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ABSTRACT
This business plan investigates the viability of a new business in the Central Valley
Region of California that hauls away scrap tires from tire dealerships. The plan
considers the demand for the service by commercial tire dealerships, strategies to
optimize the operation’s financial performance, and challenges and opportunities
waste tire managers face.

viii

INTRODUCTION
Tire dealerships within California’s San Joaquin Valley require disposal of 87
trailer loads of scrap tires each week. This disposal rate equates to a $5.5 million
dollar/year opportunity to service providers. In addition to this potential revenue
stream, Californians have tasked the California Integrated Waste Management
Control Board (CalRecycle) with promoting markets for waste tire derived materials.
A small business centrally headquartered within this market that targets commercial
tire dealerships can profitably compete, initiate, and subsist on these market
opportunities.
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METHOD
This paper represents an application of the different business management
theories espoused at California State University-Stanislaus’s Executive Masters in
Business Administration. In addition to the assigned reading and exercises throughout
the course of the program, project-specific research and lectures helped build field
knowledge and clarify proper application.
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RESULTS
Tire Bricks’ Organizational Strategy
Tire Bricks is a company located in Ceres, California with three employees, a
shredder, a diesel truck, a select list of service customers along the Highway 99
Corridor, and product customers in Stanislaus County. The company has the mission
of profitably promoting the success of its supply chain partners and requires between
twelve and fourteen technician hours/day, 5 days/week. All three employees have
Class A licenses, so when an employee exercises Paid Time Off, service to customers
is not interrupted. In addition to each employee being able to drive the route, each
employee can unload and process tires as well. The highest paid position in the trio is
that of business manager, and this individual is responsible for leading, marketing,
and clerical functions. The operation collects and processes 150 tons of scrap tires,
traveling over 1,300 miles, and consuming 2,500 kwh of electricity in one week. 1
In his article, “What Leaders Really Do” Kotter (2001) explains that
organizations need leaders to set them in a direction. The deductive process of
managing, or planning, needs an inductive position provided by leadership to start
from, otherwise contingency planning can go on forever. Leadership is hard work; it
involves an extraordinary amount of research and the processing of many different
data points to come up with a good strategy. Thinkers such as Zaleznik (2004)
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Operational details available in Appendix A
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4

pioneered this separation of leaders from managers, assigning a more artistic role to
leadership. Zaleznik portrays managers as people pleasers and sustainers, whereas
leaders are more aloof perfectionists. Leavitt (2007), in his “Big Organizations are
Unhealthy Environments for Human Beings” observes a tension between free
philosophically humanistic, creative thought, and the deductive problem solving
commonly exercised by managers. Whereas managers create frameworks and control
mechanisms that large organizations need to maintain order in a hierarchy, leaders
storm the castle with new and potentially better ideas. Tire Bricks’ leader oversees
marketing and the top priority of success in marketing is ingrained in the attitude of
the organization. If the marketing effort is inept, the business will not be viable.
In The Customer Comes Second, Rosenbluth (1992) offers an account of his
career in the family travel business. Rosenbluth’s company went from a $28
million/year, regional company when he took over as CEO in the early 1980s to a
$1.5 billion/year-global company in 1992 when he wrote his book. The whole book is
a lesson explained by Rosenbluth, take care of your employees, and they’ll take care
of you. As an example of Rosenbluth’s approach, he suggests that when faced with a
choice to hire a candidate that is nice, or one that is competent, go with the candidate
that is nice – technical competency can eventually be trained, but a personality that
draws down morale can sap the customer service ability out of an organization. Tire
Bricks’ leadership’s priority is team morale. One possible way to achieve this end is
by applying an A3 framework to problems. Team morale can be boosted by A3
framework because A3 problem solving promotes communication, experimentation,
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and celebration. Tire Bricks offers a generous salary and a culture that celebrates and
shares team wins yet promotes communication of problems, threats, and challenges.
Tire Bricks’ Marketing Strategy
The first principle of marketing is to treat the target market as if they were
kings or queens. Success in marketing consists of coming up with a product or service
that the king or the queen desires and is able to purchase. Kerin and Petersen (2013)
introduce their Strategic Marketing Problems, Cases and Comments, 9 th Edition by
exploring the roles of a marketing executive. Executives in marketing build business
plans. A strategic marketing executive must provide the organization’s marketing mix
and customer value proposition. The marketing mix include the factors that the
company has control over internally, things like product/service offerings, prices of
products/services, how products/services will be delivered, and how to spread the
word about the availability of the products/services. The customer value proposition
is a cluster of benefits that an organization promises customers. Tire Bricks offers the
most reliable, most cost-effective haul service available for commercial tire
dealerships. The company also offers Tire Derived Aggregate (TDA) delivery at
competitive prices. Tire Bricks delivers the TDA 25 tons at a time in a large
aluminum live floor trailer pulled by a 500 horsepower International, three-axle
tractor. Tire Bricks’ website posts fixed prices and availability for TDA online so that
civil engineers can take the guess work out of project planning. The customer value
proposition that Tire Bricks offers for tire dealers is reliable, affordable, haul service,
and for civil engineers, it is premium material at a transparent price.
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Kerin and Peterson (2013) further explain the benefits to a process of market
segmentation. One marketing mix may not act as a panacea, rather, a marketing mix
attuned to a segment of the population may be more effective. The text offers
numerous compelling examples of the effectiveness of market segmentation: energy
drinks verses normal soda, commercial paint verses residential paint, regular potato
chips verses “low-fat or baked” potato chips, electronic bill pay verses traditional
mail, organic, frozen dog food verses regular dog food, etc. One of the reasons market
segmentation is an effective approach is that it allows for effective allocation of
limited resources. An organization that employs a market targeting strategy does not
need to be all things to all people. As a former ExxonMobil executive remarked
concerning a failed $500 million investment in an office products division, “Don’t get
involved where you don’t have the skills. It’s hard enough to make money at what
you’re good at.” (Kerin and Peterson, 2013, p. 5).
Time and space are two limited resources that Tire Bricks will reserve for its
targeted market segment, namely, the local commercial tire dealerships and retreaders
in and around the San Joaquin Valley. Retreaders in the state of California are
considered waste tire processors by CalRecycle, and must register as waste tire
haulers and carry waste tire hauler manifest forms on all tires that they transport.
Vehicles that haul tires by law must have waste tire hauler stickers in the lower righthand corner of the windshield. As a result of having permits to process and transport
waste tires or casings, retreaders must allow inspection of their facilities by
CalRecycle permit enforcement officers. One key stipulation of a CalRecycle facility
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permit is the quantity of unprocessed tires a retreader can have on site. If a retreader
has too many tires on hand, they run the risk of violating their permit. Therefore,
reliable haul-out service is necessary for Californian tire shops.
Tire Bricks’ Logistics Strategy
Companies should not barge into markets without considering possible
consequences, including retaliation by incumbents. The Environmental Protection
Agency (EPA) estimates that for any given region in the United States, the equivalent
of one passenger tire’s worth of material/year enters the waste stream in proportion to
the population of that region. Reports on waste tire markets and diversion efforts use
a unit measure, PTE, or passenger tire equivalent, that is equal to 20 lbs. of waste tire
material. The volume of haul away business that Tire Bricks has planned represents
an 11.56% share of the region’s demand 2. Presently, the San Joaquin Valley area is
being serviced by four operations: one in Modesto, one in Hollister, one in
Sacramento, and one in Wasco. Tire Bricks does not intend to predatorily underbid
these haulers. The intended share of the market requires them to surrender less than
3% on their periphery. If other companies decided a price war was necessary, the cost
of logistics may prove to be a problem for them 3.
Tire Bricks will also enter the market for tire derived products as a supplier.
Tire Bricks’ output side of the business will deliver Type B Tire Derived Aggregate
(TDA) under contract for use as lightweight fill in civil engineering projects to

