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EXECUTIVE SUMMARY

A

griculture and the broader food system are major contributors to the Colorado economy. Yet, the vibrant
commodities, industries, and communities that make up the state’s food and agricultural system often
do not recognize their linkages or communicate effectively with one another or the public. The Colorado
Blueprint for Food and Agriculture emerged as an opportunity to build bridges and strengthen the food and
agricultural sectors through robust data analysis, stakeholder conversations and mapping opportunities to
support linkages, policeis and programs that better our industry and its surrounding communities. Ultimately,
this project, its process, and its resulting publications are all intended to support community and economic
development.

THE THREE PARTS OF THE COLORADO
BLUEPRINT FOR FOOD AND AGRICULTURE

T

his project of the 2017 Colorado Blueprint for Food and Agriculture updates the 2013 Value Chain of Colorado Agriculture, expanding its reach to include a broader set of information and stakeholders. Specifically, the 2013 Value Chain of Colorado Agriculture has been expanded to include:
1. An update of the economic data and a deeper look at the Value Chain of Colorado Agriculture,
including analyses of additional industry subsectors and a broader set of players that have various roles in the value chain of agriculture and food.
2. An integration of results and insights from the 2016 survey on Public Attitudes about Agriculture in Colorado led by the Colorado Department of Agriculture (CDA)
3. A synthesis of issues identified in a yearlong community engagement exercise of regional and
industry town hall meetings, designed to catalyze discussion about how these data align with the
opportunities, priorities, and concerns that are top-of-mind for Coloradoans.
v

MISSION AND OBJECTIVES OF THE COLORADO
BLUEPRINT FOR FOOD AND AGRICULTURE

T

he mission of this Colorado Blueprint for Food and Agriculture project was to:
•
•
•
•

Understand opportunities and challenges resulting from changing public attitudes;
Assess opportunities for food system policy to address challenges and needs;
Document, assess and highlight key linkages in the industry supply chain and infrastructure;
Develop priorities for capacity building, investment and innovation across all of the state’s
agriculture and food stakeholders;
• Enhance Colorado State University’s knowledge of Colorado-specific research and engage
ment needs, to support opportunities for all research and outreach units of CSU, both on
and off campus.

From the perspective of the range of stakeholders in agriculture and food within the state of Colorado a
broader set of cross cutting objectives were framed and explored in the Colorado Blueprint for Food and Agriculture:
1. Creating, retaining, and recruiting agricultural and food firms;
2. Developing workforce and youth to support agricultural and food sectors;
3. Promoting the Colorado brand, ensuring it reflects the unique qualities of the agriculture
and food sectors;
4. Supporting a business- and consumer-friendly regulatory environment;
5. Addressing how scale impacts market performance, access, and opportunities;
6. Innovating and supporting new technology for agricultural and food businesses;
7. Improving access to resources and capital for agriculture and food firms; and,
8. Integrating agriculture and food with healthy, vibrant communities.
These broad objectives build upon a core set of six cross-cutting economic development issues that were laid
out by the state’s Office of Economic Development and International Trade (OEDIT) in its bottom-up economic
development plan for the state known as the “Colorado Blueprint” and addressed for the key industry of food
and agriculture in the 2013 Value Chain of Colorado Agriculture.
Looking at the value chain of Colorado agriculture in light of these broad economic and community development objectives reveals numerous challenges and opportunities overlapping across various industry subsectors. For example, in many parts of the value chain, the availability and quality of both wage laborers and
skilled tradespeople is crucial to the workforce of the future. Colorado also has underexploited areas of excellence and global leadership in agricultural innovation, from applications of scientific research, to new models
of business-to-business transactions, to value-based product development in emerging consumer markets.
Further, Colorado’s agriculture, food, and beverage sectors can play a pivotal role in establishing the state’s
image as a brand and a destination for healthy and active lifestyles.
vi

COMMUNITY ENGAGEMENT OF THE COLORADO BLUEPRINT
FOR FOOD AND AGRICULTURE

A

n essential component of the Colorado Blueprint for Food and Agriculture was an extensive community
engagement process. In total, across the state, almost 250 people attended 13 regional town hall meetings, representing 158 organizations. In addition, four industry town hall involved over 110 attendees, representing 47 organizations. Throughout 2017, ten public presentations, each of which included 25 to 250 participants, helped to spread the word about the engagement process. As evidence of the interest in the project,
395 individuals asked to stay connected to what was happening with the Blueprint, 1,122 unique page views
were recorded on the project website, with a total of 1,553 views between January and August. After the presentation of the draft report was made at the CSU Ag Innovation Summit in September, 554 more views have
been recorded, with 74 community members providing feedback on the initial recommendations and priorities
(see: http://foodsystems.colostate.edu/research/colorado-blueprint/community-engagement/).

DEFINING THE VALUE CHAIN OF COLORADO
AGRICULTURE WITHIN THE CONTEXT OF
COLORADO COMMUNITIES AND OUR SHARED NATURAL ENVIRONMENT

T

he idea of a value chain refers to the series of steps or linkages that turn raw materials and other inputs
into final products or services delivered to end users. To expand on the 2013 Value Chain study, a broader
set of linkages was defined for this Blueprint. The agricultural value chain is now defined as the flow of inputs,
starting from the natural resources utilized by agricultural producers all the way through consumer household,
and beyond, including how food waste is handled or packaging is recycled. This recognizes that agricultural
producers and food enterprises are at the core of the value chain, but all are embedded within the communities and the environment of our state, acting as key stewards, employers and community leaders on a variety
of public issues (see Figure).
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NATURAL RESOURCES AND INPUTS
TO AGRICULTURAL PRODUCTION

I

nputs to agricultural production include productive capital—such as labor, land, water, equipment, genetics,
and financing—as well as consumable inputs such as fertilizer, pesticides, electricity, and fuel. Annual expenditures by Colorado farms and ranches in each category represents an upper branch of the value chain,
businesses and workers who create value by providing inputs to agricultural production.
USE OF CAPITAL: Payment of rent by Colorado farms and ranches to non-operator landlords for use of agricultural land was $96 million in 2016. In recent years, annual fees paid by Colorado ranches to graze livestock
on federal public lands are estimated at $2 million per year. Annual rent paid by Colorado farms and ranches
to non-agricultural water rights owners for use of their water is estimated to be at least $53 million. In 2016,
Colorado farms and ranches paid $542 million in salaries, wages, and benefits to roughly 38,000 full time and
part time on-farm employees. In 2016, agricultural equipment manufacturers sold an estimated $236 million
and farm and garden machinery dealers sold an estimate $334 million representing investments by farm and
ranch enterprises in their physical capital stocks. Also, in 2016, Colorado farms and ranches made interest
payments of $307 million (on principal of approximately $4.5 billion) to maintain financing from private and
public lenders.
ON-FARM INPUTS: Some inputs, such as seed, feed, or young livestock, are by their very nature produced on
farms. Thus, the value of expenditure by the farm or ranch that purchases them also counts as revenues for
the other farm or ranch that sells them. In 2016, Colorado farms paid seed farms and seed companies $195
million for seed. In 2016, Colorado livestock operations paid farms and feed mills $1.16 billion for feed. In 2016,
Colorado livestock operations paid other livestock operations $1.12 billion for live animals. Given the capacity
of Colorado feedlots exceeds the supply of animals available from within the state, about two thirds of the
cattle being placed on feed in Colorado are purchased from out of state and constitute “inshipments” to Colorado.
MANUFACTURED INPUTS: An additional class of purchased inputs consists of those originating from outside
the farm sector, and thus suppliers of these inputs make up branches that are higher up the agricultural value chain. In 2016, Colorado farms paid $241 million for fertilizers and $169 million for pest control products.
In 2016, Colorado farms and ranches paid fuel suppliers $198 million for fuel and oil products, and they paid
Colorado utilities and Rural Electric Associations $105 million for electricity.

SERVICES PROCURED: Farms and ranches also procure services. They paid $256 million in 2016, mostly
to local businesses and contractors, for repair and maintenance services. They paid $67 million for machine
hire and custom work, largely to other farms and ranches, as well as to specialized local businesses and contractors. Colorado farms and ranches paid $75 million to contract labor companies for contract labor services.
Colorado farms and ranches paid $183 million in transportation, storage, and marketing expenses to trucking
companies, grain elevators, and other such service providers.

PUBLIC SERVICES: In order to support state and local services such as country roads, bridges, public weed
and pest control, etc., taxes are assessed—in particular on those capital goods, such as land and vehicles that
are associated with activities most likely to utilize and benefit from such public services. Thus, in 2016, Colorado farms and ranches paid $146 million in property taxes and $15 million in motor vehicle registration fees to
county and state governments.
INSURANCE AND OTHER FARM AND RANCH EXPENDITURES: Finally, Colorado farms and ranches paid
an additional $709 million designated to other “miscellaneous expenses,” including expenditures on tools
and supplies, miscellaneous livestock-related expenses such as veterinary care, business-related expenses,
viii

and insurance. In 2015, premiums paid to insurance companies for crop and livestock insurance totaled $173
million. Federal crop insurance subsidies paid $104 million of that total. Colorado farms and ranches paid the
other $69 million. As well, in recent years, Colorado farm and ranch operator households spent between $110
to $178 million on health insurance premiums and between $71 and $114 million in out-of-pocket health care
expenses.

AGRICULTURAL PRODUCTION

S

ources of revenue for Colorado farms and ranches totaled close to $7 billion in 2016. These vary significantly, but each represents a vertical branch down the value chain, as that particular output or service
provides an input for manufacturing or is marketed to final users.

CROPS: The largest share of crop production in Colorado is devoted to crops intended for consumption by
livestock. In 2016, Colorado farmers received $920 million for such feed and forage crops. Of that, $496
million was for corn, $296 million was for hay, and approximately $100 million was for sorghum, millet, barley, and oats combined. A significant share of the feed crop harvest never leaves the operation where it was
grown, a portion is sold directly to neighbors, and some enters more formal marketing channels. The high
level of demand by cattle feeding and ethanol production accounts for virtually the entire corn grown in Colorado plus an estimated 80 to 90 million bushels shipped into the state each year.
Wheat is the primary food grain grown in Colorado, and was worth $294 million in 2016. Oilseed production
is smaller: In 2016, Colorado farms received $18 million for production of oilseed crops, primarily sunflower.
Particular regions of Colorado have proven favorable for fruit and vegetable crops. In 2016, Colorado farmers
received $175 million for potatoes, $71 million for other vegetables, and $27 million for fruits: making a total
of $272 million for all fruits and vegetables combined. Historically, sugar beets and sugar processing have
played prominent roles in the development of Colorado agriculture. In 2016, Colorado growers received $46
million for their sugar beet crop. Greenhouse and nursery crops are typically raised for residential, recreational, and commercial landscaping, for gardening, or for indoor ornamental use. In 2012, the last year for which
USDA reported data, Colorado greenhouse and nursery operations received $254 million for production and
sale of a variety of horticultural, landscaping, and ornamental plants. With recovery of real estate and construction, sales likely rebounded above $300 million by 2016.

LIVESTOCK: Livestock production has historically been a major economic activity in Colorado, due to extensive rangelands across the high plains, the inter-mountain valleys, and the western slope. The livestock
most commonly produced in Colorado is cattle, for both beef and dairy. In 2016, Colorado beef cattle operations received almost $3.1 billion for marketing of beef cattle, and $1.9 billion for harvested or “production” of
beef. Dairies received $655 million for milk production. Hog operations received $182 million for marketings
of hogs. Colorado is the leading U.S. state in production of sheep and lamb. In 2010 (the last year for which
separate figures are available) Colorado sheep and lamb operations received $111 million for sheep and lamb
marketings and $3.7 million for wool production. Other livestock include poultry production, with Colorado
producers receiving $101 million for sale of eggs and poultry in 2016. The equine industry still serves some
roles in production agriculture, but raising horses for recreation is economically more important. In 2016, Colorado farms and ranches received about $32 million for sales of horses. In Colorado, as a landlocked state,
commercial aquaculture is not a major activity, but sold $2.2 million of raised trout in 2016. Honeybees may
be insects, but they produced honey worth $2.8 million in 2016.
ix

SERVICES PROVIDED: Farms and ranches also realize revenues from services provided. In 2016, Colorado
farms and ranches received $78 million for machine hire and custom work, largely provided to other farms
and ranches. In 2012, according the the USDA Census of Agriculture, Colorado farms and ranches received
$28 million for providing agtourism and recreational services.

REVENUES FROM RISK MANAGEMENT SOURCES: Farms and ranches benefit from a range of risk management tools and strategies. Some risk management is provided by the federal government as part of U.S.
public policy. These include commodity subsidies, conservation payments, and disaster payments, as well
as premium subsidies to help farms and ranches purchase crop and livestock insurance coverage. Colorado
farms and ranches received $234 million from USDA commodity and conservation programs in 2016. On policies held by Colorado farms and ranches, crop and livestock insurance indemnities were $106 million in 2015,
given that the premium for these policies was partly subsidized by the federal government, this resulted in a
net revenue of $37 million in 2015.

OFF-FARM INCOME: Finally, it is important to consider that, in addition to income from their farm and ranch
operations, households of Colorado farm and ranch operators had an estimated off-farm income of $3.4
billion in 2016, from members of the household working in other sectors of the economy. In addition, households of Colorado farm and ranch operators enjoyed home consumption of about $16 million worth of their
own crop and livestock products in 2016. Colorado farm and ranch operator households realize a $321 million
value of farm residential dwellings in 2016. Finally, for those who live and work in agriculture there is a less
tangible value of the agrarian lifestyle that comes with operating a farm or ranch.

WORKFORCE: Assessing the Colorado workforce engaged in production agriculture is challenging. There are
roughly three categories of those working on farms and ranches: owner-operators; employees (full time and
part time); and contractors (including both skilled contractors and contracted labor).
According to the 2012 Census of Agriculture, on Colorado’s 37,054 farms and ranches, there were 59,479
primary operators. Of these, 23,705 describe farming as their primary occupation, while the remaining 35,774
have another primary occupation or are retired and work on the farm or ranch as part time operators. According to the Census of Agriculture, 7,393 of the 37,054 farms and ranches in Colorado hired at least one employee, including 15,454 as full time and 23,429 as part time employees. Machine hire and custom work, repair and maintenance, and veterinary services all represent serviced provided under contract. Those workers
would be counted in their primary occupation elsewhere. Finally, no data was found regarding the numbers
working as contract labor on Colorado farms and ranches. Other sources estimate that there were 28,000
jobs in production agriculture in Colorado in 2016. Annual job growth in the farm and ranch sector was fairly
stagnant, at about 1 percent. Total workforce earnings were over $1 billion.
x

DOWN THE VALUE CHAIN: MARKETING,
PROCESSING, AND MANUFACTURING

T

he vast majority of agricultural products are sold to intermediaries in the value chain who are able then
to create additional value with those products, either by transporting and marketing them, by processing
them, or by manufacturing products that use them as inputs. Out of a total of $16.9 billion in sales in 2016 by
Colorado agricultural commodity marketing and food and beverage manufacturing, an estimated $7.1 billion
(42 percent) were sold in Colorado and an estimated $9.8 billion (58 percent) were sold out of state; of those
an estimated $1.6 billion (10 percent of the total) were exported.
AGRICULTURAL COMMODITY MARKETING: Commodity merchants made an estimated $216 million in sales
in Colorado in 2016. In 2016, about $1.6 billion worth of agricultural exports from the U.S. are estimated by the
USDA to have originated from Colorado.

“The vast majority of agricultural
products are sold
to intermediaries
in the value chain
who are able then
to create additional
value with those
products.”

CROP PROCESSING: Grain and oilseeds mills sold $344 million in 2016.
Colorado ethanol plants sold an estimated $141 million in 2016. Colorado
sugar beet refineries sold $81 million of sugar and co-products in 2016.
Manufacturers of animal feeds and foods sold $1.2 billion in 2011. Of this,
livestock feeds accounted for $592 million and pet foods accounted for
$568 million. Fruit and vegetable processers in Colorado made sales of
$315 million in 2011.
ANIMAL PROCESSING: The sales of the animal slaughter and meat packing industry in Colorado were almost $3.4 billion in 2011. Colorado firms
produced only $13 million of tanned hides and leather products in 2016.
Dairy product manufacturing firms in Colorado accounted for $2.3 billion in
sales in 2016. Of this, cheese manufacturing accounted for $1.9 billion.
OTHER FOOD MANUFACTURING: Colorado food manufacturers of baked
goods and confections sold $1.6 billion in 2016. Colorado food manufactures across the range of other product categories not already considered
sold $1.2 billion in 2016.

BEVERAGE MANUFACTURING: Colorado beverage manufacturers sold $5.4 billion in 2016. Of that, beer was
the largest beverage manufacturing sector, at $3.9 billion in 2016.
WORKFORCE: Almost 35,000 were employed in agricultural commodity marketing and food and beverage
manufacturing in Colorado in 2016. Employment was robust, with job growth in these sectors of 17% percent
between 2012 and 2016, and with total earnings of almost $2.1 billion.

WHOLESALE

W

holesalers are integral to the marketing and logistical functions of the value chain. Wholesaling involves
the marketing arrangements as well as the storage, transportation, and distribution of agricultural and
manufactured food products from suppliers or manufacturers to the retail outlets where they are offered for
final retail. Food and beverage merchant wholesalers had estimated sales of $3.7 billion in 2016, although
this likely underrepresents the total wholesale activity within the agricultural value chain as many of the major
retailers are increasingly vertically integrated up the value chain, handling their own distributions.
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WORKFORCE: Over 20,000 were employed in the commodity marketing and wholesale sectors in Colorado
in 2016. Employment in these wholesale sectors is very robust, with job growth of 19 percent between 2012
and 2016, significantly outpacing a job growth of 6 percent nationally. Wholesale has the highest average
earnings per job, at over $70,000, of all of the major segments of the value chain. Total earnings were $1.1
billion in 2017.

COLORADO CONSUMERS AND THE RETAIL
END OF THE VALUE CHAIN

C

olorado consumers’ retail food and beverage expenditures were estimated to be $30.1 billion in 2016, split
among three broad categories: $13.3 billion on food consumed at home, $13.7 billion on food eaten away
from home, and $3.1 on alcoholic beverages (both at home and away from home). The five largest food retailers nationwide—Walmart, Kroger (King Sooper and City Market stores), SuperValu (Albertsons stores), Target,
and Whole Foods—accounted for an estimated $320 billion in food sales, or 47 percent of the total $685
billion estimated annual sales of U.S. food and beverage stores (U.S. Census, 2016). We can expect a similar
share of retail by these big five in the state of Colorado. Given that these
retailers source their food products from all over the country and even
the world, it is only reasonable that in most product categories, the vast
majority of goods sold in Colorado originate outside of Colorado.

“Colorado
consumers’ retail
food and beverage expenditures
were estimated to
be $30.1 billion in
2016”

FOOD AND BEVERAGE RETAIL: Extrapolating USDA national per capita
food and beverage expenditure estimates to the Colorado population
we calculate that Colorado consumers spent $30.1 billion on food and
beverage in 2016. Away-from-home expenditures on food and beverage
were 53 percent of the total, meaning that Colorado consumers now
spend more on food and beverage consumed away from home than on
food and beverages consumed at home. Based on other data sources,
supermarkets and other types of food and beverage retail stores sold an
estimated $13.6 billion in 2011. Food service establishments in Colorado
were estimated to have sold $14 billion in sales in 2016. Of that, full service restaurants accounted for just
over half, at $7.2 billion.

GREEN INDUSTRY RETAIL: Colorado’s green industry reported $2.1 billion in sales 2016. Since 2011, the
industry has grown by 24%, outpacing the economic growth of the state during the same time period by 8%.
Landscaping services contributed $1.7 billion in sales. Nursery, garden center, and farm supply stores have a
contribution of $228 million in sales. Golf courses and country clubs accounted for $525 million.
LOCAL FOODS: Direct sales of locally grown farm products in Colorado were estimated to be $20 million in
2012 (according to the USDA Census of Agriculture). Intermediated direct sales—those made through established retail and food service channels—are estimated to be three times this amount, or about $60 million, but
cannot be measured directly. Both of these are expected to have grown significantly since 2002. Together,
direct and intermediated retail sales of local foods are less than one percent of overall food retail for at home
consumption.
WORKFORCE: Over 342,000 Coloradoans are employed in the food and beverage retail, green industry
retail, and food service retail sectors in Colorado. Job growth in these sectors between 2012 and 2016 was a
robust 15 percent. Total earnings in these retail sectors were over $9 billion.
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PLOTTING OPPORTUNITIES FOR COLORADO
FOOD AND AGRICULTURE STAKEHOLDERS

B

ased on the combined findings from the updated Value Chain of Colorado Agriculture as presented in this
report, the survey of Public Attitudes about Agriculture in Colorado, and the community and industry town
hall meetings summarized in this report, several key themes and opportunities have emerged. A rich set of
industry, community, government, non-profit and academic partners are engaging in both of the following:
• historically strong agricultural production activities;
• innovative and emerging markets that seek to integrate technology, consumer preferences,
and strategies to ensure that quality of life continues to be enhanced by the presence of a
strong natural resource base, agricultural sector, and food environment.
However, to maintain this strong position as a national leader in agriculture and food markets, policy and development, there are remaining opportunities to invest further in moving the sector forward in the future:
1. The Colorado ag and food economy will best thrive with targeted investments and innovative models of workforce and youth development that recognizes the strong employment
and entrepreneurial opportunities that will demand high skill workers and managers.
2. A growing, engaged urban consumer base creates new opportunities throughout the
industry’s value chain for new businesses to pilot emerging market concepts while anchor
agribusiness players pivot into additional segments for which Coloradans and trade partners
signal growing demand.
3. Part of the opportunity to secure new markets and provide opportunities for future entrepreneurs (including the next generation of agriculture) is to assure there is adequate infrastructure to attain the efficiency and performance to thrive in competitive global and local
markets.
4. New models and markets for agriculture and food will continue to require scientifically
sound translational research and commercially competitive technology transfer to address
the grand challenges of providing a healthful, bountiful, and safe supply of food to growing
populations of local and global consumers, all with a limited set of natural resources.
5. Given the myriad opportunities presented by changing markets and given Colorado’s
unique position in several key sectors of the industry, it will only become more essential that
there is collaboration and communication across the food system with respect for the varying needs of stakeholders, regardless of location, size, product focus, or values. No longer
can the players in the agricultural and food value chain stay within their historically defined
silos if we are to leverage the shared opportunities that the entire system offers.
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INTRODUCTION: A BLUEPRINT OF COLORADO AGRICULTURE AND FOOD
1.1

THE VALUE OF A VALUE CHAIN PERSPECTIVE

T

he agriculture industry in Colorado is so diverse that it can be hard to grasp its full scope. And, yet, what
makes up agriculture—the food, the water, the culture, the history, the open spaces—is more important to
Coloradans and their quality of life than most are aware. It can be easy to take these “essentials” of the Colorado economy and the Colorado way of life for granted. They have simply always been there. Add to that the
fact that most Coloradans are separated from “living on the land” by at least two generations or have moved
to Colorado from other states, and we can appreciate why most Coloradans do not have a realistic view of
Colorado agriculture.
Those within the industry often really only know their own sector very well, and perhaps their suppliers and
customers. An appreciation of the breadth, depth, and complexity of interconnections that make up Colorado
agriculture and food is important for moving the industry forward, capitalizing on emerging trends, and addressing common challenges.
Value chain analysis is an effective approach to highlight the breadth of agriculture and food as it looks at
the full range of economic activities—the household decisions about food consumption that drive the whole
value chain, the people and the enterprises that are engaged in production and marketing, the resources and
the capital they draw upon, and the value that they create. Value chain analysis draws them all together into
a common framework. The intent of this value chain analysis, therefore, is to offer a fresh look at the current
status and rates of growth as well as the structure of internal linkages of the different parts of the agricultural
and food sectors of the state’s economy. It enables us ultimately to understand each part within the context of
the whole.
This fresh look at Colorado agriculture and food can serve as a common starting point, a common framework,
a reference, and a map of the industry. It can facilitate dialogue about common resource needs and investments. Moreover, it can help in the formulation of industry, workforce, and economic development strategies
and in the framing of informed policy decisions.
1.2

WHAT IS A VALUE CHAIN?

T

he concept of an industry “value chain” is largely common sense. It refers to the series of steps or links
that turn raw materials or other inputs into final products or services, delivered to end users (Porter, 1985).
In agriculture, the value chain is often summed up in the phrase “farm to fork,” but it may be important to step
back and consider even further: What resources are invested in agricultural production? What happens even
before the farm? Historically, all of the raw materials and inputs for agricultural production could be sourced
right on the farm, including land, labor, equipment, and breeding lines. Today, many inputs are purchased offfarm, and thus the value chain extends further up to include those businesses that create value by providing
inputs or services to farms and ranches. Down the value chain, the situation is increasingly complex, as agriculture serves an ever broader set of customers with an ever broader set of products and services. The adage
has long been that agriculture provides “Food, Feed, and Fiber”; today it is something more like “Food, Feed,
Fiber, Fuel, and Fun” and that still misses some of the important aspects of what agriculture does for society.
As the numbers of inputs and outputs has increased and as the industry has undergone specialization and
diversification, the industry value chain has come to look less like a simple chain and more like a web of market and community linkages. The key to understanding this industry lies in the structure of those connections.
They are what hold the web together. This is the value chain of Colorado agriculture.
1

1.3

OUR APPROACH TO THE VALUE CHAIN OF AGRICULTURE AND FOOD

O

ur approach is to consider the broader sources of value to society alongside the traditional commercial
core of the agriculture and food industry. In order to do so, we need to anchor the analysis in a definition
of agriculture that everyone can agree upon. Although definitions of agriculture are numerous and varied,
for the purposes of this analysis, perhaps the simplest is the best: Webster’s Dictionary defines agriculture as
“the science or art of cultivating the soil, crops, or livestock.” Of course, all can agree that this includes the
production and marketing of major crops like wheat, corn, soybeans, and potatoes. There is no question that
ranching cattle or sheep also constitutes agriculture. However, there are some activities—for example, managing and harvesting lodge pole pine forests or hatching trout for stocking rivers and reservoirs—which not
everyone might agree are “agriculture.” So, to settle the question for the purpose of anchoring this analysis,
we define Colorado agriculture as the population of enterprises reported among those identified as Colorado
agricultural production operations in the 2012 USDA Census of Agriculture.
Throughout this exploration of the value chain, we highlight “the Players” and “the Flows”. In each part of the
value chain we identify and characterize the population of players that have a role. In section 2 we look at the
central players at the core of the entire value chain, Colorado farms and ranches. However, we also consider
many other players throughout the rest of the sections of the report. These include all of the other types of
businesses that play a role in providing inputs, services or markets to producers. We also identify and characterize various supporting organizations, including public agencies, industry associations, and community organizations. We take great efforts to consider workforce and employees, whether working on the farm or ranch,
or working for the many businesses up and down the value chain. Also, crucially, we consider the population
of Colorado consumers, and more broadly, the Colorado public, those who ultimately do the “valuing” of the
food and beverage products, of the services and experiences, and of the broader social and environmental
benefits that ultimately come from agriculture.
We also quantify and characterize “the Flows” of value among “the Players”. First, we trace the flow of value
to Colorado farms and ranches from providers of capital and other inputs to agricultural production. We consider the flows of value among Colorado farms and ranches. Then we trace the flow of value moving off farms
and ranches and on down the chain. We account for the value of outputs from Colorado farm and ranch enterprises, including both traditional crop and livestock products as well as from other products and services.
The farm gate value of most of these outputs can be gathered from USDA state level statistics on farm sector
cash receipts. Further down the value chain, we account for the value of marketing, processing, and manufacturing activities down each of the major “verticals” found within Colorado, such as meat, dairy, grains, fruits
and vegetables, biofuels, as far as we are able to follow them. In each case where outputs are purchased and
processed in state by an agribusiness sector, we consider the value of sales and their employment profiles
and even wages paid. To make the link from manufacturing, we consider the wholesale sector, and we identify and characterize the population of Colorado businesses that engage in wholesale trade, including their
value of sales and their employment profiles. Finally, we characterize the direct value of agriculturally derived
products to Colorado consumers based on estimated expenditures on food and beverages. These are supplemented by statistics on retail businesses, across the range of grocery, pet food, wine and beer, food service, nurseries, florists, and landscaping services, as well as purchases by consumers directly from farms. For
each retail sector, again, we include sales values, employment profiles, and wages.
In Section 8, we conclude with a discussion of “The Issues”. We introduce and discuss a set of cross cutting
challenges and opportunities for the entire value chain of agriculture and food. These reflect the dreams and
aspirations of the industry seeking to grow and thrive, as well as broader community and economic development goals.
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1.4

HOW WE MEASURE VALUE

I

f asked, “What is the value of that loaf of bread?” it is tempting to jump to the conclusions that the value is
what the price tag says, “$3.29.” Upon further reflection, however, something seems amiss, for the value of
that loaf of bread to a starving person could be much, much higher than $3.29 if they had cash on hand but
that bread was the only food they have been able to obtain for days. Alternatively, the total raw material, labor,
and transport costs that went into making that loaf of bread are less than $3.29. So is the value of the bread
higher, or lower, than its price? In the end, the price at which a product sells is only one measure of its value.
At its root, the word “value” is an action verb. It requires someone to do the valuing. And the value someone
places on a good or service always depends upon his or her own point of view. When we tally up the total
amount paid for the Colorado’s wheat harvest by the mills that purchase it, the value—from the mills’ point of
view as businesses—is actually higher than the price they paid. The value of the raw wheat to the mills comes
from their ability to process it into higher value products like flour, bran, and animal feeds. The value of their
output thus encompasses and adds to the value of the grain as an input.
To analyze the value-added at each link in the value chain requires a comprehensive accounting of all inputs
and outputs, and each of their prices, at each link. Unfortunately, this is not feasible for all of the various markets in the industry, even for just one state like Colorado. To simplify matters, we instead fall back on annual
gross revenues or cash receipts from sales (or, conversely, expenditures for purchases) as a common measure of value at each link in the value chain. And, we report all amounts in nominal terms for each year, rather
than trying to adjust for inflation.
1.5

OUR OBJECTIVES FOR THIS BLUEPRINT

T

he mission of this Colorado Blueprint for Food and Agriculture project was to:
•
Understand opportunities and challenges resulting from changing public attitudes;
•
Assess opportunities for food system policy to address challenges and needs;
•
Document, assess and highlight key linkages in the industry supply chain and infrastructure;
•
Develop priorities for capacity building, investment and innovation across all of the state’s agri		
		
culture and food stakeholders;
•
Enhance Colorado State University’s knowledge of Colorado-specific research and engagement
		
needs, to support opportunities for all research and outreach units of CSU, both
		
on and off campus.
From the perspective of the range of stakeholders in agriculture and food within the state of Colorado a
broader set of cross cutting objectives were framed and explored in the Colorado Blueprint for Food and Agriculture:
1.
Creating, retaining, and recruiting agricultural and food firms;
2.
Developing workforce and youth to support agricultural and food sectors;
3.
Promoting the Colorado brand, ensuring it reflects the unique qualities of the agriculture and 		
		food sectors;
4.
Supporting a business- and consumer-friendly regulatory environment;
5.
Addressing how scale impacts market performance, access, and opportunities;
6.
Innovating and supporting new technology for agricultural and food businesses;
7.
Improving access to resources and capital for agriculture and food firms; and,
8.
Integrating agriculture and food with healthy, vibrant communities.

3

These broad objectives build upon a core set of six cross-cutting economic development that were laid out by
the state’s Office of Economic Development and International Trade (OEDIT) in its bottom up economic development plan for the state known as the “Colorado Blueprint” and addressed for the key industry of food and
agriculture in the 2013 Value Chain of Colorado Agriculture.
Looking at the value chain of Colorado agriculture in light of these broad economic and community development objectives reveals numerous challenges and opportunities overlapping across various industry subsectors.

Figure 1.1 The value chain of food and agriculture within its broader context
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2
AT THE CORE OF THE AGRICULTURAL VALUE CHAIN:
COLORADO FARMS AND RANCHES

A

t the core of agricultural value chain in Colorado are 36,180 agricultural production operations in the state
—farms, greenhouse operations, ranches, and feedlots—identified in the 2012 USDA Census of Agriculture. Collectively we will continue to refer to these as Colorado’s farms and ranches. These operations define
the value chain of food and agriculture, as we will be considering all of the sources of value for these businesses, in term of final products sold in the marketplace or the resources—the capital and inputs—that these
operations uses in order to create products and services of value.
2.1

LEGAL FORMS OF FARM AND RANCH ENTERPRISES

F

arm and ranch operations can be characterized according to type of legal or incorporated entity. The largest share of Colorado farms and ranches—87 percent—are owned and operated by families or individuals.
Many of these are registered as family-owned corporations for tax and legal purposes. About nine percent of
Colorado farms and ranches are registered as partnerships. Six percent are incorporated but are family held.
The remaining 4 percent of operations are registered under other legal forms, such as co-operatives, trusts,
or division of larger institutions, such as Colorado State University’s experimental farms (USDA-NASS, 2012
Census of Agriculture, 2013).
Figure 2.1 Legal organization of Colorado farms and ranches

2.2

NUMBERS AND SIZES OF COLORADO FARMS AND RANCHES

C

olorado’s 36,180 farms and ranches work 31,886,676 acres of land (USDA-NASS, 2012 Census of Agriculture, 2013), which means that almost half (48 percent) of the state’s total land area of 66,624,000 acres
is engaged in some kind of agricultural production. Colorado farms and ranches are large in terms of land by
national standards: the average land size of Colorado farms and ranches, at 881 acres (up slightly from 852
from 2007), is more than twice the national average. It should be noted that the numbers of small and midsized operations (up to 180 acres) has increased continually from 1997 to 2012. However, overall farm num5

Figure 2.2 Number of Colorado farms and ranches by size class, 1997-2012

bers contracted between 2007 and 2012. This recent contraction in overall farm numbers was entirely due to
reduction in the numbers of larger operations (more than 180 acres) and illustrates these countervailing trends
of fewer large operations alongside more small operations. Some of the implications of these trends become
clear in the community conversations summarized later in this report.
Concerns are often voiced about the increasing consolidation of agricultural producers in the United States.
In Colorado, there were 22,751 smaller farms with less than $10,000 in sales in 2012, a modest increase
over 2007. At the same time, the number of operations with 1,000 acres or more decreased by almost two
hundred over the same period. While this is consistent with a nationwide trend toward fewer, larger farms, it
is clear that smaller farms are certainly persisting in Colorado, albeit perhaps as lifestyle, retirement, or second-career options for those who see it contributing to their quality of life. Operators of these smaller farms
and ranches most likely do not consider farming as full-time employment but are rather farming part-time for
the lifestyle benefits. They are also more likely to be selling their produce locally, such as at farmers markets,
or engaged in other revenue streams that are not as carefully measured and reported in the main agricultural
revenue statistics, such as agritourism or venues for complementary enterprises such as craft trades or professional services.
The picture comes more into focus if we look at the distribution of total acres of agricultural land and total
agricultural sales across farms of different economic classes. Almost half of Colorado agricultural operations—22,551 out of the total of 36,180, or 62 percent—are very small businesses, with annual sales of less
than $10,000. These 62 percent of farms and ranches work just 13 percent of the total land in production.
In between these extremes, there is a sizable middle spanning three income categories. This middle is made
up of the 12,698 farms and ranches with sales greater than $10,000 but less than $1,000,000. Of these, 4,702
operations bring in more than $100,000, a revenue level that is arguably large enough to make it a commercially viable business that involves at least one full time operator and able to support a typical household.
A notable feature of these mid-size full-time operational categories ($100,000-$999,999) is that these categories utilize relatively large acreages relative to their revenue. For example, the 1,479 operations with sales
between $250,000 and $500,000 together gross less than 1/10th of the revenues (at $545 million) of the
6

Figure 2.3 Distribution of land across Colorado farms and ranches

Figure 2.4 Distribution of total agricultural sales across Colorado farms and ranches
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largest 931 operations (at $5.96 billion), but they utilize almost the same amount of land. Many of these operations in the middle range may be cow-calf operations, practicing extensive management on large expanses of
grassland or shrub land, or they may be family farms growing large acreages of lower-yielding or lower-value
dryland field crops.
2.3

SPECIALIZATION AND LOCATION OF COLORADO FARMS AND RANCHES

O

f the 37,054 Colorado agricultural operations, roughly 40 percent (about 15,000) are farms, engaged
primarily in growing crops, and 60 percent (about 22,000) are ranches, feedlots, dairies, or poultry operations, engaged primarily in raising livestock or poultry.
Due to Colorado’s highly variable geography and climactic zones, and particularly due to the location of water
within the state’s varied geography, different types of crop cultivation tend to cluster regionally within the
state. Figure 2.5 illustrates quite graphically how most of the corn and wheat is cultivated along swaths of the
eastern and north-central plains. Alfalfa and hay production occurs along the Platte and Arkansas Rivers valleys on the eastern plains, in the San Luis valley, along the Colorado River valley, and in other river valleys of
the Western Slope and the southwest. Potato production’s concentrated almost entirely in the San Luis Valley.
Cow-calf and small livestock operations are much more widely dispersed around the state, given that grasslands for grazing are abundant across the high plains, the Western Slope, and a number of the mountain
valleys and high parks. Feeding and finishing of cattle is, however, concentrated near areas able to grow the
necessary volumes of feed, fodder, and forage, such as along the Platte River in northeastern Colorado.
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3
THE INPUTS TO PRODUCTION AGRICULTURE

W

hat does it take to grow a crop or to raise an animal? A crop requires a field, or a greenhouse, some
tools, perhaps some water to irrigate, some additional nutrients. An animal may require a pasture, fencing, shelter, water, and perhaps some additional feed. In both cases, it takes some human labor to do the
work. In economic terms, all of these are considered “inputs” to production. They are valuable, and they help
to create value.
Inputs are typically categorized in a couple of different ways. Fundamentally, we can distinguish between
“capital” and “variable” inputs. Capital consists of the fixed or durable things—like land or people—that may
become engaged in production, but that is not consumed or used up in the process. They can be employed
again next season. Variable inputs are those that get consumed in the production process, like fuel to run the
tractor, or feed that the animals eat. Fresh supplies need to be procured each season.
One of the reasons we consider the “value chain” rather than the “supply chain” of agriculture, is because
some inputs—both capital and variable—are not physical. We can also consider financial capital as an input,
such as risk management financial mechanisms like crop insurance. Among variable inputs we can consider
contracted services, such as business accounting, custom work, or transportation.
In this section we consider the source and value of each of these different types of inputs as utilized in production agriculture in Colorado.
3.1

CAPITAL INPUTS AND THE NATURAL RESOURCES WE DEPEND UPON

Figure 3.1 Payments by Colorado farms and ranches
for use of additional capital, including wages for labor,
interest payments on financing, and rents on land and
water, 2000-2016

to

T

he fundamental ability of Colorado’s farm and
ranch enterprises to create value derives from
the capital that they employ. Capital consists of
durable inputs, those things that are used, but not
used up, in the process of creating value. Land,
machinery, and workers are all examples. They
may get tied up in producing a crop or collecting a
harvest, but they are not used up. Agriculture is a
very capital-intensive industry, and aspects of
its capital base are quite unique relative to other industries. The human capital of agriculture
has a high degree of specialization. Significant
amounts of natural capital, including land and water, are required for agricultural production. In fact,
the agriculture value chain can be defined as the
flow of inputs and outputs that enable enterprises
realize the value of this unique portfolio of capital.
Some of these capital inputs employed in agriculture—the human resources, the land, the water,
and the equipment--are owned by the farm and
ranch operations themselves. However, there is
significant capital that is not owned by the farms
and ranches that they employ in agricultural production.
9

Factor payments are expenditures made in order to use capital that one does not own. In this part, we considered capital owned by farms and ranches that they use in agricultural production, as well as expenditures
made to access and utilize capital that they do not own. For example, if a farm operation does not own land,
it can rent land to work. If an operation wants to employ someone to work, they pay a wage. If the operation
needs more financial capital, they make interest payments. These are all considered factor payments.
For each of the capital inputs below, we will consider both that which is owned by Colorado farm and ranch
operations, and that which is owned by others and utilized by Colorado farm and ranch operations in in exchange for factor payments. We will then consider the
3.1.1

HUMAN CAPITAL

3.1.1.1 FARM AND RANCH OPERATORS

T

he knowledge, skill, and expertise of Colorado farmers and ranchers are perhaps the industry’s single
most valuable set of assets. The latest Census of Agriculture in 2012 counted 58,189 operators, including
36,180 primary operators supported by 19,104 secondary and 2,905 tertiary operators on Colorado’s 36,180
farms and ranches. Of the primary operators, 17,962—or about 50 percent of the total—describe farming as
their primary occupation. And, of the total 58,189 operators, 45,212 have been working their farm or ranch for
at least 10 years (USDA-NASS, Census of Agriculture, 2013). These individuals thus have very deep knowledge of the land, the rhythm of the seasons, and all of the other factors that go into running a productive operation. They are the seasoned CEOs, the natural resource managers, and the master craftsmen of production
agriculture. They make crucial investment, production, and marketing decisions, managing complex portfolios
and operations in the face of considerable uncertainty. The experience and expertise of these individuals is
what assures, more than anything else, the ongoing economic productivity and competitiveness of Colorado
agriculture. Putting any sort of a dollar value on the human capital of Colorado agriculture is difficult, if not impossible. From a production point of view, the question might be framed in terms of how much it would cost to
train and season another group of 58 thousand primary operators, or at least the 36 thousand full-time operators, to achieve a similar level of productivity from Colorado agriculture.
There are, however, additional potential returns that could be realized from investments in improving the human capital represented by Colorado farmers and ranchers. Much of the return on investment in human capital—whether it is public or private investment in the form of vocational training, higher education, extension
services, or other forms of professional development—is typically captured by the individual. Yet, in farming or
ranching the lion’s share of training and professional development occurs on the job.

