50% higher than the prices of the soil-grown vegetables).  On the other hand, they did not charge a premium on their fish since their fish were mainly raised to grow vegetables.  The Howard Farms had not yet made a profit from selling vegetables or fish.  
Despite his difficulty in reading books, Danny was about to graduate from a business degree program offered by a mid-west university.  He also minored in Entrepreneurship.  He had been, in fact, hired as an instructor to teach two classes (aquaponics and hydroponics) at his community college upon the completion of his bachelor business degree program from his university.  These classes would start in the coming fall.  In addition, Danny was contacted by a college professor to build a small scale aquaponics operation in the backyard of the professor’s home. Since he had accumulated a lot of experience and expertise in growing vegetables by aquaponics, he would be a good consultant to other people who were interested in practicing this type of farming in the area or nearby.     
The Howards financed their small aquaponics farming operation entirely out of their own pocket. Danny tried to acquire a small business loan for $2,500 from a bank two years ago.  His application was turned down for two reasons.  Aquaponics was too new to the bankers in the area and the Howards were not able to provide profitability information of their farming operation.  If they did not invest in this farming operation, the Howards would have put the money in a bank deposit account earning interest of about 1% only.  There were apparently two major factors limiting the expansion of the farming operation – Danny’s age (and health condition) as well as his difficulty in acquiring capital funding.  Danny had a 3-acre field for his farm. Currently he was using ¾ acre for asparagus growing in soil, 1/8 acre for aquaponics and about the same acreage for his other fish raising experiments. There was still plenty of room for him to put in some more aquaponics systems, that were either identical to what he had already built or similar systems for other vegetables using the same or different fish.  Although Danny was very passionate in growing vegetables by aquaponics, unless his granddaughters wanted to grow the aquaponics operation in the future, he could hardly plan doing that himself.   
Being a passionate farmer who had acquired the necessary skills in his late fifties, Danny was lacking good health condition as well as sufficient labor and financial assistance at the same time. Would he be able to carry on his dream mission as to provide enough income for his own family on the one hand and be a source of healthy food in the area on the other hand?  	Comment by Author: “not in good health” sounds better
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