2
3

Calculation in Appendix C
Calculations of transportation-based cost savings in Appendix A
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locations that can legally stockpile the material. California law requires that $1.75
extra will be charged on the sale of each new tire, known as a “tire recycling fee,” and
each dealership pays this money to CalRecycle once a quarter. CalRecycle is
mandated to use this money to develop scrap tire markets. The state uses the fees to
fund research on the safety of various uses of scrap tires and assist purchasing entities
who wish to purchase products that are made from scrap tires. Table 1 below shows
CalRecycle’s waste tire market promotional budget that Boisson (2017) put in his
“2016 Waste Tire Market Analysis Report”:
Table 1
CalRecycle Budget for Research and Market Development Activities
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In addition to the applications mentioned in Table 1, waste tires are also
exported. Approximately 760,000 “used” tires went to Mexico from California in
2015. In 2011, the demand for tires in Asia was so strong that a producer of tire
derived aggregate (TDA) in Livermore, California complained that input material was
becoming scarce (Moore, 2011). A use of waste tires that is not listed on the table
above is tire derived fuel. Scientific research has shown that burning tires produce
toxic smoke. A certain amount of tire burning that is permitted and legal in
California; tires fuel cement kilns in Northern California and on the south end of
Sonora Mexico.
Tire Bricks’ Sustainability Strategy
Part of the challenge a marketing executive is faced with is knowing and
understanding the “who” that their organization intends to supply to. As times
change, the kings and queens of the marketplace will be more likely to demand the
most environmentally and socially conscientious practices from their suppliers. Huge
and successful firms like Costco, Starbucks, and Ben and Jerry’s Ice Cream
incorporate “sustainability practices” into their decision criteria. Society at large has
elevated environmental consciousness in the business world with programs such as
“LEED Certification” and “Energy Star” Certified. Supply chain experts including
Chopra and Meindl (2016) argue that a supply chain that conducts environmentally
and socially responsible practices will benefit economically; therefore, Tire Bricks
prioritizes sustainability in its approach to tire derived product markets.
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Sustainability is doing what is good for the environment because it is good for
the people. There are facilities in Beijing that can burn trash with clean exhaust.
These state-of-the art facilities cost $20/ton to operate. Spend-thrift government
officials occasionally have chosen to burn trash for only $4/ton in facilities in the
suburbs that do not have the pollution countermeasures. China has more waste than it
can responsibly handle, and the abundance of tire waste removes China from Tire
Bricks’ potential customers list. There may, however, be one caveat to this.
The most sustainable course for a Californian tire recycler may be to return
Chinese tires to China as soon as they enter the waste stream. Retreading commercial
tire dealers claim, in trade publications such as “Tire Business,” that Chinese tires
lack consistency. With over 2000 different brands of Chinese tires coming from over
2000 different factories in China, standardizing the manufacturing process and
materials for tire production is technically impossible. Since manufacturers such as
Michelin and Bridgestone are barred by law from using non-aromatic oils (such as
polychlorinated biphenyls or PCBs) in the tire manufacturing process and it is not
uncommon for a Michelin or a Bridgestone to cost over twice as much as a Chinese
tire, the significance of China’s regulation challenges become clear if making a tire
with PCBs is less expensive than making one without.
The EPA is currently studying crumb rubber made from ground up tires. The
agency is trying to verify the safety of the crumb rubber to human beings. Doubts
were brought up when soccer players in the state of Washington started getting cancer
in their ankles and knees after their local field was resurfaced with artificial turf and
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ground tire underlay. Being uncertain of the input material for crumb rubber (tires
that are ground up), may lead to uncertainty about its safety in years to come. Crumb
rubber on the market six months or a year from now is made of the tires that are on
the road today. As low-price Chinese tires take wheel positions (market share) from
retreads, the composition of the crumb rubber becomes as certain as the regulatory
system in China which is concerning.
A retreading commercial tire dealership offers greater value to a truck fleet
than a dealership that sells truck tires as if they were a commodity. When a tire is
simply a commodity, price is the most important factor in the purchase decision.
Retreads may cost less to run, but they will not win a price war with a Chinese tire.
The basis for the retread, the casing, is a worn out, new tire. The new tires that make
good casings are often prohibitively expensive for American fleets. Retreads are
branded with shop-specific three letter codes, and when a retreader chooses to put
new rubber on a casing, the retreader becomes responsible for the performance of that
tire. If a casing prematurely fails, the retreader owes the truck owner for the tire.