A LINK IN THE VALUE CHAIN
In 2016, Colorado farms and
ranches paid $542 million in
salaries, wages, and benefits
to roughly 38,000 full time and
part time on-farm employees.
10

3.1.1.2 EMPLOYEES

I

n addition to the primary operator(s) who own farms and ranches, a significant amount of additional management and labor is needed in agricultural production. Farms and ranches tap additional human capital,
creating jobs in a number of ways. The most direct way is when farms and ranches hire professional operators
or workers directly and pay wages and benefits to these employees. Benefits under employee compensation
can include retirement savings, disability insurance, and health insurance. Thus, costs of providing these benefits can contribute to overall employee compensation.
Of the 36,180 farms and ranches in Colorado,
9,059 reported that they hire at least one
employee. In fact, on 1,613 Colorado farms
and ranches the primary operator is a hired
manager. In the 2012 USDA Census of Agriculture, Colorado farms and ranches reported hiring 15,993 full time employees (greater
than 150 days annually) and 22,026 part-time
employees (less than 150 days annually).

Figure 3.2 Distribution of numbers Colorado farms and
ranches by asset value of real estate owned

Labor expenses make up the largest of socalled “factor payments” for use of capital
owned by others (in this case human capital).
The amount has increased steadily over the
last decade, averaging about $500 million
(Figure 3.1).
Farms and ranches also hire contract labor
via contracting services and hire specific professional services; however, since these are
not considered employment relationships,
they will be considered in more detail later as
a category of expenditure on services.
3.1.2 NATURAL CAPITAL: LAND

L

and is, by definition, at the very heart of agriculture. In 2012, a total of 31,886,676 acres of cropland and
pasture was being used for agricultural production in Colorado. A total of 22 million acres, or 69 percent
of the land in production, was owned by the farms or ranches that worked the land. An additional 9.7 million
acres, or 31 percent of the land in production, was rented, and thus the asset was held by a non-operator
landowner.

A LINK IN THE VALUE CHAIN: In 2016, net rent expenditures
for use of agricultural land paid by Colorado farms and ranches
to non-operator landlords was $96 million.
11

3.1.2.1 LAND OWNED BY COLORADO FARM AND RANCH OPERATIONS

I

n 2012, the average value of agricultural land in Colorado was
$1,037 per acre, down slightly from $1,046 per acre estimated
in the 2007 Census of Agriculture. On a statewide basis, the
average farm or ranch operation’s value of land and building
owned was $1,128,277; however, the distribution of value by
category reveals that the median value of land and buildings
owned was less than half that, suggesting some very large
operations skew the average number.
Total values of agricultural lands and buildings by county reveals that while farmland value is widespread, there is still an
uneven distribution across regions because of the geographic
size and different suitability for agricultural production. The
highest value concentration of agricultural lands in the state
by value are in Weld County, worth twice the land values in
even the second runner up. At the other end of the spectrum,
several counties have a very low value of land for agriculture.
These include both highly urban counties (such as Denver and
Broomfield) or highly mountainous wilderness regions (Mineral,
Clear Creek, Hinsdale in the San Juan range in southwestern
Colorado). The statewide total value of agricultural land and
buildings owned by Colorado farms and ranches is estimated
at $40.8 billion (USDA-NASS, 2013).
3.1.2.2 RENTING LAND

O

f the 31.7 million acres of crop land and pasture land used
for agricultural production in Colorado in 2016, 9.7 million
acres, or 31 percent, was rented from a non-operator by the
farm or ranch enterprise that actually worked the land. These
arrangements were made under seasonal or long-term contracts. As such, rent payments to non-operators are typically
accounted for outside of net value-added by the agricultural
sector. Net rent equals the gross rent paid to the landlord minus expenses paid by the landlord, and thus most accurately
reflects the production value of the land.
Net land rental payments made by Colorado farms and ranches
have averaged $80 million over the last decade, but they have
varied significantly, year on year (Figure 3.1). In 2015, net rent
paid to non-operator landlords was $106 million. This comes
out to roughly $9.60/acre, while average cash rent rates for
all cropland in Colorado in 2015 were reported to be $74.50/
acre. These cash rent averages vary significantly however, from
$5.00/acre for pasture, to $28.00/acre for non-irrigated cropland, to $140/acre for irrigated cropland (USDA-NASS, Colorado Agricultural Statistics, 2017). This indicates that most land
being rented from non-operator landlords was likely pasture.
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Figure 3.3 Total value of agricultural land
in Colorado counties, in rank order

3.1.2.3 GRAZING ON PUBLIC LANDS

F

ederal agencies administer 24.1 million acres of federally owned land in Colorado, comprising 36 percent
of the state’s total land area. The two agencies responsible for the largest areas of land are the Bureau
of Land Management (BLM), which administers 8.3 million acres, and the USDA Forest Service (USDA-FS),
which administers 14.5 million acres in Colorado.
The primary commercial agricultural use of federal public lands is livestock grazing. Both of these agencies
make land available for commercial grazing under permit. Grazing fees are set at a uniform rate nationwide
by legislation and are based upon a measure called the “animal unit month” (AUM) which is the placement of
one animal on the land for one month of grazing. Grazing fees have been set at $1.35 per AUM since 2007
(Vincent, 2012).
Annual grazing fees from AUMs in Colorado, based on the most recent years that statistics are available
from the respective federal agencies, are calculated to be about $1.6 million (Table 3.1), for just over 1.1 million
AUMs for cattle, sheep, and horses in Colorado. However, according to a recent analysis by the Congressional Research Service, total grazing fees collected are typically not sufficient to cover the agencies’ administrative costs of the grazing program (Vincent, 2012).

Table 3.1 Grazing authorizations and animal unit months (AUMs) issued in Colorado by
the U.S. Bureau of Land Management (BLM) and the USDA Forest Service, by livestock
species, with calculated total grazing fees, for most recent years available

A LINK IN THE VALUE CHAIN: In recent years, annual
fees paid by Colorado ranches to graze livestock on
federal public lands is estimated to be $1.6 million.
The grazing on federal lands in Colorado was conducted under 1,900 separate authorizations. It is common
for one individual or one ranching operation to receive more than one authorization, thus somewhat less
than 1,900 operations are utilizing public lands for grazing in Colorado.
Payments of grazing fees by farm and ranch operations are entered in the USDA-ERS agricultural accounts
under “miscellaneous purchased inputs.” However, these payments are similar, in economic terms, to rent
paid to utilize land owned by others. For this reason, we mention them here.
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3.1.3

NATURAL CAPITAL: WATER

W

ater represents the other major type of natural-resource capital employed by Colorado’s farm and ranch
enterprises. In Colorado’s semi-arid climate, agricultural land with only natural rainfall is not nearly as
productive as irrigated land. Colorado farms and ranches have, for more than a century, invested in and benefited from diverting natural water flows to irrigate their lands, as well as from water made available because of
public investment in development of water collection, storage, distribution, and irrigation infrastructure. Geographically Colorado does not receive any water flows from outside the state but, conversely, supplies water
to a number of downstream states and even Mexico (Figure 3.4). Colorado is under legal obligation to allow a
certain percentage of the water that originates in Colorado to leave the state for use by these others.
Of the share of annual stream flows that Colorado is allowed to use, access to water is managed within the
state under a “first in time, first in right” prior appropriations system. This means that earlier claims on the
water, based on the year those claims were made and/or registered with the state, have priority over claims
made in later years, regardless of where along the watershed or in which watershed the claim is made. Under this system, water is held by individuals or enterprises as a usufruct right, something like a contract or an
allowance to receive a specified amount of water subject to priority position, per year, in perpetuity. Given the
variability of natural flows, in any year the actual fulfillment of water allocation is done in the order of historical
priority of the rights. An important condition placed on a water right is that the water be put toward a designated beneficial use, and agricultural production is indeed deemed beneficial under state law. Importantly, under
this system, water rights are separate from land title, and thus water rights can be sold to other users. Thus,
Figure 3.4 Map of Colorado’s major river basins with historical average annual stream flows:
1. South Platte River, 2. Arkansas River, 3. Rio Grande River, 4. Gunnison River,
5. Colorado River, 6. Yampa and White Rivers, 7. Animas and Dolores Rivers
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while deeded quite differently from land, water rights nonetheless represent an important related class of
assets held and used by farms and ranches, albeit one over which property rights are not as strong or clearly
defined as property rights over land.
3.1.3.1 WATER OWNED BY COLORADO FARM AND RANCH OPERATIONS

F

or many agricultural users in Colorado, water rights come in the form of shares in private water companies
or ditch companies. The water company holds a set of prior appropriation water rights and thereby receives the amount of seasonal runoff those rights allow. Each of the shareholders in that water company then
receives a proportion of the company’s water allotment, according to the proportion of shares they hold in
the company. For other agricultural users, water rights come in the form of well permits to pump ground water
from beneath their land, under various conditions, including augmentation plans if withdrawals via those wells
are deemed to affect downstream flows, and thus the water delivery to more senior downstream water rights.
Given that water rights, as a legal instrument, are in many ways different than land tenure property rights,
and given that, fundamentally, water flows are transient and uncertain, water markets are more complex, less
well-developed, and less transparent than markets for farm land. Also, since county property taxes are based
on land values, but not on water value, data on the values of water transactions and water rights are not systematically collected in the same way as data on land sales and land values.
However, given that water is such an important contributor to agricultural productivity in Colorado, we explore
three indirect ways that the value of water as an asset could be imputed, to provide some sense of the value
of water as a form of natural-resource capital for Colorado agriculture.
For this study, three approaches are utilized to impute the value of water rights held by Colorado’s irrigated
producers. There are two sources of value for the water that irrigators own. The first is the value they could
get from using water on the farm, referred to as the “use value.” The second is the value they could receive
by selling their water to cities, referred to as the “asset value.” The first two approaches attempt to estimate
the value of water rights when used in agriculture. They compare the value of the land when used for dryland
farming versus irrigated farming. The third approach examines the value of water rights if producers were to
sell their water to cities. The first two approaches impute the value of water rights from the effect they have
on agricultural land values while the third accounts for the value of water on the water market resulting from
municipal demand in addition to the effect it has on land values.
Approach 1. Land value comparison using land market sales: The first approach uses the value of irrigated
and non-irrigated land as reported by USDA’s National Agricultural Statistical Service (NASS), based on recent
land market transactions. In this approach, the use value of water rights is identified by comparing the sales
value of irrigated land to the sales value of dry land. This approach relies on the assumption that, on average,
the difference between the value of irrigated and non-irrigated land is largely due to the value of water rights
held by agricultural producers. In reality, reported land values likely reflect a variety of factors beyond the value of water used in agriculture, including differences in expectations associated with the development potential of the average irrigated acre compared to the average non-irrigated acre.
In 2015, the value of irrigated land in Colorado was $4,650 per acre and the value of non-irrigated land was
$1,230 (USDA-NASS, Colorado Agricultural Statistics, 2016). To calculate the value of water rights in irrigation
in perpetuity, we take the value per acre of irrigated land minus non-irrigated land for a value of $3,420 per
acre, resulting in a per acre-foot value of $1,738 in perpetuity. Annualized values of water rights equal $116
and $59 per acre and acre-foot, respectively. Given a reported 2.5 million irrigated acres in Colorado, the use
value of water rights in agriculture is $8.6 billion.
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Approach 2. Land value comparison using net landlord income: The second approach is based on a comparison of the difference between the estimated net landlord income of irrigated versus non-irrigated land.
The estimates derived using this approach utilize commodity prices, 10-year average yields, soil type, land
productivity, crop rotation, and carrying capacity to calculate the net landlord income earned by agricultural
producers (Colorado Department of Local Affairs, Division of Property Taxation, Annual Report, 2015). This
approach is intended to reflect differences in the potential productive value of the land due to irrigation and
does not include any speculative value of the land, as might be included if one were to assess the value of
land based on its potential price if it were to be sold for development. While this approach does not include
those factors beyond the value of water rights used in agriculture, as were included in Approach 1, these values are based on estimates of productivity, as opposed to actual market transactions.
The average net landlord income of land per sprinkler irrigated acre is $455, per flood irrigated acre is $673,
per orchard irrigated acre is $1,010, and per dryland acre is $103 (State of Colorado, Department of Local
Affairs, Division of Property Taxation, 2015b). Estimates reflects a statewide average; in theory, if time/money
was available one would calculate these estimates at the county level given the variation in values and acreage across Colorado. Similar to Approach 1, above, we take the net landlord income of irrigated land minus
non-irrigated land to calculate the value of water rights used in irrigation. Resulting in a per acre value in
perpetuity of $352 for sprinkler, $534 for flood, and $907 for orchard, and per-acre foot values of $179, $271,
and $461, respectively. Annualized per acre value (and per-acre foot values) are $12 ($6) for sprinkler, $18 ($9)
for flood, and $31 ($16) for
orchard. Given a reported
Figure 3.5 Comparison of irrigated acres in 2010 and estimated in 2050,
2.5 million acres of sprinkler,
by river basin in Colorado, with percent of estimated reduction
flood, and orchard cropland
(See Figure 3.4 for map of river basins in Colorado.)
in Colorado, the total use
value of Colorado water
rights held by agricultural
producers is calculated to
be $1.1 billion.
Compared to Approach 1,
the use value of water rights
in agriculture is significantly
lower, $1.1 billion compared
to $8.6 billion. The smaller
valuation resulting from this
method, which is based on
estimates of net landlord
income across the two land
categories, focus solely on
the productive capacity of
Colorado’s irrigated agricultural lands compared to
the productive capacity of
non-irrigated lands.
Approach 3. Value of water
rights on the market: Due to increases in population, a gap is forecasted between water demand for municipal and industrial use and available water supplies. In Colorado, population is projected to nearly double by
2050, requiring an additional one million acre-feet of water per year. Current forecasts of the Statewide Water
Supply Initiative (SWSI) suggest that as much as 70 percent of the 2050 municipal and industrial water demand will be met by voluntary transfers from agriculture on the water market (SWSI, 2011).
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In Approach 3, we first estimate the asset value of water rights currently in agriculture that municipalities are
projected to purchase by 2050, and we then estimate the use value of the remaining water rights in agriculture based on their productive value in agriculture. The asset value of water rights held by agricultural producers today, but projected to be transferred, is based on what cities and developers are currently paying for
water rights, capturing the market value of water rights including expectations of water use in urban uses. The
use value of all remaining water in agriculture is based on its impact on land values following methods outlined in Approach 2 above.
Colorado’s Statewide Water Supply Initiative (SWSI) estimates there are currently 3.5 million irrigated acres in
Colorado. By 2050, water rights transfers, due to growth in municipal and industrial demand for water, irrigated acres in Colorado are projected to decrease by 17 percent to 2.9 million (Figure 3.4). With this, an estimated 270,000 acre-feet of water is projected to be permanently transferred out of agriculture, by 2050, to meet
municipal and industrial demand (SWSI, 2011).
The current average price on the market for
water rights was estimated in Colorado’s
Statewide Water Supply Initiative (SWSI, 2011)
to be $40,000 per acre-foot or $78,696 per
average irrigated acre, which converts to annualized values of $1,353 and $2,661, respectively. These values significantly exceed the
productive value of water rights in agriculture
found in Approach 2, above, because these
market values largely represent municipal
water users’ current willingness to pay for water rights, reflecting their expectations about future prices of water rights in the state of Colorado, especially
along the urban corridor of the Front Range. Using this estimated market price, the total estimated asset value
of the agricultural water rights projected to be sold on the market from agricultural to municipal and industrial
uses by 2050 is $10.8 billion. It should be noted that the actual prices of individual water rights vary greatly
across the state, based on numerous factors including the relative flows of water in various basins (again see
Figure 3.3), the relative locations of buyers and sellers, existing infrastructure, and the seniority of the water
rights being bought and sold. Due to a lack of data on the actual variation in prices, we instead use the price
per acre-foot estimated in Colorado’s Statewide Water Supply Initiative as our best guess of an average price
of water across the state.

TAKING STOCK: Our upper
bound estimates place the total
portfolio value of agricultural water assets at over $11 billion.

The rest of the water projected to remain in agriculture by 2050 is assigned an asset value based on the use
value of water rights as reflected in the prices of irrigated vs non-irrigated land, as in Approach 2 above. We
assume the same proportion of water will come out of sprinkler and flood irrigated acres as are currently in
production. Due to its much higher marginal value, we assume no water will come out of irrigated orchard
acres. Per acre and per acre-foot values are defined the same as in Approach 2, with total asset value of
water rights remaining in irrigated acres valued at $270 million, for a total value of water rights in Colorado of
$11.2 billion.
Comparison and summary of the three approaches: A summary of results from all three approaches is presented in Table 3.1. The estimates derived from the three valuation techniques should be considered together—and compared—as there are clearly pros and cons associated with each approach. For each of the three
approaches we present an estimate of the value of water on a weighted average basis, both per acre and per
acre-foot. We also break out the annualized value and the total asset value in-perpetuity. Finally, we aggregate total asset value of water rights in Colorado agriculture associated with these three approaches.
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The value of water based only on its estimated economic contribution to agricultural production (Approach
2) is just over $1 billion. This provides a lower bound of the asset value of water rights currently in Colorado
agriculture. In other words, this is what the value of those usufruct rights to future flows of water would be if
the only opportunity were to keep all of the water allocated to agricultural uses. This might be a reasonable
scenario if Colorado looked like other mountain west states, such as Wyoming or Montana, with small urban
centers experiencing only modest growth. However, the Front Range is one of the fastest growing large metro
areas in the U.S.; thus, it is not realistic to assume that water allocations will remain unchanged. This upper
bound seeks to reflect a more probable pathway forward, with rights to about 17 percent of water currently in
agriculture being sold by 2050 at market prices, and the remaining 83 percent valued based on its estimated
economic contribution to agricultural production (Approach 3). With this transfer value, the total portfolio value
Table 3.2 Asset value of water in Colorado agriculture, estimated using three approaches

of water assets is estimated at over $11 billion. Our mid-level estimate, based on comparing sale prices of
irrigated versus non-irrigated farmland (Approach 1), at almost $9 billion, is closer to the upper bound. Markets valuing the water currently in agricultural production across the state of Colorado at about $10 billion, or
equivalent to about 25 percent of the value of agricultural land in agricultural production across Colorado.
3.1.3.2 RENTING WATER

B

ased on recent estimates of water withdrawals in Colorado, agriculture accounts for an estimated 91 percent of total surface and groundwater withdraws (Ivahnenko and Flynn, 2010) or 89 percent of consumed
water in the state of Colorado. That, together with estimates that agricultural users own about 80 percent of
the outstanding water rights in the state (Goemans and Howe, 2005), it follows that about 10 percent of the
state’s water withdrawals may be used in agriculture under some sort of rental agreement with a non-agricultural holder of water rights.

A LINK IN THE VALUE CHAIN: In 2016, annual payments
by farms and ranches for irrigation, including rent to non-agricultural water rights holders, was as much as $53 million.
Payments of “irrigation water fees” enter the USDA’s national agricultural accounts as one of the “miscellaneous purchased inputs.” However, the largest portion of this cost likely consists of payments to use water
owned by others which is similar, in economic terms, to rent paid to utilize land owned by others. Thus, we
mention them here. To verify, we estimate, that the amount that Colorado farms and ranches may be paying to
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rent water ranges from $39 million a year to as high as $114 million a year under varying realistic assumptions,
with the true amount likely in the lower range, something on the order of one-third to one-half the amount
paid to rent land.
3.1.4 PHYSICAL CAPITAL: EQUIPMENT AND INVENTORIES

A

nother major form of capital owned and utilized by Colorado farms and ranches in the course of production is physical capital, including agricultural equipment, livestock inventories, and crop inventories.
Investment in physical capital can be thought of both in terms of adding or replacing units of capital (e.g.
buildings, machines, head of cattle, etc.) and in terms of increasing the quality or productivity of capital. Important opportunities exist for improving the quality of the physical capital of Colorado agriculture in terms of
ongoing technological upgrading of the machinery and equipment stock as well as the genetics of crop and
livestock inventories. Such improvements are essential for keeping Colorado agriculture competitive in the
global economy.
3.1.4.1 EQUIPMENT AND MACHINERY

E

quipment and machinery asset values
reported by Colorado farmers in 2012 were
nearly $3.95 billion, meaning that the average
farm or ranch in the state of Colorado had
about $110,000 dollars’ worth of machinery
(USDA, 2012 Census of Agriculture, 2013). By
2016 the value was estimated as increasing to
$4.1 billion.

TAKING STOCK: Recent estimates
place the value of equipment and
machinery assets owned by
Colorado farms and ranches at about
$4.1 billion.

3.1.4.2 EQUIPMENT AND MACHINERY MANUFACTURING, DISTRIBUTION AND SALES

I

nvestment in agricultural equipment involves purchases, initially from dealers, of a manufactured good. This
drives an entire branch of the value chain that includes equipment manufacturing, wholesaling, and dealers.
According to industry sector estimates, irrigation system vendors, agricultural equipment manufacturers, and
farm equipment wholesalers had an estimated $697 million in sales in Colorado in 2016. They accounted for
over 5,200 jobs and $225 million in earnings in 2016. Not all of these sales necessarily went toward renewing the physical capital stock of Colorado’s farm and ranches. A significant share of these equipment sales
may have been made to a variety of other sectors including home gardeners, landscaping services, as well as
commercial or public park landscaping.
3.1.4.3 CROP INVENTORIES

C

rop inventories include crops currently in the field, thus representing forthcoming harvests, harvests held
in storage for sales or delivery at a future date, harvests held in storage for use on farm as livestock feed,
and seed stocks held in storage for replanting. Following Davies et al (2011) to estimate Colorado’s share of
national accounting of the total value of crop inventories held by farms and ranches in 2016 at $1.1 billion.
Purchases of seed and nursery stock—and the branches of the value chain providing these inputs to on-farm
crop and livestock capital inventories—will be considered in greater detail later in this report.

TAKING STOCK: Recent estimates place the value of crop
inventories owned by Colorado farms at about $1.1 billion.
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Table 3.3 Farm equipment manufacturing and sales: number of establishments, estimated sales, growth, location quotient, jobs, and total earnings
in Colorado in 2016

/1 Location Quotient quantifies how concentrated the industry is in Colorado compared to the U.S.
average. A value of 1 indicated that the sector’s share of employment in Colorado is the same as the
sector’s share of employment nationally. A value of 1.10 indicates that the sector’s share of employment
in Colorado is 10% higher than the sector’s share of employment nationally.
/2 Total earnings includes wages and salaries as well as supplements, such as employer contributions to
pensions, insurance, and workers’ compensation.

Figure 3.6 Farm equipment manufacturers and distributors: (a) jobs and (b) earnings
in Colorado, 2005-2016
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3.1.4.4 LIVESTOCK INVENTORIES

L

ivestock inventories can also be considered a form of physical capital. Animals are, of course, able to reproduce, thus replenishing the productive stock. Inventory values as reported in or estimated from average
prices in Colorado Agricultural Statistics (NASS, 2017) are as follows:
• Cattle: With 2.7 million cattle and calves (of which 5 percent are active milk cows and 33 percent are 		
cattle on feed), at $1,490 per head, total value of inventory is estimated at $4.0 billion.
• Hogs and pigs: With 670,000 hogs in 2016, a total value of inventory is estimated at $40 million.
• Sheep and lambs: With 435,000 sheep and lambs, at $206 per head, total value of inventory in 2016 		
is estimated at $90 million.
• Chickens: With 6.2 million birds of which 76 percent were layers, at $2.50 per chicken, total value of 		
inventory in 2016 is estimated at $15.4 million.
Purchased animals, in-shipments from out of state, and the dynamics of herd populations will be considered in
more detail in later sections of this report.

TAKING STOCK: Recent estimates place the value of livestock
inventories owned by Colorado farms and ranches at about
$4.1 billion.
3.1.5 FINANCIAL CAPITAL

F

inancial assets and debt make up the final major class of capital held and utilized by farms and ranches.
Financial investments and debt are not only a means for acquiring land or physical capital to be utilized in
agricultural production, but they are, perhaps even more importantly, key components of an integrated strategy—alongside government programs, crop and business insurance, and careful utilization of purchasing and
marketing contracts—for managing the financial risks of operating a business that is highly exposed to the
vagaries of agricultural markets and natural conditions.
The financial assets of farms and ranches include accounts receivable, certificates of deposit, checking and
savings balances, and other financial assets of the farm or ranch business. According to estimates Colorado farm and ranches held $434 million in financial assets in 2017. Financial liabilities include real estate and
non-real estate loans. According to estimates, Colorado farm and ranches held $4.5 billion in debt in 2017,
with a slightly greater share in real estate compared to non-real estate loans.
3.1.5.1 INTEREST PAYMENTS FOR ACCESS TO FINANCIAL CAPITAL: THE FARM CREDIT SYSTEM AND
COMMERCIAL LENDERS

A

s in any line of business, farm and ranch operations may find it economically necessary and advantageous
to borrow money to start a new business, to expand, or to make major capital investments to increase
profitability. The United States has a well-developed system for providing credit to agricultural producers that
recognizes the unique economic risk profile of farming or ranching as a business. The agricultural finance system consists of a blend of federal, state, cooperative, and private financial institutions.

TAKING STOCK: Recent estimates place the value of livestock
inventories owned by Colorado farms and ranches at about
$434 million.
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The Farm Credit System (FCS) in the United States consists of cooperatives that are owned by member farmers and operate under federal regulatory oversight and financial backing. In Colorado, lenders that are part of
the Farm Credit System include American AgCredit (based in Santa Rosa, California, and serving farmers in six
western states, including Colorado), Farm Credit of Southern Colorado (based in Colorado Springs, Colorado),
and Premier Farm Credit (based in Sterling, Colorado). CoBank, based in Denver is one of the leading wholesale providers of financing to the Farm Credit cooperatives throughout the country. The Farm Credit System
has a long history of lending to farms and ranches, but its share has grown since the farm debt crisis of the
1980s, and now holds about 40 percent of the farm sector’s debt (Patrick and Kuhns, 2016).
Many commercial banks have agricultural lending divisions. Table 3.4 lists the largest nationally. These consist
of three different types. First are very large national banks, including household names such as Wells Fargo,
Bank of America, U.S. Bank, or Citibank. Their lending operations are very large, and therefore farm loans
make up less than one percent of their loan portfolios. The second are specialized national agricultural lending institutions, including Rabobank and John Deere Financial. Given their specialization, farm loans make
up 50 percent or more of their portfolios. The third are regional banks with substantial farm lending, such as
Bank of the West, Bank of Colorado, and First National Bank of Omaha. Their farm loan concentration ranges
between 5 and 25 percent, but some may go much higher. We do not have a breakout of lending activities
within just the state of Colorado, these figures on the top private farm lenders for the nation should be representative of the top commercial agricultural lenders in Colorado. Nationally, commercial bank lending has held
fairly steady, accounting for between 40 and 45 percent of the farm sector’s debt over the last two decades.
Other sources of lending to farms and ranches include the Farm Service Agency (FSA) of the U.S. Department
of Agriculture, which makes loans under a variety of programs, including ownership loans, operating loans,
emergency loans, guaranteed loans, and targeted loans for beginning farmers, minorities, women, and youth.
Table 3.4 Top 20 private farm lenders in the United States by dollar volume, 2017
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The Colorado Agriculture Development Authority also has a beginning farmer loan program, run in conjunction with private lenders. These and other smaller lenders make up the remaining approximately 20 percent
of farm sector debt.
Nominally, the amount of debt held by farm and ranch operations has been increasing; however, according to
analysis by the USDA Economic Research Service, nationally, farms and ranches are not overly indebted. In
fact, under recent economic conditions the sector has had some of the lowest debt-to-asset and debt-to-equity ratios reported over the last half century (Figure 3.7). The distribution of farm debt is not uniform across
sales classes of farm operations. Only 22 percent of farm and ranch operations with sales less than $100,000
have debt, while 71 percent of operations with sales over $500,000 have debt (Figure 3.8).
Figure 3.7 National farm sector financial ratios for the United States, 1970-2015

Figure 3.8 Proportions of farm and ranch enterprises with debt, by income
class, 2015

Larger operations with a
greater asset base and
higher revenues have a
larger debt repayment
capacity and thus tend to
acquire more debt. Operations that are more capital
intensive, like dairy, poultry,
and hog, also use a significantly higher amount of
their debt capacity. The age
of the operator and years
on an operation are also
key factors, being inversely
related to the amount of
debt taken on: The older
the operator or the more
years he or she has been
with an operation, the less
debt they tend to hold.
Colorado farms and ranches make roughly equal
interest payments on debt
secured by real estate and
on debt not secured by real
estate. While total amounts
have fluctuated over the
last decade, this 50-50 proportion has remained fairly
stable. In 2016, total interest payments by Colorado
farms and ranches were
$307 million.

A LINK IN THE VALUE CHAIN: In 2016, Colorado farms and
ranches made interest payments of $307 million (on debt liabilities of approximately $4.5 billion) to private and public lenders.
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3.1.6 THE BALANCE SHEET OF COLORADO AGRICULTURE

T

o summarize these asset and debt estimates from various sources, estimated for 2017 based on national
level farm sector accounts from the USDA, we can piece together a balance sheet that gives a general
snapshot of the financial health of Colorado’s farm and ranch sector (Table 3.5).
Table 3.5 The balance sheet of Colorado farms and
ranches

Figure 3.9 Net returns to Colorado farm and ranch
operators, 2005-2016, with fitted trend line

1/ Commodity Credit Corporation crop loans were excluded from
both assets and liabilities.
2/ The value of operators dwelling and any associated liabilities
were included if the dwelling was located on the farm.
3/ The value of water rights are assumed to be fully capitalized into
land prices. To the extent they are not, this is an underestimate of
asset values.
4/ Values are inflation adjusted using prices received by farmers
for livestock and for crop inventories.
5/ Includes accounts receivable, certificates of deposit, checking
and savings balances, and any other financial assets of the farm
business.
6/ Non-real estate debt is all debt not secured by farm real estate,
including loans for the purchase of machinery and livestock, and
seasonal production loans.
Data source: USDA-ERS, U.S. farm sector financial indicators, 20112017F; State specific shares adapted from Davies et al (2011).

Data source: USDA-ERS, Farm income and wealth statistics,
Returns to operators

TAKING STOCK: In 2017, farm equity for Colorado operations (assets net of liabilities) was estimated at $50.3 billion.
Annual net returns for the sector over the decade averaged
just over $1 billion.
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3.2

VARIABLE INPUTS TO PRODUCTION AGRICULTURE

C

olorado farms and ranches had almost $6 billion in production expenses in 2016. These expenses vary
significantly, but each area of expenses made by farms and ranches represents a branch of the value
chain, into an area of economic activity that generates value for Colorado agriculture. While there is no reason to think that all of the expenses paid by Colorado farms and ranches stay in-state, given the geographical
nature of agricultural production, there is high likelihood that many of the expenditures made by Colorado
farms and ranches go for goods and services provided by businesses and individuals that are also located in
Colorado.
The values reported in this section draw primarily from annual USDA estimates of farm cash receipts and
production expenditures developed by the USDA Economic Research Service (ERS) based on data from the
USDA National Agricultural Statistical Service (NASS). Various versions of the data series are available online,
including the USDA-ERS Farm Income and Wealth Statistics data series and in the annual publication of Colorado Agricultural Statistics by the NASS Colorado Field Office in collaboration with the Colorado Department
of Agriculture (USDA NASS, Colorado Agricultural Statistics, 2016).
3.2.1 AGRICULTURAL INPUTS PRODUCED IN THE FARM SECTOR

S

ome of the inputs used in agricultural production, such as seed, feed, or young livestock, by their very
nature are produced on a farm or ranch. Likewise, some services, such as machine hire and custom work,
are provided for hire by nearby farm operators. In such cases, the value of expenditures by the farm or ranch
enterprise, making the purchase counts as the value of revenue to the farm or ranch selling the product or
service. We will go ahead and account for such expenditures, but also, the corresponding revenues will be
counted separately later on in order to trace when and where such value flows internally within the production agriculture segment of the value chain.
3.2.1.1 PURCHASED SEED

D

epending upon the crop, seed may be saved from year to year, may be purchased new, or may be obtained through a combination of seed saving and purchases.