Since retreaders must risk their money and reputations to retread unpredictably
constructed casings, they typically guide their retreading accounts to purchase “tried
and true” brands of new tires when new tire purchases are necessary. Tire Bricks can
believe in the health and safety of its product when it comes from retreading
commercial tire centers because most of the tires that are going to be in the
retreader’s scrap pile will be premium brand casings.
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The influence of perception on a market can be seen in the 30% drop in crumb
rubber demand tire recyclers suffered in 2016. Following the bad press regarding
cancer clusters in Washington State, other government agencies also commissioned
studies to investigate the safety of tire crumb as artificial turf underlay. The California
Occupational Health and Hazards Administration had scientists using machines on
the same fields that the soccer players who had contracted cancer had been playing on
doing various soccer-related activities. The machines were kicking balls and running
around while the scientists took samples of the air and the grass. Likewise, the EPA is
still reviewing data from tests that they did where they took tire crumb and made a
simulated stomach to see what kind of chemicals the material might emit when in a
stomach. Although the State of Washington Department of Public Health exonerated
the crumb rubber and artificial turf, as did The Netherlands National Institute for
Public Health and the European Chemical Agency, the 30% drop in crumb rubber
demand in 2016 is a lesson that when it comes to marketing, the perceived reality is
the reality. Tire Bricks will approach the market for tire derived products as a supplier
of premium material.
Tire Derived Material Strategy
Tire Derived Aggregate (TDA) Type A is composed of tires that are shredded
into 1 to 3 inch pieces, with the steel still in. Tire Derived Aggregate (TDA) Type B
is composed of tire shreds 4 to 12 inches in length, again, with the steel still in. There
are three reasons using the nonretreadable tires to make tire derived aggregate is
better than grinding them down further to make crumb. First, crumb rubber supply far
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outpaces demand. The only expected growth market for crumb rubber is rubberized
asphalt concrete (RAC). This channel of diversion benefits from being close to the
material’s originally intended application. The issue with RAC is that Caltrans has
not yet authorized using more than 10 lb. of crumb rubber in 1 ton of asphalt.
Demand for crumb rubber to make RAC is inadequate to really help with diversion of
California’s 400,000 tons/year of scrap tires. Secondly, not only do TDA applications
consume tires by the ton, making TDA does not require as much machinery. Thirdly,
retreading generates as much crumb rubber as current markets require. Spending the
money on the extra equipment to convert whole tires into crumb rubber oversupplies
the crumb rubber market for retreaders and ruins the price that they can sell buffings
at.
TDA has inherent value. TDA weighs about 40 pounds per cubic foot which
makes it a light weight fill option that reduces lateral forces on embankments,
retaining walls, bridge abutments, and landslide areas. In addition, the material’s
lighter weight allows it to be carried to the deposit location more economically. In a
paper contracted by CalRecycle, Cheng’s (2016) research has shown several
examples of TDA saving Californians money. In 2000, Caltrans used TDA as a light
weight fill for the Dixon Landing Interstate 880 southbound on-ramp near Milpitas.
The on-ramp needed to be built on bay mud which has a low load bearing capacity.
TDA allowed Caltrans $230,000 in cost savings for using TDA over pumice. In
addition to the money that TDA saved, to build the structure with soil would have
required a year for settling. In 2008, the light weight of TDA again saved Caltrans
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money. This time the work was on Highway 101 in Confusion Hill at the Red
Mountain Creek culvert. The highway was being damaged by slope failures and had
to be rerouted over the creek which was going to require as much as seven feet of fill.
Conventional fill would have required reinstalling the culvert. Using TDA saved
Caltrans over $500,000. Cheng reasonably argues that retaining walls backfilled with
TDA like the one Caltrans built in Riverside in 2006 can be built safely containing
less concrete and steel because TDA’s low density puts less lateral pressure on the
wall.
CalRecycle, in coordination with the Mendocino County Office of Public
Works, finally fixed Marina Drive near Mendocino Lakes permanently in 2011 after
50 years of temporary patches. The quick-fix concrete-asphalt patches were making
the road worse because of their weight and impermeability. Importing TDA for this
project saved Mendocino County $90,000 over using soil. CalRecycle also assisted
Sonoma County by putting a more durable TDA-fix on a mountain road that suffered
landslide damage due to the heavy rains in 2008. Using TDA allowed Sonoma county
to save $300,000 in excavation work repairing Sonoma Mountain Road. In the same
year, Sonoma County also saved $270,000 using TDA to repair landslide damage on
Geyers Road.
The most extreme examples of cost savings from TDA come from
applications where TDA is used to mitigate the in-ground vibrations from light-rail as
it travels near homes and businesses. TDA saved the Bay Area Rapid Transit $2
million in Santa Clara. While building BART’s Berryessa Extension, project

15

managers saved $700/ft using TDA for vibration mitigation as opposed to
conventional technology, which the contractor priced at $850/ft. Among the factors
generating the savings is that TDA can be installed using simpler, less expensive
equipment. Whereas giant steel-reinforced concrete forms must be placed with a
crane and rigger team (conventional technology), the method of insulating the rails
with TDA simply required a bull dozer and a roller.
Another property of TDA that public works decision makers and engineers are
discovering is that TDA cleans water. Scientists at California State University,
Humboldt have discovered that rain water that has run off city streets through
underground piles of TDA has 1/10th as many heavy metals and other toxins – the
shredded tires filter the water. Scientists from Humboldt State University have
discovered that a rich biofilm covers TDA much faster than normal aggregate, which
makes TDA useful in leach fields.
Scientists at University of California, San Diego are documenting shredded
tires’ ability to stabilize buildings in earthquake conditions. CalRecycle and
Sacramento County have used TDA to build a gas collection system in the
Sacramento County Landfill that helps capture and convert the gas from decaying
trash to power.
Another possible use for TDA is alternative daily cover. Alternative daily
cover is a landfill’s solution to the question; “What will we use to keep the smell and
light trash from blowing away?” It’s a solution that meets state and county laws to
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which landfills are beholden. A landfill can use the shredded tires when six inches of
dirt is not available as cheaply.
Tire Bricks’ Innovation Strategy
The output side of Tire Bricks’ business will target civil engineering firms that
win contracts for construction work that requires light weight fill. In the “Innovator’s
Dilemma”, Christensen (2016) argues that it is a universal rule of business that
established value networks between consumers and suppliers die hard. Although
science backs the safety and the physical and cost advantages of TDA for various
civil engineering-related applications, advocates of the recycled material’s use suffer
a version of Christensen’s innovator’s dilemma.
Companies in established value networks possess the predictable behavior
characteristic of striving to provide what their established customers need.
Christensen (2016) observes the irony of survival in a free market and competition.
The very thing that keeps established firms on top, namely aggressively pursuing
advantage in the current market, disallows them from riskier pursuits of unknown use
to current customers. Organizations unchained by established value networks can
generate value in unscripted ways.
Christensen (2016) offers numerous examples of small start-ups founded by
former employees of larger firms that return to completely disrupt established value
networks, making the biggest and the best of various fields either irrelevant or greatly
diminished in market share. Among his many examples are about a half dozen
technology companies attached to certain kinds of computer disk drives. As each
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company became better and better at making one kind of drive, they would lose an
employee who had hope in a kind of drive that could not do what the company’s main
product could do, but had some redeeming characteristic that the founder of the new
company believed could be of use to someone, somehow. If the rouge founder could
acquire enough resources to nourish his fledgling company, he developed his
product’s capabilities beyond the benchmark capabilities that then allowed the
company access to larger and larger markets. The 20-inch disk drives that powered
machines in the 70s and took up whole rooms to process a company’s time cards is a
useful example. A technician that worked for IBM making the large drives broke
away and started working in his own company that made 8-inch drives. The 8-inch
drives were not strong enough to process employee time cards, but the rouge founder
liked that the machines could fit in the corner of an office as opposed to taking up a
whole room in a building. Eventually, 8-inch drives became strong enough to run
time cards, and the machines that companies began using in lieu of the room-size
machines were the size of a large filing cabinet. Eventually, the startup firm up-ended
the established value networks of the original company.
Christensen (2016) also pulled examples from excavation. Despite the
technology of hydraulic actuating being available in the 1900s, the technology did not
overtake and displace cable-actuated excavators until the mid-1970s. Around the turn
of the century, small companies like John Deere and Bobcat had to invent a use for
the hydraulic-actuated dig-buckets that were not strong enough to dig up scoops
larger than a couple of cubic feet. The commercial excavators of that day that were
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building America’s interstate highway system needed to dig with 5-yard scoops.
These pre-running market makers believed in the technology, they just had no
established value networks to which it was applicable. Companies began to advertise
a new shovel attachment that could go on small lightweight agricultural tractors as a
way for homeowners to dig trenches without a sweat and without ruining the lawn.
These innovators became the pioneers of the technology that dominates modern day
excavation equipment.
Christensen (2016) observes that often in the history of business a startup that
survives long enough to eventually return to and take over large markets must whet
its teeth on emerging or previously un-invented markets. Established relationships go
on and on until disruptive technologies are developed enough to overcome the
barriers of entry which established value networks provide. Tire recycling in
California is a special kind of exception to this rule because a start up in recycling
waste tires has a market-development branch with 20 years’ experience and a $14.7
million/year budget (CalRecycle). An operation that can process whole truck tires to
Type B TDA will cost two million dollars. Tire Bricks’ target start up volume of
business (to cover this expense) is a minimalist 2.11% of the haul-away market
(California), yet the supply of material the operation will generate is 72% of 2016’s
consumption (Boisson 2016). Tire Bricks’ marketing will keep in mind Christensen’s
observation of the “down-market” mobility of the innovative founder’s company.
Successful start-ups had to suffice with lower margin markets until their core
technology reached the benchmark capabilities that allowed “up-market” mobility.
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Tire Bricks’ Supply Chain Strategy
The “supply chain” is the combination of organizations involved in ushering a
product from creation to end use. The objective of a supply chain is to create a supply
chain surplus. A supply chain surplus is not excess supply to the end user, it is the
amount that a customer would pay for a product, less the cost of delivering it and
getting paid for it. When demand is unpredictable, a supply chain must be able to
respond to the changes in quantity or quality demanded. When demand is easily
predicted, the supply chain must be efficient to remain competitive. While inventory,
excess production capacity, and decentralization allow a link in the supply chain to
respond to large changes in demand, these abilities tend to create overhead.
Centralization, actuated capacity, and small amounts of inventory allow each link in
the supply chain greater efficiency.
Tire Bricks’ facility location selection was an exercise in strategic pursuit of
supply chain surplus. Although supply chain strategists sometimes engage Microsoft
Excel linear solver to discern the least expensive location to locate manufacturing
facilities, Tire Bricks’ Ceres location was found to represent a 10% cost savings over
a possible location in Stockton, California without the expanded spreadsheet
function4. The cost of fuel and electricity were both in favor of building to suit in
Ceres, and the price of modification to an existing building in Stockton verses
erecting a sufficient structure in Ceres were found to be equivalent. The commercial
tire dealerships that Tire Bricks intends to service will generate especially large scrap