The state’s seed certification program is intended to regulate the quality and genetic purity, and thus ultimately the productivity and value, of the state’s seed stocks. Seed that is saved and used on-farm is typically
considered to be of the lowest quality, and is thus considered uncertified seed. At a typically somewhat higher
cost, farmers can purchase certified seed, which is produced under inspected conditions on a seed farm from
more carefully controlled stocks of registered seed. Registered seed is produced and disseminated by seed
companies or under contract by specialized seed farms from foundation seed, the genetic stock that constitutes and defines a given variety. (Erker and Brick, 2014.)
Whether a farmer saves some of the harvest from a previous year to replant depends upon the biology of the
crop and other factors. According to Scott Haley, wheat breeder at Colorado State University, as much as two
thirds of the annual Colorado wheat crop is planted with saved seed. When a farmer does decide to purchase new seed, it may be in order to achieve a variety of goals including: to adopt new genetic varieties, to
improve the genetics in their inventory, or simply to save costs by purchasing fully conditioned and prepared
seed rather than storing and preparing his or her own seed.
In some cases, seed companies have begun using sales contracts that bind farmers legally against replanting proprietary seeds. This is particularly true for biotech varieties like Roundup Ready soybeans or Bt corn.
In some crops, biology simply dictates the purchase of new seed each year. If the crop is a hybrid variety (as
is most corn) or does not produce viable seeds (as with some fruits and vegetables) farmers need to acquire
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new seed each year. Virtually the entire Colorado corn crop is planted to hybrid seeds purchased each year.
In most crops, the breeding and development of new varieties is done by specialized breeding programs.
These may be in either the public sector or the private sector. For those markets in which farmers are more
likely to save and replant seed, and therefore annual sales are smaller, breeding tends to be a public sector
activity. For example, Colorado State University manages breeding programs to support both the wheat and
potato sectors. For those markets in which farmers need to buy seed each year, and thus annual sales are
larger, crop breeding and seed development tends to be done by private seed companies. For example, hybrid corn is almost entirely developed by private companies.
Seed for some crops are serviced by both public and private breeding programs. Regardless, today, the
varieties resulting from both public and private breeding programs tend to be proprietary, in the sense that
they are registered with the USDA’s Plant Variety Protection office or they are patented. Only older varieties
and some releases of foundation seed from public breeding programs in minor crops are truly “public” (i.e.
non-proprietary) such that farmers may simply use and propagate them without any sort of royalty payments.
Seed farms specialize in growing and harvesting seed for sale to farmers. When farmers make payment for
seed, some of the value goes to the seed farm that undertook production. If seed brokers or retailers are
involved, they will take a share of the value
as commission or fees. When seed farms
grow and sell non-proprietary varieties,
there are no additional royalty costs above
and beyond their costs of production. However, when producing and selling proprietary seed varieties (i.e. those under Plant
Variety Protections or patent), it is typically
done under contract with varying degrees
of control by the seed company or breeding program that developed and owns that variety. A portion of the
value of the seed sale is paid back to the seed company that developed and registered the variety as royalties on their proprietary genetics.

A LINK IN THE VALUE CHAIN:
In 2016, Colorado farms paid seed
farms and seed companies $195
million for seed.

For over 50 years wheat varieties have been developed for Colorado wheat farmers by the Colorado State
University Wheat Breeding and Genetics Program. Over 30 new varieties have been developed and released
under this program. Today over 60 percent of Colorado’s 2.6 million acres of wheat are planted to CSU varieties. Wheat varieties released by CSU are made available to farmers under a royalty collection partnership
with the Colorado Wheat Research Foundation and the Colorado Wheat Board. The royalties collected help
to underwrite to cost of the program at CSU. A recent analysis found that, overall, CSU wheat varieties have
increased wheat yields by 7.33 bushels per acre and thereby contribute nearly $15 million a year. Yet, the
program only costs about $3 million a year to run. (For more information see Mortenson, Pendell, Parsons, and
Haley, An evaluation of Colorado State University’s Wheat Breeding Program, 2012).
While most major seed companies are located outside of Colorado, several have operations located in Colorado. Cargill has an R&D center for its oilseeds business located in Fort Collins. Limagrain, a large European
seed company, also has operations in Fort Collins. Crop Production Services (CPS), a subsidiary of Nutrien
(formerly Agrium), with U.S. headquarters located in Loveland, Colorado, produce and market their own lines
of corn, soybean, and wheat seeds in Colorado and across North America.
3.2.1.2 PURCHASED FEED

M

any crops are specialized for use as animal feed, while others are used both for human and animal consumption, with certain varieties favored for certain uses. Most livestock producers and dairies grow at
least a portion of what they feed their animals. Seldom, however, are they self-sufficient, nor are they neces26
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sarily able to competitively produce all of the nutritional inputs they need to keep their animals healthy and
productive. Specialized livestock operations, including cattle feeders and poultry producers, may grow little or
none of their own feed. Thus, livestock producers are one of the largest classes of buyers of crop commodities. Livestock feeding uses the following:
• The entire hay and alfalfa crops.
• All of the sorghum crop, as both silage and grain.
• In Colorado, 70 to 80 percent of the corn crop, as both silage and grain.
• Large shares of the barley, oat, and rye crops.
• Some of the wheat crop.
Given the size of Colorado’s livestock sector, farms in the state simply do not produce as much feed as required. This is indicated by the historical difference between value of feed purchased and feed crops produced in the state (Figure 3.11). Some of this difference in value is, of course, due to middlemen such as brokers and auction houses taking a share of the purchase price as profits, commissions, or fees. Also, in some
feed grain categories, value is added by feed processors or cooperatives that obtain the commodity from
farmers at one price and sell a processed or blended feed product at a higher price reflecting its greater nutritional value as feed. However, these markups do not make up the full value difference between production
and purchase.
Colorado’s feed deficit is made up by purchasing feed from neighboring states such
as Kansas and Nebraska. Feed costs continue to make up a large share of Colorado
livestock producers’ total costs. An underlying issue in expenditures toward feed and
fodder has been volatility in commodity,
and thus feed prices over the last decade.
Drought was an important driver of the extreme jump after 2010. Longer-term trends
in feed prices over the decade have been
driven by a number of other forces including higher input costs and higher demand
for exports and ethanol production.

A LINK IN THE VALUE CHAIN:
In 2016, Colorado livestock operations paid farms and feed mills
$1.16 billion for feed and fodder.
Of that, an estimated $195 million
was from out of state.

3.2.1.3 PURCHASED ANIMALS

A

nother major category of purchased inputs that comes from off the farm or ranch are live animals. One
characteristic of the livestock value chain is that there is significant degree of specialization by operation depending upon the life stages of the animal. Cow-calf operations, dairy nurseries, or poultry hatcheries
specialize in reproduction, and sell young animals to producers who then specialize in feeding and maintaining them to optimize food production value—whether that is weight gain, milk production, or egg production.
Other transactions of live animals are made in order to adjust the size or the genetic makeup of herds. Transactions of live animals can occur under contract, creating a more tightly integrated value chain. Or transactions may occur on spot markets, such as auction houses or directly between interested parties. Particularly in
the category of cattle on feed, the capacity of Colorado feedlots exceeds the supply of animals available from
within the state (see section on “Beef Production”). Thus, a large number of cattle being placed on feed in
Colorado are purchased from out of state and thereby constitute “in-shipments” to Colorado.
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3.2.2 MANUFACTURED AGRICULTURAL INPUTS

M

anufactured inputs come from “off-farm” or, simply put, outside the farm sector. Suppliers of these inputs
make up segments that are higher up the agricultural value chain, in the vertical sense of the industry’s
organization. This group does not include capital expenditures, such as equipment or tools, which are durable goods used in production that were summarized earlier. Nor does it include services. Instead, this group
includes only consumable inputs, purchased in variable amounts and used up in the production process, such
as chemicals and energy.
Table 3.6 Fertilizer and agricultural chemical manufacturing and distribution: number of establishments, estimated sales, growth, location quotient, jobs, and total earnings in Colorado in 2016

/1 Location Quotient quantifies how concentrated the industry is in Colorado compared to the U.S. average. A value of 1 indicated that the sector’s
share of employment in Colorado is the same as the sector’s share of employment nationally. A value of 1.10 indicates that the sector’s share of employment in Colorado is 10% higher than the sector’s share of employment nationally.
/2 Earnings includes wages and salaries as well as supplements, such as employer contributions to pensions, insurance, and workers’ compensation.
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It is not practical to single out energy providers, as oil companies or electric utilities are not specific to agriculture. Several subsectors within those sectors, however, including fertilizers, pesticides, and general farm
supply businesses, are specific to agriculture.
Estimates of in-state activity in these sectors, derived from national input-output models (Table 3.6),
suggest sales of over $800 million, which concurs
with USDA data on farm purchases of manufactured
inputs. These input supply sectors account for over
3,000 jobs and $255 million in payroll in the state of
Colorado in 2016. Virtually all of that is by farm-supply merchant wholesalers.
3.2.2.1 FERTILIZERS

C

hemical fertilizers are used in crop production
to maintain soil fertility and thus crop yields.
Nitrogen, in particular is a key component in the
biological production of proteins, and thus is an
essential element for plants to thrive and produce
proteins. It is estimated that 40 to 50 percent of
crop yields can be directly attributed to fertilizer
inputs. For livestock production, fertilizers do not
figure as a direct input and thus are not a major expense. In fact, livestock operations provide animal
waste as a fertilizer option for crops.
The majority of fertilizers purchased and utilized
in crop production consist of chemical nitrogen
(ammonium, or urea), phosphorus, and potassium
(potash). Other micronutrients are important as
well, and are available in various formulations. Lime
is an important soil conditioner for adjusting soil
pH levels and affecting the ability of crop plants to
utilize the nutrients in the soil.
The mining of potassium and potash and the manufacture of urea areglobal industries, and products are sourced from all over U.S. and the world.
According to the Economic Census (2010 County
Business Patterns, U.S. Census Bureau) there are
three fertilizer mining businesses and fifteen fertilizer manufacturing businesses in Colorado; however,
eleven of these are only engaged in formulation
mixing.
Natural gas is one of the major factors involved
in nitrogen fertilizer production. It is the primary
energy source used to fire the chemical process by
which inert nitrogen gas from air is converted into
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A LINK IN THE VALUE CHAIN:
In 2016, Colorado livestock operations paid other livestock operations $1.12 billion in transactions for
live animals.
Figure 3.12 Fertilizer and ag chemical manufacturing
and farm supply merchandising: (a) jobs and (b) earnings in Colorado 2005-2016

biologically active ammonium and other related nitrogen rich compounds. Thus, the price of fertilizer is heavily influenced by the price of natural gas. This also dictates the strategic location of fertilizer manufacturing
where natural gas is relatively accessible and thus inexpensive, including locations such as the Gulf coast in
the United States or Norwegian oil and gas facilities in Europe. It also explains fertilizer price dynamics over
the last decade.
Fertilizer expenditures by Colorado farmers
more than doubled from $144 million in 2006
to $316 million in 2012 following the run-up in
energy prices. Since then, with the easing of
energy prices, fertilizer expenditures backed
off, to $241 million in 2016.
3.2.2.2 PESTICIDES

T

he large amounts of food being produced
in the fields of farmers understandably
attract the attention of many biological populations—including animals, insects, and fungi—
collectively known in the industry as “pests.”
Pest control, to prevent loss of yields due to
infestation and consumption by other organisms, is a natural and perpetual challenge
to farmers. While it can be achieved using
a range of management options, most pest
control strategies involve some use of chemical pesticides. Similar to fertilizers, the manufacture, distribution, and sale of pest control
chemicals is a global industry and the products used in Colorado agriculture are sourced
from all over the U.S. and the world.
Expenditures by Colorado farmers, paid
primarily to agricultural supply cooperatives
and independent distributors, for pest control
chemicals have increased steadily over the
decade, more than doubling from $83 million
in 2005 to a peak of $180 million in 2014. Expenditures for pesticides were down slightly,
to $169 million, in 2016.

A LINK IN THE VALUE CHAIN:
In 2016, Colorado farmers paid $241
million for fertilizers, lime, and soil
conditioners.
Figure 3.13 Farm and ranch expenditures on chemical
and energy inputs

A LINK IN THE VALUE CHAIN:
In 2016, Colorado farmers purchased
$169 million of pest control products.

3.2.2.3 FUEL

E

nergy is essential to both crop and livestock production as well as other revenue generating activities.
Gasoline, diesel, and other petroleum products are of primary importance for operation of machinery
used in production as well as transport of supplies, equipment, and products. Ag co-ops, regional energy
companies, and retail franchises of oil companies all sell to farm and ranch operations. Oil prices have seen
enormous swings over the decade. Expenditures on fuel by Colorado farms and ranches started the decade
at about $200 million and peaked twice, at $308 million in 2008 and at $338 million in 2011. Given that net
returns to the sector average $800 to $900 million, swings in costs on the order of $100 million or so, can
significantly affect the bottom line.
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3.2.2.4 ELECTRICITY

F

arm buildings, offices, and many kinds of power
equipment, pumps, etc., requires electricity. Rural
electrification efforts a century ago assured a reliable
connection of even the most remote locations to the
grid. Today, Colorado is served by a combination of
investor owned utilities (Xcel Energy and Black Hills
Energy), 29 municipal utilities, and 26 Rural Electrical
Associations. These retailers of electrical power both
generate electricity themselves and purchase electricity from wholesale power providers, including the
Platte River Power Authority, the Arkansas River Power Authority, Tri-State Generation and Transmission,
and the Western Area Power Administration.

A LINK IN THE VALUE CHAIN:
In 2016, Colorado farm and ranch
expenditures on fuel and oil
products was $198 million.
Table 3.7 Shares of electric power industry
generation in Colorado by primary energy
source for 2015

Electrification of rural America a century ago gave
rise to the network of Rural Electrical Associations
(REAs). The REAs are customer-owned not-for-profit
cooperatives. Given their rural client base, the REAs
are the electricity retailers for most Colorado farms
and ranches. Even though they service only 19 percent of the state’s total customer base and make
only 22 percent of the total electricity sales in the
state, they cover 70 percent of the land mass of the
state.
The sources of power generation for the state’s electrical industry have been evolving. In 2000, coal accounted for 80 percent of power generation, natural
gas accounted for 16 percent, and hydroelectric accounted for 3 percent. These shares have shifted significantly as relative costs of different power sources
have changed. In particular, the cost of natural gas as
a source of electrical power generation has dropped
significantly as a result of fracking technology in the
U.S. petroleum industry. Also, technology for alternative power generation, including both wind farms and
solar farms, has developed dramatically.

A LINK IN THE VALUE CHAIN:
In 2016, Colorado farms and
ranches paid $105 million for
electricity, largely to Colorado’s
Rural Electric Association (REA)
co-operatives.

In 2016 coal accounted for 60 percent, natural gas for 22 percent, and hydro was still 3 percent. The main difference was the addition of wind and solar, which accounted for 15 percent of the megawatt hours generated
in 2015.
Colorado farms and ranches make up about 2 percent of total electricity usage in Colorado, commensurate
with the percentage of population engaged in agriculture. In 2007, total receipts for electrical power distribution in Colorado were $4.7 billion according to the U.S. Census, Survey of Business Owners. That same year,
farms and ranches in Colorado paid $111 million for electricity, or 2.3 percent of the total Colorado billings. In
2016, farms and ranches in Colorado paid a comparable amount of $105 million.
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3.2.3 SERVICES PROVIDED AS INPUTS TO AGRICULTURAL PRODUCTION

I

n addition to consumable, physical inputs like feed,
seeds, chemicals, and energy, farms and ranches
also depend upon a number of services that are
more economical to procure from others than to provide on the operation. These services may be provided by other agricultural operations. For example, one
farmer with a specialized piece of equipment may
use it for his own operation and also make it available for hire by neighboring farms. In such cases the
accounting of value flows stay within the agricultural
production sector, even though they would be counted towards the overall revenues of the sector. Alternatively, these services may be provided by specialized contractors or service providers, which may be
considered as “upstream” of the farm and ranches
in the value chain, in much the same way as fertilizer
manufacturers. Finally, some services are provided
by generalists, such as insurance or tax accounting,
although even in these professions there are firms
that specialize in providing these services specifically
to farm and ranch operations.

Figure 3.14. Farm and ranch expenditures on
services

3.2.3.1 REPAIR AND MAINTENANCE

T

his category of expenses covers repair and
A LINK IN THE VALUE CHAIN:
maintenance of equipment and facilities. Such
In 2016, Colorado farms and
services are provided by local mechanics, as well as
the repair and maintenance service departments of
ranches paid $256 million, largeequipment manufacturers and vendors. The cately to local businesses and congory also covers building contractors, HVAC service
providers, electricians, plumbers, painters, and other
tractors, for repair and maintesuch contractors and trade professionals that would
nance services.
be called upon to help repair and maintain physical
facilities of the farm or ranch. Given that many such
services are location specific, in that most of the time
the service provider would need to visit the farm or ranch facility, it is reasonable to expect that much of the
estimated $256 million that Colorado farms and ranches spent on repair and maintenance in 2016 went to
businesses and contractors within the state of Colorado.
3.2.3.2 MARKETING, STORAGE, AND TRANSPORTATION

A

fter harvest, tons of product must be moved to market. In order to time the sale of that product to for
advantageous price movements in the market, it may need to be stored for days, weeks, or months. In
addition, inputs such as seed and chemicals need to be hauled onto the farm for planting and application.
Thousands of head of cattle are moved from cow-calf operations to feed lots on a monthly basis. Machinery is
moved from site to site and stored securely when not in use. While farms, dairies, and ranches maintain significant capacity to store and haul everything from grain, to milk, to live animals, additional services are needed
for storage and transport.
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The infrastructure for such services are maintained
and provided by local cooperatives, grain elevators,
trucking companies, railroad companies, as well as
some of the very large buyers of agricultural commodities. Again, because of the locational specificity
of these services, the value of the expenditure by
Colorado farms and ranches made on these services
often goes to a hauler or a facility located in Colorado, or at least in a neighboring state, with a reasonable amount of reciprocity for such services back
and forth across states lines.

A LINK IN THE VALUE CHAIN
In 2016, Colorado farms and
ranches paid $183 million in
transportation, storage, and marketing expenses to trucking companies and other such service
providers.

3.2.3.3 MACHINE HIRE AND CUSTOM WORK

F

arms and ranches have other options for obtaining machinery services, in lieu of purchasing the machinery
and operating it themselves. These options can include the lease or rental of machinery, which may make
better economic sense than purchasing machinery outright when it is a job that may be performed only occasionally. Another option is machine hire, paying someone who owns and operates the appropriate equipment.
This may make economic sense as well, especially when the farm operation is short on skilled labor or when it
is a job that requires uniquely specialized skills to operate the machinery. Rental or machine hire can be done
for a range of tasks including among others: leveling and preparing fields, excavating for irrigation and drainage, cultivating, planting, spraying, harvesting, or hauling.
Equipment dealers, specialized equipment rental companies, and farm supply cooperatives provide equipment under lease and rental contracts. Custom hire is provided by specialized contractors or simply by neighboring farm operators that may have the needed equipment and are willing to hire out their services. Doing so
can be a way for that operator to justify the capital expenditure on the equipment, if the asset’s carrying cost
exceeds the ability of their own operation to earn sufficient return on the capital investment.
Again, because of the localized and on-site nature
of these services, a considerable share of the $53
million that Colorado farms and ranches spent on
machine hire and custom work in 2015 went to other
businesses and contractors within the state. However, certain specialists, such as harvesting, do travel
across multiple states following the harvest. Later, in
4.3.1, we consider the farm sector balance between
purchase and supply of machine hire and custom
work in Colorado (Figure 4.24), with the differences
likely hinging on the question of what share of service providers are registered in other states or other
sectors (construction, landscaping) within Colorado.

A LINK IN THE VALUE CHAIN:
In 2016, Colorado farms and
ranches paid $67 million for
machine hire and custom work,
largely to other farms and ranches, or to specialized businesses
and contractors.

3.2.3.4 CONTRACT LABOR

I

n addition to full time or part time employees, farms and ranches occasionally require on-farm labor for particularly labor-intensive jobs, such as hand harvesting of fruits and vegetables. When this need arises, farms
turn to companies that specialize in providing teams of laborers under contract. In such an arrangement, the
contract labor services company is the employer of the workers, and thus is responsible for managing the
hiring and compensation of all the individual laborers. The farm then has to manage just a single relationship
with the contract labor company.
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Such arrangements are advantageous both for farms
and for workers. The farms are able to obtain labor
services when they are needed, without having to
hire and then fire for exceptionally seasonal work.
The workers are able to maintain more consistent
employment by moving from farm to farm, and even
from task to task, depending upon the season, all the
while maintaining employment with a single employer, the contractor.
Contract labor is around 12 percent of the value of
total compensation paid by farm and ranch operations to labor in in 2016 at $75 million in 2016. It has
not proven possible to find data that identifies the
numbers of workers employed as contract laborers.

A LINK IN THE VALUE CHAIN:
In 2016, Colorado farms and
ranches paid $75 million for contract labor.

Figure 3.15. Farm and ranch payments of state and
local taxes and fees

3.2.3.5 PUBLIC SERVICES (TAXES AND FEES)

C

ounty and the state governments provide a
number of services, including country roads,
bridges, public weed and pest control, and extension services. In order to support such state and
local services, taxes are assessed, in particular, on
those forms of productive capital—such as land and
vehicles—that are associated with activities most
likely to utilize and benefit from the public services
provided.

A LINK IN THE VALUE CHAIN:
In 2016, Colorado farms and ranches paid $146 million in property
taxes and $15 million in motor vehicle registration fees to Colorado
county and state governments.
3.3 OTHER EXPENDITUES ON INPUTS SUPPORTING AGRICULTURAL PRODUCTION

H

aving considered the main categories of expenditure, we now turn to the remainder of the farm accounts.
The USDA Farm Income and Wealth Statistics data series on “Value added to the U.S. economy by the
agricultural sector” bundles all other farm and ranch expenses into a category called “miscellaneous” which
includes a variety of things like non-capital tools and supplies, animal care expenses, business expenses, and
insurance. However, only where additional sources give us expenditures information are we able to separate
these expenses out from the $709 million designated to “miscellaneous expenses” in 2016.
3.3.1

T

THE VARIETY OF OTHER INPUTS

ools and Supplies: A share of expenses is allocated to the purchase of farm supplies, tools, and non-capital (non-durable) equipment. Most of this is spent at farm supply cooperatives, local retailers, hardware
stores, and home centers. Yet, the manufactured goods are sourced from all over the world.
35

Livestock Related Expenses: Another set of expenses is allocated to animal health and breeding supplies, grazing fees, custom feeding fees, livestock
rental fees, livestock contract production fees, and
dairy assessment fees. Fees for grazing on public
lands were considered in the earlier section on
“Payments for Use of Capital that is Not Owned by
Farm and Ranch Operations.”

Figure 3.16. Other expenses by Colorado farm and
ranch operations, includes tools and supplies, insurance, and more

Irrigation Water Fees: As noted earlier in the section on “Factor payments,” water irrigation fees, are
included in miscellaneous expenses in the USDA
accounts, and these may be interpreted to be water
rental payments, which would be similar to land
rental fees, thus a payment for access to a form of
capital. Although, depending on the type of contract, purchase of water as an input to production
may similarly be interpreted as a variable input to
production, similar to chemicals or energy inputs.
This amount was $52 million in 2016.
Two other categories of miscellaneous expenses,
both involving insurance, warrant more detailed
consideration: crop insurance and health insurance.

3.3.2 CROP INSURANCE

A

lso included in the “miscellaneous expenses” sum of $709 million in 2016 were insurance premiums. Crop
insurance and livestock price insurance are important risk management tools used by farmers. Insurance
related expenses includes federal and private crop and livestock insurance premiums as well as casualty, hail,
motor vehicle and all other insurance premiums. Federal insurance premiums are partly subsidized, and this
represents an expense that is offset by federal insurance indemnities, discussed later in the section on “Revenues from Crop Insurance Payments”. In 2016, total insurance premiums were $152 million, of which federal
commodity insurance premiums were $60 million.
Farms and ranches employ a range of tools and strategies to manage the unique risks of agriculture as a business. Some of these are structural, such as diversifying sources of revenue and maintaining off-farm employment. Some risk-management assistance programs, such as commodity subsidies and disaster payments, are
provided by the federal government as part of U.S. public policy for maintaining a robust agricultural sector
and national food security. Other risk management tools are essentially business strategies, such as using futures and option contracts for locking in prices of sales and purchases, storing harvests for sale at a later date,
or transporting product to a buyer that provides a more advantageous price. Finally, there are financial risk
management tools, including asset and debt management strategies and various types of insurance.
Crop and livestock insurance policies can be taken out by farmers with one of 15 private insurance companies
in the U.S. that are backed (reinsured or supplemented) through more than a half dozen different insurance
product programs, managed by the Federal Crop Insurance Corporation (FCIC), which is overseen by the Risk
Management Agency (RMA) of the USDA. More than a half dozen different insurance program products are
available. None of the major agricultural insurance companies are headquartered in Colorado (see Table 3.8).
To analyze insurance costs in more detail, we use data from the Risk Management Agency (RMA) of the
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Table 3.8 Crop and livestock insurance providers for Colorado farms and ranches in 2017

Figure 3.17. Crop and livestock insurance premium payments for Colorado farms and ranches

USDA. The RMA estimates total expenditure on premiums for Colorado agriculture in 2015 was $173 million,
of which $69 million (40 percent of the total) was paid by farm and ranch operators directly and $104 million
(60 percent) was covered by federal crop insurance subsidies under RMA (Figure 3.17). Thirty five percent of
premiums was for wheat at $61 million. Corn was 30 percent at $52 million. Other crops covered by insurance
in 2015 included hay, sorghum, potatoes, millet, barley, and some specialty crops (Figure 3.18).
37

A LINK IN THE VALUE CHAIN: In 2015, total premium payments for
crop and livestock insurance made by Colorado farm and ranch operations was $69 million.
Figure 3.18. Annual premiums paid in Colorado for
crop and livestock insurance by commodity, 2015

3.3.3 HEALTH INSURANCE

H

ealth insurance is one expense that may
be borne either by an employer or an
employee. For farm and ranch enterprises
that are corporations and that employ professional managers or laborers, health insurance
may be one of the benefits provided by the
farm or ranching business to its employees as part of their compensation package
(accounted for in the previous sections on
employee expenditures). However, for those
farms and ranches in Colorado that are family-run businesses, health insurance for the
primary operator is an important aspect of
risk management for both the business and
for the household.
According to national averages from the
USDA Agricultural Resource Management
Survey administered in 2015, U.S. farm operator households spent an average of $3,066
on health insurance premiums and $1,953
for out of pocket expenses. According to that
analysis, 17 percent of the members of U.S.
farm households purchased health insurance
directly. 57 percent of farm operator household members were covered under employer-sponsored health insurance, presumably
through off-farm employment of either the
primary operator or the operator’s spouse.
Twenty six percent of farm household members were covered under public insurance,

A LINK IN THE VALUE CHAIN: In recent years, Colorado farm and
ranch operator households have spent between $110 to $178 million
on health insurance premiums and between $71 and $114 million in
out of pocket health care expenses.
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such as Medicare or Medicaid. And, 9 percent went
without health insurance
altogether. Between 2011
and 2015 there was a slight
shift toward employer-sponsored insurance, again, most
of which is from off-farm
employment.

Figure 3.19 Health insurance coverage of U.S. farm and ranch household
members, comparing coverage in 2011 and in 2015

Given these values, total
farm and ranch operator
household spending on
health insurance premiums in Colorado is estimated to have been between $110 and $178 million. Out of
pocket health care expenses are estimated to have been between $71 and $114 million. It is not clear if these
expenses show up in the insurance premiums under “miscellaneous expenses” tracked in the USDA Value
Added farm accounts in Figure 3.16, as health insurance premiums paid for farm employees as part of an employment benefit package would likely have been recorded under labor costs.
3.4 SUMMARY: COLORADO’S WORKFORCE IN THE AGRICULTURAL INPUTS INDUSTRIES

T

he workforce engaged in providing inputs to Colorado agriculture is diffused across multiple sectors.
Here we analyze the workforce of about a dozen sectors that are largely focused on providing both products and services utilized in agricultural production. These include fertilizer mining and manufacturing, other
agricultural chemical manufacturing, farm machinery manufacturing and wholesaling, and farm input supply
dealers. A number of other sectors that serve agriculture also serve other sectors of the economy. Examples include fuel suppliers and veterinary services. As we have seen, fuel and oil products represent a major
input expenditure for farm and ranch operations, yet the petroleum industry also sells fuel widely to industry,
transport, and retail consumers. Veterinary services are a crucial input for animal agriculture. Yet, the large
majority of veterinary services specialize in small animals and cater to household pets. In such sectors, it is not
straightforward to segment the workforce data to the portion of the workforce that serves agriculture.
Table 3.9 List of industry sectors included in this workforce
analysis of agricultural input industries
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Table 3.10 Staffing pattern overview for Colorado agricultural input industries
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Figure 3.20 Numbers employed and median hourly earnings, by
typical entry-level educational requirements, in selected agricultural input industries in Colorado in 2016

Table 3.11 Top 30 jobs in the agricultural input industry group in Colorado,
by percent of total jobs in the industry group
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4
THE OUTPUTS FROM PRODUCTION AGRICULTURE

C

olorado farms and ranches received more than $7.2 billion in revenue in 2016. The sources of these
revenues vary significantly, but each source of revenue received by farms and ranches represents an
area where agriculture adds value to the economy. And each source of revenue creates a branch of the value
chain, as the products or services arising from agriculture are taken up and used in additional economic activities that themselves generates value in Colorado.
As we reasoned before, when considering the inputs to agriculture, there is no reason to think that all of the
revenue earned by Colorado farms and ranches occurs from sales made within the state. Indeed, we know
that many Colorado-grown farm products are sold out of state and even exported each year. However, given
the geographical nature of agricultural production, there is high likelihood that at least the initial link or two
of the value chain downstream from Colorado farms and ranches involve businesses or individuals that also
reside in Colorado.
The three main areas of revenue generation by the farm and ranch sector considered here are (1) crop production and sales, (2) livestock production and sales, and (3) other sources of revenue.
4.1 CROP OUTPUTS
4.1.1 FEED AND FORAGE CROPS: CORN, SORGHUM, MILLET, BARLEY, OATS, AND HAY

T

he largest volume and value of crop production in Colorado is devoted to crops intended primarily for
consumption by livestock. This includes grains, such as corn, sorghum, millet, barley, oats and rye. It also
includes silage, mostly from varieties of corn and sorghum. It also includes grass and alfalfa hay.
The numbers reported in Figure 4.1 are estimated farm gate receipts for each crop in each year. To be clear,
the values represented are a function of the acreage, the yields from those acres, and the price for the crop
commodity in that year. When any one of those three factors goes up or down, the value of total receipts will
go up or down.
The largest of the feed crops by total reciepts is corn, and the value of corn to Colorado farmers exploded
and then re-contracted over the course of the last decade, with the value of the crop tripling from roughly
$300 million a year as recently as 2006 to nearly $1 billion in 2011 and 2012. This explosion was due largely
to price increases for corn associated with a global surge in commodity prices during those years. Corn acreage and production had not greatly expanded. As prices turned lower, the value of the Colorado corn crop
returned to levels of about $500 million in 2015 and 2016.
The value of the hay crop (including alfalfa) has also grown significantly, more than doubling between 2005
and 2012. The value of Colorado hay sales in 2005 was $194 million, and in 2012 was over $440 million.
Especially given the time and resource constraints, particularly irrigation water, on developing productive hay
acreages, this rapid increase is almost entirely due to price effect. Since that peak, hay sales climbed back
down to just under $300 million by 2016.
Sorghum is grown for both silage and for feed grain. But, it makes up a much smaller production and sale value in Colorado, at $63 million in 2016.
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The production values of other grain crops (other
than wheat, which is primarily used for human consumption) are similarly an order of magnitude smaller than that of corn or hay. Revenues from millet and
barley were both $35 million in 2011; and, for oats
less than $2 million was reported.

Figure 4.1 Value of grain and forage crops grown in
Colorado 2005-2016

Corn production as well as sorghum and millet production are concentrated in the east and northeast
regions, with some sorghum production extending into the southeast. Plantings of the other small
grains, including barley, oats and rye, are more diffused, with the largest areas of concentration being
the San Luis valley, in south central Colorado around
Alamosa, and in the Front Range, between Denver and Fort Collins. Hay production is also widely
geographically diffused, tending to locations in river
valleys across the state.
The uses or—in the jargon of industry—the “disappearance” of feed crops follow varying patterns. A
share of each year’s harvest never leaves the operation where it was grown. Some of it is sold directly
to neighbors. And, some enters more formal marketing channels. Generally, given the excess demand in
Colorado for livestock feed (see Figure 3.10 “Difference between value of feed purchased and value
of feed produced in Colorado” in the section 3.2.1.2
on Purchased Feed) due to the large populations of
fed beef cattle and dairy cattle on feed (see below,
sections 4.2.1 Beef and 4.2.2 Dairy), it is necessary
for such operations to purchase some feed from
outside Colorado.
Most of the hay and alfalfa crop is either fed to animals on the operations that grew it or is sold to nearby
livestock operations. A smaller share is taken to regional auction. Given the costs involved to transport heavy,
bulky forage crops, they are typically not shipped long distances. Only under conditions that drive up prices
in one region relative to others, such as the drought in 2011 and 2012, is it economical to haul hay across state
lines.
The production and use of corn silage, produced from the entire plant, follows a similar pattern, again following transport cost considerations due to weight and volume. Silage is typically used on the operation where
it was produced or is sold to neighbors and hauled only a short distance, ideally directly from the field where
harvested to storage on location where it will be fed.
Grain is of course the most compact, storable, and transportable of the feed crop outputs, and it is the most
versatile in its uses above and beyond just feeding animals so it is the product most commonly sold into marketing channels.
Nationally, the U.S. corn crop is put to agricultural, food, and fuel uses, as well as being shipped to export
markets (Table 4.2). More than one third of the U.S. corn crop is ultimately channeled to feeding livestock,
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Table 4.1 Maps of areas in Colorado planted to main feed and fodder crops: (a) corn, (b) alfalfa and hay,
(c) sorghum and millet, and (d) barley. (Urban areas in grey.)

whether domestically or overseas. Another third is fermented into ethanol for use as fuel. Less than 10 percent of the corn crop is used for human food consumption, mostly in the form of processed food ingredients
such as high-fructose corn syrup, glucose, and starch. Only about one percent of the corn crop is milled and
consumed by humans in the form of breakfast cereal, corn chips, corn tortillas, and such.
The picture is decidedly different, however, for the Colorado corn crop. Given the size of the state’s livestock
sector, an estimated 70 to 80 percent share of Colorado corn goes toward livestock feed uses. According
to Colorado Corn, approximately 25 to 30 percent of the Colorado corn crop, based on NASS acreage estimates, gets fed on the farm where it was produced or is otherwise utilized without even entering formal
market channels. Only 20 to 30 percent of the Colorado corn crop is left to go toward all other uses, most of
which is for ethanol production (Colorado Corn, 2018).
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Three large corn ethanol plants
are located in northeastern Colorado, in the cities of Windsor,
Sterling, and Yuma, respectively
(see section 5.6, below, on “Biofuels”). Given the already existing regional imbalance between
supply and demand, these
plants were built with the understanding that they would need
to ship in grain corn by rail from
neighboring states. Each ethanol plant processes roughly 18
to 20 million bushels per year to
perform at capacity for a rough
total of about 55 million bushels
of corn making a first stop at an
ethanol plant. Each of the three
plants, according to Colorado
Corn, like to purchase as much
local corn as feasible, although
the feasible amount is not likely
to be above 35 percent of their
total needs in any given year.

Table 4.2 The many uses of the U.S. corn crop in 2016

The main rationale for the location of these ethanol plants in Colorado, however, was their proximity to cattle
feeding operations. This is because the equivalent of about one third of the grain volume used as an input to
ethanol production is returned as a major byproduct in the form of “distiller’s grains.” Distiller’s grains are the
mash of ground corn grains left over after the yeast has fermented most of the sugars into ethanol, and the
ethanol has been distilled away. This grain residue is therefore relatively high in protein, low in carbohydrates,
and makes a high-quality animal feed. The volume of distiller’s grains offsets a portion of the corn that would
have been used for feed, plus it offsets some need for protein supplements, most commonly supplied as soybean meal. Indeed, for ethanol plants, much of the economics of ethanol production hinges on the revenues
and costs of dealing with the byproducts, especially the distiller’s grains. Thus, close proximity to large cattle
feeding operations that can utilize the distiller’s grains without high transportation costs can be essential.
Between demand for livestock feed and demand for ethanol production, an estimated 80 to 90 million bushels of grain corn is shipped into the state of Colorado each year (Colorado Corn, 2018). Similarly, barley and
oats grown in Colorado are largely channeled toward livestock feed blends. These grains also have a number of food and beverage uses. For example, a sizable share of the barley grown in Colorado each year is for
malting and brewing beer (see section, below, on “Beverage Manufacturing”).

A LINK IN THE VALUE CHAIN:
In 2016, Colorado farmers received $920 million for feed crops.
Half of that was for corn, at $496 million, and a third was for hay,
at $296 million.
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Figure 4.2 Map of areas in Colorado planted to wheat,
in brown. (Urban areas in grey.)