4

Calculations for both locations in Appendix A
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tires – tires that are about 4 feet in diameter and weigh 100lbs. To convert these large
and steel laden tires into TDA type A or B, the operation uses a Columbus McKinnon
HL250 shredder/classifier. The shredder is a 150 hp, 15 ton machine that’s capable of
processing whole truck tires at a rate of 7 tons/hour. Columbus McKinnon is an
established and reputable manufacturer of waste recycling equipment headquartered
in Sarasota, Florida which builds the machines’ and warehouses’ spare parts on
location in Florida. The company has field engineers available, and approaches the
customer/supplier relationship selling lowest total cost ownership. The machine
forces supply chain strategy to incorporate industrial zoning, inside ceiling height,
and power panel size into location selection criteria.
Demand forecasting is an important part of supply chain management because
it allows an operation to avoid two dangers; lost sales from stock out and inefficiency
from carrying too much inventory. Although carrying too much inventory may be
considered the lesser of two evils, experts suggest that the cost of carrying inventory
ranges between 10-20% of the average value of the inventory. Generating this cost
are factors such as asset beta, overhead on floor space, opportunity cost, insurance,
and the cost of handling. For TDA, the asset beta factor is ominous. With 32% of
waste tire processors delivering waste tires to landfills in 2016, waste tires took on
negative values to these processors as diversion met record lows. In addition, waste
tire processing facilities in Turlock and Tracy and Westley California, Lockport, New
York, and other locations have been fined millions of dollars for having too many
tires or having tire piles catch on fire or both. These catastrophic tire fires cost
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millions to be cleaned up and are bad for the environment. CalRecycle’s regulations
on inventory at waste tire processing facilities disallow an operation from using
inventory to buffer seasonal spikes in demand. By the letter of the guidelines
available online, a “large processor” waste tire processor permit from CalRecycle
allows the processor to hold 5000 tires, but as some with experience in code
enforcement have pointed out, this means that a facility must avoid overloading on
processed inventory as well. For example, 5000 PTEs of TDA is only 50 tons or two
full trailer loads, or less than two days’ worth of production.
Often, supply chain strategists can pull the levers of either production rate or
inventory to respond to seasonal spikes in demand. For example, if Tire Bricks has a
steady production of scrap tires, and thereby a steady supply of processed tires, but
has construction firms as customers that build only six months of the year but require
the whole year’s production, an inventory could help avoid stock-out during the build
season. Since inventory appears to be an illegal capacity for the operation, and so is
slowing down production rate, Tire Bricks will be a “push” phase in the supply chain.
The business manager will have to stay far ahead of the operation, actively creating
“pull,” that is, the business manager will have to keep the orders coming in.
Clinkenbeard (2012), while executing research for The California Geological
Survey Department of Conservation, observes that current permitted reserves for
conventional aggregate mining will not supply for aggregate demand for the next fifty
years. Stanislaus County has only 21% of its 50-year demand available locally while
the state has only 34% of its 50-year demand. “Substitution” is when a customer
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substitutes one product that they were going to use for another product that’s
available. Substitution is a way for the supply chain to improve the supply chain
surplus by changing the demand to help with supply chain challenges of dead
inventory, asset beta, and stock-out. If Tire Bricks could sell every ton of tire derived
aggregate it makes in Stanislaus County, it would be appropriating 1/3 of 1% of
Stanislaus County’s aggregate demand. 5

5

See Appendix D for calculation

PRICING DISCUSSION
Zimmerman (2017) teaches that when marginal revenue is equal to marginal
cost, profit is maximized. Marginal revenue is the increase in the total revenue from
selling one more unit, while marginal cost is the increase in total cost of producing
one more unit.
Cost has a fixed component and a variable component. If price is lower than
variable cost, as total revenue increases, profit decreases. One variable cost that Tire
Bricks has is haul-miles. Tire Bricks spends more on fuel, drivers, and truck
depreciation as it sells more haul service or sells hauls further away. Another variable
cost is electricity. As the operation gets more hauls/day, it spends more machine
hours processing tires. Examples of fixed costs for Tire Bricks would be liability
insurance, management salary, phones, internet, and the bank loan. The amount that
Tire Bricks’ charges are greater than the variable costs incurred is the contribution
margin. With a positive contribution margin, the average cost, or total cost/unit,
decreases as the quantity sold increases. As the average cost decreases, profit
increases.
Marginal cost is not equal to average cost. For example, Tire Bricks’ shredder
runs seven tons/hour. If the business processes 168 tons/day (based on a 24-hour
shredding schedule), the marginal cost of taking on one more haul (15 tons) is
$850,000, because processing one more load would require a new shredder. Tire
Bricks’ marginal cost of taking on its twelfth load/day will resemble the marginal cost
23
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of processing its first load/day much closer than the marginal costs of fifth and sixth
loads/day.
Since higher prices generate more contribution margin, one may suggest that
Tire Bricks charge more for a haul and thereby increase total profit. One of the
reasons simply raising prices does not mean increased profit, is a concept known as
“price elasticity.” Price elasticity is a situation where a good or service becomes less
desirable as the price increases, and more desirable as the price decreases. Table 2
shows an example of elasticity demand curve:
Table 2
Tire Bricks Price Elasticity
Price

hauls/week variable cost

($)

contribution margin

Total contribution

($)

($)

($)

800

30

900

-100

-3,000

1,000

10

900

100

1000

1,200

5

900

300

1,500

1,400

2

900

500

1,000

In this example, the price elasticity of demand has counteracted the higher
prices leading to greater profit, because the quantity sold drops off when the price
gets to $1,400. There exists a sweet spot, in this example it’s P =$1,200, because this
price leads to the greatest contribution to fixed costs.
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It is possible that the price elasticity of demand for TDA caused the drop in
diversion in 2016 to only 68%. The historical price for Type B TDA, delivered, is
“between $50-$60/ton”6. Table 3 shows prices that were paid for TDA deliveries:
Table 3
Historical Prices for TDA

Confusion Hill
Dixon Landing
Marina Dr
Santa Clara VTA
Kiefer Landfill

Price of TDA
$187,500
$333,600
$190,555
$71,667
$209,585

Cost of Delivery7
$405
$240
$275
$243
$214

Price/Truckload
$1925
$1375
$3960
$1980
$8250

Nevertheless, $60/ton delivered (or $1,500/truckload) may be too steep, and
price elasticity may be why 32% of material was thrown away in 2016. If tire
recyclers in the state delivered 68% of the supply at a price of $60/ton, and 32% at
($7.50)/ton landfilling, the weighted average price for TDA in 2016 was $38.40/ton.
The 2012 Sustainability Report suggests that demand for conventional aggregate is
much greater than supply of tire derived aggregate. The cost of conventional
aggregate is $12/ton. Table 4 shows the an estimation of the price elasticity of
demand for TDA.

6
7

Thanks to Stacey Patenaude of CalRecycle, further historical price information in Appendix B
From Ceres fuel, driver, and 50$ truck charge
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Table 4
Price of TDA and Quantity Demanded as % of Quantity Produced
Price of TDA ($/ton)

Quantity demanded as % of quantity produced

60

68

38.40

100

12

2948

CalRecycle’s TDA purchase incentivization budget, or TDA Grant Program,
also should be accounted for when setting price on TDA. Table 1 shows that for the
next 5 years CalRecycle intends to spend $850,000 on TDA. Below, Table 5 shows
the historically undersubscribed grant budget:
Table 5
CalRecycle’s Incentivization Budget Surplus

8

Year

Amount Short of $850,000

12

$590,000

12-13

$132,312

13-14

$203,629

15-16

$516,000

16-17

$663,000

12$ton is an assumed price for mined gravel, and quantity demanded is borrowed from
Clinkenbeard’s Aggregate demand report.

FINANCIAL ANALYSIS
Higgins, Koski, and Mitton (2016) teach three different figures of merit that
financial strategists can use to evaluate a possible investment: internal rate of return
(IRR), net present value (NPV), and benefits to costs ratio (BCR). IRR is a way to
know what interest rate an investment would pay to match the expected return from
the investment being described. For the case of Tire Bricks, the IRR is 7% over 10
years9. Although IRR is an easily intuited concept, NPV and BCR are more careful
estimations because they incorporate the cost of capital. Often, financial analysts use
a special discount rate called a “weighted average cost of capital” (WACC) for a
company. The WACC is used to assess present values of future cash flows based on a
public company’s cost of equity financing and cost of debt financing. A start-up such
as Tire Bricks will not be a public company initially, but it could retain “angel
investors,” which would be a form of equity financing. Most of the outlay for the
equipment and property could be bank financed, which would be a form of debt
financing.
Angel Investors are a form of private equity investor, or venture capitalist.
Venture capitalism is a process of investing in three different kinds of companies;
start-ups, initial public offerings (IPOs), and management takeovers. The return on
investment that venture capitalists require from each of these three kinds of
companies illustrates a concept called “the market line.” The market line is a way of

9

Calculation in Appendix F
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saying that for a given amount of risk, an investor requires a minimum return.
Investments with higher risk ought to have higher returns, and investments with little
risk can have low returns. Venture capitalists look for 60% return on investment
(ROI) on a start-up, 35% ROI grooming a business for an IPO, and 15% on the most
certain success of enabling restructuring. Start-up companies, without an established
track record for success in business, are a riskiest pursuit. While businesses that have
succeeded and grown to the point of being ready to be groomed for an IPO have less
risks than start-ups, they are not as certain of having effective management as public
companies that need to finance a management buyout (corporate restructuring).
To construct a WACC for Tire Bricks, two things are considered. How much
will equity financing cost? How much will debt financing cost? Fixed assets such as
the truck, the land, and the shredder, can be debt-financed because these assets can be
held as collateral. The contractor’s wages and the materials needed to construct the
facility along with surety bonds and down payments that operation start-up requires
need to be equity-financed10. The debt financeable portion of Tire Bricks’ start-up can
be financed at 5.5% and the equity financeable portion of Tire Bricks’ start-up must
be financed at 60% by “angel investors.” To determine the operation’s WACC, the
two rates are multiplied by the proportion of the finance that each applies to. So, since
1/3 of Tire Bricks’ startup must be equity-financed at 60%, and 2/3 can be debtfinanced at 5.5%, The indicated WACC for Tire Bricks would be 23.67%
(1/3*60%+2/3*5.5%).