4.1.2 FOOD GRAINS: WHEAT

W

heat is the primary food grain grown in Colorado. The other major food grain, rice, is
virtually nonexistent in Colorado, given its climate.
The quantities of wheat grown in Colorado made
it the fifth largest state in winter wheat production
in 2016. The location of wheat production corresponds closely to the location of corn, sorghum,
and millet, on the plains in eastern and northeastern Colorado (compare map in Figure 4.2 to maps
in Figure 4.1). Thus, production and marketing of
wheat shares the grain handling infrastructure
of these regions. The value of wheat production
in Colorado tripled between 2006 and 2012, but
then declined by half between 2012 and 2016. The
value of the Colorado wheat harvest had averaged around $175 million through 2006. In 2012,
Colorado farms produced and sold $567 million.
By 2016, the cash receipts value of the Colorado
wheat crop was down to $294 million. (Figure 4.1).

A LINK IN THE VALUE CHAIN:
In 2016, Colorado farmers received $294 million for the sale
of wheat.
4.1.3 OILSEED CROPS: SUNFLOWER

T

he primary oilseed crop grown in Colorado is sunflower, with only a small amount of other oilseeds. Geographically, oilseed production is fairly diffused across the plains of eastern Colorado, with a few pockets
of relative concentration. The high point in the value of oilseed production was in 2011 at $40 million, virtually
all from sunflower. The value decreased by half since then to $18 million in 2016.

Figure 4.3 Value of receipts for oilseed crops by Colorado farms
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A LINK IN THE
VALUE CHAIN:
In 2016, Colorado
farms received $18
million for production
of oilseed crops, primarily sunflower.

Figure 4.4 Map of areas in Colorado planted to sunflowers, in yellow.
(Urban areas in grey.)

4.1.4 FRUITS AND VEGETABLES

F

ruit and vegetable production in Colorado is limited by climate. However, there are particular regions of
Colorado with the right conditions that have proven to be quite amenable to fruit and vegetable production. These include parts of the northern Front Range, the San Luis valley in south central Colorado (particularly for potatoes), the Grand Valley of the Colorado River near Grand Junction (particularly for peaches and
wine grapes), the Gunnison and Uncompahgre River valleys near Delta (particularly for sweet corn), the north
fork valley of the Gunnison River around Hotchkiss and Paonia (particularly for fruits and wine grapes), and the
Dolores River valley near Cortez (particularly for dry beans).
Potato is the single largest fruit or vegetable crop grown by Colorado farmers, with cultivation concentrated
primarily in the San Luis Valley. Over the last decade, Colorado potato farms produced and sold an average of
$180 million worth of potatoes each year. The rest of the vegetables grown in the state achieved a combined
value comparable to that of potatoes up until 2007, but have declined by $100 million over the last decade
(Figure 4.6, panel (a)). These are primarily onions, dry bean, sweet corn, cabbage, and carrots (Figure 4.6,
panel (b)). Fruits grown in Colorado make up a much smaller value category than vegetables, totaling only
$27 million in 2016. The main fruit crops are peaches, of which the value has almost tripled in the last decade,
followed by apples and cantaloupes (Figure 4.6, panel c).

A LINK IN THE VALUE CHAIN: In 2016, Colorado farms received
$175 million for sales of potatoes, $71 million for other vegetables
and $27 million for fruit: making a total of $272 million for all fruits
and vegetables combined.
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Figure 4.5 Map of areas in Colorado planted to fruits, in orange, dry beans,
in red, and potatoes, in brown. (Urban areas in grey.)

Figure 4.6 Value of cash receipts by Colorado farms for (a) all fruits and vegetables, including potatoes, (b) other vegetables separately, and (c) fruits separately (including field melons)
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4.1.5 SUGAR BEETS

H

Figure 4.7 Value of cash receipts for sugar beets
produced in Colorado

istorically, sugar beets and sugar processing
have played prominent roles in the development of Colorado agriculture. While still present,
sugar beets are something of a niche crop in
Colorado today. They are typically grown under
irrigation in rotation with other crops.
Sugar cultivation and production in the U.S.
(USDA-ERS, Sugar and Sweeteners Background,
2012) is shared between sugar cane, which
accounts for about 45 percent of U.S. sugar
production, and sugar beet, which accounts for
about 55 percent. Sugar cane cultivation is located in warm climates such as Florida, Louisiana, Texas, and
Hawaii. Sugar beet cultivation is more dispersed across five more temperate regions. Cold winters facilitate
the harvesting and storage of sugar beets, as their sucrose content tends to break down relatively quickly after harvest the warmer the weather. The northern and central Great Plains—including portions of North Dakota, Montana, Nebraska, Wyoming, and Colorado—accounts for 14 percent of U.S. sugar beet acres.
In Colorado, sugar beet cultivation is distributed throughout the eastern part of the state, with relative concentrations along the South Platte River valley and the northern Front Range (Figure 4.8). Over the last decade,
the value of Colorado’s sugar beet harvest has fluctuated around an average of about $40 million a year. The
lowest year was 2007, when it brought in just $27 million. The peak year was 2011, at $57 million. The value
in 2016 was $46 million.

Figure 4.8 Map of areas in Colorado planted to sugar beets, in purple.
(Urban areas in grey).

A LINK IN THE
VALUE CHAIN:
In 2016, Colorado
growers received
$46 million for
sugar beets.
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4.1.6 GREENHOUSE AND NURSERY CROPS

A

category of crops often overlooked when considering traditional agriculture are those grown on nurseries
or in greenhouses. These are typically raised for residential, recreational, and commercial landscaping,
for gardening, or for indoor ornamental use. Species include trees, shrubs, flowers, groundcover, and turf for
landscaping, as well as potted plants, both indoor and outdoor, for gardening and ornamental uses.
Greenhouse and nursery crops are considered high value crops. As such, they do not typically require significant land, but they can be fairly intensive in their requirements of water, fertilizer, and pesticides. Also, they
can require fairly intensive capital investments and energy expenditures for climate control.
Sometimes referred to as the “green
industry” when considered in combination with those professionals who
install and maintain cultivated landscapes, the demand for greenhouse
and nursery crops is highly correlated with the dynamics of construction and real estate development.
Growth in the urban corridor along
the Front Range, as well as the development of a number of the smaller communities in the Mountains and
on the Western Slope, has provided
a traditional base of demand.

A LINK IN THE VALUE CHAIN
Colorado greenhouses and nurseries received $253 million in 2012—the last year
for which USDA statistics are reported—for
production and sale of a variety of horticultural landscaping and ornamental plants.
With recovery of real estate and construction, sales likely rebounded above $300
million by 2016.

USDA accounts ceased tracking
greenhouse and nursery revenues
as a separate category for Colorado after 2012. It appears that after the 2012 Census of Agriculture, statistics on horticultural crops are only
collected for 15 leading states. It may not be a coincidence that Colorado’s Amendment 64 which legalized
marijuana, was passed by Colorado voters in a referendum in 2012. The vigorous expansion in Colorado of
indoor growing facilities for cannabis following that decision would have presented a number of challenges to
statistical tracking by the USDA.
4.1.7 FOREST PRODUCTS

W

hile Colorado has large expanses of forest
lands, the state has made only a marginal
contribution to U.S. timber production. In contrast, in some southern states, agroforestry-based
timber production is an important agricultural
activity. One factor affecting Colorado is that the
majority of forest lands (over 70 percent) are publicly owned. Typical to western mountain states,
many Colorado forest lands are located in difficult
terrain, making them uneconomical to develop
commercially. Many forest lands are also located
in areas important to recreation and tourism, and
are therefore not routinely logged.
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Figure 4.9 Value of sales of greenhouse and nursery
crops in Colorado

Given these factors, with forest harvests historically below a critical threshold size, sawmills
or other processing facilities are very scarce in
the state of Colorado. As a result, trees that are
harvested often must be trucked to neighboring states to be milled or processed.

Figure 4.10 Forest products are a small but growing
source of revenue for Colorado farms and ranches

However, after 2011, partly induced by the outbreak of Pine Beetles that infested and killed
millions of acres of trees, Colorado farm and
ranch operations began reporting increasing
sales of forestry products. Some of those were
being harvested in order to mitigate wildfire
danger. In 2016, revenues from forest products
were $4.6 million.

A LINK IN THE VALUE CHAIN:
Sales of forest products by Colorado farms and ranches were just
$4.6 million in 2016.

4.2 ANIMALS AND ANIMAL PRODUCT OUTPUTS

E

xtensive rangelands across the high plains and in the inter-mountain valleys of Colorado (see map in
Figure 2.5) have historically made livestock a major economic activity. Since the first settlers arrived—and
the era of cattle herding on the open range—ranching has been a way of life in the American west. The South
Platte River valley developed over time into the western-most reach of highly productive irrigated corn cultivation. It was perhaps this geographical convergence of western rangelands with mid-western-levels of
feed production capacity that made northeastern Colorado a center for livestock feeding and slaughter. The
western climate and wide-open spaces also contributed to the concentration of livestock production, as dryer
conditions made animal waste management easier and any air quality impacts were not as likely to bother
residential neighbors. The growing Denver and Front Range urban populations provided a sizable regional
consumer market for livestock products. But it was good access, via major transportation corridors, to other
major markets in the U.S. and abroad that turned Colorado into a global hub of the livestock industry.
The livestock most commonly produced in Colorado are cattle, for both beef and dairy. Colorado is ranked as
the fourteenth largest state in terms of beef cattle and the sixteenth in terms of milk cows (USDA-NASS, Colorado Cattle Facts, 2011). Colorado is one of the leading U.S. states in production of lamb, even though total
numbers are much smaller. Colorado is also historically known for significant ownership of horses. Other livestock include goats, hogs, and some poultry. Cultivation of trout, famous in the mountain streams and lakes of
Colorado, is a niche animal protein product, but one with significant growth potential.
4.2.1 BEEF

T

here are effectively two main phases of beef cattle production—roughly based on the beef cattle life cycle—that are today separated into two different types of livestock operation: cow-calf operations and cattle
feeding operations. In addition, beef production is augmented by dairy cattle, including both male calves as
well as dairy cows after their milk production has declined.
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4.2.1.1 COW-CALF

T

he first type of operation is the traditional ranch,
often called a cow-calf operation because they
are primarily involved in the birth, rearing, and weaning of the young. This part of the cattle production
life cycle does not exhibit much in the way of economies of scale. The primary function of these operations is the maintenance of reproduction herds—with
a crop of calves each year—as well as achieving the
initial weight gain of young steers and heifers in the
herd, by feeding them on produced forage and range
lands typically not productive enough to be dedicated to other higher value crops. As such, cow-calf
operations can be geographically dispersed, large
in acreage, and more remote from regions of major
agricultural productivity.
Cow-calf operations are numerous in Colorado.
Given their size, they tend to be smaller in annual
revenues per acre of land, when compared alongside
other agricultural operations. In the mid-sized categories of Colorado farm and ranch operations we tend
to see large overall land areas but modest overall
revenues, as evidenced in Figure 2.3 and Figure 2.4.
This is likely due to the high prevalence of family
operated cow-calf operations. In addition, some cowcalf operations make use of additional acreage, such
as public lands, for grazing (For details, see section
3.1.2.3 Grazing on Public Lands.)
About half of the cow-calf operations in Colorado are
quite small, maintaining fewer than 100 head of beef
cattle. Such small-scale operations are not capable
of providing a primary income for a household. Most
such cow-calf operations are instead providing supplemental income, along with enabling their operators to enjoy a ranching lifestyle and other associated
recreational benefits (USDA-APHIS, Small-Scale U.S.
Cow-Calf Operations, 2011).
Among cow-calf operations there is a smaller group
of specialized seed stock operations which focus on
cattle breeding and the genetic development of pure
bred and blended genetic lines. These operations
are tightly networked with breeders in other states
and countries, trading in breeding cows, bulls, and
semen, in efforts to maintain superior herd genetics.
As younger generations of beef cattle mature—after
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Figure 4.11 Value of production and marketings of
meat animals by Colorado ranchers and feeders

they are weaned and have reached an appropriate weight—
the females (called heifers until they have calved for a second
time) are selected either to stay on the cow-calf operation and
be bred to produce calves (and are called “cows” after their
second calf) or they are selected to be put on feed to gain
weight for slaughter. In any given year, about 35 to 40 percent
of heifers are retained for calving. Of the males, virtually all are
castrated, and as steers are typically placed on feed to then
gain weight for slaughter. Only a select few males with superior genetics are kept as bulls for the purpose of breeding.
The calf crop in Colorado in 2016 was approximately 830,000
head, contributing to a total inventory of about 1,642,000
cattle on cow-calf operations. This consisted of about 772,000
calves and heifers, about 810,000 steers, and 55,000 bulls. At
an average value of $1,490 per head, the total inventory value of the cattle on Colorado’s cow-calf operations was about
$2.45 billion in 2016

A LINK IN THE
VALUE CHAIN:
In 2016, marketings of
live beef cattle among
Colorado operations,
primarily being placed
on feed for market, was
about 2,670,000 head,
valued at $3.1 billion.

4.2.1.2 FEEDING OPERATIONS

W

hen selected to be placed on feed, cattle are typically moved from cow-calf operations to feeding operations, stockers or feedlots.

In general, there are several fundamental reasons for moving cattle to feeding operations. First, it is more efficient to transport animals when they weigh less. Not only does it save on need for trucks, fuel, and wear-andtear on roads, but it is also easier on the animals. Second, optimal weight gain and meat quality is attained
by reducing the movement of cattle and increasing their dietary intake. The economics of beef cattle feeding
operations hinge largely on the logistical advantages of bringing cattle to the feed, rather than the feed to the
cattle, for the final phase of intensive weight gain prior to slaughter. Depending upon weight at placement, a
cow can be on feed for 90 days to almost a year.
Figure 4.12 Map of population density of cattle and calves in
Colorado
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Figure 4.13 Flow diagram of the beef and dairy system

Some cattle of lower weight may be purchased by stocker operations, with good forage but typically without a
breeding herd or sufficient facilities to maintain a herd full time. The cattle are fed on the grass for a period of
time, often from spring to fall, in order to increase their weight, and then sold on to feedlots.
On feedlots, cattle spend three to nine months being fed to gain weight for slaughter. Feedlots are larger
and more concentrated than stocker operations. This is the point in the beef production value chain at which
economies-of-scale really begin to take hold. Feedlots with capacities of greater than 1,000 head handle 80
to 90 percent of all fed cattle. On feedlots, cattle are kept in pens, are fed concentrated high-nutrient diets,
and are carefully looked after for veterinary needs.
The feedlot capacity in Colorado is two to three times greater than the capacity of the state’s cow-calf operations to supply it with animals. In 2016, 1,850,000 cattle were placed on feed in Colorado’s cattle feeding
operations. Yet, the calf crop on Colorado’s cow-calf operations the previous year, in 2015, was only 800,000.
The difference was made up by inshipments of 1,500,000 head of cattle to Colorado in 2016 for feeding.
These beef cattle typically come from states to the northwest, such as Wyoming, Montana, and Idaho.
The preference of Colorado as a location for cattle feeding operations is due to several factors:
• Dry climate of the high plains eases animal health and manure management issues.
• Proximity to ample irrigated forage, grain, and silage production, such as in the South Platte River
valley and Yuma County;
• Proximity to major slaughter facilities, such as those in Greeley and Fort Morgan;
• Access to major transportation corridors, both trucking (along interstates I-25, I-70, and I-80) and rail.
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The inventories of cattle on feed are highly dynamic. In any month, the running inventory at Colorado feeding
operations is around 1,000,000 head. Each month in 2016, an average of 180,000 head of cattle is placed on
feed at Colorado feed operations, and each month a corresponding average of 175,000 head of cattle are
marketed by feeding operations, primarily to nearby slaughter plants. The difference in these averages of
5,000 head a month includes death losses, movements of cattle from feedlots back to pasture, and shipments
to other feedlots for further feeding. (USDA-NASS, Colorado Agricultural Statistics, 2017)
The pressures that most affect returns to beef cattle
production include decreasing consumer demand,
growing demand for exports, increased feed costs,
economies of scale in meatpacking, and increasing
vertical coordination through supply contracts. (For
more detail see Koontz, Economic factors impacting
the cattle industry, the size of the beef cattle herd,
and profitability and sustainability of cow-calf producers, 2010).

A LINK IN THE VALUE CHAIN:
In 2016 Colorado beef operations produced 1,745,000 fed
beef cattle, valued at $1.9 billion.

4.2.2 DAIRY

A

dairy farm can be thought, in some respects, to be a specialized sort of cattle feeding operation. Indeed,
many of the same factors that have made
Figure 4.14 Map of milk cows in Colorado
the Platte River Valley and northeastern Colorado a favorable location for cattle feeding operations have also made it favorable
for dairy production. These factors include
plentiful nearby supplies of feed and fodder, a favorable arid climate for maintaining
animal health and environmental standards,
and proximity to markets and market infrastructure. As such, dairy production has been
increasingly concentrated in Colorado over
the past decade, particularly in Weld, Morgan,
and Larimer counties (Figure 4.14).
A dairy cow, however, is very different from a
beef cow. Not only are breeds different, but
so is the life cycle and the typical level of investment and revenue per cow. The life of a
dairy cow begins in a nursery operation, usually associated with a working dairy, where
a pregnant cow is relocated bear and rear
her young. The value of a heifer calf is approximately three times that of a bull calf, as naturally heifers are the
ones retained for future milk production. Bull calves are castrated and, once weaned, fed for beef production.
The imbalance in value between sexes is the motivation behind the work on technologies for the sexing of
bull semen, for sex selection when doing artificial insemination of dairy cows.
The primary revenue source of a dairy is the milk produced. A typical milk cow in the U.S. will today produce
about 23,000 pounds of milk per year; the average Colorado milk cow in 2016 produced 25,980 pounds, one
of the highest per cow rates in the country. With 148,000 milk cows in 2016, Colorado dairies produced 3.9
billion pounds of milk. At an average value of $16.70 per hundredweight, Colorado dairies saw gross receipts
of almost $655 million in 2016.
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Once the productivity of a dairy cow declines, typically after three years, it will be culled from the dairy herd
for slaughter. The use of culled dairy cattle in beef production rounds out the economic returns to a dairy operation if animal health is well attended. It can also complement certain aspects of beef production. Meat from
dairy cattle is quite lean, since they tend to put so much of their metabolic energy and fat into milk production.
The lean meat from culled dairy cattle is, for example, useful for producing lean blends of ground beef. The
dairy sector has been one of the fastest growing in
Colorado over the last decade, with receipts growA LINK IN THE VALUE CHAIN:
ing from around $200 million in the early 2000s to
close to $900 million in 2014. Lower prices brought
In 2016, Colorado dairy farms
the value of dairy production down to $655 million in
received $655 million for dairy
2016, even though production volume continued to
increase.
production.

Figure 4.15 Population of milk cows on
Colorado dairy farms

Figure 4.16 Value of production of milk and
milkfat by Colorado dairy farms

4.2.3 HOGS AND PIGS

W

hile overshadowed by the numbers and the value of beef and dairy cattle, significant numbers of small
livestock are also grown in Colorado. Colorado raises a significant population of hogs and pigs. According to conventional usage, the term “pig” refers to a younger animal, less than 120 pounds, while a “hog” is a
mature animal, more than 120 pounds, and thus approaching weight for market.
Hog production is largely on the eastern plains, in areas such as Yuma County co-located in areas of large
production of feed grains (Figure 4.17). In 2016, Colorado had an inventory of 670,000 hogs, of which 150,000
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were breeding sows. At an average of 10.1 baby
pigs per litter in 2016, a crop of 3,063,000 pigs was
produced, and altogether 3,128,000 head of hogs
was marketed. Receipts for these were $182 million
in 2016 (Figure 4.11). However, as explained later, in
the section on “Animal Slaughter, Processing, and
Meat Packing,” just 20,300 hogs were slaughtered
in Colorado in 2016, meaning that virtually all hogs
marketed for slaughter are shipped out of state.

LINK IN THE VALUE CHAIN
In 2016 Colorado hog operations
received $182 million for marketing of hogs.

4.2.4 SHEEP, LAMBS AND GOATS

C

olorado typically ranks among the leading
states in the nation in production of sheep
and lambs. In 2016, Colorado ranked third in
sheep and lamb production and fourth in wool
production.

Figure 4.17 Map of hogs and pigs in Colorado

Sheep and lamb production follows a similar
lifecycle pattern to that of beef production,
with two types of operations: stock-sheep
operations graze sheep and lambs on the
range, especially during warm months, and
lamb-feeding operations feed and finish
lambs for market. One difference is, of course,
the value of wool production from sheep and
lambs.
In Colorado in 2016, the sheep inventory
was 435,000, of which 191,000 were breeding stock, producing a lamb crop of 180,000
(USDA-NASS Colorado Agricultural Statistics,
2017). Animals are found on range throughout
the state, but they are particularly prevalent
on the Western Slope and the Southwest. The
high populations in Weld County are also due
to the presence of several large lamb feeding
operations (Figure 4.18).

Figure 4.18 Map of sheep and lambs in ColoradoA

Similar to the situation in cattle, however, Colorado lamb feeding operations and slaughter
plants have considerably greater capacity
than do Colorado stock-sheep operations.
Sheep and lamb inshipments were on the
order of half a million head in 2016, coming
largely from other mountain states.
In 2016, 829,600 lambs and sheep were
slaughtered in Colorado; however, prices and
cash receipts for sheep and lambs are not reported by the USDA. In the last year estimates
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were made, 2010, Colorado sheep and lamb operations
received $111 million for sheep and lamb marketings. In 2010
inventories were 370,000 compared to 2016 inventories of
435,000.
Wool is also a source of revenue, albeit much smaller, for
sheep and lamb producers, and paradoxically prices and
revenues for wool are reported by USDA. In 2016, 295,000
sheep were shorn to produce 2.2 million pounds of wool.
At $1.70 per pound, the value of wool production was $3.7
million in 2016 (USDA-NASS, Colorado Agricultural Statistics,
2017).
Colorado is a niche producer of goats, with a total estimated
inventory of 35,000 goats in 2016. Of these, 24,000 were
meat goat breeds, 10,000 were dairy goats, and approximately 1,000 were Angora goats. Separate revenue figures
for goats are not available. (USDA-NASS, Colorado Agricultural Statistics, 2017).

A LINK IN THE VALUE
CHAIN:
In 2016, USDA reports $128
million for “All other animals
and products”, a category
mostly consisting of sheep
and lambs as well as goats.
In 2016 sheep and lamb
producers received $3.7
million for wool.

4.2.5 POULTRY AND EGGS

C

ompared to other states, Colorado has a moderate level of poultry and egg production. The largest producing states are located throughout the South and Southeast. Over recent years the number of chickens
sold in Colorado has ranged between 1.7 million a year to 3.5 million a year. In 2016, 2.4 million chickens were
sold for slaughter, for a value of sales of $730,000. By contrast, in 2016, more turkeys than chickens were produced and sold for slaughter in Colorado, resulting in cash receipts of $32 million. Egg production in Colorado
has increased in recent years, with an average layer inventory of 4,606,000 million hens in 2016 producing 1.3
billion eggs. The value of egg production in 2016 was $68 million.
Figure 4.19 Chickens and eggs produced in
Colorado 2005-2016

Figure 4.20 Value of sales of poultry and egg
products

A LINK IN THE VALUE CHAIN: Colorado poultry operations received
$101 million for sale of eggs, chickens, and turkeys in 2016.
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4.2.6 HORSES

H

istorically, horses have played several very important roles in farming and ranching. Today those roles are
met by tractors, combines, pickups, 4-wheelers, and other power equipment. About a century ago the
internal combustion engine began replacing animal power in agriculture. Subsequently, horse populations in
America have decreased significantly. Yet, still today, horses have a presence in the agriculture of the American West.
Horses are primarily bred and raised for recreational uses, such as racing, rodeo, backcountry packing, showing, jumping, and pleasure riding. However, on some cow-calf operations and cattle feeding operations, horses remain the preferred vehicle for certain jobs.
According to recent survey (EQUINE 2015, USDA,
2016), 40 percent of horses in the U.S. are on farm
and ranch operations, 39 percent are on personal
residences for recreational use, another 12 percent are kept at equine boarding facilities and
riding stables, again for recreational use, and 7.6
percent are on equine breeding farms. Although
controversial, there is a small export market for
horse meat—primarily to Belgium, France, and
Japan. While horse herds are not kept intentionally for meat production, culled horses are regularly shipped for slaughter in Canada and Mexico,
and the packed meat is then shipped on to these
export markets.

A LINK IN THE VALUE CHAIN:
When most recently reported,
from the 2012 Census of Agriculture, Colorado farms and ranches
received $32 million for sales of
horses, ponies, mules, burros, and
donkeys.

Geographically, horses are kept all over Colorado. The most discernible pattern is that the horse population
roughly follows the human population density (Figure 52). The direct income from raising horses is due to
sales of animals (reported here). Other income for an equestrian business, however, can also be considerable,
including expenditures on boarding, upkeep, and training for recreational uses.
Figure 4.21 Map of population density of horses in Colorado
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4.2.7 TROUT AND OTHER AQUACULTURE

T

he term “aquaculture” refers to the cultivation of aquatic species or, more simply, “fish farming.” The practice is rapidly growing around the world as a way of providing protein for human consumption, in addition
to rearing livestock. In Colorado, as a landlocked state, aquaculture is not as large an agricultural activity as it
is in coastal areas. But, a few types of fish do thrive, and can be cultivated, in Colorado’s freshwater environments, in particular trout.
Trout and other freshwater fish are cultivated on a significant scale. Most of the fish caught by anglers in Colorado’s rivers, streams, lakes, and reservoirs were stocked there, having begun their lives in the hatcheries of
the Colorado Parks and Wildlife or the U.S. Fish and Wildlife Service (USFWS), located around the state (Figure
4.22).
There are also several commercial operations around the state that cultivate trout and other species for sale.
Many of these business operations are focused on stocking fish in privately owned waters for recreational
purposes, thus complementing the efforts of the publicly run hatcheries. Some of the private operations also
provide farmed trout directly to food markets.
A list of Colorado fish farms and other aquaculture companies can be found on the website of the Colorado
Aquaculture Association (www.colaqua.org).
A recent analysis by Colorado State University of private stocking of fish for recreational use estimates that
over $36 million is spent annually at privately stocked properties (Diesenroth, Bond, and Geleta, Who Is Stocking Privately Produced Fish? A Look at the Customers of the Private, Recreation-Based Aquaculture Industry
in Colorado, 2012).
The value of commercial trout aquaculture in Colorado has ranged between $1 and $2 million over the last
decade. In 2016 it was $2.2 million.

Figure 4.22 Map of government run fish hatcheries in Colorado

A LINK IN THE
VALUE CHAIN:
Commercial trout
aquaculture in the
state of Colorado
sold $2.2 million in
2016.
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4.2.8 HONEYBEES

F

ew people think “insects” when they think of
farm animals, but in fact the cultivation of honeybees is an integral part of today’s agriculture.
Not only do bees produce honey, which is an
important food, but more importantly bees provide an essential service to other sectors of agriculture: pollination. Fruit crops in particular, such
as Colorado’s peach and apple trees, depend
upon honeybees annually to transfer pollen from
flower to flower and thus initiate the production
of that year’s fruit crop. Lack of pollination means
crop failure.

Figure 4.23 Value of sales of other livestock
products, including trout and honey

While some honeybee hives are kept on orchards
A LINK IN THE VALUE CHAIN:
permanently, it is increasingly common to hire
Colorado honeybees produced
specialized honeybee farmers to bring in additional hives for pollination services during the crucial
$2.8 million of honey in 2016.
several weeks a crop is in flower. The honeybees
are moved around the state, and the country, from
one flowering crop, when it is in season, to the
next. This also keeps the honey production of the hives at a higher pace, as they are able to collect nectar
from more willing sources than if they stayed at a single location where food supplies eventually languished.
Several honeybee operations based in Colorado have maintained operations around $2 to $3 million annually
(Figure 4.23). They produced honey valued at $2.8 million in 2016.
4.3 SERVICES PROVIDED BY FARM AND RANCH OPERATIONS

I

n addition to receiving revenue directly for the commodities produced, Colorado farms and ranches have
several additional sources of revenue that represent additional flows of value from their operations.

4.3.1 MACHINE HIRE AND CUSTOM WORK

I

n addition to the on-farm sales and use of physical
commodities including purchased feed, purchased
seed, and purchased animals there is a category of
on-farm services, which represents value of work
done by farms and ranches for other farms and
ranches. This is the category of “Machine hire or
custom work,” described previously as an expense
category; but here we consider the revenues from
providing these services to neighbors.

Figure 4.24 Machine hire and custom work revenues
vs expenses for Colorado farms and ranches

Generally, we expect to see farms and ranches expend more on machine hire and custom work than
they earn from providing it, such that this category
would be a net expense for the farm and ranch
sector. Off-farm equipment vendors or specialized
custom work contractors make up the difference by
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providing services to farm operations. However, we observe that over the last decade, Colorado farms and ranches more often report earning more from providing machine
hire and custom work than they spend on it. These may
be services to non-operator household neighbors, such as
mowing or earthwork. 2016 was an example of such a year,
with Colorado farms and ranches receiving $78 million for
machine hire and custom work compared to paying expenses of $67 million for machine hire and custom work, resulting in a net income to the sector of over $11 million.

A LINK IN THE VALUE
CHAIN:
In 2016 Colorado farms and
ranches received $78 million
for machine hire and custom
work.

4.3.2 AGRITOURISM AND FARM-BASED RECREATION
Increased interest by farm and ranch enterprises in finding ways to diversify income sources, coupled with
increased interests by the general public in outdoor recreation and support of local agriculture has made
farm-based recreation an emergent industry in Colorado. The main forms of farm-based recreation are the
following:
• Outdoor Recreation – fishing, hunting, wildlife
photography, and horseback riding
• Educational experiences – farm and cannery
tours, cooking classes, wine tastings, trail rid
ing, cattle drives, and farm life experiences
• Entertainment – harvest festivals and corn mazes
• On-farm direct sales – “u-pick” operations and road side stands
• Off-farm direct sales – farmers’ markets, county and state fairs, and other special events.
Agtourism or farm based recreation revenues are not reported as a separate category in the annual estimations of receipts and expenditures by USDA. But, they are routinely surveyed every five years in the USDA
Census of Agriculture. According to the 2012 Census of Agriculture, 864 farms in Colorado reported total
receipts of $28 million from agtourism
and farm-based recreation activities. The
Figure 4.25 Distribution of farm-based recreation/agtourism
number of farms participating in farmrevenues across farm and ranch operations of different inbased recreation was up from 679 farms
come classes in Colorado
in the 2007 Census of Agriculture, but
revenues were down from $33 million in
2007. In 2012, agtourism and recreation
represents 6% of the overall revenues for
those 864 farms that reported receiving
at least some revenue from this source.
Figure 4.25 illustrates that 73 percent of
the operations in Colorado that reported
farm-based recreation revenues in 2012
had total sales of less than $10,000; however, they accounted for only 8 percent
of the revenue. Twenty seven percent of
the operations in Colorado that reported
farm-based recreation received $10,000
or more, and accounted for 92 percent of
the income generated from farm-based
recreation in Colorado.
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Regional differences in numbers of operations and incomes from farm-based recreation are illustrated in the
map in Figure 4.26. The Northwest region of the state leads in income from farm-based recreation as well as
number of operations, particularly from hunting and fishing opportunities. Eastern Colorado is the smallest in
both income and prevalence of operations with agritourism activities.
While it is a small source
of revenue for the sector Figure 4.26 Map of the value of agtourism and farm-based recreation by county
in Colorado, 2012
overall, agritourism and
farm-based recreation
can offer unique income
diversification opportunities to agricultural
producers in Colorado,
while providing Colorado
residents an exposure to
agriculture. The number
of operations providing
farm-based recreation
increased from 2007 to
2012, and, with current
trends toward locally
produced foods, farm
and ranch based recreation is should continue
to be an integral part of
Colorado agriculture.

A LINK IN THE VALUE CHAIN: In 2012—the latest year for which
data are available—Colorado farms and ranches received $28 million from agtourism and recreational services.
4.4 REVENUES TO FARM AND RANCH OPERATIONS FROM RISK MANAGEMENT STRATEGIES

F

arm and ranch operations must employ a range of tools and strategies to manage the unique risks of
agriculture as a business. Some of these are essentially business strategies, such as future contracts and
options for managing prices of sales and purchases, storing harvests for sale at a later date once prices go
up, or transporting product to a buyer that provides a more advantageous price. Some of these tools and
strategies are structural, such as diversifying sources of revenue and maintaining off-farm employment.
However, some risk management options are provided by the federal government as part of U.S. public policy
for maintaining a robust agricultural sector and national food security. These include programs such as commodity subsidies, conservation payments, and disaster payments, as well as premium subsidies to help encourage farm and ranch operators to purchase an optimal level of crop and livestock insurance coverage.
The economic rationale for government intervention is to smooth out the rough edges of the financial risks
and to spread out the costs of domestic U.S. agricultural production. These subsidies can be thought of, in
some sense, as a “down payment” made by Americans on their annual grocery bill—a down payment that
helps to assure that the monthly payments at the grocery store are lower and to help assure that all American
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households are able to regularly afford an adequate diet. These government programs can also be thought
of as a way of keeping agricultural lands open and undeveloped—whether in active agricultural production or
set aside for conservation measures—rather than being sold off, parceled, and developed as residential and
commercial real estate. Finally, these subsidies can be partly thought of as payments that help keep food production located domestically here in the U.S., without which more farms and ranches would become insolvent,
leaving U.S. consumers more dependent on imports from foreign food producers.
These subsidies are criticized, however. Some argue that they represent wasteful government spending,
feeling that they are not effective in achieving the stated economic and strategic goals. Some argue that they
distort agricultural production towards those crops for which subsidies are offered and away from those for
which they are not offered. America’s trade partners, particularly in developing countries, argue that these
subsidies create an unfair trade imbalance, hurting the agricultural sectors of their economies on which they
are reliant for economic growth and reducing poverty and hunger.
4.4.1 REVENUES FROM GOVERNMENT PAYMENTS

S

ince the economic devastation wrought on U.S. agriculture by the Great Depression and the Dust Bowl in
the 1920s and 1930s, Congress has every five years considered a package of legislation called the “Farm
Bill” that provides for a range of risk-mitigating financial programs administered by the USDA for the support
of U.S. farms and ranches.
Today, three basic types of programs provide payments to agricultural producers. First are production subsidy
programs, which typically provide payments to support the production of specific commodities. The two main
crops grown in Colorado that account for most
of this type of commodity payments are corn and
Figure 4.27 Government payments of farm subsidies,
wheat, with combined payments of about $150
conservation incentives, and federal disaster relief to
million per year to Colorado farmers. Other crops,
Colorado farms and ranches
such as barley, sorghum, and sunflower, receive
smaller amounts, collectively about $15 million
a year. Livestock and dairy subsidies are more
variable, but bring in an average of $20 million a
year to Colorado. Altogether, production subsidy
programs account for about $180 million a year in
government payments.
Second are programs that compensate farmers and ranchers to keep registered lands out
of agricultural production and maintain them for
conservation purposes or the provision of ecosystem services. These programs typically target
environmentally sensitive lands such as riparian
habitat or wetlands. The main program of this type
is the Conservation Reserve Program (CRP). Colo-

A LINK IN THE VALUE CHAIN
Colorado farms and ranches received $234 million in government
payments in 2016, primarily from USDA commodity and conservation
programs.
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rado farms and ranches receive about $80 million a year
in payments under the CRP and related environmental
programs.
Third are programs that help farms and ranches in the
event of emergencies brought on by natural disasters,
such as droughts, floods, or blizzards. Disaster payments
made under such programs are much more variable and
over the last decade have ranged from $6 to $130 million depending on the year.