10

See Appendix E for more information

CONCLUSION
Tire Bricks can indeed be competitive and profitable. The expected IRR for
the operation over ten years is 7% making three assumptions: the haul service will get
10 hauls/week for $1000/haul, the product division will sell 6 loads/week at
$38.40/ton, and drivers will find 75k/year a desirable salary for home-at-night
driving. The NPV of future free cash flows of $836,000 and resultant BCR .42 11,
however, indicate that the operation is unlikely to win conventional financing. The
positive IRR and the benefits to the commercial tire dealerships that it would serve
may, however, make unconventional financing available to it. For example, if the
business manager were to purchase 1/5 of the equity and sell the other 4/5 of equity to
the dealerships on Tire Bricks’ route, the dealerships would be beholden to the
success of the operation and even less likely to change providers. At the conservative
estimates for revenue mentioned above, the operation should offer a return on
invested capital of 36% which although it is not high enough to draw conventional
venture capitalists, will adequately interest Tire Bricks’ supply chain partners.

11

Proforma financials in the Appendix
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APPENDIX A
OPERATIONAL DETAILS

1 Tractor with Power Take Off capable of hauling 80,000lb. GVW
11 Used 45’ van trailers
1 portable loading dock
1 used forklift
6.5-yard bucket small-wheel loader (used)
1 Columbus McKinnon H250 capable of processing whole truck tires
Building in Stockton (or Ceres), upgraded power
Drive-on scale

$150k
$60k
$14k
$12k
$100k
$815k
$750k
$90k

Subtotal:

$1.99M

Mileage chart (headquartered in Ceres)
Customer list:
distance (miles) #of changeouts/week miles/week:
McCoy Truck Tire Lone Palm
8.6
2
34.4
McCoy Truck Tire French
39.6
0.5
39.6
McCoy Truck Tire Stockton
33.7
0.125
8.425
East Bay Stockton
30.4
0.5
30.4
East Bay Pittsburg
68.8
0.5
68.8
GCR Stockton
29.7
1.5
89.1
Del Rey Fresno
93.4
1
186.8
Del Rey Tulare
139
1
278
Jack’s Tire and Oil Merced
38.4
0.125
9.6
East Bay Sacramento
94.3
0.5
94.3
Eco T
136
1
272
Morgan Sacramento
82.5
0.75
123.75
East Bay Fresno
95.1
0.5
95.1
Total
10
1330.275

$
Estimated fuel cost
headquartered in Ceres:

$

1330.3 miles/week
166.3 gallons/week
473.91 /week
24,880.30

/year
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Mileage chart (headquartered in Stockton)
Customer list:
distance (miles) #of changeouts/week miles/week:
McCoy Truck Tire Lone Palm
28.7
2
114.8
McCoy Truck Tire French
8.3
0.5
8.3
McCoy Truck Tire Stockton
1
0.125
0.25
East Bay Stockton
9
0.5
9
East Bay Pittsburg
54
0.5
54
GCR Stockton
4.3
1.5
12.9
Del Rey Fresno
128
1
256
Del Rey Tulare
172
1
344
Jack’s Merced
71.6
0.125
17.9
East Bay Sacramento
56.3
0.5
56.3
Eco T
172
1
344
Morgan Sacramento
52
0.75
78
East Bay Fresno
130
0.5
130
Total
10
1425.45

$
Estimated fuel cost
Stockton:

$

Electricity in Ceres
Kilowatts of main shredder motors:
Kilowatts of classifier motors:
Total Kilowatts:
Multiplied by 15.5 hours/week
Multiplied by 52.5 weeks/year
Local price of Electricity ($/Kwhr)
Annual electricity cost from
shredding in Ceres:
Electricity in Stockton
Kilowatts of Main Shredder Motors:
Kilowatts of Classifier Motors:
Total Kilowatts:
Multiplied by 15.5 hours/week
Multiplied by 52.5 wks/yr
Local Price of Electricity ($/Kwhr)
Annual electricity cost from
shredding in Stockton:

1425.5 miles/week
178.2 gallons/week
507.82 /week
26,660.37

/year

150
7.5
157.5
2441.25
128165.63
0.1247
$ 15,982.25
150
7.5
157.5
2441.25
128165.63
0.1407
$ 18,032.90
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Manhours required (Ceres):
Driving (266.05 miles/day for pick up route @ 50 miles/hour)
Processing (30 tons/day at 7 tons/hour)
Unloading Trailers:

# of hours/day:
5.3
4.25
2.75

Total
Manhours required (Stockton):
Driving (285.09 miles/day for pick up route @ 50 miles/hour)
Processing (30 tons/day at 7 tons/hour)
Unloading trailers:

12.3
# of hours/day:
5.7
4.25
2.75

Total

12.7

Aurora St in Stockton

Farm Supply Rd in Ceres

Fuel

$26,660.37

$24,880.30

Electricity

$18,045.72

$15,982.25

Length of regular work

63.5

61.5

week
Total Savings:

10% money and 3% Time

Tire Bricks' haul service side of business:
Price
Loads
Weeks
Revenue
Fuel
Electricity
Insurance
Wages
Costs

$1,000
10
52.5
$525,000
$24,880.30
$15,982.25
$3,624
$150,000
$194,486.55

/load
/week
/year
/year
/year
/year
/year
/year
/year
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APPENDIX B
HISTORICAL PAYOUTS BY CALRECYCLE FOR TDA

Year of issue

total amount

$/truckload

Awardee

$ 102,000
$ 49,000
$ 35,700
$ 66,300

$2,524.75
$2,041.67
$1,763.83
$1,636.23

$
$

133,584
133,835

$1,437.62

Marin County
City of Ukiah
Stanislaus County
Salinas Valley Solid Waste
Authority
Riverside County
Santa Barbara County

14-15

$
$
$

750,000
42,519
49,004

$446.43
$1,276.08

Solano County
Butte County
Sacramento County

13-14

$
$
$

300,580
85,750
560,621

$1,295.60
$1,931.31

Santa Clara Valley Transit Authority
Butte County
Napa County Mount Veder Road

12 – 13

$

278,000

$520.01

Waste Management Alameda

$

95,688

$

109,000

$

85,000

$1,263.38

$
$

150,000
259,223

$1,430.21

11 – 12
Averages

$

182,545

$ 1,463.93

granted
16-17
15-16

Chiquita Canyon LLC
Merced County
Salinas Valley Solid Waste
Authority
Riverside County
Kiefer Landfill in Sacramento
$58.56/ton
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APPENDIX C
CALCULATION OF HAUL SERVICE MARKET SHARE
Population of Tire Bricks' service area:
Stanislaus
San Joaquin
Contra Costa
Fresno
Tulare
Merced
Sacramento
Eldorado
Amador
Calaveras
Alpine
Mono
Tuolumne
Mariposa
Madera
Inyo
Kern
Kings
Total population in Tire Bricks' service area:
Population of California:
Population of Tire Bricks' service area/population of California:
Tire Bricks' PTE collected:
Tire Bricks' PTE collected/PTE created in service area:
Tire Bricks' PTE collected/PTE created in California:

514453
685306
1049025
930450
442179
255793
1418788
181058
38091
45578
1175
14202
55365
18251
150865
18546
839631
152982
6811738
37253956
18.28%
787500
11.56%
2.11%
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ED BOISSON’S 2016 MARKET ANALYSIS REPORT TABLE 1
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CLINKENBEARD’S TABLE OF AGGREGATE SUSTAINABILITY IN
CALIFORNIA
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APPENDIX D
AGGREGATE MARKET SHARE CALCULATION
How much TDA would Stanislaus County use in tons/year if it substituted TDA for mined rock all year?
Gravel

Type B TDA

Demand

214 million tons/half century

density (installed)

Half century to years:

4.28 million tons/year

conversion ratio

35.13 cubic feet/ cubic meter

Density

1.52 tons/cubic meter

density (installed)

1669 Lb./cubic meter

Demanded volume:

2.816 million cubic meters/year

Lb. to tons

Hypothetical TDA demand:

47.5 Lb./cubic foot

0.8343 tons/cubic meter
2,349,319 Tons

How much of this hypothetical demand would Tire Bricks supply annually?
Production
converted to weeks
converted to years

30 tons/day

Tire Bricks' annual production:

5 days/week
52.5 weeks/year

7875 Tons
TB/total demand

0.34%
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APPENDIX E
TIRE BRICKS’ FINANCING STRUCTURE

Equipment list:
1 Tractor with Power Take Off capable of hauling 80,000lb. GVW
11 Used 45’ van trailers
1 portable loading dock
1 used forklift
6.5 yard bucket small wheel loader (used)
1 Columbus McKinnon H250 capable of processing whole truck tires
Building, upgraded power
Drive-on Scale
Subtotal:

Debt
Portion
$150k
$60k
$14k
$12k
$100k
$815k
$750k
$90k
$1.99M

Cash
Portion
127
13

90
734
400
81
1443.6
5.50%

24
60
1
12
10
82
350
9
547.4
60%
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APPENDIX F
CALCULATION OF FIGURES OF MERIT
Proforma Financials for Tire Bricks (numbers are 1000's of dollars except year and prices and rates)
Assumptions:
Paid in
547 WACC
23.43% Liquidation value
1200 TDA price
Tax Rate
32% Debt rate
5.50% Borrowed
1444 Term
7 Haul price
1000
Year
2018
2019
2020
2021
2022
2023
2024
2025
2026
Haul sales
525
536
546
557
568
580
591
603
615
TDA sales
302
308
315
321
327
334
341
347
354
Revenue
827
844
861
878
896
914
932
950
969
Energy
41
41
42
42
43
43
44
44
44
Payroll
250
255
260
265
271
276
282
287
293
Misc
5
5
5
5
5
5
5
5
5
Maint.
21
21
21
21
21
21
21
21
21
EBITDA
510
521
533
544
556
568
580
593
606
Loan pmt
254
254
254
254
254
254
254
Principal
175
184
194
205
216
228
241
Interest
79
70
60
49
38
26
13
Depreciation
153
153
153
153
153
153
153
Free Cash Flow
172
170
168
165
162
158
154
403
412
Ne t Present Value of Future Fre e Cash Flows
836 Bene fits to Costs Ratio
0.42
Inte rnal Rate of Return
7%
Times Burden Covered
2.01
2.05
2.10
2.14
2.19
2.24
2.28

38.4
2027
627
361
2189
45
299
5
21
1819
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