Figure 4.28 Crop insurance indemnities paid
to Colorado farm and ranch operations, relative to premium payments made by subsidy
and by Colorado farm and ranch operators

Altogether, Colorado farms and ranches have received
an average of about $250 million per year in federal
payments over the last decade. In 2016, the amount was
$234 million. Thus, federal farm payments to Colorado
farm and ranch operations average out to $42 dollars
per Colorado citizen.
4.4.2 NET REVENUES FROM CROP INSURANCE

C

rop insurance is an additional tool designed to
manage financial risks for agricultural producers. As
explained in the previous section of this report on “Farm
and ranch expenses for crop insurance and livestock
price insurance,” Colorado farms and ranches pay only
part of the premium for crop and livestock insurance,
with the federal government, through the Federal Crop
Insurance Corporation, paying the rest of those insurance premium payments. However, when farmers realize
crop losses, they receive the full amount of indemnity
payouts from their crop insurance policies.
For example, in 2015 (the latest year for which data were available), total premium payments to insurance
companies was $173 million. The premium paid by subsidy from the federal government was $104 million
while Colorado farms and ranches paid the other $69 million, or 40 percent of the total. Over the past decade, government subsidies consistently covered about 60 percent of the crop insurance premium for Colorado producers (Figure 4.28).
Annual premium payments have grown steadily over the last decade. Due to subsidized premium payments,
the average annual aggregate premium payments paid by Colorado farm and ranch operators was $71 million,

A LINK IN THE VALUE CHAIN: Crop and livestock insurance policies held by Colorado farms and ranches paid indemnities of $106
million and resulted in a net revenue of $37 million in 2015, due to
the fact that 60 percent of the cost of the policy premiums was subsidized by the federal government. (Average net revenue over the
last decade was $85 million per year.)
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measured over the decade from 2005 to 2015. Interestingly, however, Colorado farms and ranches appear
to have actually purchased less insurance subsequent to the very large indemnity payout years of 2012 and
2013. They (and the federal subsidy) paid smaller amounts in 2014 and 2015.
Losses by Colorado farmers have been sporadic, but have resulted in indemnities paid on claims averaging
$155 million per year over the decade from 2005 to 2015. Thus, the net revenues to Colorado farms and
ranches from crop and livestock insurance (indemnity minus premium paid by operators) averaged $85 million
per year over the decade from 2005 to 2015. On occasional years, the insurance companies underwriting
crop insurance policies for Colorado farm and ranch operations took considerable losses, such as -$62 million
in 2012 and -$160 million in 2013. However, the net revenues to insurance companies averaged $17 million
per year over the full decade from 2005 to 2015. And, finally, the net cost to the government (and thereby to
U.S. taxpayers) equaled the amount of premium paid by the subsidy, which averaged $102 million per year
over the decade from 2005 to 2015.
4.5 OFF-FARM EMPLOYMENT

N

ationally, in 2016, the households of farm or ranch operators in the U.S. had, in total, an average income of
$117,918. By comparison, the average U.S. household income was $83,143. In other words, farm operator
households have 42 percent higher income than average U.S. households. In 2011, this gap was 25 percent,
so it has grown significantly in the last five years. For U.S. farm households, 2016 income from the farm operation was estimated to be $24,731 , while income from off-farm sources was $93,187 (Figure 4.29(a)). Thus,
off-farm income provides 79 percent of total household income across U.S. farm households.
However, averages can sometimes be misleading. Dividing farm operator households into three broad categories, we see that commercial farm operator households have, simultaneously, a much higher average
income overall, at $309,751, and a lower average off-farm income, at just $65,979, or just 22 percent of total
farm household income. At the other end of the spectrum households of operators on residential farms have
a higher average income overall, at $114,555, and an average farm income of just $345. Clearly these households are not relying upon the farm income. Many are, in fact, taking a loss in the farm operation, bringing
the average farm income close to zero. Tellingly, these households have the highest average from unearned
income sources, such as investments. The greatest discrepancy are the intermediate farms, with total family
income of $67,615, actually 20 percent below average U.S. household income. These lower-income farm-operator households are more dependent on off-farm income.
Even so, off farm income offers a number of advantages. To the extent that it is unrelated to farming activities,
can provide some income source diversification
and thus some income stabilization for households
A LINK IN THE VALUE CHAIN:
engaged in farming and ranching. Off-farm income
may also provide other important income smoothHouseholds of Colorado farm and
ing or diversification benefits, such as health or
ranch operators had an estimated
retirement savings plans.

off-farm income of $3.4 billion in

State-specific data on off-farm income is not avail2016.
able. However, assuming that the households of
Colorado farm and ranch operators fit U.S. averages, a first approximation is that in 2016 the households of Colorado farm and ranch operators received roughly $3.4 billion in off-farm income, up from $2.3 billion a decade earlier (Figure 4.30), thus cushioning these
households against the vagaries of farm incomes. This must be interpreted with caution, because the large
majority of these households are associated with residence farms who already enjoy a higher household
income, and may have, for this very reason, purchased a rural property and engage in minor recreational or
household-scale agricultural production activities on the side.
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Figure 4.29 Average income, by source, for principal
farm operator households in the U.S., 2016. (a) averages
for all farms and (b) averages for residence farms, intermediate farms, and commercial farms separately.

4.6 VALUE OF OTHER BENEFITS OF FARMING AND RANCHING TO OPERATOR HOUSEHOLDS

I

n terms of the value chain, some other benefits are generated that are realized by those engaged in agricultural production, but for which they do not receive actual payment. These can be thought of as “in kind” or
intangible benefits of being associated with the farm or ranch.
4.6.1 VALUE OF HOME CONSUMPTION

O

ver the long sweep of human history, a farmer’s first concern was to feed his or her family. Once household consumption needs were met, they would then sell surplus product in the marketplace. In today’s
economy of specialized production, most farmers are focused on marketing their harvests as commodities,
expecting that their farm income will contribute to taking care of the needs of their families. However, there
are still opportunities for farm households to enjoy the fruits of their agricultural labors, quite literally.
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The value of home consumption of crops and livestock
products has trended upward over the last decade. The
value used to be split more closely between crops and livestock products. Since 2005, the value of home-consumed
livestock products has increased, to about $14 million in
2016, while the value of home consumed crops has remained more modest, at about $2 million in 2016.
4.6.2 VALUE OF OPERATOR DWELLINGS

F

arm and ranch operations often include some sort of residential real estate, a farmhouse or a ranch house. While
accounting for the value of such dwellings can vary, based
on a variety of factors, it can be another benefit to the farm
or ranch owner and/or operator, either providing them with
a residence (and thus offsetting their household’s cost of
renting or purchasing a home separately), providing hired
managers or workers with a residence (and thus offsetting
some of the cost of employing them). Regardless of the use,
Figure 4.31 The value of home consumption
of crops and livestock products by Colorado
farm and ranch households

A LINK IN THE VALUE CHAIN:
Households of Colorado farm and
ranch operators consumed about $16
million worth of crop and livestock
products in 2016.
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Figure 4.30 Estimated off-farm income for
households of principal farm and ranch
operators in Colorado

the value of such dwellings can be expressed in
terms of their opportunity costs as rental properties. The value of the farm or ranch dwelling is
essentially tied up in the capital value of the land.
It does not always, however, directly contribute to
the agricultural productivity of the farm or ranch
operation and thus should be accounted for separately. And, as we can see in Figure 4.32, that
value is not insignificant.
4.6.3 VALUE OF THE AGRARIAN LIFESTYLE

A LINK IN THE VALUE CHAIN:
Colorado farms and ranches realized
an imputed value of $321 million
from on-farm residential dwellings in
2016.
Figure 4.32 Gross imputed value of farm dwellings

F

inally, we must note that for those who live and
work in agriculture there is a less tangible value
of the agrarian lifestyle that comes with operating
a farm or ranch. True, that value is not for everyone, at least not to the same extent. It is also true
that the intangible value is intrinsically wrapped
up in the operational decisions and capital gains
considerations of farmers as business investors
and owners of capital (Blank, 2005).
But, career and lifestyle preferences are real and
can be revealed in a variety of ways, such as by
direct survey methods or by revealed preferences
of farm and ranch operators. In particular, the large
population of residential farms, with high off-farm
incomes, reveals preferences for a lifestyle more
closely connected to the land and to rural amenities. Such preferences for the agrarian lifestyle can also be
seen in the willingness of equine enthusiasts and agritourism consumers when they pay for the recreational
experiences of on-farm activities. The magnitude of this value, however, is a question for further investigation.

A LINK IN THE VALUE CHAIN:
Many place a high value on the opportunity to live the agrarian lifestyle on a
farm or ranch in Colorado.
4.7 VALUE OF AGRICULTURAL PRODUCTION AND AGRICULTURAL LANDS TO THE PUBLIC

I

t is clear that consumers value the commercial products of agriculture. This is evidenced by the power of
consumer demand driving the commercial value chain from its retail base. Yet, consumers also value some of
the less tangible aspects of agriculture as well: things that cannot be simply bought and sold. These includes
such provisions that come from agriculture as open space, wildlife habitat, water quality, recreational opportunities, and the lifestyle and qualities of rural communities. To be accurate and complete, a value chain analysis
must consider these sources of value to society as well.
There are two general ways that residents and visitors to Colorado benefit from Colorado farms and ranches
beyond their direct purchase and consumption of the commercial commodities and services they provide
(Seidl, 2006).
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First, there is the value of “ecosystem services.” These arise when individuals, businesses, and communities
directly derive value from the environmental qualities or services provided by agriculture or the agricultural
use of neighboring lands. Such benefit, for example, can include improved water quality from wells fed by
a watershed that has been preserved by an operating ranch as grazing pastures and woodlands. Or, simply
being in vicinity of a farm that has preserved open space, good views, and wildlife habitat can be of real value,
compared to being surrounded by urban congestion, traffic, and sprawl.
Second, people also derive real value from knowing that the characteristics of agricultural lands remain intact even if they do not come into direct contact with them. This is called “existence” value. Just knowing that
there is pristine open space “out there” provides comfort and assurance to many, a sense that the world is
“right” and that our connection with America’s past is still intact can be a source of pride and comfort.
As an extension of “existence” value, many people also feel better about the world because they know that
those desirable features of the countryside will be preserved and passed on to future generations for them to
experience if they so desire. This is called an “option” value. It can be described as the value of setting aside
natural habitat and agricultural lands as a sort of savings or bequest, keeping those resources available to be
utilized in the future if and as they are needed at that time.
We must be clear that some of these intangible values may be highly location-specific. They follow the old
real estate adage that the three most important factors in a property’s value are “location, location, and location.” For example, the last remaining open space within an already crowded urban corridor may elicit a much
more vigorous response from the community to be preserved in its traditional state than would a lonely strip
of grazing land forty miles away from the nearest paved highway. Still, there is a tremendous and often unappreciated value imparted by agricultural operations and agricultural lands to the larger population. Fortunately, there are several ways to get a glimpse at this value.
4.7.1 VALUE OF OPEN SPACES AND ECOSYSTEM SERVICES

T

here are several ways that people can be observed making economic decisions that show how much they
enjoy or want to preserve the ecosystem services, the existence value, or the option value of agriculture
and agricultural lands. As a result, there are several ways to measure, often with surprising accuracy, the value
that people place on the less tangible benefits that agriculture provides.
One lens through which we can see the value of agricultural areas is the expense borne by touriststo visit
areas area that benefits from nearby agricultural use, such as hunting on public lands surrounded by ranches
that provide game habitat. If there is a value to a certain region, people will want to visit. The more they want
to visit, the more they are likely to pay to make their visit happen. Surveying travel costs incurred by visitors
can indirectly measure how much the intangible qualities that are due to agricultural lands matter to them.
A second lens through which the value of agricultural lands can be seen is in real estate prices of non-agricultural properties located nearby farm and ranch lands. This becomes clear, for example, by comparing the
value of two houses that are equivalent in terms of square footage, number of baths, quality of kitchen, and
all the other characteristics that real estate agents—or Zillow.com—are sure to consider. The only difference
is that one house abuts the picturesque land of a working ranch while the second house is boxed in, deep
in a suburban neighborhood. We would expect the house with access to open space and a ranch view will
sell for more than the house that is boxed in by its neighbors. The difference in the real estate value between
these two houses is an indirect measure of the value that those bidding in the real estate market place on the
benefits they derive from being close to the ranch lands. Again, these benefits can occur even if the homeowners are not granted access to go onto the ranch property. Those benefits may be merely the expectation
that the land behind them is not likely to be dug up and developed changing their view into one of roofs and
backyards.
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A third lens that reveals the value of agricultural open space is payment made to preserve agricultural lands.
Both public and private entities may purchase farm and ranch lands outright or may purchase “development”
or “conservation” easements on farm and ranch properties, in order to preserve them as working agricultural
lands, as open space, or as natural habitat. The purchase of farm and ranch lands occurs typically in prime
locations, whether from a planning perspective by public authorities or from a wildlife or environmental quality
point of view by private organizations such as The Nature Conservancy.
In the purchase of a development easement or the “development rights” on an agricultural property, the
farmer or ranch owner is paid an agreed amount and an easement is then created that restricts the use of that
property as agreed. This strategy addresses the fact that those who purchase land for real estate development are often willing and able to pay a higher price for farm land to develop it for residential or commercial
use. The easement mechanism is intended to assure that the land owner still is able to receive the fair market
value “as if” they were to sell the property for real estate development. While there are investment and tax
incentives that can complicate the pricing of these easements, they do, however, derive their basic value from
the willingness of the public or of private organizations to collect the necessary funds and make the purchase
Lands that have been sold outright or that have sold off development easements often continue to be operated as agricultural lands by their owners. In other cases they may be turned into public parks or into private
preserves. Limited agricultural uses, such as seasonal grazing may continue to be allowed. How they are
operated is not exactly the point for this discussion, however. It is rather the mere fact that the preservation of
such lands can elicit an economic transaction to keep them in agriculture, or as open space reveals, the very
real value of the daily, monthly, or annual stream of ongoing benefits for society that come from those lands.
It is also possible to observe the value that people derive from agriculture simply by asking them about it.
Methods have been devised to elicit values and attitudes from survey respondents, asking them various questions about how much they would be willing to pay to preserve a resource or how they feel about agriculture.
A survey, conducted by Colorado State University, sought to assess the “contingent valuation” that residents
of Chaffee County, Colorado, place on ranchland open space and on water quality associated with those
open space lands (Cline and Seidl, 2008). In that survey half of the county residents who responded thought
that all working landscapes should be preserved in their current condition. In response to questions about
how much it was worth to them, the average value per person was about $153 per year to preserve the county’s working landscapes and $114 a year to provide additional funding for water quality. These translate into
close to $3 million a year of value for the residents of the county from these characteristics of the county’s
ranchlands.
4.7.2 VALUE OF COLORADO AGRICULTURE TO RESIDENTS OF COLORADO

A

s part of this overall project, a survey was conducted on Public Attitudes about Agriculture and Food by
our team at Colorado State University for the Colorado Department of Agriculture (Chriestenson et al, Colorado Department of Agriculture, 2017). It looks at how Colorado residents feel about aspects of agriculture
that may not be as easily described in dollars and cents.
This survey of Colorado residents found that agriculture is viewed as the second most important industry in
Colorado, after tourism, but before hi-tech, education, and mining. Eighty six percent of respondents indicated
that the presence of farms, ranches, and agriculture was important to Colorado. Over 95 percent felt that it
is important to maintain agricultural land and water in agriculture. The motivations for this were, according to
70 percent, to maintain food production, according to 63 percent to maintain open space and wildlife habitat,
according to 61 percent to provide agricultural jobs and businesses in the state. Just 34 percent said that it is
important to maintain Colorado’s western heritage. The survey also found that more than 90 percent of Coloradans would buy more Colorado products if they were labeled as such or were more available.
71

4.8 SUMMARY: COLORADO’S WORKFORCE IN
PRODUCTION AGRICULTURE

Table 4.3 The list of industry sectors included in this
workforce analysis of production agriculture

T

he structure of the workforce engaged in production agriculture is complex. Not only are owner-operators of farms deeply involved, there are also hired
employees and contractors. All three of these categories can include a combination of managers, skilled
tradespeople, and laborers:
Owner-operators:			
• Primary operators		
• Part time operators
Employees:
• Primary operators
• Part time operators
• Laborers
Contract workers:
• Skilled trades workers
• Laborers
According to the 2012 Census of Agriculture, on
Colorado’s 37,054 farms and ranches, there were
59,479 primary operators. Of these, 23,705 describe
farming as their primary occupation, while the remaining 35,774 have another primary occupation or are
retired and work on the farm or ranch as part time operators. However, not all of these operators identified in
the Census of Agriculture are owners. Some are employees hired as full time or part time operators. Additional employees are hired as full time or part time laborers. According to the Census of Agriculture, 7,393 of the
37,054 farms and ranches in Colorado hired at least one employee, including 15,454 as full time and 23,429
as part time employees. These numbers do not differentiate between employees with management responsibilities and those with labor jobs. Finally, figures are available that show farm expenditures on contract services and contract labor, but they do not indicate the numbers of workers employed by the firms providing the
contracted services or labor.
Across a set of production agriculture subsectors (Table 4.3), EMSI reports about 28,000 employed in the
crop and livestock production sector in Colorado (Table 4.4). Employment in farming and ranching is in relative
decline, with a less than 1 percent job growth rate between 2012 and 2016, falling short of the rate of growth
in the state’s workforce. The demographic structure of the industry is relatively old, with the largest age group
between 55 and 64, and there is a large gender gap, with 72 percent male and 28 percent female. Farming
and ranching jobs are less prevalent in Colorado than in the nation as a whole (at 21 percent below the national average). Average earnings in Colorado agriculture are on par with agriculture nationwide, at just over
$36,000 per job per year. The 30 most common jobs in the sector and recent growth trends by job category
are shown in Table 4.5.

A LINK IN THE VALUE CHAIN: A variety of indirect lifestyle and
environmental benefits are generated by agriculture. Over 95 percent of respondents in a recent survey report that it is important to
them to maintain agricultural land and water in agriculture.
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Table 4.4 Staffing pattern overview for Colorado’s
production agriculture
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Figure 4.33 Numbers employed and median hourly earnings in production agriculture in Colorado,
by typical entry-level education requirements

Table 4.5 Top 30 jobs in the production agriculture industry group in Colorado, by percent of total jobs in
the industry group
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5
COMMODITY MARKETING, PROCESSING, AND FOOD AND BEVERAGE
MANUFACTURING

O

nce agricultural products are harvested—and assuming they are not used on farm—they are sold to those
who value those products. The vast majority of agricultural products are sold to intermediaries in the
value chain who are able to create some value added with those products. Sometimes that value is created
simply by transporting the product and marketing it, making sure that it arrives in the hands of those who
need it for their own business purposes, when and where they need it. Value can also be created by processing agricultural products, changing their form or extracting valuable constituent parts, such as by milling or
slaughtering or simply washing and freezing. And value is added by manufacturing products that use the agricultural commodity as an input or ingredient. These processing and manufacturing industries include trades,
such as milling, baking, or brewing, that are as old as civilization itself.
Marketing, processing, and manufacturing enterprises develop according to a different logic than agricultural
production. Their location and specialization is less dependent upon the available land and water resources or the microclimate of the given region. Some businesses are more economically viable if located near
the source of a particular agricultural input, such as animal slaughter plants near large feedlot operations or
cheese making near dairy farms. Others are less tied to the source of inputs, such as confectionary manufacturers, who may even import chocolate and other ingredients from outside the U.S. Instead, such businesses
may be located where they are because of local expertise, a large nearby consumer base, other marketing
advantages, or simply because of history and good fortune.
From this stage, the value chain of Colorado agriculture becomes much more integrated with the national and
global economies. While some of Colorado’s food or beverage manufacturing businesses may focus on local
or regional markets, many sell to buyers much further afield. Out of a total of $16.9 billion in sales in 2016 by
Colorado agricultural commodity marketing and food and beverage manufacturing, an estimated $7.1 billion
(42 percent) were sold in Colorado and an estimated $9.8 billion (58 percent) were sold out of state; of those
an estimated $1.6 billion (10 percent of the total) were exports from the U.S.
As we leave the farm gate, we leave behind one of our richest sources of data on Colorado agriculture. The
statistics that have been highlighted in the first three parts of this report from the USDA do not extend down
the value chain to its middle segments of marketing, processing, and manufacturing. We turn instead to statistics compiled by the services of Economic Modeling Specialists Incorporated (EMSI) which include sector-specific estimates on industry inputs and outputs and industry workforce that draw from a wide range of government sources, including the Bureau of Economic Analysis, U.S. Census Bureau, the Bureau of Labor Statistics,
and others.
5.1 Overview of Agribusinesses and Food and Beverage Manufacturing in Colorado

F

ood and beverage manufacturing enterprises transform raw agricultural materials into products for intermediate or final consumption by applying labor, machinery, energy, and scientific knowledge. Some products may serve as inputs for further processing (such as syrup for manufacturing soda). According to a recent
USDA Economic Research Service report, in 2015, these plants accounted for 16 percent of the value of shipments from all U.S. manufacturing plants, with meat, beverage and dairy manufacturing representing the largest sectors (Figure XX). These plants employed more than 1.5 million workers in 2015 (about 14 percent of all
U.S. manufacturing employment and just over 1 percent of all U.S. nonfarm employment). The meat process75

ing industry employed
the largest percentage
of food and beverage
manufacturing workers
in 2015 (31 percent),
followed by bakeries (16
percent), and fruits and
vegetables (11 percent).

Figure 5.1 Components of food and beverage manufacturing value,
for the entire United States, 2015

The presence of food
and beverage manufacturing throughout
the US is illustrated in
Figure 5.2. Colorado is a
relatively active state for
the mountain west region. In this section, we
will explore the state’s
manufacturing establishment and employment
dynamics in more detail.
There is no complete listing of all agricultural and food businesses in Colorado, but there are some websites
and directories that offer information to understand the breadth of the sectors.
The Rocky Mountain Agribusiness Association is one trade group that provides Advocacy, Education, and
Networking for the broader industry, with over 150 companies and 400 individual industry professionals as
members (https://rmagbiz.site-ym.com/). Their online directory is available to its members.
For businesses that are distributing, processing or serving food between the farm gate and consumers, Colorado MarketMaker is a joint initiative of the Colorado Department of Agriculture and Colorado State University
that integrates business-develFigure 5.2 Total food and beverage manufacturing establishments in
oped profiles created when they
2015
join the state’s Colorado Proud
program with purchased business
data to make a more complete
picture of the industry, including
all registered food sector firms.
The Colorado Market Maker system provides an online directory
and mapping system for all of profiles (https://co.foodmarketmaker.
com/catalog/business). Figure 5.3
shows and example map for one
sector and county of Colorado,
and Figure Table 5.1 provides a
list of sub-sectors, along with the
total number of business establishments in each in 2013, total
employment, and shows how the
smallest, mean/median, and largest employers vary by size. This
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gives a sense of the industry’s structure. For 2013, there were 15,598 business in the 21 sectors listed. Together they employed a total of 250,915 employees in 2013.
Beyond these aggregate numbers, it is interesting to note how the size of employers vary across sectors and
metro/non-metro establishments. For example, the difference between an average and largest employer in
flour milling is relatively small (33 vs. 77 for metro millers) when compared to bakeries (12 vs. 506 in metro
areas). The structure of the industry may be important if it is a signal of entrepreneurship (more small firms
may be start-up businesses) or market access for Colorado producers (smaller firms may provide sales opportunities to producers looking to sell to processors who can use their primary products). In general, metro
establishments employ more workers than non-metro businesses, but these numbers are more even in the
retail and food service sectors.
In addition to these 2013 data, we can explore the longer-term trends for this industry using data available
through a cooperative agreement with the USDA Economic Research Service. First, we will consider the number of firms in each sector over time as a signal of sector dynamics. Figure X groups three food manufacturing sectors that appear to be mature and stable, as indicated by a small and stable number of establishments
across the past couple of decades. Two of these are staple ingredient products, and both relate to commodities grown in the state (flour, small grains, sugar beets). Employment numbers have remained stable (flour
milling and frozen food) or declined (sugar) over this same period.
5.2 AGRICULTURAL COMMODITY MERCHANDISING

M

erchant wholesalers of agricultural commodities are in the business of buying from producers and then
aggregating, storing, transporting, and selling the commodity to intermediate or final users. As “market
mediators”, they will typically be attentive to price changes and use a number of financial or contractual mechanisms, such as futures contracts or options, to make money by following the classic adage “buy low, sell
high.” However, the value they add to the value chain is very real and comes essentially from smoothing out
differences in supply and demand along the value chain, making sure that products get to users when and
where, and in the quantities, they are needed.
Figure 5.3 Example of Colorado MarketMaker map for one sector of food and beverage manufacturing establishments in a region of western Colorado
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Table 5.1 Overview of businesses in Colorado’s agricultural and food value chain after the
farm gate: Metro vs Non-Metro numbers of establishments and structure of employment, 2013

In Colorado, the bulk of merchandizing business involves grains and oilseeds. According to Colorado Corn,
there are roughly 125 grain buying entities across Colorado—elevators, cooperatives, brokers, etc.—with
some of the more visible and larger operations being Cenex Harvest States (CHS), Cargill, Temple Grain, and
Roggen Elevator. Most operate in the Northeast, East Central, and Southeast regions of Colorado (Colorado
Corn, 2018), within the major grain and oilseed-producing regions illustrated on the map in Figure 2.5 Map
of Colorado land cover and crops). Given the very nature of the business, such facilities and operations are
geographically widespread.
According to EMSI annual estimates, the 130 or so farm commodity merchant wholesalers operating in Colorado realized about $216 million in sales in 2016. Sales have grown 35 percent over the last five years. They
employ 1,300 workers, with total earnings of about $188 million in 2016.
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Employment in these sectors has remained relatively
stable over the last decade, with a slight shift out of
grains and into other farm products. Earnings grew
with commodity prices from 2006 until 2012, but
have stagnated since. Other agricultural products—
like pork, milk, or some fresh produce—are not handled by such market mediators. The delivery of the
output may be internal to the same business entity
that does the production, or the product may already
be contracted by users before it is physically produced. In such vertical coordination strategies (see
MacDonald et al, 2004), the costs of transportation
and storage may be internal to the sector. (For more
on these, see the earlier section on farm expenses
for “Marketing, Storage, and Transportation”.)

A LINK IN THE VALUE
CHAIN
Agricultural commodity merchants made an estimated
$216 million in sales in Colorado in 2016.

5.3 AGRICULTURAL COMMODITY EXPORTS

O

ne possible destination for a range of commodities produced by Colorado farms and ranches is export
from the United States to foreign markets around the world. In 2016, about $1.6 billion worth of agricultural exports from the U.S. are estimated by the USDA to have originated from Colorado.
Table 5.2 Agricultural commodity merchant wholesalers: number of establishments, estimated
sales, sales growth, location quotient, jobs, and total earnings in Colorado in 2016
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It must be noted that no one comprehensively tracks
exact transactions of agricultural commodities as
they leave the state and then the country. In fact
shipments of commodities are combined and commingled from many sources before they arrive at major ports for export. State export numbers are based
upon calculations from records of total U.S. exports,
records of state level production, and relative state
level prices, to arrive at an estimate of what share of
total U.S. exports have been fulfilled by the products
grown in Colorado.

Figure 5.4 Agricultural commodity marketing jobs
and payroll in Colorado, 2005-2016

According to estimates by the USDA’s Economic Research service, the largest Colorado contribution, by
value, to U.S. agricultural exports in 2016 was beef,
at $307 million (USDA-ERS, State Export Data, 2018).
This represents about 16 percent of the value of Colorado beef production in 2016.
Wheat, at $181 million was the second largest Colorado contribution to agricultural exports. While 40 percent of the total U.S. wheat crop was exported, about
62 percent of the Colorado wheat crop is estimated
to have been exported in 2016, based on comparing
farm receipts with USDA export estimates.
Much of these grain exports are handled by the
commodity merchant wholesalers reviewed in the
previous section. Thus, their contribution to the value
chain of Colorado agriculture is greater than just instate sales. Major export terminals are located in the
U.S. northwest and the Gulf coast. Thus, a majority of
the Colorado grain crop in a given year is transported to one of those locations.
Over $1 billion worth of other agricultural exports
are estimated to have come from Colorado in 2016,
including a wide range of raw products, food ingredients, and manufactured products such as beer and
wine. Given the size of craft brewing in Colorado,
beer is likely to contribute significantly to Colorado’s
export values in the “other products” category.
5.4 GRAIN MILLING AND OILSEED PROCESSING

R

A LINK IN THE VALUE CHAIN:
Agricultural commodity exports
from the U.S. that originated from
the state of Colorado were estimated to be worth $1.6 billion in
2016.

ecall from Part 3 that Colorado farms produced
and sold $496 million worth of corn, $295 million
worth of wheat, and $18 million worth of oilseeds
in 2016. Grain and oilseed milling is a value adding process that involves the grinding and separating of the
constituent parts of the grain or oilseed. Wheat grain is milled into flour. Corn can be milled into solid and oil
components, and each of these can be further separated or processed into ingredients like corn starch or
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high fructose corn syrup (HFCS). Some of this processing of grains may be useful for animal feed, which will
be considered further in the following section on “Animal Feed and Animal Food Manufacturing.”
In the U.S., wheat milling capacity has long been mostly located along the Mississippi River and Great Lakes.
Thus, much of the Colorado wheat crop that is not exported and is instead processed domestically is transported to these major milling
facilities. Large purchasers of
Figure 5.5 Colorado’s agricultural exports, as estimated by USDA
Colorado wheat, both directly and indirectly via local and
regional grain merchandisers,
include Cargill, ConAgra, and
others. The largest wheat milling
capacity in Colorado is the Ardent Mills facility in Commerce
City. It can handle about 15 percent of the Colorado crop and
is part of an innovative segment
of identity-preserved production
for premium whole wheat products (Haley, 2012).
In 2016, according to EMSI
estimates, there were five flour
mills, four malting operations,
and two other grain and oilseed
processing facilities in the state.
Flour milling accounted for an
estimated $239 million in sales,
up 77 percent from five years
earlier. Processing of other
grains and oilseeds, largely
corn and sunflower, accounted
for an additional $105 million.
Niche malt manufacturing has
emerged in the state, with four
new establishments in the last
five years with combined sales
in 2016 of about $8 million.
This segment of the value chain
is estimated to employ about
250 Coloradans and pay about
$22 million in total earnings,
including wages, salaries, and
benefits.

A LINK IN THE VALUE CHAIN:
Grain millers and oilseeds processors sold $344 million in 2016.
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5.5 ANIMAL FEED AND ANIMAL FOOD MANUFACTURING

R

ecall from Part 3 that Colorado farms sold $920 million of feed crops in 2016. Half of that was corn, at
$496 million, and a third was for hay, at $296. In fact, animal feed plays a pivotal role in the value chain of
Colorado agriculture, a complex linking of crop production, livestock production, and processing/manufacturing.
Given the large livestock populations in Colorado, there is naturally a large demand for animal feed (an estimated $1.16 billion in 2016, as described in the section on “Purchased Feed” in Part). Additionally, given the
large animal slaughter and meat processing industry described in the previous section, there is a large supply
of slaughter by-products that can be used in the manufacture of both animal feeds for livestock and pet foods.
Table 5.3 Grain and oilseed processing firms: number of establishments, estimated sales,
sales growth, location quotient, jobs, and total earnings in Colorado in 2016

The products of the animal feed and animal food manufacturing businesses include bulk grain-based and fodder-based products, as well as protein supplements and other dietary supplements, primarily sold to feedlots.
Products also include bagged feeds sold to smaller livestock operations and to consumers via animal feed
stores and farm and ranch supply retail outlets. Other products include bagged and canned dog and cat foods
manufactured using a range of grain, vegetable, meats, and other animal byproducts in their formulations.
Thirty-four firms located in Colorado manufactured an estimated $592 million worth of livestock feeds in 2016.
These products utilized some of the $920 billion of feed crops as well as some of the byproducts, such as
bone meal, from the animal slaughter in Colorado. Colorado’s feed crop production, imports of corn grain, and
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food manufacturing together supplied the $1.16 billion of feed purchased by Colorado farms and ranches in
2016. Colorado also accounted for an estimated $143 million worth of animal feeds exported from the U.S. in
2016 (USDA-ERS State Export Data, 2018).
In addition, 17 dog food and cat food manufacturers in Colorado produced and sold $569 million worth of
pet food products largely destined for retail markets. Together, businesses manufacturing feeds and foods
for animals accounted for $1.2 billion in sales of product, over 1,000 jobs, and about a $97 million in payroll in
Colorado in 2016.

A LINK IN THE VALUE CHAIN:
Manufacturers of animal foods and feeds sold a total of $1.2 billion in
2016. Of this, manufactured livestock feeds were $592 million, and
were accounted for in feed purchases by farm and ranch operations.
Dog and cat food manufacturing accounted for $568 million in 2016.

5.6 BIOFUELS MANUFACTURING

A

fter animal feeding, one of the largest uses of the Colorado corn crop is fermentation and distillation to
produce ethanol, a “biofuel” that can be used in combination with gasoline. In the U.S., by law, gasoline
must be sold as a blend with 10 percent content of an oxygenator to enable complete combustion in an automobile’s engine to improve air quality. Ethanol is the preferred oxygenator in the market today, resulting in a
blend known as “E10”. A high ethanol blend, E85, is also widely available in the U.S. In Colorado there are four
ethanol plants, three of which utilize corn grain as primary feedstock. The fourth is a smaller specialty plant
designed to utilize waste from the brewery industry.
The biorefinery in Golden, associated with the Coors brewery, is primarily a pilot facility. The combined capacity of the three main plants is 150 million gallons of ethanol per year. At full production these plants can utilize
close to 50 million bushels of corn. Thus, the capacity of these three plants is sufficient to utilize more than
a third of the 135 million bushels of corn grain produced in Colorado in 2016. This is high enough capacity
needs that additional corn grain is brought into the state to meet the combined demand for livestock feeding
and ethanol fermentation.
About one third of the grain mass used in ethanol production—thus about 15 to 18 million bushels a year in
Colorado—is returned as distillers’ grains. So, in addition to the sale of ethanol for use in gasoline blends, distillers’ grains are sold for animal feed.
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Table 5.4 Animal food and feed manufacturing firms: number of establishments, estimated sales, growth, location quotient, jobs, and total earnings in Colorado in 2016

Figure 5.6 Grain milling and oilseed processing:
jobs and earnings 2005-2016
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Figure 5.7 Animal food and feed manufacturing:
jobs and earnings 2005-2016

Another important co-product
from fermentation is carbon
dioxide. Ethanol plants are
equipped to capture CO2 as it is
produced and bottled. This can
then be sold to a number of customers, including manufacturers
of carbonated beverages.

Table 5.5 Ethanol biofuel plants in Colorado

According to EMSI estimates,
Colorado’s ethanol plants sold
about $120 million, while employing about 100 workers and paying about $15 million in payroll.
An additional nascent bioenergy sector in Colorado is biomass co-generation in electric power. Likely this is
utilizing forestry byproduct, such as sawmill scrap, sawdust, or pellets. But, worldwide the use of biomass for
electricity generation is greater than the use of grain or sugar crops for biofuel manufacture.

A LINK IN THE VALUE CHAIN:
Colorado ethanol plants sold an estimated $141 million in 2016.
Table 5.6 Bioenergy producers: number of establishments, estimated sales, growth,
location quotient, jobs, and total earnings in Colorado in 2016
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5.7 SUGAR REFINING

S

ugar beets must be processed relatively quickly following harvest, as the sucrose contained in the beet
begins to break down quickly. The processing needs be completed during the harvest season. That fact,
combined with high transport costs (given that sugar beets are primarily water), makes regional processing
centers a necessity. The products from sugar beet refining include granulated and powdered sugar, molasses
products, and beet pulp. The sugar is sold both in retail and industrial quantities. The molasses products and
beet pulp can be used as animal feed.
Western Sugar Cooperative, in Fort Morgan, a location central to the Colorado beet growing region, is the
primary sugar refiner in Colorado.
Table 5.7 Sugar refiners: number of establishments, estimated sales, growth, location quotient, jobs, and total earnings in Colorado in 2016

Figure 5.8 Biofuels manufacturing: jobs
and earnings in Colorado, 2005-2016
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Figure 5.8 Sugar refiners: (a) jobs and
(b) earnings in Colorado, 2005-2016

5.8 WOOD AND PAPER PRODUCT MANUFACTURING

W

ith close to 25 million acres of forest land in Colorado, it has a surprisingly small forest products industry.
In section 3 above, we saw that the USDA estimates that only $5 million of forest products were harvested in Colorado in 2016. The EMSI input-output models agree, reporting timber tract operations (NAICS code
113110) to have produced $4.2 million and forest nurseries (NAICS code 113210) to have produced $2.4 million,
so together contributing $6.6 million to revenues. These industry categories align with what we could consider agricultural forestry. But, whether the total is $5 million or $6.6 million, these are small numbers and do not
suggest enough harvest to support much of a wood or pulp-and-paper products industry in Colorado. However, according to EMSI, logging (NAICS code 113310) in Colorado harvested $36 million in 2016, above and
beyond the agroforestry categories of production and harvest.
Altogether these harvests support 33 small sawmills in Colorado with total employment of 292 and single
paper mill in Denver that employs about 30, with total 2016 earnings of $15 million. The location quotient for
sawmills is just 0.19, meaning that Colorado has only one fifth the national average of employment in sawmills.
Still, employment and earnings may have ticked up slightly due to the Pine Beetle crisis during 2007-2012
(Figure 5.10).

Table 5.9 Sawmills and paper mills: number of establishments, estimated sales, growth,
location quotient, jobs, and total earnings in Colorado in 2016

A LINK IN THE VALUE CHAIN
Colorado sugar beet processors sold $81 million of
sugar and co-products in 2016.
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Figure 5.9 Sawmills and paper mills: (a) Jobs and (b) Earnings in Colorado, 2005-2016

5.9 ANIMAL SLAUGHTER, PROCESSING, AND MEAT PACKING

C

attle represent the largest volume passing through Colorado slaughter plants. In 2016, 2,457,300 head
of cattle were slaughtered in Colorado. Total live weight of the cattle slaughtered was 3,437,263,000
pounds, with an average live weight per animal in 2011 of 1,400 pounds.
Sheep and lambs are the second largest volume. In 2016, 829,600 sheep and lambs were slaughtered in Colorado, making Colorado sheep production the largest among U.S. states. Live weight of the sheep and lambs
slaughtered was 133,906,000 pounds, with an average live weight per animal in 2016 of 162 pounds.
Virtually all hogs grown in Colorado (99.7 percent) were shipped out of state for slaughter, packing, and
processing. While 3,128,000 hogs were marketed by Colorado livestock producers, just 20,300 hogs were
slaughtered in Colorado in 2016. Live weight of those hogs slaughtered was 2,481,000 pounds, meaning average live weight per hog in 2011 was 252 pounds. In addition, 2,369,000 chickens and an unspecified count
of turkeys were slaughtered and processed in Colorado in 2016. (USDA-NASS, Colorado Agricultural Statistics, 2016)
The products of the meatpacking industry include fresh meat, frozen boxed meat, tallow, hides, and other
byproducts, such as organ meats, bone meal, and blood products. Fresh meat is the most valuable. Frozen
boxed meat is sold at a discount relative to fresh. Most fresh meat is sold quickly via grocery and specialty
retail outlets as well as foodservice outlets. Fresh and frozen meat is sold to food manufacturers to use as an
ingredient in manufactured products.
According to USDA State Export Data (2018), an estimated $307 million worth of the beef and veal and $58
million of the pork exported from the U.S. in 2016 originated in Colorado. Many of the hides produced in
Colorado, at $76 million, are also exported. According to EMSI (2012), animal slaughter and meat processing
accounted for $2.96 billion in sales in Colorado in 2011. It employed over 8,270 workers and had an estimated
$316 million annual payroll.
There are 32 USDA registered livestock slaughter plants in Colorado (Meat, Poultry and Egg Product Inspection Directory, USDA). Of these, two stand out as being industrial scale operations.
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JBS, with its North America headquarters located in Greeley, Colorado, is
the largest animal protein producer and the largest protein producer in the
world. Its beef plant in Greeley, with reported capacity of 5,500 head per
day, makes the JBS Greeley Beef plant the largest slaughter and meatpacking operation in Colorado.
Cargill Meat Solutions, located in Fort Morgan Colorado, is the other major
beef slaughter plant in the state, with reported capacity of 5,000 head or 4
million pounds per day.
The combined capacity of just these two plants exceeds 3 million head per
year. Since the total reported slaughter for the state of Colorado for 2016
was 2,457,300 head (USDA-NASS, Colorado Agricultural Statistics, 2016),
this implies that these plants do not operate at full capacity.

A LINK IN THE
VALUE CHAIN:
Colorado slaughter
houses produced
$3.4 billion of animal products in
2016.

Table 5.10 Animal slaughter and meat processing: number of establishments, estimated
sales, growth, location quotient, jobs, and total earnings in Colorado in 2016
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Figure 5.10 Animal slaughter and meat processing: (a) jobs and (b) earnings in Colorado, 2001-2016

5.10 HIDE TANNING AND LEATHERWORKING

O

ne additional manufacturing business that utilizes a product of the animal slaughter and meatpacking sector is hide tanning and leather manufacturing. The roughly 2.5 million cattle and 1 million sheep
slaughtered in Colorado each year produce a lot of leather and sheepskins. A large proportion of these hides
and skins are exported for tanning and manufacturing, mostly to Mexico and Korea.
Table 5.11 Leather and hide tanning and leatherworking: number of firms,
sales, growth, location quotient, jobs, earnings in Colorado in 2016
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5.11 DAIRY PROCESSING AND PRODUCT MANUFACTURING

W

e saw that Colorado dairy farms sold $655 million of milk in 2016. Almost 100 percent of this milk met
“Grade A” fluid milk standards. However, given natural variations in dairy supply due to weather and
normal seasonal fluctuations in milk cow productivity, as well as the short shelf life of fresh milk, an excess
production capacity has long been maintained in the dairy sector in order that fluid milk demand can still be
met during those dips in supply. On average, only one-third of U.S. milk production is bottled and sold as fluid
milk, while half of U.S. milk production is used to manufacture cheese. The remaining sixth is used to make all
other dairy products, such as butter, ice cream, sour cream, yogurt, and so on. This pattern is followed reasonably closely in Colorado, with more routed toward cheese manufacturing (70 percent by value) and less
toward other dairy products (4 percent by value). None goes to butter manufacturing or to dry or condensed
milk products in Colorado as of 2016.
In Colorado, there are 10 dairy businesses that process, bottle, and sell fluid milk. In 2016, according to EMSI
estimates, they sold $691 million.
There are several distinctions among these firms. First there are “mainstream” large volume bottlers that sell
through major retail grocery stores. There has been considerable consolidation in this sector over the last
couple decades. Colorado is also home to a couple of the major players in the U.S. organic dairy sector, as
fresh dairy is one of the strongest sectors of organic sales.
Meadow Gold Dairies was founded in Nebraska in the 1890s and was for almost a century owned by the Beatrice Group, which grew it into a multi-state brand. Today, Meadow Gold Dairies is owned by Dean Foods and
operates in several western states. Colorado plants are located in Englewood, Greeley, and Delta. Meadow
Gold branded dairy products are sold at major retailers such as Walmart.
Horizon Organic is now a subsidiary of DanoneWave,
and specializes in certified organic milk and dairy
products. Horizon sells both organic milk and manufactured dairy products under its “Horizon” brand
through major retailers such as Albertsons, Kroger,
Safeway, and Walmart.
Aurora Organic Dairy, based in Boulder, Colorado,
operates dairy farms in Colorado and Texas. Aurora’s main processing plant is in Platteville, Colorado,
north of Denver. In contrast to Horizon’s business
strategy, Aurora supplies major retailers with organic milk that the retailer labels and sells under their
private brand.

A LINK IN THE VALUE CHAIN:
Dairy product manufacturing
firms in Colorado accounted for
$2.3 billion in sales in 2016. Of
this, cheese manufacturing accounted for $1.9 billion.

In Colorado there are just a handful of cheese manufacturers, but the sector produced and sold an estimated $1.9 billion of cheese in 2016. This segment is dominated by Leprino Foods. While Leprino originated as
a small Italian grocery and cheese market in Denver in the 1950s, today it is the world’s largest producer of
mozzarella cheese, supplying the pizza topping to food manufacturers and retailers in 40 countries.
The 27 dairy product manufacturing firms in Colorado together accounted for $2.3 billion in sales in 2016 of
which an estimated $89 million was exported (USDA-ERS, State Exports Data, 2018). They employed over
2,300 workers, supported an annual payroll of over $200 million, and saw a 19 percent increase in their workforce over the decade between 2005 and 2016.
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Table 5.12 Dairy product manufacturing: number of establishments, estimated sales,
growth, location quotient, jobs, and total earnings in Colorado in 2016

Figure 5.11 Dairy product manufacturers: (a) Jobs and (b) Earnings in Colorado, 2005-2016
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5.12 FRUIT AND VEGETABLE MARKETING AND PROCESSING

A

s noted in Part 3, Colorado farms grew $272 million worth of fruits and vegetables. This broke out into
$176 million from potatoes, $71 million from other vegetables, and $27 million from fruits. In commodity
marketing and food processing, the characteristics of the value chain for fruits and vegetables are, in some
ways, similar to dairy. The value chain divides into a “fresh” branch and a “processing” branch. In general,
returns for fresh produce are higher, but logistical and marketing challenges are intense, to say the least, as
making a final sale of the product is a race against time. Processing of fruits and vegetables, whether simply fresh-frozen, canned, pickled, or used in a manufactured food such as a salsa, a pastry, or an ice cream,
typically results in lower but more reliable returns. In both branches of the value chain, however, scale and
seasonality of production provide distinct challenges to developing a more extensive and robust value chain
within Colorado.
There are 10 firms in Colorado engaged in frozen specialty food manufacturing, a subsector of fruit and vegetable manufacturing. These food manufacturing firms accounted for $190 million in sales in 2016, which has
grown more than 50% over the last decade, as well as 575 jobs and $29 million in payroll. An additional 25
firms were engaged in other methods of fruit and vegetable manufacturing, including canning and dehydrading. These firms had combined sales of $125 million and accounted for 270 jobs and a payroll of $17 million in
2016. Overall, fruit and vegetable processing grew almost 60 percent as a sector between 2005 and 2016.
Of Colorado-grown produce, it is estimated that, in 2016, $50 million of fresh vegetables and $6 million of
fresh fruits grown in Colorado were exported from the U.S. Likewise, $96 million worth of processed vegetables and $6 million of processed fruits were exported from the U.S. in 2016, for a total of $157 million in fruit
and vegetable exports (USDA-ERS, State Export Data, 2018).
Table 5.13 Fruit and vegetable processing: number of establishments, estimated
sales, growth, location quotient, jobs, and total earnings in Colorado in 2016

A LINK IN
THE VALUE
CHAIN:
Fruit and
vegetable
processers
in Colorado
made sales
of $315 million in 2016.
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5.13 BAKED GOODS AND CONFECTIONERY MANUFACTURING

B

aked goods and confections utilize significant quantities of wheat, sugar, milk, eggs, and other manufactured food ingredients considered in the previous sections of this part of the value chain. there has been
significant growth in the number of bread/bakery and snack food establishments over the past couple of
decades, and this mimics what is seen in national trends (Thilmany et al, 2017). Over this same period, bakery employment almost doubled and snack food processing employment more than tripled (signaling they
are labor intensive businesses). These growth sectors may align with several notable market trends including
health-related labeling (gluten free, whole grains), ethnic foods (tortillas, hummus) and natural foods (organic
breads, veggie-based chips). Close to 300 firms in Colorado manufacture baked goods and confections, selling $1.64 billion, employing over to 7,000 people, and making over $320 million in payroll in 2016.
Table 5.14 Baked goods and confectionery manufacturing: number of establishments, estimated sales, growth, location quotient, jobs, and total earnings in Colorado in 2016
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Figure 5.12 Baked goods and confectionery manufacturing:
(a) Jobs and (b) Earnings in Colorado, 2005-2016

5.14 OTHER FOOD MANUFACTURING

C

olorado firms manufacture a range of other foods—including snack foods, seasonings and dressings, and
perishable prepared foods—as well as other categories outside of those already considered. Over 100
firms lie in these “other” categories, representing a diversity of offerings, including snacks, nut butters, dressings, condiments, spices, and more. Their combined sales were not insignificant, totaling $1.24 million in 2016.
They had about 2,600 employees and a payroll of $169 million in 2016. Like other sectors of food manufacturing, growth in sales was over 50 percent between 2005 and 2016.

A LINK IN THE VALUE CHAIN:
Colorado food manufacturers of
baked goods and confections
sold $1.6 billion in 2016.

A LINK IN THE VALUE CHAIN:
Colorado food manufactures
across the range of other product
categories not already considered sold $1.2 billion in 2016.
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Table 5.15 Other food manufacturing: number of establishments, estimated sales,
growth, location quotient, jobs, and total earnings in Colorado in 2016

Figure 5.13 Other food manufacturing: (a) Jobs and (b) Earnings in Colorado, 2005-2016
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5.15 BEVERAGE MANUFACTURING

T

he most fundamental input to beverage manufacturing is water, and given the quality and reliability of
fresh Rocky Mountain water, Colorado has long been a favored location for some sectors of beverage
manufacturing, particularly beer brewing. As a result, beverage manufacturing is a major sector of the agricultural and food value chain in Colorado.
One product already discussed is consumed as a beverage, and that is fresh milk. However, since milk is also
widely used as an ingredient in baking or other food manufacturing it must be considered more broadly with
dairy products. Nonetheless, some portion of the $590 million of fluid milk sold by Colorado dairy manufacturers could be attributed as a beverage.
Soft drinks manufacturing involves bottling plants for the major soft drink brands, including Coke and PepsiCo products, generic manufacturers, as well as a handful of small specialty manufacturers. The main inputs,
besides water, are sugar, high fructose corn syrup, or artificial sweeteners and flavorings. Colorado soft drink
manufacturers made sales of $724 million in 2016 and employed over 1,400 with a payroll of $101 million, all of
which are down about 10 percent from the levels reported five years earlier.
Bottled water and ice manufacturing likewise draw upon local water sources. It is somewhat surprising that
this sector is not larger, given the quality of the Rocky Mountain water resources that are available. However, shipping costs are significant, and thus the limited demand from the smaller populations in the state may
account for why it is not as large a sector as it might be. Twenty-six firms made combined sales of about $200
million of bottled water and ice in 2016, employing 450 and reporting $28 million in payroll.
Since the Colorado climate does not allow for growing coffee bushes or tea plants, coffee and tea manufacturing is almost entire reliant upon bulk import of raw materials from more tropical climates. Typically,
value-added manufacturing in this category involves coffee roasting and tea blending, as well as packaging
for commercial food service and retail sales. Herbal teas are a specialty of Celestial Seasonings, founded in
Boulder, Colorado, in 1969, but today part of the Hain Celestial Group based in New York. Tea and coffee
manufacturing accounted for $334 million in sales in 2016, employing about 600 on a payroll of $40 million.
Breweries are the single largest sector of beverage manufacturing in Colorado. With a national location quotient of almost 5.00 (meaning that prevalence of employment in breweries in Colorado is five times greater than in the U.S. on average), it is clearly a sector in which Colorado has specialized. Two large industrial
breweries, the Coors Brewery in Golden, Colorado, owned by MillerCoors, and the Budweiser Brewery in Fort
Collins, Colorado, owned by Anheuser-Busch InBev, contribute significantly to this sector. Both of these breweries derive advantage from their Rocky Mountain water supply. In addition, Colorado has become a leading
state in the trend toward craft brewing and microbreweries, with New Belgium Brewery, in Fort Collins identified as the third largest craft brewery in the U.S. yet just one among many across Colorado. According to the
Beer Institute, there were 364 active brewery licenses in Colorado in 2016, making it the 3th state in terms
of craft brewers and craft beer production, but the 1st state in terms of economic impact per capita (Brewers
Association, 2018). Colorado breweries are estimated to have sold $3.87 billion worth of beer in 2016 and to
employ over 5,100, with an annual payroll of $420 million. Brewing is one of the largest food and beverage
sectors in the state.
Wineries have grown significantly in Colorado in the last two decades. Colorado Wine, the association for
winemakers in Colorado, lists 140 vineyard, wineries, cellars, cideries, and meaderies (http://www.coloradowine.com). The U.S. Census Bureau’s County Business Patterns data counted 38 winery establishments in
Colorado in 2010. EMSI counted 49 operations in 2011. Differences arise from the fact that many are boutique
operations, are non-employers that are not reported in some data sources, and some enterprises designated
as wineries are essentially retail tasting rooms. Some wineries in the state, however, are achieving significant
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quantity and quality of production. Most of the grape cultivation in Colorado is concentrated in the western
valleys of the Colorado River and the Gunnison River. Production wineries are also common in the Front
Range, catering to the larger populations in that region, but rely on imported grapes from western Colorado
or California. The sector had estimated sales of $75 million in 2016, employed about 330, and had an annual
payroll of $15 million.
Distilleries have also been growing significantly in
A LINK IN THE VALUE CHAIN:
recent years, due to increased interest in craft spirColorado beverage manufacturits. The Colorado Distillers’ Guild lists 20 members
(http://www.coloradodistillersguild.com/members),
ers sold $5.4 billion in 2016. Of
while the U.S. Census Bureau’s County Business
that, beer, at $3.7 billion, was the
Patterns counted just 7 distillery establishments in
Colorado in 2010, while EMSI counted 10 operalargest beverage manufacturing
tions in 2011. Similar to wineries, the discrepancies
sector.
in such numbers is due to the fact that some are
quite small, cottage industry operations. Still, the
sector had estimated sales of $48 million in 2011,
employed over 80, and had an annual payroll of $10 million. Growth is evident from the 30 percent growth in
distillery jobs between 2011 and 2012. Altogether, beverage manufacturing accounted for some $5.3 billion in
sales, over 6,000 jobs, and $530 million in payroll in Colorado in 2011.
Table 5.16 Beverage manufacturing: number of establishments, estimated sales,
growth, location quotient, jobs, and total earnings in Colorado in 2016
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Figure 5.14 Beverage manufacturing: (a) Jobs
and (b) Earnings in Colorado, 2005-2016

5.16 SUMMARY: COLORADO’S WORKFORCE IN COMMODITY MARKETING, PROCESSING, AND FOOD
AND BEVERAGE MANUFACTURING

O

ver 34,000 are employed in the agricultural commodity merchandising, ingredient processing, and food
and beverage manufacturing sectors (listed in Table 5.17) in Colorado. Food and beverage manufacturing
jobs are somewhat less prevalent in Colorado than in the nation as a whole. Average earnings in the sector in
Colorado are higher than in the sector nationwide, at nearly $60,000 per job per year. Employment is robust,
with job growth of 17 percent between 2012 and 2016, twice the national rate of job growth of 8 percent in
these sectors. The demographic structure is relatively young, with the largest age group between 25 and 34,
but there is a gender disparity, with 64 percent male and 36 percent female. The structure of the most common jobs in the sector and recent trends are shown in Table 5.19.
Figure 5.15 Numbers employed and median hourly earnings in commodity marketing, processing, and food
and beverage manufacturing industries in Colorado, by typical entry-level education requirements
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Table 5.17 The list of industry sectors included in this analysis of the workforce in
commodity marketing, processing, and food and beverage manufacturing

100

Table 5.18 Staffing pattern overview for the agricultural commodity marketing,
processing, and food and beverage manufacturing industries in Colorado
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Table 5.19 Top 30 jobs in commodity processing and food and beverage manufacturing in Colorado, by
percent of total jobs in the industry group

102

6
WHOLESALE

W

holesaling may be considered the “quiet” segment in the value chain. Wholesaling involves both the
marketing arrangements as well as the storage, transportation, and distribution of agricultural and manufactured food products from suppliers or manufacturers to the retail outlets where they are offered for final
retail sale, or where they will undergo final steps of preparation on site for retail sale (as is the case in much
of the food service sector). As such, wholesalers are integral to the marketing and logistical functions of the
value chain.
We have already considered the agricultural commodity marketing merchant wholesalers, those enterprises
further up the value chain that move raw commodities and livestock between farms or from the farm or feedlot to the processor. Given the complex flow of
materials and products within the agricultural
A LINK IN THE VALUE CHAIN:
value chain, the roles of these various market
intermediaries are occasionally overlapping
Food and beverage merchant wholewithin different verticals of the value chain.

salers had estimated sales of $3.7
billion in 2016.

For example, fresh fruit and vegetable wholesalers may take produce all the way from the
farm to the retailer. In the food grains, however,
the grain merchants buying and transporting raw grain and the grocery wholesalers shipping boxed breakfast
cereals may be very different.
From the point of view of the public, wholesale trade operates largely behind the scenes, and thus does not
garner the same visibility as manufacturing (at least when it results in branded product lines) and the retail
sector. Still, food, beverage, and nursery wholesale operations in Colorado had estimated sales of over $3.6
billion in 2016, with close to 20,000 well-paying jobs, generating payroll of $1.4 billion. Yet, these numbers do
not tell the whole story. Some wholesale functions important to supplying the retail outlets in Colorado are
managed within the vertically integrated structures of large retail chains. Additional complicating factor comes
from the fact that Denver tends to serve as a regional distribution hub for multiple states in the western U.S.,
and thus some additional wholesale, storage, and transport activity may not show up in the state-specific
estimates. In other words, the $2.5 billion is probably and underestimate of the total economic activity in this
segment of the value chain in Colorado.
Volume, speed, and efficiency determine the economics of wholesaling. Because of variation in these factors
across different product categories, as well as differing geographic logistical and handling needs, there is a
certain degree of specialization. The two largest categories are “general line grocery wholesalers” and “other
grocery and related product wholesalers.” These consist of 520 firms supplying the bulk of grocery products.
But, they also overlap significantly with other categories. Together, these two main categories were estimated to have handled over $1.6 billion in sales and to have employed over to 9,000 in 2016. Specialized food
wholesale sectors include dairy, poultry, confectionary, fish, meat, fruit and vegetable. The beverage wholesalers are divided into two separate categories. The 64 beer wholesalers operating in Colorado are estimated to
have sold $293 million and to have supported over to 1,500 jobs in 2016. The 150 wine and liquor wholesalers
are estimated to have sold almost $540 million and to have supported over 2,300 jobs.
The wholesale sector overall, had growth in sales of 37% in the five years from 2011 to 2016. It also supported
the highest average earnings of all of the major sectors in the value chain, at almost $66,000 per job.
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Table 6.1 Wholesale: number of establishments, estimated sales, growth, location quotient, jobs, and total earnings in Colorado in 2016

104

(Table 6.1 continued)
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Figure 6.1 Food and Beverage and Related Wholesale: (a) Jobs and (b) Earnings in Colorado, 2005-2016
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6.1 SUMMARY: COLORADO’S WORKFORCE IN WHOLESALING

F

or this summary we consider the workforce in the food and beverage wholesale sectors, listed in Table 6.1,
in Colorado. Over 20,000 were employed in the wholesale sectors in Colorado in 2017 (Table 6.2).

Employment in these wholesale sectors is very robust, with job growth of 19 percent between 2012 and 2016,
significantly outpacing a job growth of 6 percent nationally in the same sectors. The demographic structure of
employment is relatively young, with the largest age group being between 25 and 34, but there is a significant
gender imbalance, with 71 percent male and 29 percent female. The prevalence of food and beverage wholesale jobs in Colorado is on parity, with about 98 percent of the level seen across the nation as a whole. Average annual earnings in these sectors in Colorado, at $70,041, are slightly higher than average annual earnings
in these sectors nationwide, and they are the highest seen in any of the major segments of the value chain of
agriculture and food in the state of Colorado (Table 6.2). The structure of the most common jobs in the commodity marketing and wholesale sectors and recent trends are shown in Table 6.3.

Table 6.1 The list of industry sectors by NAICS code included in this
analysis of the workforce in food and beverage wholesale
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Table 6.2 Staffing pattern overview for the food and
beverage wholesale industries in Colorado
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Figure 6.3 Numbers employed and median hourly earnings in the food and beverage wholesale
industries in Colorado, by typical entry-level education requirements

Table 6.3 Top 30 jobs in the food and beverage wholesale industries in Colorado, by percent of total
jobs in the industry group
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7
CONSUMERS AND THE RETAIL END OF THE VALUE CHAIN

U

ltimately, the value chain derives its value from the population of final consumers that it serves. Consumers are the ones who place value upon the array of products offered by the value chain. Each consumer
is willing to pay a certain amount for a given final product. And, it is the extent to which the value chain can
deliver that product at a cost that does not exceed what consumers are willing to pay that determines the
volume of products purchased. This is, of course, nothing more than the simple economics of demand and
supply.
Identifying the retail value of goods and services from the agricultural value chain faces a number of challenges. This is mostly due to the blended nature of most retail: not all of the value of the products or services
being sold in most venues derives from agriculture. For example, grocery stores—let alone supercenters and
club stores—sell far more than those food, beverage, pet food, and nursery or floral products that can be
directly attributed to the agricultural value chain. Most grocery chains include some toiletries, and perhaps
a pharmacy, a photo center, greeting cards, kitchen and household items, cleaning supplies, and seasonal
goods. Larger grocery stores may even include limited sections of clothing, bed and bath linens, home décor,
books and entertainment, office supplies, toys, and even furniture. Supercenters and club stores include full
departments for most of these non-food items, plus electronics and computers, automotive and hardware,
sporting goods and jewelry. Similarly, in restaurants and food service, the share of the restaurant-goer’s check
that covers the value of the food consumed is often less than a third. Instead, the bulk of the value that the
consumer is paying for is the location, and certainly the service of everyone from the chef, to the server, to the
bus boy and dishwasher. Disentangling the value of agricultural and food products and services at retail will
require us to consider several different angles, and to do so drawing from several different sources of data.
Publicly available data to measure retail sales is scarce. Difficulty arises from the fact that the numbers reported for the food retail sector inevitably include the full gamut of products sold at grocery and club stores—
reaching well beyond just the food and beverage products or the nursery and garden center sales. This is
true of the input-output model data (EMSI, 2018) from which most of the detailed estimates for retail segment
of the value chain are primarily drawn. Thus, retail sector sales numbers generally overestimate the amount of
retail based directly on the agriculture value chain.
To illustrate, Table 7.1 shows a blend of secondary data and information from the five largest food retailers in
the U.S., all of which have significant presence in the Colorado market. Together the five largest food retailers
in the U.S. accounted for an estimated $320 billion in food sales. Yet, total sales reported by these six companies were $561 billion. Thus, food makes up an estimated 57 percent of total sales of the five largest food
retail companies in the United States. Food sales as a share of total sales range from a high of 100 percent at
WholeFoods (which is obviously still an overestimate) to a low of just 21 percent at Target stores.
Another essential feature of the value chain that must be recognized at this point is that, in most product
categories, the vast majority of goods being retailed in Colorado originate outside of Colorado. Most fundamentally that is because Colorado consumers demand the full set of product choices that anyone anywhere
in America would demand. Retailers and wholesalers procure their full range of inventories from wherever it is
most economically advantageous to do so. Of course, in some product categories, such as fresh dairy or fresh
produce, there are advantages, due to transport and shelf-life factors, to procuring product regionally, closer
to the retail outlet. However, in many product categories, especially those dominated by national brands or
manufactured packaged foods and beverages, product is transported in from wherever the processing or
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manufacturing happens to be located. There are a number of product categories in which there is simply no
manufacturer or supplier located in Colorado.
There are other reasons for procuring product from out of state. The large retailers all have well-honed global
supply chains. The decision of what products are made available by a retailer within the Colorado market may
be dictated their larger national supply chain management strategies. In such strategic plans, state boundaries may be largely invisible. Decisions are much more likely to be influenced by the terms of contracts with
major suppliers located around the world.
In some regards, this integration of the retail end of the state’s value chain with the global economy mirrors
that seen further up the value chain with agricultural commodity marketing and wholesale sales of the products of many food manufacturers. Those establishments seek to sell Colorado-grown or manufactured products to the highest bidders or to enter into the most advantageous terms of a longstanding supplier contract
possible, anywhere in the world. Thus, between the manufacturing and the retail segments of the value chain
there are a large
amount of product
leaving the state and,
Table 7.1 Reported major food retailer revenues from total sales and estimated
reciprocally, a large
food sales for the entire U.S. market, 2016
amount of product
entering the state. It
is not clear from the
available data what
share of the value of
food and agricultural products sold at
retail within Colorado
actually came from
Colorado agriculture.
This is partly due to
the lack of data, and
partly due to intrinsic measurement
challenges given the
vertical complexity of
the value chain.
7.1 ESTIMATING COLORADO CONSUMER EXPENDITURES ON FOOD AND ALCOHOLIC BEVERAGES

O

ne way to get a better sense of how much Colorado consumers actually spend on food and beverage
products is to extrapolate U.S. Bureau of Labor Statistics’ Consumer Expenditure (CE) survey estimates to
the Colorado population. This approach enables us to “ground truth” estimates presented for the main segments of the retail market that follow.
The 2010 U.S. Census counted 5,029,196 Coloradoans, and the Census Bureau estimates that by July 2016
the population of Colorado was 5,540,545 (U.S. Census Bureau, 2018). USDA estimates of U.S. per capita
food expenditures are only current through 2014. We extrapolated the long-term trend in those USDA series
to project per capita food expenditures to 2016. For 2016, total per capita expenditures for food was $4,875.
This subdivides into at-home food consumption of $2,400 and away-from-home food consumption of $2,475.
The USDA also reports expenditures on alcoholic beverages. Following similar methods, we estimated that in
2016 per capita expenditure on alcoholic beverages was $568, which subdivides into $299 for packaged alcoholic beverages for at home consumption and $270 for drinks consumed away from home. (See Table 7.2.)
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When we multiply these U.S. national averages by the Colorado population we obtain estimates for total expenditures by Colorado population on food and alcoholic beverages.
Total estimated at-home food expenditures by Coloradans was $13.3 billion and total estimated packaged alcoholic beverage expenditures for at home consumption was about $1.6 billion. “At-home” food expenditures
refer to grocery purchases as well as direct-from-farm purchases at retail prices. At-home alcoholic beverage
purchases include packaged beer, wine, and distilled spirits.
Estimated expenditures on alcoholic beverages consumed at-home in 2016 was $1.6 billion. Estimated expenditures on drinks away from home was $1.5 billion. Thus, using these USDA expenditures data total spending
by Colorado consumers on food and alcoholic beverages in 2016 was about $30.1 billion. “Away-from-home”
expenditures include restaurant and other food service purchases, as well food services at workplaces,
schools, and other institutions. Away-from-home alcoholic beverage purchases include beer, wine, and distilled spirits purchased and consumed at restaurants, bars, breweries, and vendors at events and venues.
7.2 FOOD RETAIL, FOR AT-HOME CONSUMPTION

W

e turn now to other data (EMSI, 2018) to get an estimate of retail sales in Colorado, as well as the numbers of retail establishments, jobs, and earnings. There are over 3,000 retail food stores around Colorado. These include 656 supermarkets and grocery stores, 134 warehouse or club stores, 410 specialty food
stores, 220 health food and supplements stores, and over 1,600 convenience stores, including those at gas
stations.
Table 7.2 Estimating expenditures by Colorado consumers on food and alcoholic beverages, at home and away from home, in 2016
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These establishments are estimated to have made $7.2 billion in sales in 2016 (Table 7.3). (Notably, this number is low compared to estimates in the previous section based on USDA per capita expenditures.) About
half of these sales, over $3 billion, were made by supermarkets and grocery stores. The warehouse and club
stores account for another $2 billion. Of the remainder, just over $700 million in sales were by convenience
stores and about $370 million were by specialty food stores
and health food stores. It is estimated that there are almost
A LINK IN THE VALUE
92,000 jobs in food retail stores in Colorado, generating just
over $3 billion in earnings.
CHAIN:
A small portion of at-home food consumption comes from
direct sales from farm to consumer, as well as at home consumption by farm operator households. This type of retail,
with some of the unique aspects it poses for value chain, will
be discussed in more detail in a later section of this report.

Supermarkets and other
types of food retail stores
sold an estimated $7.2 billion in 2016.

7.2.1 RETAIL SALES OF PET FOOD

T

he USDA calculations of food expenditures intentionally exclude pet food. However, pet food is clearly
a product of agriculture, containing both animal and plant ingredients. While a substantial share of sales
occur at grocery stores, supercenters, or club stores, we cannot directly observe that amount. We do observe,
however $230 million in sales by specialized pet food stores that employed 2,800 workers.
Table 7.3 Food retail stores (for at-home consumption): number of establishments, estimated sales, growth, location quotient, jobs, and total earnings in Colorado in 2016
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Figure 7.1 Food retail stores: (a) Jobs and (b) Earnings in Colorado in 2016

A LINK IN THE
VALUE CHAIN:
In 2016, Colorado
consumers paid
an estimated $527
million for ethanol
as part of the typical gasoline purchased.
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7.2.2 ETHANOL BLENDED IN GASOLINE

O

ne additional consideration for retail sales of products that derive
from the agricultural value chain is the retail value of ethanol sold at
the fuel pump. The lion’s share of biofuel retail sales occur as a portion
of conventional gasoline sold at the pump. Under clean air requirements,
gasoline blends must include an “oxygenator” which in Colorado, as in
most states in the U.S. today, is attained by adding 10 percent ethanol,
which is often referred to as an “E10” gasoline. While there is also “E85”
as well as biodiesel, based on vegetable oils, sold at some fuel stations,
the amount is very small relative to the amount of ethanol used in conventional E10.

The retail value of the ethanol can be estimated, fairly reasonably, as 10 percent of the retail value of all gasoline sold in Colorado. According to energy consumption estimates from the U.S. Energy Information Agency
(EIA), Colorado motorists consumed 258.5 trillion BTUs worth of motor gasoline, excluding ethanol (https://
www.eia.gov/state/?sid=CO). This converts to 2.15 billion gallons of gasoline. As a first approximation, if we
figure that makes up roughly 90 percent of sales at the pump, an additional 238 million gallons of ethanol was
sold as the other 10 percent in the conventional E10 blend. The EIA also reports that the average price per
gallon for gasoline sold in the Rocky Mountain region was $2.21. This would put the retail sales of gasoline in
Colorado at $5.27 billion, with the value of the 10 percent ethanol portion at $527 million in 2016.
7.3 RESTAURANTS AND FOOD SERVICE

I

n 2016, there were close to 11,000 food service establishments operating in Colorado, including 4,685
full-service and 4,188 limited-service restaurants, 1,134 snack bars, 228 caterers, 153 food trucks. In addition to these, there were 324 food service contractors, serving an array of clients, including institutional food
service cafeterias such as hospitals, etc. and 37 community food service establishments providing meals. All
together, these outlets sold an estimated $14 billion in 2016, a total which has grown rapidly over the last five
years, increasing 38 percent over five years since 2011 (Table 7.3). This number is also in close agreement with
our previous projection of $13.7 billion based on USDA
per capita expenditures data (Table 7.1). These food
A LINK IN THE VALUE CHAIN:
service establishments had 223,000 employees and a
payroll of $5.1 billion in 2016.
Food service establishments
These various food services are the largest segment of
the value chain in terms of absolute size of workforce. It
is also a labor-intensive sector, with wages accounting
for a high share of sales (at 40 percent) relative to most
other segments of the agriculture and food value chain.

made $14.0 billion in sales in
2016. Full service restaurants
accounted for just over half of
this, at $7.2 billion.

7.4 ALCOHOLIC BEVERAGE RETAIL STORES AND DRINKING PLACES

E

stimates of alcoholic beverage expenditures in Colorado derived from the USDA expenditures data are
$1.6 billion for at-home packaged beverages and $1.5 billion for drinks away from home (Table 7.2).
However, our estimates from EMSI of alcoholic beverage sales, for both at home and away from home, are
much more conservative. According to these, sales of alcoholic beverage were less than a third of the level
that the USDA expenditure levels would suggest. A significant share of alcoholic beverage sales are in sectors, such as full service restaurants or directly from breweries, that are not included in this tally of sectors
from the EMSI data.
In 2016, there were almost 1,272 beer, wine, and liquor stores. Store sales for at home consumption are estimated to have been $500 million. They employed over 7,100 workers supporting a payroll of almost $215
million. Adding to these, there were also 778 drinking establishments, such as bars and brewpubs, operating
in Colorado in 2016, which had $328 million in sales, employment of 8,900, and a payroll of $208 million.
A major question about the integrity of these data comes from the fact that they reflect a 26 percent decrease
in sales of alcohol at bars and restaurants; which does not seem likely.
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Table 7.4 Restaurants and food service: number of establishments, estimated sales,
growth, location quotient, jobs, and total earnings in Colorado in 2016
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Figure 7.2 Restaurants and food service: (a) Jobs and (b) Earnings in Colorado 2005-2016
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A LINK IN THE VALUE CHAIN:
Retail sales of beer, wine, and liquor stores and the revenues of
drinking places combined were $829 million in 2016.
Table 7.5 Alcoholic beverage retail sales: number of establishments, estimated sales,
growth, location quotient, jobs, and total earnings in Colorado in 2016

7.5 NURSERY AND GREENHOUSE RETAILERS AND LANDSCAPING SERVICES

A

number of rather different retail venues drive the value chain for nursery and greenhouse crop production. Some are found in food retail stores, such as flower sales in grocery stores and seasonal garden
centers at supercenters. Nevertheless, the main retail outlets are nurseries, garden centers, farm supply
stores, and florist shops, as well as landscaping services. There are also important relationships between
these retail sectors and production agriculture, in addition to the basic supplier-retailer relationship with nursery and greenhouse crop production.
Nurseries sell ornamental and food producing horticultural plants they have produced themselves as well as
plants that they obtain from nursery wholesalers. The plant materials sold by garden centers and farm supply
stores are mostly obtained wholesale from production nurseries, both inside and outside of Colorado. These
stores also sell related products, such as soil amendments, fertilizers, pesticides, tools and equipment. Nursery, garden center, and farm supply stores together made an estimated $228 million in sales in 2016, employed over 2,500 workers, and paid over $84 million in payroll. Just under 200 florist shops around Colorado, supplied by a system of over 50 floral wholesalers, buy flowers from around the world, and retailed them
to Colorado consumers for an estimated $126 million in 2016. Florists employed 1,200 workers and provided
some $47 million in earnings. Landscaping services largely represent a form of retail service direct to Colora118

do households. Yet, the sector could, interestingly, be listed as a form of production agriculture service (akin
to Machine Hire and Custom Work) insofar as it represents the “farming of the urban landscape”, and involves
a similar profile of operator management, labor, machinery, fertilizer, irrigation, and such. It is a large sector,
with over 2,000 operations making service sales of over $1.7 billion in 2016. It is very labor intensive, employing 22,000 workers, and making $823 million in payroll. Wages represents 48 percent of sales.

Table 7.6 Nursery, greenhouse, garden center, and landscaping service retail sales:
number of establishments, estimated sales, growth, location quotient, jobs, and total
earnings in Colorado in 2016

A LINK IN THE VALUE CHAIN:
Retail sales of nursery and greenhouse products and the revenues
of landscaping services combined were $2.1 billion in 2016.

7.6 “LOCAL FOODS” DIRECT-TO-CONSUMER AND INTERMEDIATED SALES OF COLORADO GROWN
AGRICULTURAL PRODUCTS

I

nterest in local foods has grown substantially in recent years, driven by a number of factors and perceived
benefits from both producers’ and the consumers’ points of view. Local and state policymakers have also developed expectations that the expansion of local food marketing channels can help contribute to the growth
of—or at least the diversification of—their regional economies. (See Thilmany, Bond, and Bond, 2007; Bauman, Thilmany and Jablonski, 2018)
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COLORADO’S GREEN INDUSTRY: AGRICULTURE’S CONTRIBUTIONS TO HOUSEHOLD AND URBAN
ENVIRONMENTS
The environmental horticulture indutry, or green industry, is comprised of a diverse supply chain of
enterprises ranging from those producing plant materials (and their input providers) to those in direct
interaction with the consumers, households and businesses seeking plants and landscapes, including
producers, wholesalers, retailers and service activities in environmental and landscape plants. The industry recently commissioned a study of their total economic contribution of Colorado’s green industry in 2015 so it is integrated into the Blueprint to showcase this important sector.
Figure 7.3 Share of 2015 revenue by industry for all Colorado green industry sectors

The economic contribution was estimated to be $2.8 billion in 2015, with the shares in various sectors
presented in Figure 7.3. From 1999 to 2015, Colorado’s green industry grew by 90% from $900 million in sales to $1.7 billion, outpacing the economic growth of the state by 8%. As of 2015, Colorado’s
green industry had recovered to pre-recession sales levels, despite a notable dip for several years
following 2008.
Nursery, garden center, and farm supply stores have the largest contribution, of $980 million, followed
by landscaping services at $716 million, and golf courses and country clubs at $525 million (Figure
7.3). Nursery, garden center, and farm supply stores and landscaping services comprise over half of
all green industry sales, representing 30% and 22% of total sales, respectively.
Green industry employment in Colorado grew by 23%, from 35,000 to 43,000, outpacing employment
growth across the state by 4%. Unlike revenue, employment has not yet recovered, remaining 1%
below 2007 levels. Landscaping services provide the largest share of green industry jobs with 21,000
jobs annually, accounting for 48% of green industry employment. From 1999-2015 green industry
wages increased by 87% from $636 million to $1.5 billion. Pre-recession wages peaked in 2007 at
$1.3 million and since that time have increased 14 percent to $1.5 million.
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Mirroring overall consumer trends, about half of expenditures on local foods are for at-home consumption and
half are for away-from-home consumption. Thus, the marketing of locally produced foods is both to consumers and to restaurants and other food services establishments. A significant share of the sales of locally produced foods for at-home consumption are intermediated, with the producer selling to a retail outlet who then
markets the food on to consumers as “locally produced.”
According to a recent analysis by the USDA (Low et al, 2015) $6.1 billion of food sales in the U.S. in 2012 were
considered “local.” Of this, it is estimated that another $1.2 billion in sales (25 percent of the total) was marketed by producers through both direct-to-consumer and intermediated marketing channels. But, $2.7 billion (56
percent of the total) was marketed exclusively through intermediated marketing channels. Thus, a simple rule
of thumb is that about 3 times the amount of food sold locally thorough direct-to-consumer channels is being
sold through intermediated channels.
Direct-to-consumer marketing channels for farms and ranches include farmers markets, direct roadside sales,
and community supported agriculture (CSA) channels, in addition to other sales associated with agtourism or
farm based recreation. Nationally, direct-to-consumer marketing by agricultural producers has been growing
very rapidly over the last decade, albeit from a very small initial base.
In 2011 the total number of farmers markets in the nation had reached 7,175, according to USDA estimates.
Today, there are 8,687 farmers markets listed in the USDA’s National Farmers Market Directory. The Colorado
MarketMaker database lists 183 farmers markets in Colorado (www.comarketmaker.com/).
Direct marketing via roadside stands and community supported agriculture (CSA) is also on the rise. A 2006
count reported 1,080 CSA farms in the U.S., of which 27 were in Colorado (Adams, 2006). A national database
maintained by the website, Local Harvest (www.localharvest.org/search.jsp) currently reports 7,095 CSA’s in
the U.S., with 172 in Colorado.
Colorado has seen a significant increase in farms that marketing directly to consumers. In 2002 there were
2,343 Colorado farms and ranches engaged in direct marketing. By the 2007 Census of Agriculture the number had increased by 434 farms (19 percent) to 2,777 farms and ranches. At that point 7.5% of all Colorado
farms and ranches were doing some direct marketing compared to 6.2% for the U.S. as a whole.
According to the 2012 Census of Agriculture, 2,896 farms and ranches (8 percent of all farm and ranch operations) in Colorado sold $19.2 million in agricultural products directly to consumers. The importance of direct
markets for small farms (under $75,000 of annual sales) appears to be significant; farms with gross cash farm
income below $75,000 accounted for 85 percent of local food in 2012. Yet, these farms are estimated to
account for only 13 percent of local food sales. Those with gross cash income above $350,000 accounted for
just 5 percent of farms but 67 percent of sales (Low et al, 2015).
Others producers are adding value or creating a greater profit margin for their farms and ranches through direct sales locally and regionally to food cooperatives, specialty food retailers, restaurants, and institutions. Not
surprisingly, supermarkets remain the dominant channel for food shopping according to consumer preferences, so the integration of more local foods into larger store formats is likely to continue as a trend. Intermediated direct sales through food service establishments are important because, as discussed above, the majority
of food dollars spent by Colorado consumers are on away-from-home consumption.
The potential for direct sales to local food service establishments is quite high. Food service establishments,
and the chefs who help make buying decisions for them, likely spend 35 to 40 percent of their retail revenues
on food inputs. It has become common for restaurants to promote occasional or seasonal menu items featuring locally grown products. However, securing reliable sales contracts between Colorado growers and the
independent or Colorado-based franchise establishments that are most promising has proven to be a chal121

lenge. There are a few examples of successful long-term arrangements in locally raised beef (Meyer Natural
Beef in Good Times), but there is no success story to date in contracting the supply of fresh produce by a
major restaurant enterprise in Colorado.
One set of institutional buyers that are actively coming on line in procuring locally grown food products are
school districts. The Senate’s recent passage of the Healthy, Hunger-Free Kids Act of 2010—with stated objectives to reduce childhood hunger, promote health through improved nutritional quality, reduce childhood
obesity and improve program efficiency—may be an important policy development. The Act is intended to
expand afterschool meals for at-risk children and help schools improve the nutritional quality of school meals.
Many believe that local sourcing, networking between producers and school lunch program staff, and integration of collaborative producer marketing and distribution efforts will help to achieve this. However, looking at
actual marketing activity, current purchases are well below estimated potential. One of the major constraints
is the capacity for districts to handle raw, unprocessed fruits and vegetables; another is the fact that production seasons in Colorado do not align well with school sessions. Another potential institutional buying group
consists of hospitals. U.S. hospitals spend some $12 billion a year on meal service, but there has been little
research done in Colorado.
7.7 THE FOUNDATIONS OF THE VALUE CHAIN: COLORADO CONSUMERS

C

onsumers, who make up the foundation of the value chain, can be counted as individuals, but often for
consumption decisions it is more meaningful to count consumer households. The United States Census Bureau estimates that the population of Colorado was 5,540,545 on July 1, 2016, an increase of 10.17%
since the 2010 United States Census. In 2010,
the average household size was 2.49 people
Table 7.7 Annual average household food expenditures
(down slightly from 2000) and in Colorado there
(nominal $)
were 1,972,868 households, up significantly from
2000.
Our 2016 estimates of Colorado retail food and
beverage expenditures, from section 7.1 and
Table 7.2, were $27 billion in 2016, and of those
expenditures, they were split among three broad
categories: $13.3 billion on food consumed at
home, $13.7 billion on food eaten away from
home and $3.1 billion on alcoholic beverages.
To explore these numbers in a little more detail,
at the household level, we can consider the most
recent data available on average food expenditures per household in Colorado (Table 7.7).
The table shows that food expenditures, both at
home and away from home, went down between
2000 and 2010, but it is important to realize that,
since the average household size in Colorado is
going down over time, that may explain the small
decline in expenditures for most categories. Perhaps it is more important to note that the expenditures on food eaten at home is declining faster
than food consumed away from home, indicating
that the restaurant and food service sector is
increasing in relative importance.
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7.7.1 DOES WHERE THEY LIVE AFFECT HOW COLORADANS EAT?

B

eyond the population in the state, another important factor that may drive how consumers interact with
agriculture and food is their spatial relationship to the state’s large metro areas, or in contrast, households
more directly connected to the agricultural and rural areas of the state. Figures 7.4 and 7.5 illustrate how diverse households are in terms
Figure 7.4 Average food expenditures for food eaten at home per
of their food expenditures for
household by census tract
food consumed at home and
away from home.
It should be noted that those
households at the high end
of this continuum stretch far
beyond the average expenditures by households (up
to $6675 for food at home
and $24,590 for food eaten away from home). More
pertinent to this discussion
are the patterns one might
notice between rural and
urban Colorado, with higher expenditures in the Front
Range corridor, particularly for
food eaten away from home.
Similar patterns exist in some
areas along interstate corridors where tourism may play
a role in providing more food
choices.

Figure 7.5 Average food expenditures for food eaten away from home,
per household by census tract

To compare how food expenditures are influenced by
household locations, Figure
7.6 illustrates the Rural-Urban Continuum for Colorado,
a metric developed by the
United States Department of
Agriculture to delineate the
relative influence of metro versus rural areas on households,
communities and markets.
There are relatively notable
patterns that emerge across
these maps, and particularly
since the food expenditure
maps control for population
(expenditures are per household), it is safe to conclude
that metro area households are spending relatively more on their food purchases, and this difference is only
more acute when you consider food eaten away from home.
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To add a bit more context to the discussion of location, we can consider potential influences on demand.
Richard Florida began defining a creFigure 7.6 Rural-Urban continuum for Colorado
ative class with a focus on workers in
occupations specializing in creative
tasks who also demonstrate strong
preferences for various amenities
(Florida, 2002, 2005). Colorado appears as both a popular location and
high growth area for the creative class
(Figure 7.7), so understanding the influence of Coloradans whose creative
nature may influence their business
start-up (suppliers) and food purchasing
(demand) behavior is relevant to this
discussion. The overview of growth
sectors (nationally and in Colorado)
may signal that beverage, bakery,
snack and dairy products may see
renewed interest from entrepreneurs
(on the supply side seeking new opportunities) and customers seeking new
market offerings.
7.7.2 GINI COEFFICIENT AND INCOME DISTRIBUTION

J

ust as creative class in-migration
may be a great economic opportunity for the state’s food sector, there
are still concerns about making sure all
Coloradans have access to healthful
foods. So, another difference that may
influence how location affects food purchases is income levels and inequality
across populations. In economics, the
Gini coefficient (sometimes expressed
as a Gini ratio or a normalized Gini
index) is a measure of statistical dispersion intended to represent the income
or wealth distribution of an area’s residents, and is the most commonly used
measure of inequality. Figure 7.8 shows
the most recent estimates of the Gini
coefficient for Colorado counties. In
this case, the differences between metro and non-metro are not as distinct,
as there are areas of income inequality throughout the state, however, the
drivers behind such inequality may be
different across regions.
124

Figure 7.7 Creative class, projected percentage of growth, United
States, 2008-2018

Figure 7.8 Colorado income inequality (GINI coefficient) by county, 2011

Figure 7.9 Colorado food insecurity estimates, by county, 2014

7.7.3 FOOD INSECURITY AMONG COLORADO HOUSEHOLDS

O

ne reason to include a discussion of income inequality in this study is because we might expect inequality
to align with patterns of food insecurity throughout Colorado, as shown in Figure 7.9. Although there are
food insecure households throughout the state, it seems income inequality may be a driver for food insecurity. This is an issue that will be explored in more detail in the summaries of community townhalls later in the
report.
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Figure 7.10 Do you agree or disagree that food is available at a reasonable price in Colorado?

7.7.4 THE IMPORTANCE OF AGRICULTURE TO COLORADANS

B

eyond food expenditures, there are a few reasons to believe locations may influence a household’s perceptions about agriculture and how they purchase food. For example, they may have a more direct connection with agriculture and food production. For more insights, we can turn to the 2016 survey on the Public
Attitudes of Coloradans. When asked, most respondents agreed (77%) that agriculture provides food at a
reasonable price in Colorado. Less than 1 in 10 (7%) did not agree with this statement. These proportions were
similar to the 1996, 2001 and 2006 responses (Figure 7.10).
The role of agriculture in Colorado’s quality of life is another dimension that has been asked throughout the
years and it appears that agriculture remains a key element of the quality of life respondents experience in
Colorado. Although there have been some minor shifts over the last three survey periods, it is notable that
there are consistently 85-90% of Coloradans who feel agriculture is either Very or Moderately important to
their quality of life. This does represent a slight decrease from previous years, particularly the share rating it
as Very important, but given the high share of in-migration and numerous respondents with a short history in
the state, the persistent perception of agriculture benefitting quality of life is encouraging.
In order to get a sense of the context each respondent had about agriculture, the first question on the survey consisted of three parts: (a) Do you currently live or work on a farm or ranch? (b) Have you ever lived or
worked on a farm or ranch? (c) Does your household raise any of its own food products? Figure 7.13 shows the
frequency of responses across the years.
Only about one fifth of all respondents (20.5%) reported having lived or worked on a farm at some point in
their lives, a number that is significantly lower than 1996 (38.5%), 2001 (39.2%) and 2006 (37.3%) and more
reflective of 2011 (23%). Less than 5% currently live or work on a farm or ranch, down substantially from early
surveys, but up slightly from 2011 (3.6%). It should be noted that no criteria were given to respondents as to
what constituted living or working on a farm or ranch so changes in results should be interpreted carefully.
These responses were used to explore patterns throughout other parts of that survey as well. Table 7.8
shows that those who ever lived on a farm or who do so now were more prevalent among those who felt agriculture was important to Colorado’s future.
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7.8 SUMMARY: COLORADO’S WORKFORCE AT THE RETAIL END OF THE VALUE CHAIN

O

ver 342,000 are employed in the food and beverage retail, green industry retail, and food service sectors
in Colorado. Employment is robust with growth of 15 percent between 2012 and 2016. The rate of job
growth in Colorado was somewhat higher than nationally in these sectors. The demographic structure is quite
young, with a significant share of the workforce between 19 and 24 years and the largest age group between
25 and 34 years. Given the size of this group, it is demographically much more representative of the population as a whole. There is almost perfect gender balance, with 49 percent male and 51 percent female. Retail
jobs are just slightly more prevalent in Colorado than in the nation as a whole. Average earnings in the sector
in Colorado are higher than in the sector nationwide, but are still less than $27,000 per year. The structure
and recent trends of the 30 most common occupations in the sector are shown in Table 7.11.

Table 7.9 The list of industry sectors included in this analysis
of the retail and service sector workforce
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Table 7.10 Staffing pattern overview for food and beverage
and green industry retail and service sectors in Colorado
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Figure 7.13 Numbers employed and median hourly earnings in the retail sectors in Colorado, by typical
entry-level education requirements

Table 7.11 Top 30 jobs in the food and beverage and green industry retail and service sectors in Colorado, by share of total jobs in the sector
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8
EXPLORING INDUSTRY STRUCTURE AND SCALE
ALONG THE VALUE CHAIN

T

o understand better the structure of the segments of the value chain beyond the farm gate, we collaborated with the United States Department of Agriculture Economic Research Service (USDA-ERS) to access
the National Establishment Time-Series (NETS) database. The NETS database provides an annual record for a
large part of the U.S. economy of the “births” and “deaths” of establishments, which are commonly combined
to measure “churn”, rough measure of business creation and destruction, as well as employment dynamics. To
create the database, Walls & Associates converts Dun and Bradstreet’s establishment data into a time-series
database of establishment information (NETS).

Table 8.1 Colorado’s food and beverage value chain establishment numbers and
employment structure, metro and non-metro, 2013
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These NETS data are of a different time period (years 1990-2013) than the EMSI data presented in the preceding sections (years 2005-2016). They also draw from different underlying sources and rely upon different
techniques to fill in or estimate unobserved values in the data series. For this reason, while the NETS and
EMSI data will reflect similar trends, they do not always match. In some cases, we have identified fairly major
discrepancies between the two different data sources. Table 8.1 shares the listing of sectors provided, along
with the total number of establishments in 2013, total employment, and how the smallest, mean/median and
largest employers vary by size to give a sense of structure. For 2013, there were 15,598 firms, in 21 sectors,
that employed a total of 250,915 employees.
Beyond these aggregate numbers, it is interesting to note how the size of employers vary across sectors and
metro/non-metro establishments. For example, the difference between an average and largest employer in
flour milling is relatively small (33 vs. 77 for metro millers) when compared to bakeries (12 vs. 506 in metro
areas). The structure of the industry may be important if it is a signal of entrepreneurship (more small firms
may be start-up businesses) or market access for Colorado producers (smaller firms may provide sales opportunities to producers looking to sell to processors who can use their primary products). In general, metro
establishments employ more workers than non-metro businesses, but these numbers are more even in the
retail and food service sectors.
In addition to these 2013 data, we can explore the longer-term trends for this industry using data available
through a cooperative agreement with the USDA Economic Research Service. First, we will consider the number of firms in each sector over time as a signal of sector dynamics. Figure 8.1 groups three food-manufacturing sectors that appear to be mature and stable, as indicated by a small and stable number of establishments
across the past couple of decades. Two of these are staple ingredient products, and both relate to commodities grown in the state (flour, small grains, and sugar beets). Employment numbers have remained stable
(flour milling and frozen food) or declined (sugar) over this same period.
Figure 8.1 Mature and stable food manufacturing sector establishment numbers in
Colorado 1990-2013

Colorado has a significant livestock presence, and this may be why there are large and growing numbers for
processing in the animal product sector (Figure 8.2). The growth in number of processors could relate to both
supply (more dairy, small livestock producers) and demand (differentiated products such as cheese, jerky, yogurt) factors. During this same period, employment for animal slaughter has dropped by half while dairy processing employment has more than doubled, so this may indicate a tradeoff between capital (mechanization
in slaughter plants) and labor (skilled artisans for value-added dairy) within these sectors. The animal slaughter sector’s dynamics are the focus of several community discussions summarized later in the report, as some
in the livestock sector would like better access to supply chain partners such as these establishments.
Beyond animal product manufacturing, there has been a notable presence and growth in some other key
food manufacturing sectors. Figure 8.3 shows there has been significant growth in the number of bread/bak132

ery and snack food establishments over the past couple of decades, and this mimics what is seen in national
trends (Thilmany et al, 2017). Over this same period, bakery employment almost doubled and snack food
processing employment more than tripled (signaling they are labor intensive businesses). These growth sectors may align with several notable market trends including health-related labeling (gluten free, whole grains),
ethnic foods (tortillas, hummus) and natural foods (organic breads, veggie-based chips).
Figure 8.2 Animal slaughter and product processing establishment numbers in Colorado 1990-2013

Figure 8.3 Selected growth sectors in food processing, establishment numbers in Colorado 1990-2013

Another sector that has attracted a great deal of interest is the beverage sector, and Figure 8.4 shows that
there have been some notable dynamics in several beverage manufacturing sub-sectors. Although employment in these sectors is generally growing in light of the growth in firms (by three- and five-fold for wineries
and distilleries, respectively), there is a more nuanced story for breweries. The brewing sector formerly dominated by large brewers (MillerCoors and Anheuser-Busch-InBev) actually employs less than half of the workers it did two decades ago, as those large brewers mechanize more operations, and craft brewers have not
offset those job losses (20,000 down to about 8500 jobs in 2013).
For the wholesale sector, there has been notable growth in the number of firms, and although many entrants
have been small, there has been a small increase in employment for groceries and almost doubling of employment in the beverage wholesaling sectors.
For the retail food sector, there has been notable growth in the number of establishments (Figure 8.6), and
although in-migration to the state may suggest demand has been a key driver, these numbers outpace population growth for the state. Employment among general grocers is up less than 50%, but for Specialty Food
Retailers (such as natural food stores or gourmet food shops) both establishment numbers and employment
have almost tripled, suggesting a new type of food shopping may be emerging.
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Figure 8.4 Beverage manufacturing establishment numbers in Colorado 1990-2013

Figure 8.5 Merchant wholesaler (distributor/broker) establishment numbers in
Colorado 1990-2013

Finally, as the consumer section details, a significant share of Colorado food dollars are now spent on food
and beverages consumed away from home. Figure 8.6 shows that, while full-service restaurants grew and
then disappeared after the 2008 recession, limited service restaurants (such as Mad Greens, Chipotle and
Tokyo Joe’s) grew and sustained their numbers over the past couple of decades.
Employment numbers show very similar trends (with almost triple the employment for limited service restaurants in 2013 when compared to 1990). Given the growth in beverage manufacturing and wholesaling, it is not
surprising to see a similar growth in the number and employment related to drinking places (which may also
include brew pubs who designate themselves as such rather than as producers and distributors of beer).
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Figure 8.6 Retail food sector establishment numbers in Colorado 1990-2013

Figure 8.7 Food service establishment numbers in Colorado 1990-2013

Figures 8.8 (a) and (b) show how the average firm employment in each of these food system sectors has
varied across the past couple of decades. The most striking change is the decline in average employment
for breweries and animal slaughter, while other sectors remain relatively constant within the food and
beverage manufacturing. This is not surprising given the emergence of the craft brewing industry, and
also explains the large difference between the average and largest employer in that sector (Table 8.1). It is
challenging to see more subtle differences because of this large range and change in the brewing sector.
In contrast to the processing sectors, there has been more stable mean employment levels in wholesale,
retail and food service sectors. The more gradual decline in average employment in the MW (distribution)
sectors is expected given the growth in establishments in these sectors discussed earlier.
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9
SUPPORTING AND SURROUNDING THE VALUE CHAIN:
COLORADO COMMUNITIES

T

here are a variety of public sector, government, private, industry, non-profit, community, academic and
research organizations that work in support of natural resource, agriculture, agribusiness and food issues
in the state of Colorado, and many were partners on or participated in this project.
9.1 PRIVATE SECTOR ORGANIZATIONS

T

he Colorado Ag Council is perhaps the most visible and tightly knit organization of those organizations
focused on agricultural issues (see Table 9.1). The Colorado Ag Council is a structured entity that pulls
together statewide agriculture organizations that represent and serve Colorado agriculture producers. The
Ag Council acts as a forum for discussion and review of issues important and currently being considered by
its member organizations. The group meets regularly while the Colorado General Assembly is in session and
may also meet for any other reason applicable to its formation and at the behest of its membership. (https://
www.coloradoagcouncil.net/ ).
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9.2 PUBLIC SECTOR ORGANIZATIONS AND AGENCIES

T

he Colorado Food Systems Advisory Council was brought together with the charge to: advance recommendations that strengthen healthy food access for all Coloradans through Colorado agriculture and local
food systems and economies. More specifically, the Colorado Food Systems Advisory Council (COFSAC),
established through the LiveWell Colorado-initiated Senate Bill 10-106, is a legislatively-mandated, volunteer-based, 15-member body of state agencies and diverse food systems stakeholders. The COFSAC held its
first meeting in January 2011 and more details on its work are available at: http://www.cofoodsystemscouncil.
org/. Its membership includes a set of federal (rural and state government (Departments of Agriculture, Human Services, Public Health and Environment, and Education), industry (producer, small retailer and retail/distributor), non-profit (food security and nutrition/health), CSU Extension and academic seats.
Each member of COFSAC serves an important role on the task force, sharing their experiences and expertise in promoting, regulating, and developing vibrant, healthy, and safe agricultural and food economies. For
example:
• The Colorado Department of Agriculture works to strengthen and advance Colorado agriculture;
promote a safe and high-quality food supply; protect consumers; and foster responsible stewardship
of the environment and natural resources. As one example, the Colorado Department of Agriculture
administers the Colorado Proud program.
• The Colorado Department of Human Services works to design and deliver high-quality human and
health services that improve the safety, independence, and well-being of the people of Colorado.
As one example, the Colorado Department of Human Services support food assistance programs, including
the Supplemental Nutrition Assistance Program Education (SNAP-Ed) and Schools and Child Nutrition USDA
Foods.
In 2010, the Colorado General Assembly also created the Colorado Farm to School Task Force to “Study,
development, and recommend policies and methods to best implement a Farm to School Program.” In 2013,
the Assembly reauthorized the Task Force to be continued indefinitely. The 15 appointed members and 15
ex-officials meet quarterly, and have crafted a road map of how to achieve “collaborative, sustainable implementation of farm to school statewide” and they are in the process of pursuing specific activities to support
this vision.
The City and County of Denver also has a Sustainable Food Policy Council, with seats appointed by the Mayor
and supported by Ex-Officio members (city staff who provide significant support to further the activities of the
Council). The Council’s mission is to influence policy that fosters food security for all community members and
promotes a healthy, equitable and sustainable local food system with consideration for economic vitality and
environmental impact. The purpose of the council is to: 1) Promote and Oversee Progress on the Denver Food
Vision and Action Plan; 2) Advise City on Food-Related Plans, Reports, and Programs; 3) Provide Recommendations to the City on Regulations and Policies; and 4) Build public and political will to support innovation and
positive policy changes within the food system.
9.3 NON-PROFITS AND COMMUNITY ORGANIZATIONS

T

he state also includes many non-profit driven initiatives in the food system, which often support the public
sector activities and initiatives. For example, there is a network of local food policy coalitions that meet
under the umbrella of the Colorado Food Policy Network (COFPN). The Network was established in 2009
with the purpose “to advance healthy, community-based, economically viable food systems that ensure all
Coloradans have access to affordable, nutritious food.” The COFPN works to achieve this through coordinating collective statewide action and building the capacity of local coalitions to effect change at the local level.
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Specifically, the COFPN works to implement peer mentoring, leadership development, and other technical
assistance; host regional and statewide convenings; develop key metrics and a statewide food systems plan;
create a state policy platform; and build a shared digital mapping and data system. A map of COFPN members is available in Figure 9.1.
Further, there is substantial activity, and increasing coordination, around statewide issues of food access
and food security. As an example, in 2017 the CO Health Foundation supported the “Colorado Blueprint to
End Hunger.” The effort brings together a steering committee of more than 30 organizations and individuals
representing food banks, county governments, local, state and national hunger advocates, health care, state
agencies and individuals experiencing hunger. The Blueprint will serve as a building plan for creating the
policies, pipelines and partnerships needed to advance the good work already being done to combat hunger
in Colorado. Part of what this coalition hopes to do is to leverage State and Federal dollars available through
SNAP and WIC to mitigate hunger (see, for example, Figure 9.2 which shows the landscape of SNAP and WIC
benefits by location).
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Colorado is also supported by a vibrant philanthropic community, many of which support issues related to
food and agriculture. According to the Colorado Association of Funders (the statewide network of private
foundation, community foundations, family foundations, corporate funders, federated funds, workplace giving
programs, government agencies, etc.), one in twelve Coloradoans work in the nonprofit sector, which is supported by Colorado foundations. Table 9.2 shows the top giving foundations in the state of Colorado.
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Colorado is home to four foundations that are members of the Sustainable Agriculture and Food Systems
Funders network (SAFSFN), all of which are located along the Front Range: Gates Family Foundation, the
Marcus Foundation, Chef Ann Foundation, and the First Nations Development Institute. The SAFSFN work to
create networking, educational, and collaboration opportunities for the philanthropic community working to
support vibrant, healthy and just food and farm systems.
9.4 ACADEMIC AND RESEARCH INSTITUTIONS

H

istorically, the agricultural and food system issues of the state were a focus point of the Land Grant University, Colorado State University (CSU), including its Experiment Stations and Extension offices. This
four-year institution was supported by a system of community colleges that offered two-year degree programs that provided teaching and research for agricultural trades, and acted as feeder programs to CSU. Nevertheless, as natural resource, agriculture and food topics are considered in a more systematic way, the whole
array of Colorado Higher Education Institutions play a more vital role in research, education and Outreach in
this system.
Of particular relevance to the value chain of Colorado food and agriculture, the Colorado Agricultural Experiment Station (CAES) is committed to finding practical solutions to food and natural resources challenges facing the people of Colorado. CAES efforts involve faculty and staff from the main CSU campus in Fort Collins
as well as seven off-campus research centers located around the state. The mission includes research that
addresses the evolving business, climate, and policy conditions that affect farmers, ranchers and rural communities.
Many of the four-year institutions engage in research and educational activities in the fields of agriculture,
agribusiness, food science, food service, nutrition, public health, community development and natural resources. These include the campuses of the Colorado State University system, the University of Colorado
system, Colorado School of Mines, Adams State College, University of Denver, Colorado Mesa University, Fort
Lewis College, Metro State University, University of Northern Colorado and Western State Colorado University.
As one example of linkages to support food system issues, the Colorado School of Public Health was established across University of Colorado, University of Northern Colorado and CSU. The Colorado School of Public Health mission states it is uniquely defined by our history, collaborative identity and collective strengths.
Each day our faculty, students, alumni, and community partners work together to fulfill a commitment to protect and promote health across Colorado, nationally, and globally.
Table 9.3 includes the community college system that supports the other four-year institutions through community-driven education programs. As one example of a strengthening connection between the community
college and 4-year system, the Northeast Regional Engagement Center was established in Sterling, Colorado,
to better link the Northeast Junior College, CSU Extension, and a wide range of community partners in that
region.
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10
CROSS-CUTTING ISSUES

T

o validate and enhance findings compiled from available secondary data, the Colorado Blueprint of Food
and Agriculture also included an extensive public engagement process. To assure geographical representation, the above-mentioned key organizations divided the State into nine regions, loosely based on the
location of the state’s agricultural experiment stations/research centers, plus several additions to ensure representation of all corners of the state (see Figure 10.1). Nine regional advisory teams were assembled to identify previous food system assessments, engage important regional stakeholders and voices, and help coordinate a regional townhall meeting. The regional advisory teams included representatives from the Agricultural
Experiment Station, Colorado State University Extension, Colorado’s Food Policy Network, and the Colorado
Food Systems Advisory Council.

For each of the townhall meetings, members of the regional advisory team were asked to select up to four
key, cross-cutting issues that influenced, but transcended, any one industry sector across the food system.
These could be topics on which the regions were already working or areas they saw as key opportunities to
address (for example, workforce development and retention to support the next generation of agriculture).
These issues were used to guide the townhall discussions. Below summarizes the selected cross cutting issues and opportunities by region:
• Access to healthy food (all regions)
• Institutional food procurement (Western and Northeast)
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• Access to land and/or water to support the food system and next generation (Southwest, Gunnison,
Front Range, Southeast, Denver, South Central)
• Opportunities and challenge to support food system infrastructure (Southwest, Gunnison, Front
Range, Denver, Northeast, Northwest, South Central, Southeast, Western, Eastern)
• Leveraging federal resources (Northwest)
In total, almost 249 people attended 13 regional townhalls, representing 158 organizations across the state. In
addition, 4 industry townhalls were held with over 110 attendees, representing 47 organizations. And, 10 public
presentations, each of which included 25 to 250 participants helped to spread the word about the process.
As evidence of the interest in the process, 395 individuals asked to stay connected to what was happening
with the Blueprint, 1,497 unique page views were recorded on the project website, with a total of 2,107 total
views between January and December 2017, from 93 different communities across Colorado. At the presentation of the draft report at the CSU Ag Innovation Summit in September 2017, we had nearly 100 attendees. In
addition, 74 people provided public comments via our online system.

Stakeholders who attended the regional townhalls include a broad range of job or personal affiliation categories, including: media, healthcare, funder, student, food industry intermediary, food retailer, planner, educator,
University personnel, rancher, farmer, public health personnel, government professional, Extension specialist,
food service provider, and non-profit staff.
Based on the extensive outreach and engagement process, we classified recommendations and priorities
under the umbrellas of eight areas of opportunity, these include:
1. Create, retain and recruit agricultural and food firms;
2. Develop workforce and youth to support agricultural and food sectors;
3. Promote the Colorado brand, ensuring it reflects the unique qualities of the agriculture and food
sectors;
4. Support a business- and consumer-friendly regulatory environment;
5. Address how scale impacts market performance, access, and opportunities;
6. Innovate and support new technology for agricultural and food businesses;
7. Improve access to resources and capital for agriculture and food firms; and,
8. Integrate agriculture and food with healthy, vibrant communities.
10.1 CREATE, RETAIN, AND RECRUIT AGRICULTURAL AND FOOD FIRMS

I

n an increasingly competitive global economy, attracting and retaining businesses and talent are key. In
2015, Colorado was the second fastest growing state, including net migration of over 70,000 individuals.
The majority of these individuals are settling along the Front Range, which is also where most of the state’s
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food businesses are located. Though this presents an opportunity to support the state’s metro-based food
businesses, the skills, education and location of new Coloradans may not adequately meet the workforce and
labor needs of the state’s farmers and ranchers that are located in more rural counties, many of which lost
population between 2010 and 2015 (particularly the Southeast, Northeast, and Northwest).
Under the umbrella of creating and retaining agricultural firms, three key areas of opportunity were identified through the regional townhalls: 1) cooperative efforts and fuller utilization of infrastructure and assets; 2)
market and tax incentives to target early-stage farm and food business development; and, 3) customization
of business programs and technical assistance in recognition that farms, ranches and firms in different places
face different barriers to success.
10.1.1 COOPERATIVE EFFORTS AND FULLER UTILIZATION OF INFRASTRUCTURE AND ASSETS.

S

ubstantial opportunities exist to strengthen business-to-business linkages both within sectors as well as
across sectors, which could serve both to improve the profitability of farms and ranches and agri-food
businesses, as well as to strengthen regional economies. Within-sector opportunities could include shared
coordination of distribution services (farmers mentioned challenges with cost and availability of distribution
in several regional townhall meetings that were not proximate to Denver). Across-sector opportunities could
serve to exploit areas where Colorado is already a leader (for example, in the natural food, fast-casual, and
livestock sectors), and better link in potential input supplying agricultural and business service firms.
An important component of this opportunity includes highlighting key community assets that could be used
to strengthen within- and cross-sector linkages. Figure 10.4 is a map of existing meat, poultry, dairy and food
processing/manufacturing firms in the state that currently purchase items from and/or manufacture items for
Colorado farms and ranches. Increasing utilization of existing infrastructure can help to ensure the long-term
viability of these businesses, manage start-up capital risk for new, entrepreneurial firms, and support rural
and regional economic development. For example, hunting/domestic processing is often seasonal. Through
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enhanced collaboration between hunters, ranchers, and guides there may be opportunities to strengthen and
diversify revenue streams for both small and mid-scale meat processing facilities while supporting the outdoor
recreation and ranch-based tourism sector. Additionally, some land and water assets are underutilized, and
could be leveraged to support new or more profitable farming and ranching operations.
Figure 10.4 Map of meat and poultry, dairy, and food processing/manufacturing firms in Colorado that purchase product and/or manufacture items from Colorado farmers and ranchers.

Action items that emerged for this opportunity include:
• Create and continually update a database of existing agricultural and food supply chain firms and
integrate the information into a visible and navigable web-based platform.
• Develop cooperative knowledge sharing, network programming and events across the food system.
• Encourage existing farmers and/or land owners to lease underutilized property to Young, Beginning,
or Small (YBS) or veteran producers.
• Engage OEDIT to take a more active role in matching infrastructure assets to food businesses, partic
ularly in rural parts of the State.
• Streamline the regulatory and paperwork burden of food supply chain co-packing relationships in the
State.
• Encourage fuller utilization of existing infrastructure before providing tax incentives or other public
support for new brick and mortar investments.
10.1.2 FRAME ZONING, MARKET, AND TAX INCENTIVES TO TARGET EARLY-STAGE FARM, RANCH AND
FOOD BUSINESS DEVELOPMENT

O

pportunities exist across the state to leverage the buying power of state institutions and retailers to support early-stage farm, ranch and food businesses. As an example, Colorado has several school nutrition
programs including the afterschool snack program, the fresh fruit and vegetable program, the national school
lunch program, the school breakfast program, the special milk program, and the summer food service program. The Colorado Department of Agriculture already works to support several of these programs through
its school meal day, where Colorado Proud items are featured on school menus across the state (see Figure
10.5). These programs could begin and/or strengthen their current marketing efforts regarding purchases
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sourced from start up, veteran, and beginning farmers, ranchers, and food businesses throughout the school
year.
Action items include:
• Work with retailers and government food procurement policies to feature beginning and veteran
farms/ranches and emerging food businesses in their buy local promotion programs.
• Create a portfolio of government-based incentives that support Colorado farms and food businesses,
but also serve other public interests garnering strong citizen support – leasing land, donations to
food relief organizations, agricultural utilization of open space.
• Develop markets (including local procurement by public entities) and increase access to existing mar
kets with promotions that benefit early-stage farm and food businesses and reflect local conditions.

10.1.3 CUSTOMIZE BUSINESS PROGRAMS AND TECHNICAL ASSISTANCE IN RECOGNITION THAT DIFFERENT PLACES FACE DIFFERENT BARRIERS TO SUCCESS

F

ood systems and agricultural economic development efforts cannot be one size fits all across the state.
Colorado is extremely diverse; microclimates, transportation, and demographics are all major drivers of
agricultural and food system market performance. More work is needed to provide communities with data and
information necessary to make educated investments and decisions regarding their unique food and agricultural systems. Further, there is substantial opportunity to better communicate and appropriately match supply
and demand across urban and rural regions of the state. Colorado is perhaps unique in that its population is
so concentrated in one region of the state (see Figure 10.6). This population density could be better leveraged
to establish market opportunities for farms and ranches, therein reducing transportation and other transaction
costs.
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Action items include:
• Work with DOLA and other county, regional, and statewide planning and economic development
offices to target agricultural and food system interventions likely to work in their community.
• Conduct a feasibility study of establishing public markets in Denver and Colorado Springs (and other
population centers) that focus on showcasing Colorado agriculture, including its heritage.
• Assess the potential to bring short- and mid-haul rail transport back in key parts of the state, including
support for shared aggregation and marketing to achieve greater economies of scale.
• Encourage existing and new industry associations as business capacity builders, resources and
champions for business stakeholders (e.g., CFVGA, Colorado Cattleman’s Association, Colorado
Corn Growers Association).
10.2 DEVELOP WORKFORCE AND YOUTH TO SUPPORT AGRICULTURAL AND FOOD SECTORS

I

n 2015, Colorado experienced net in-migration of 68,000 people. Most of these people are locating along
the Front Range, and have had little to no exposure to the state’s unique agriculture or the food system,
other than as eaters (see Figure 7.13). Developing the workforce and youth to support food and agricultural
sectors requires exposure to these sectors, and knowledge that they present opportunities for viable careers.
Luckily, Colorado has vibrant Future Farmers of America (FFA), 4H, Colorado Young Farmer Education, Colorado Ranching Legacy, Beginning Farmer and Rancher, and Colorado Association for Career and Technical
Education programs. Opportunities exist to ensure these organizations and programs are working together,
leveraging resources, expertise, and opportunities. Under the umbrella of developing workforce and youth to
support the food and agricultural sectors, three key areas of opportunity were identified through the regional
townhalls: 1) develop and promote agricultural and food curriculum well suited for all stages of education; 2)
support innovative educational approaches to transitioning workers into agriculture across all life stages; and,
3) strengthen connections between allied youth development and workforce programs.
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10.2.1 DEVELOP AND PROMOTE AGRICULTURAL AND FOOD CURRICULUM AND LIFE SKILLS WELL
SUITED FOR DIVERSE LEARNERS AND ALL STAGES OF EDUCATION.

T

hroughout the listening sessions, stakeholders espoused the benefits of innovative 4H and FFA programming. Yet, there remain opportunities to expand these programs, as well as to integrate more widely
scoped, food systems programming. As an example, experiential learning opportunities could bridge greenhouse production, small-scale food manufacturing, and culinary arts curriculum. 4H, FFA, and agricultural
education more broadly provide important opportunities to highlight connections to STEM and careers in the
agricultural or food sectors, including the development, manufacturing and operation of emerging ag technology. As several stakeholders pointed out, agricultural education is STEM education.
Action items include:
• Expand 4H and FFA programming to nontraditional agricultural regions/households including urban
and underserved communities, and developing and integrating curriculum that aligns with employ
ment trends in the food industry.
• Support FFA and 4H programming that prepares youth for careers in ag technology.
• Explore how Colorado Education Standards could integrate knowledge of food systems in science
and social studies content areas.
• Invest in more widely scoped food systems based training programs in high school as well as at the
community college and University levels.
• Expand farm to school programming throughout the state, integrating food systems education.
10.2.2 SUPPORT INNOVATIVE TRAINING, OUTREACH AND CONTINUING EDUCATIONAL APPROACHES
TO TRANSITIONING WORKERS INTO AGRICULTURE IN ALL LIFE STAGES

M

uch of the focus of agricultural workforce development is on youth, however many new farmers, for
example, are not young. Opportunities exist to expand farmworker training and beginning farmer and
rancher programs to midcareer professionals. Further, there has been a proliferation of support programs –
including mentoring, incubation, apprenticeships, and rehabilitation services. For example, Fort Lewis College
started a Market Garden Incubator in 2009. Since its inception, 9 farms have graduated from the program,
with 5 current farmers. In addition to the incubator, there is also a farmer in training program to support those
who need more business skills before starting their own farm. There have been several attempts to replicate
this successful model, yet more information is needed to understand how to best tailor these programs based
on regional needs, existing market stakeholders, demographics, and climactic conditions. More evaluation is
needed to assess outcomes associated with these programs so that effective, targeted investments can be
made.
Action Items include:
•Assess the outcomes from mentoring, incubation, apprenticeship, and rehabilitation programs to
identify best practices and remaining gaps. Assessment should include understanding of ongoing
programs outside the state that could be replicated in Colorado.
• Expand farmworker training and beginning farmer programs – including beginning, midcareer and
advanced programs, as well as those that support urban agriculture and veteran training.
• Create more opportunities for new farmers and ranchers to serve on Boards and in key leadership
posts as a form of professional development. This should also include education these producers
about the importance of engaging in the policy process.
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10.2.3 STRENGTHEN CONNECTIONS BETWEEN ALLIED YOUTH DEVELOPMENT AND WORKFORCE PROGRAMS

M

any of the students who are involved in the state’s natural resource or recreational programs may have
interest in agriculture. Opportunities exist to leverage these ongoing programs to introduce participants
to agriculture, rural development, and the food system. For example, students working with the Conservation
Core focused on a natural resource project experienced and recognized the value of their work to agricultural practices. This type of exposure may nurture greater interest in working on a farm. Likewise, workforce
programs for veterans as well as for inmates in correctional facilities are starting to integrate greenhouse
production. Understanding if these nontraditional workforce programs result in on-going agricultural careers
is important moving forward.
Action items include:
• Develop projects and programs that would introduce those with only minimal background in agricul
ture, but with allied interests, to career opportunities in agriculture and food systems.
• Assess how ongoing correction facilities vocational programs (including those in Pueblo, the North
east, and Canon City) have met current labor needs, and prepared those released from facilities to
have career opportunities in the agricultural and food sectors.
• Support additional career guidance and technical assistance to access available federal educational
resources and workforce training opportunities for veterans in the agricultural and food sectors.
10.3 PROMOTE THE COLORADO BRAND, ENSURING IT REFLECTS THE UNIQUE QUALITIES OF THE AGRICULTURE AND FOOD SECTORS

T

he Colorado brand is strong. The Colorado flag, for example, is ubiquitous. The Colorado tourism office
reported that in 2015, for the fifth year in a row, Colorado broke its previous record for number of tourists –
77.7 million visitors to the state. However, awareness and purchasing of Colorado agricultural products among
tourists and residents vary. Figure 6 presents results from the Colorado Public Attitudes Survey, showing that
awareness level and purchasing of key agricultural products varies by product. For example, over 70% of respondents reported purchasing Palisade peaches compared to only about 20% purchasing Colorado lamb.
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0nder the umbrella of promoting the CO brand and ensuring it reflects the unique qualities of the agriculture,
food and beverage sectors, three key areas of opportunity were identified through the regional townhalls: 1)
promote Colorado food and agricultural businesses through developing market opportunities; 2) better position Colorado agricultural and food firms to exploit changing consumer and market trends; and, 3) support
enhanced consumer education around the CO brand.
10.3.1 PROMOTE COLORADO FOOD AND AG BUSINESSES THROUGH DEVELOPING
MARKET OPPORTUNITIES

M

any opportunities exist to better unite the state’s rural, agricultural regions with the majority of the state’s
inhabitants who mostly reside along the urban Front Range through developing market opportunities.
These market opportunities can be located in urban places, or involve promoting agritourism and other occasions for urban inhabitants to travel to rural regions (see Figure 7). There are many benefits to agricultural
and value added businesses associated with agritourism, for example, 1) consumers are often willing to pay
a premium for items purchased at the farm or at a food/agricultural festival compared to in a retail grocery
store, and producers generally receive a larger share of the retail dollar at these venues, 2) urban consumers
learn more about rural regions and agriculture through these visits, and there is evidence that this may make
them more willing to support agricultural and broader rural issues in the future, and 3) urban consumers may
be more likely to purchase these Colorado branded food and agricultural products at urban retail stores in the
future.
Action items include:
• Promote regional food festivals
through regional and statewide
tourism offices throughout the
state, nationally, and internation
ally, including a matching grant
program for destination develop
ment
• Invest in targeted agritourism
promotion to outdoor recreation
tourists, second home owners
and retirees, and those interested
in the heritage of Colorado as a
promotional and educational tool.
• Support and enhance buy
er-grower roundtables, as well as
food and agricultural trade shows
across the state, especially for re
tailers interested in promoting
and featuring Colorado brand
ed products through visible, yearround retail displays
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10.3.2 BETTER POSITION COLORADO AGRICULTURAL AND FOOD FIRMS TO EXPLOIT CHANGING CONSUMER AND MARKET TRENDS

T

here is strong evidence of growing consumer demand for products that are differentiated in the market
place. Product differentiation can make a product more attractive to a particular market, differentiates it
from its competitors, and can result in a premium price. For example, organically produced goods continue to
show double-digit growth and are now available in nearly 20,000 food stores, including 3 of 4 conventional
grocery stores. In fact, in 2014, Colorado was one of the top states in organic sales, with $147 million. Similarly,
global sales of gluten-free food increased 12.6 percent in 2016 to $3.5 billion. Colorado is the largest grower
of millet in the U.S. (a gluten free food), annually producing half of all the millet. However, much of Colorado’s
millet is not currently grown for human consumption (a higher value market), representing an opportunity to
increase awareness among producers of changing consumers demand and connecting retailers with producers.
Action items include:
• Investigate the potential of a transparent, strong, and clear brand/message for CO grown and pro
cessed products.
• Create business development programming to support enhanced opportunities for product differen
tiation where consumer demand exists, including new crops and cultivars, value added products, and
new labeling.
• Explore how school and institutional buyer procurement policies, nutrition standards, and propensity
to buy raw goods may support or deter local sourcing.
• Continue support for joint marketing and promotion programs within and across commodity groups,
including CO Proud as a flagship brand.
10.3.3 SUPPORT ENHANCED CONSUMER EDUCATION AROUND THE COLORADO BRAND

I

ncreasing consumer awareness of Colorado’s grown, raised and processed products has the potential to
bolster financial and political support for the state’s agricultural and food sectors. For example, a transparent
and strongly linked agricultural and food sector can help consumers better understand areas that are intensively used for agriculture. As an example, Weld County is the fastest growing county in the state, but also the
top agricultural county by sales. People may want to move to Weld County given its beautiful viewscapes and
proximity to employment along the Front Range, but they may also be frustrated by the noise and smells that
reflect normal agricultural activity. Consumer education can help to mitigate potential conflicts.
Further, enhanced consumer education around the Colorado brand may
increase sales of locally-branded products to tourists and residents at restaurants, road side stands, and farmers
markets. For example, tourists may be
excited to try, and be willing to pay a
premium for Colorado beef while visiting a ski resort if proper education
ensues. Further, responses from the
Colorado Public Attitudes Survey regarding consumer knowledge of typical
season for availability of fresh produce
indicates a lack of awareness among
Coloradans (see Figure 10.9). Enhanced
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consumer education may help to create excitement, and willingness to pay, for Colorado grown products
when in season, as well as create increased interest in cooking among consumers.
Action Items include:
• Continue promoting CO Proud as a means to educate consumers about Colorado grown and raised
products.
• Find opportunities to educate and integrate chefs into local sourcing given that Chefs are trusted
influencers for a segment of food buyers.
• Begin consumer education early through curriculum that leverages farm to school, as well as school
and community garden programs targeted towards youth and families.
• Integrate cooking education programming with food access programming, including Double Up Food
Bucks and Farm to School programs to meet both food security and economic development goals.
10.4

SUPPORT A BUSINESS- AND CONSUMER-FRIENDLY REGULATORY ENVIRONMENT

R

egulations and the regulatory environment continue to be a hot topic among agricultural and food system
businesses. Many businesses have long complained about government regulations and how they restrict
production, innovation, profits, and growth. Yet, some of these regulations can serve to protect Colorado
consumers and the businesses themselves. Regulation should serve to support a safe agricultural and food
system, without being overly burdensome for the food and agricultural businesses in the state. Win/win solutions happen at the intersection of agriculture, community, and government.
Under the umbrella of supporting a business and consumer friendly regulatory environment, three key areas
of opportunity were identified through the regional townhalls: 1) work to ensure the regulatory environment
is fair and effective in meetings its goals; 2) support state level initiatives that leverage Federal programs and
resources; and, 3) develop and refine policies that incentivize innovations along the food supply chain.
10.4.1 WORK TO ENSURE THE REGULATORY ENVIRONMENT IS FAIR AND EFFECTIVE IN MEETING ITS
GOALS

T

he goals of regulation often focus on protecting consumers and communities. Accordingly, it is important
to ensure that regulations are meeting their goals in a manner that is fair to producers and not overly burdensome. Regulation often does not adapt at the pace of market changes, and better mechanisms are needed to ensure that regulators understand new, pressing concerns that are impeding innovation.
Action Items include:
• Assess how food safety requirements, environmental protection, zoning, and labor regulations affect
the competitiveness and ability to innovate among farmers, food processors, restaurants, food banks,
direct markets and retailers.
• Disallow or discourage non-compete clauses for retail food establishments, particularly in rural areas,
to protect market access in less densely populated or underserved areas.
• Continue to provide training and technical assistance to alleviate the burden of regulatory compliance
for young, beginning, and small entrepreneurial farmers, ranchers, and food businesses.
10.4.2 SUPPORT STATE LEVEL INITIATIVES THAT LEVERAGE FEDERAL PROGRAMS AND RESOURCES

S

ignificant support programs exist at the Federal level to enhance the agricultural and food sector, support
rural development, and improve access to healthy foods. Yet, there is more that can be done to ensure
Colorado is taking advantage of these Federal programs to mitigate risk, support entrepreneurs, and provide safety nets for those who are hungry. As an example of the types of programs available, in 2016, the
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U.S. Department of Agriculture’s Rural Development Agency awarded 1,515 grants and loans to the state
for $747,403,624 (between 2009 and 2016 there were 14,635 grants and loans awarded to the state for
$5,255,189,992). One of the programs that four producers took advantage of in 2016 is the Value Added Producer Grant. Through this program, The American Grassfed Association received funding to develop a marketing plan and branding recognition for the group’s 400 members that provide grass fed beef to the market.
However, with 325 projects awarded throughout the U.S. in 2016, Colorado is not capturing its fair share of
this funding (see: https://www.rd.usda.gov/files/ RD_VAPG2016Chart.pdf ). As another example where Colorado is not taking full advantage of Federal funding opportunities, Colorado is 45th in the nation for access to
food stamps, and falls well below the national average of 74% for state enrollment (Colorado is at 59% enrollment). According to Hunger Free Colorado, 2 in 5 (41%) of those eligible for food stamps are not taking advantage of the program (see Figure 9). Colorado also ranks in the bottom ten states for eligible enrollment in the
Women Infants and Children Program (WIC), and the number of eligible schools participating in the Community Eligible Provision that provides eligible schools free lunch to the entire student body.

Action Items include:
• Improve enrollment of eligible Coloradans in federal nutrition assistance programs.
• Simplify the application for SNAP, WIC, and other food assistance programs for retailers and provide
more counseling and education to help with the burden of the application. This could include expand
ing Hunger Free Colorado’s program in this area.
• Invest in a statewide center for beginning farmer and rancher development and a one-stop shop for
Federal and State resources geared towards the next generation of producers.
• Improve awareness of federal grant, loan and technical assistance programs that could manage risk,
share costs and bolster support for the state’s food and agricultural sector, including rural infrastruc
ture.
• Advocate for standardized best practices throughout the state to ensure that business processes and
access to support programs is uniform regardless of the county in which an eligible participant applies.
• Use the CO Food Policy Network (COFPN) and local government partners to develop and facilitate
healthy markets and retailers in communities that can and do accept SNAP, WIC, and Double Up Food
Bucks, tracking locally-grown and processed products in the state via new metrics, and pursuing strat
153

egies that jointly consider economic development and health outcomes.
• Engage government in addressing enrollment gap for food assistance including reviewing opportu
nities to adopt state options that expand eligibility to more Coloradans and reduce the risk-reward
gap for applying and enrolling in support programs.
• Create public will for change among nonprofits, public officials, and academic partners in by leverag
ing work from the Colorado Health Foundation’s existing statewide task force, and advocate for clear
measurable objectives and outcomes.
• Encourage community partners to amplify messaging regarding eligibility criteria and enrollment
process so that organizations across the state can help publicize and navigate nutrition programs for
eligible Coloradans experiencing hunger.
• Support the clear goals and measurable outcomes of the emerging Blueprint to End Hunger in Colo
rado that will address the enrollment gap in programs such as SNAP and WIC.
• Raise awareness amongst farmers and ranchers, as well as all scales of retailers about the economic
benefits to the state of having higher participation in Federal food programs such as SNAP.
10.4.3 DEVELOP AND REFINE POLICIES THAT INCENTIVIZE INNOVATIONS ALONG THE VALUE CHAIN

E

conomic growth depends on technological progress. The public sector has long supported and subsidized
research and development to support technological innovations. For these incentives to work, however,
programs and policies need not just spur demonstration projects, but those innovations that can be used at
scale. Further, some of these innovations will need to support rural communities in which many of the raw
inputs for the food supply chain are produced. So, policies that encourage entrepreneurs and the next generation of agriculture to live and work in rural communities are important.
Action Items include:
• Develop competitive funding programs and prizes that help to spur research and the creation of food
and ag products for widespread use.
• Create a mini-grant program housed in DOLA, OEDIT, and/or CDA to incentivize municipalities to inte
grate agriculture and food into their local land use plans, building upon existing community assets.
• Assess the potential for educational loan forgiveness for targeted employment needs in
rural areas, similar to recent support for rural veterinarians. Targeted areas could be based
on persistent poverty, declining populations, or high cost of living in adjacent amenity-rich areas.
• Continue programs that offer tax incentives for land owners leasing to new/beginning farmers and
ranchers, as well as loan repayment programs with favorable terms for producers.
10.5 ADDRESS HOW SCALE IMPACTS MARKET PERFORMANCE, ACCESS AND OPPORTUNITIES

P

rofitability generally increases with scale. Along the value chain, larger firms have increasing market power,
particularly as supply chains become more vertically integrated and consolidated. However, small-scale
firms play important roles in the food and agricultural sector. Perhaps most importantly, smaller scale operations can respond to changing consumer demand and innovate more quickly than can larger operations.
Accordingly, it is not a surprise that big food companies spent billions of dollars acquiring smaller food companies in 2014 and 2015. Providing support for these smaller scale, and/or start-up businesses is an important
component of ensuring vibrant food and agricultural sectors in the long run. And, it is not just support for the
firm itself, but also appropriately-scaled market and supply-chain infrastructure.
Under the umbrella of addressing how scale impacts market performance, access and opportunities, two key
areas of opportunity were identified through the regional townhalls: 1) provide technical assistance and business support services for all scales of agricultural and food firms; and, 2) ensure appropriately-scaled, economically-viable assets are in place to support all scales of agricultural and food firms.
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10.5.1 PROVIDE TECHNICAL ASSISTANCE AND BUSINESS SUPPORT SERVICES FOR ALL SCALES OF
AGRICULTURAL AND FOOD FIRMS

T

echnical assistance and business support services can equip aspiring and established entrepreneurs with
the skills and tools necessary to run and grow small businesses. Small business owners wear many hats.
Management generally includes marketing, financial, supply chain and human resources – and it is rare to
find a single people who are adept and knowledgeable about each of these functions. Accordingly, until a
business scales to a point at which they can hire additional people, technical assistance and business support
services can help to provide temporary support and guidance in the decision-making process that can help
position the business for long-term success.
Action Items include:
• Develop pitch competitions, mentorship opportunities, and co-working spaces for new food business
es such that they can take advantage of economies of agglomeration.
• Provide market research, outreach, and mentoring programs to improve the viability of farms and
food businesses by scale, commodity, and market channel. This should include careful documenta
tion of successes to promote best practices, successful business models and key benchmark metrics.
• Support succession planning both for farm families and veterans interested in taking over an existing
farm or food business operation. This should include finding opportunities to build equity prior to tak
ing over the operation.
• Deliver education and technical assistance programming for food safety training, risk management,
taxes, human resources, and other paperwork to support smaller scale farms and ranches (example:
replicate Kentucky’s MarketReady Training).
• Continue to provide cottage food training for nascent food businesses, including continual evaluation
of curriculum based on technological advances and changes in regulation, and integration of busi
ness planning principles.
10.5.2 ENSURE APPROPRIATELY-SCALED, ECONOMICALLY-VIABLE ASSETS ARE IN PLACE TO SUPPORT
ALL SCALES OF AGRICULTURAL AND FOOD FIRMS

O

pportunities exist to support small and mid-scale farms, ranches, and food businesses through product
differentiation. Farmers and ranchers, however, note that limited processing infrastructure restricts supply
and sales. For small and mid-scale ranchers interested in selling their products via freezer trade, Community
Supported Agriculture, farmers market, or other direct marketing arrangements the challenge is particularly
acute (see Figure 10). Appropriately scaled processing facilities with the skills, inspection status, and reliability
to prepare these products safely, legally, and to customer satisfaction is integral to the success of these operations.
Action items include:
• COFSAC should provide leadership on a white paper on the economics of small scale meat process
ing to distribute to communities. Almost every regional townhall discussed the need for additional
small scale meat processing, but there may be opportunities to leverage existing processing infra
structure without additional capital investments.
• Support regional food testing and certification labs that provide food safety, quality assurance, and
other key business services for all scales of food and ag businesses, including the beverage sector.
• Continue to support collaboration between CSU Quality Meats Lab, Extension, CSU Vet Med, CDA
and others to encourage safe and economically-viable small-scale poultry processing regulation in
the state.
155

10.6 INNOVATE AND SUPPORT NEW TECHNOLOGY FOR AGRICULTURAL AND FOOD BUSINESSES

C

olorado, with a booming tech industry – including being third in the nation for high tech workers, has a
key opportunity to marry technological with food and agricultural innovation. Big data apps can allow consumers to make more informed choices at the grocery store about how their food is produced, technological
innovations in distribution can support food delivery by drone, sensors can help farms to target water usage,
and crowdfunding platforms can help new businesses access capital. And, there are already several areas
where this is happening. Naturally Boulder, for example, brings together entrepreneurs with investors through
mentorship programs, pitch slams, networking nights, and educational seminars.
Under the umbrella of innovating and supporting new technology for food and agricultural businesses, three
key areas of opportunity were identified through the regional townhalls: 1) nurture an environment where
Colorado is a leader in several subsectors of agricultural technology; 2) enhance education, outreach, and
networking to the investor community so that they better understand opportunities to provide capital in the
agricultural innovation space; and 3) support curriculum, youth and workforce development programs that
provide the skills and experiential learning for the jobs that will be available in both the entrepreneurial and
high tech sectors of food and agriculture.
10.6.1 NURTURE AN ENVIRONMENT WHERE COLORADO IS A LEADER IN SEVERAL SUBSECTORS OF
AGRICULTURAL TECHNOLOGY

N

apa Valley, CA, is known for its wine, Hartford, CT, for its insurance, Las Vegas, NV, for its casinos – all of
which are examples of industry clusters. Industry clusters are regional concentrations of related industries.
By locating in proximity to each other they can take advantage of a trained workforce, access to shareable inputs, and educational opportunities, which improves regional competitiveness and opportunities for economic
development. In Colorado, there are several agricultural subsectors where continued support and investment
could boost its cluster and regional dominance, these include: water technology, animal health, alternative
energy, beverage industry, wheat breading, beef seed stock, humane animal handling processes, healthy and
natural food products, and fast casual restaurant concepts. Through nurturing an environment in which Colorado continues to invest in its strengths, the state can become an unparalleled leader in many of these critical
areas.
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Action Items include:
• Create financing and incentive programs at the local and state levels to nurture regional industry clus
ters in a variety of sectors.
• Document available infrastructure (for example, co-packers or sensory labs) that might provide shared
access to entrepreneurs during their start up phases.
10.6.2 ENHANCE EDUCATION, OUTREACH AND NETWORKING TO INVESTOR COMMUNITY SO THAT
THEY UNDERSTAND OPPORTUNITIES TO PROVIDE CAPITAL IN THE AGRICULTURAL INNOVATION
SPACE

M

oney flowing to food start-ups in Boulder County is third only to two other regions of the US: New York
and Silicon Valley. Interestingly, whereas the financial investments in New York and Silicon Valley have
gone to just a handful of companies, in Boulder, the money is more widely spread across dozens of companies. This precedent, and the networks already established, provide an opportunity to attract more investment/investors. And, the investor community is not just limited to private individual and firms. The Federal
government, for example, is investing in hoop houses through the Natural Resource Conservation District to
meet shared goals. Similarly, the Kitchen Community (its CEO and co-founder is Kimbal Musk) is investing in
school gardens in the hopes of catalyzing long-term change including interest in food and agriculture among
schoolchildren.
Action Items inlcude:
• Replicate investor network, including educational and outreach opportunities in two other locations
throughout the State.
• Provide statewide matching grant program (through OEDIT) to leverage investment in key food and
agricultural sectors, particularly for startups.
10.6.3 SUPPORT CURRICULUM, YOUTH AND WORKFORCE DEVELOPMENT PROGRAMS THAT PROVIDE
THE SKILLS AND EXPERIENTIAL LEARNING FOR THE JOBS THAT WILL BE AVAILABLE IN BOTH THE ENTREPRENEURIAL AND HIGH TECH SECTORS OF FOOD AND AGRICULTURE

T

o excite youth about careers in agriculture and the food system, opportunities exist to more fully integrate
STEM and tech training into all aspects of 4-H and FFA curriculum. Through experiential learning – handson activities and projects in the field – youth may gain appreciate for the ways in which technology is integrated into all aspects of agriculture and the food system. Ongoing activities in 4-H include environmental
science and alternative energy, engineering and technology, and plant and animal science. Further, Colorado
can leverage its well establish tech industry to support skill development for youth working with 4-H and FFA.
Google, for example, is already partnering with the National 4-H Council to support computer science, computational thinking, communication, and collaboration to kids across the country.
Action items include:
• Support collaborations between 4H, FFA, and the tech industry to foster innovative curriculum devel
opment in ag tech that reflect where careers in this sector will be in high demand.
• Emphasize that the use of technology in agricultural 4H and FFA curriculum, as technological inno
vation may be more likely to retain youth. Opportunities exist to jointly honor Colorado’s traditional
primary agriculture industries, while understanding new sectoral career opportunities and entrepre
neurial business models.
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10.7 IMPROVE ACCESS TO RESOURCES AND CAPITAL FOR AGRICULTURAL AND FOOD FIRMS

A

ccess to capital – including financial capital and natural capital (land and water) – can be difficult for
young, beginning, and small farmers and ranchers, as well as new, entrepreneurial start up food businesses. Yet, access to capital in order to finance a new start-up, expand, purchase land or equipment, or build
inventories to support a market expansion are all critical to enabling long-term business success.
Under the umbrella of improving access to capital for agriculture and food firms, two key areas of opportunity
were identified through the regional townhalls: 1) facilitate relationships between young, beginning, small and
veteran farmers and ranchers and lending institutions with Young, Beginning, Small (YBS) farmer and rancher
programs and/or nontraditional fundraising; and, 2) support innovative ways to provide access to natural capital (land and water) for YBS farmers and ranchers.
10.7.1 FACILITATE RELATIONSHIPS BETWEEN YOUNG, BEGINNING, SMALL (YBS) AND VETERAN FARMERS AND RANCHERS AND LENDING INSTITUTIONS WITH YBS PROGRAMS AND/OR NONTRADITIONAL
FUNDRAISING

A

ccess to credit for farmers and ranchers is often a scale issue. Smaller scale, beginning farmers and
ranchers often have more difficulty accessing traditional credit compared to larger operations with more
capital assets to use as collateral. Congress has mandated that the Farm Credit system serve the credit needs
of all farmers and ranchers, including those classified as young, beginning, and small (YBS), believing that the
diversity of agricultural products produced in the U.S. depends in part on the financial success of this segment
of agriculture. Accordingly, Farm Credit system members are now required to report on YBS data lending annually (see Figure 11). The Farm Credit system also has specific tools to facilitate this lending including guarantees, reduced rates, and customized standards that can be used to extend credit to YBS producers. However,
many future farmers and ranchers, particularly those that did not grow up in and around agriculture, may not
be aware of these opportunities. For example, Colorado has a Veterans to Farmers program that was started
in 2011 and trains military veterans in organic and hydroponic production. Most of these veterans have no
previous agricultural experience, and little exposure to their unique opportunities for securing debt financing.
In addition to increasing educational opportunities about traditional lending, exposing YBS and veteran farmers to nontraditional fundraising may be important. These might include gifts from individuals, crowdfunding,
community-supported models, federal grant and loan programs, individual and angel investors, and foundations or philanthropic
organizations.
Action items include:
• Educate
farmers and ranchers
about loan programs
geared to small-scale
farmers and ranchers.
• Provide resources to agricultural
lenders so that they
better understand
realistic price premiums associated with
non-commodity markets, as well as enterprise budgets, which
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can support sound lend ing decisions for YBS farmers and ranchers. This likely includes continuing
CSU Extension and CDA’s price reporting program for local food markets.
• Track farms and ranches using new insurance products to understand the financial implications of
these products and producer investments and provide information to loan officers.
• Showcase successful YBS-lender relationships at annual meetings of agricultural commodity groups.
• Encourage statewide loan officers to attend Farm Credit’s YBS loan officer convenings.
• Embed educational opportunities about nontraditional fundraising into beginning farmer and rancher
programming.
10.7.2 CREATE MORE TRANSPARENT AND FLEXIBLE FUNDING/FINANCING MODELS TO SUPPORT NEW
AND EMERGING BUSINESS VENTURES ALONG THE FOOD SUPPLY CHAIN

I

n addition to needing funding models to support small and midscale, young and beginning, and veteran
farmers and ranchers, innovative funding and financing models are needed to support food supply chain
businesses along the supply chain. Luckily, Colorado has several successful models that could be enhanced
and scaled up. For example, the Colorado Fresh Food Financing Fund, with seed funding from the Colorado
Health Foundation, partners with the Colorado enterprise Fund to finance small and innovative fresh food
concepts. These partners work to finance grocery stores and other forms of healthy food retail in underserved
communities. Other flexible funding or financing models include Slow Money and angel investor networks.
Action items include:
• Develop list of food business funding resources that could support emerging Colorado-based food
businesses (expanding upon: http://www.canr.msu.edu/foodsystems/uploads/files/food_business_
funding.pdf)
• Host networking opportunities and pitch competitions to facilitate relationships between small and
emerging food businesses and potential funders and financers.
• Promote ‘preparing for financing’ events for small and mid-scale entrepreneurs, similar to what is
already offered by Naturally Boulder (see: https://www.naturallyboulder.org/resource/preparing-for-fi
nancing/)
• Expand investment efforts and increase availability of flexible funding and financing of agriculture and
fresh retail options, particularly in rural and underserved communities.
10.7.3 CONSERVE, INVEST IN AND PROVIDE ACCESS TO NATURAL CAPITAL (LAND AND WATER) FOR
YBS FARMERS AND RANCHER

A

ccording to the U.S. Department of Agriculture’s National Agricultural Statistics Service, the average value
per acre of farm real estate increased by 6.7% in Colorado from 2014-2015, compared to an average in
the Mountain region of 2.8%. And, according to the American Farmland Trust, Colorado is losing more than
75 acres of farmland per day. At the same time, approximately 35.9% of Colorado’s land is Federally-owned,
and substantially more is owned by state and local government, or private conservation entities such as the
Nature Conservancy. Working to support enhanced access of these public and conserved resources to the
next generation of farmers and ranchers can lower barriers to entry, and increase the likelihood of long-term
viability.
Action items include:
• Work with local municipalities, nonprofits, and land conservation districts in places where there are
large numbers of second homeowners or retirees to explore opportunities to better link YBS farms
and ranches with access to potentially underutilized land and water resources.
• Improve communication among land trusts, and between land trusts and future farmers and ranchers.
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• Investigate the potential for enhanced utilization of publicly owned land for active farming and ranch
ing working lands, and just not just for open space, addressing multiple public issues and goals
• Explore and evaluate the viability of cooperative and innovative land ownership models (such as Pou
dre Valley Community Farms).
• Invest in soil, water saving, technology to preserve the integrity of Colorado’s natural resource base.
10.8

INTEGRATE AGRICULTURE AND FOOD WITH HEALTHY, VIBRANT COMMUNITIES

T

he 2016 Public Attitudes Survey shows that almost all Coloradans believe that agriculture is moderately or
very important to their quality of life (see Figure 7.12). Agriculture can contribute to environmental preservation, protection of public and animal health, economic development, and community building. Providing opportunities to support dialogue, transparency, and engagement throughout the food system can ensure that
the various aspects of our complex, global food system are working to support local people, communities,
and economies.
Under the umbrella of improving access to integrating agriculture and vibrant communities, three key areas
of opportunity were identified through the regional townhalls: 1) research and refine how land conservation
policies influence farm viability, water transfers, community development, and quality of life of Coloradans;
2) strengthen healthy food access for Colorado communities and households; and, 3) more strongly connect
Colorado citizens with Colorado foods while also raising their awareness of its potential benefits to their
health, economy, and community.
10.8.1 RESEARCH AND REFINE HOW LAND CONSERVATION POLICIES INFLUENCE FARM VIABILITY, WATER TRANSFERS, COMMUNITY DEVELOPMENT, AND QUALITY OF LIFE OF COLORADANS

M

any communities and organizations are pursuing land conversation policies. Yet it is unclear how these
programs impact farm and ranch profitability (or viability), water transfers, community development, or
quality of life. More research and evaluation is needed in order to provide recommendations of how and
where land and water should be conserved for agriculture; this is particularly important given the state’s current growth rate (1.9% from 2015 to 2016), the fact that the state lost farms between 2007 and 2012 (37,054 to
36,180), and rates of agricultural land converted to development land (601,700 acres from 1982-2012).
Action items include:
• Explore how public attitudes about agriculture as a quality of life driver may also influence the ap
pearance and passage of open space referendum, support for CO agricultural programs, and propen
sity to buy CO products.
• Identify where open space and other conservation efforts are innovating ways to retain and manage
shared access to sufficient water for some working lands production.
• Inventory current conservation practices by land type and geographic location.
• Access and document where land is currently protected, or not.
10.8.2 IMPROVE ACCESS TO HEALTHY, AFFORDABLE FOOD FOR COLORADO FAMILIES WHO ARE
LOW-INCOME

M

any Coloradoans do not have access to healthy, affordable food. In 2015, the USDA reported that 12.1% of
households in Colorado were food insecure, a condition where households lack access to sufficient food
because of limited resources. The percentage of food insecurity is much higher for households with children:
almost 20% of kids may not always know when or where they will get their next meal. Food insecurity is associated with poorer physical and mental health, higher healthcare costs and poorer educational outcomes.
Strategies that increase affordability of nutritious food, increase access to food by increasing enrollment in
160

federal nutrition assistance programs and increase nutritious value of food in the emergency food system can
economically benefit food producers and food retailers, and can improve the health and well-being of food
insecure households in Colorado.
Action Items include:
• Conduct research and evaluation of current strategies to improve healthy food access (transport,
financial incentives, food offerings, corner stores, mobile markets, rural grocers, community food cel
lar, prescription programs, mobile farmers markets) and refine programming based on results.
• Lower the barriers and provide incentives and technical assistance for a variety of markets to procure
local products, accept food assistance programming, and participate in food recovery partnerships.
Double Up SNAP has been effective, but the majority of markets still cannot accept food assistance.
• Reframe food recovery and food waste programs so that both economic development and food secu
rity goals are addressed.
• Assess and pilot food additional RX programs (a prescription program piloted on the West Slope), as
well as double up buck program availability at rural markets to assess both whether participants are
healthier and whether purchases made influence local direct markets.
• Coordinate food bank purchases from local sources, tax incentives to those who donate, and effec
tive/efficient gleaning programs so as to increase healthy food access at food banks and pantries.
• Improve coordination and communication across key food system stakeholders in the state, partic
ularly focused on economic development, food access, and healthy communities (environmental and
public health). This can be done through working with philanthropic organizations to create a data
base of programming and financing provide to farm and food based orgs (could be through Commu
nity Commons).
• Connect more retailers with food rescue and redistribution organizations through partnerships and
policies that incentivize donations.
10.8.3 MORE STRONGLY CONNECT COLORADO CITIZENS WITH COLORADO FOODS WHILE ALSO RAISING THEIR AWARENESS OF ITS POTENTIAL BENEFITS TO THEIR HEALTH, ECONOMY, AND COMMUNITY

O

pportunities exist to better link programming that supports healthy eating with Colorado grown and
raised products. Fostering a deeper connection to the foods that households are purchasing and consuming can increase awareness and appreciation of how food are produced, and can make linkages to natural resources and broader community benefits. Coloradans shared interest in and support for agriculture as
important to quality of life helps to bind the state around shared values, which may help to build long-term
resiliency and trust.
Action items include:
• Continue to update value chain, Community Commons, and Blueprint studies, integrating staff and
planning processes of state agencies, industry organization, nonprofits, and CSU so as to track prog
ress on key metrics that Coloradans note are important to their quality of life.
• Support and expand programs that highlight the faces of Colorado agriculture to the general public,
including Colorado Proud, CSU Ag day, programming at the National Western Centers, and programs
that integrate healthy food with Colorado grown products such as Farm to School, Double Up Food
Bucks, and Cooking Matters.
• Highlight unique food cultures, heritages, and regions that make up the Colorado agricultural and
food landscape through strengthening rural-urban linkages.
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