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Agriculture in the Great Lakes Region

The Great Lakes region supports one of the largest agri-
cultural economies ($40 Billion yr-1) in the world (NASS, 
1999). The Great Lakes basin encompasses 798,100 km2, 
and the Great Lakes themselves cover 247,000 km2 
and contain about 20% of the world’s supply of fresh, 
non frozen water. The basin encompasses the North 
American heartland which contains over 100 million 
acres (40,470,000 hectares) of agricultural land (Figure 
38.1). Land use patterns reflect the region’s soils and sedi-
ments, which are the result of glacial history (Larson and 
Schaetzl, 2001). Past glaciations began 2.4 million years 
ago and ended approximately 20,000 years ago. Ice fi-
nally left the region about 9,000 years ago. Together the 
states of Minnesota (MN), Wisconsin (WI), Michigan 
(MI), Ohio (OH), Indiana (IN), and Illinois (IL) contain 
over 380,000 farms, but this number has declined by 
nearly 20% during the past decade. The region has im-
portant production in rain-fed cash grains (corn, soybean, 
wheat) and livestock sectors and ranks high nationally in 
production of horticultural crops and fresh market fruits 
and vegetables. In general, livestock has been more im-
portant in the northern section of the region, with row 
crops dominating the south and horticultural crops being 
more important in the northeastern sector. 

The conversion of large areas of land to agricultur-
al production during the 19th century transformed the 
Midwest landscape. Lighter textured soils adjacent to 
waterways were cleared first, followed by cultivation of 
lowland prairies and wetlands that was brought about 
by large-scale drainage projects and the invention of 
the moldboard plough (Edwards, 1994). The US grain 
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Figure 38.1. Land use in the Great Lakes region (Illinois State Water 
Survey).
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industry was built up in this region where favourable 
climate and good soils supported rain-fed production 
of grains. Yields climbed steadily between the 1940s 
and 2000, with inputs of fertilisers and agrichemicals 
(Clay, 2003). Research spearheaded by the land grant 
universities brought dramatic increases in productivity 
(Runge and Stuart, 1998); this combined with industry 
consolidation, vertical integration of industry, and in-
ternational trading of grains through the Chicago board 
of trade has made Chicago the epicenter of an agri-in-
dustrial empire (Anonymous, 2006). U.S. farm policies 
that have subsidized grain production have made it dif-
ficult for developing countries to compete effectively 
(Clay, 2003). 

Production trends in the region have contributed no-
tably to nutrient inputs to the Mississippi River dur-
ing the last half decade (McIsaac et al., 2001; Donner, 
2003). Off-site costs of dredging are estimated (adjust-
ed to 2008 dollars) at $128 million for the lake states of 
Minnesota, Wisconsin, and Michigan and $283 million 
for the Corn Belt states of Illinois, Indiana, Ohio, Iowa, 
and Missouri. Concern over water quality and down-
stream costs to restore or maintain safe drinking water 
standards have increased scrutiny of present-day rates 
of fertiliser use on corn and the expansion of row crop 
cultivation. Erosion of soil and runoff of agricultural 
wastes will increase with flooding and intense rain-
fall events associated with climate change. Changes in 
precipitation patterns are making runoff pulses more 
frequent (Adams et al., 1999; Interlandi et al., 2003). 
Tile drainage in agricultural fields, draining of wet-
lands, water diversion, and floodplain development all 
increase the frequency of flash flooding. These altera-
tions are likely to exacerbate climate change effects on 
stream flow, by increasing the frequency and height of 
flood events, and increasing drought potential through 
loss of groundwater recharge. Increases in precipitation 
intensity will also increase the erosive power of rainfall 
(Nearing et al., 2004). This will disproportionately im-
pact wetlands, which are predominately small, isolated 
water bodies, and ephemeral wetlands. About 70% of 
the total number of wetlands has been lost from the 
lower Great Lakes and lower St. Lawrence River val-
ley of Canada (Mitsch and Gooselink, 2000). The loss 
has been greatest in the southern portion of the region 

where agriculture is most intense. Remaining wetlands 
are especially sensitive to hydrologic alterations due to 
climate change, geomorphic alterations (dredging and 
filling), water diversion, and degraded water quality 
(Wilcox, 1995; Singer et al., 1996). Eroded sediments 
and water runoff that degrade waterfowl habitats are 
ultimately expected to lower duck populations in the 
region (Root et al., 2003) Streams in agricultural areas 
are particularly vulnerable, where channelization has 
reduced nutrient and sediment retention (D’Angelo et 
al., 1991). 

Factors shaping agriculture in the region include 
National farm programs that subsidize production agri-
culture, vertical integration of farming systems, chang-
ing domestic and international markets, shifting regu-
latory frameworks and new technologies. Fluctuating 
energy, land rent and input prices in the last few years 
have made the traditional row crop systems quite 
volatile. Record crop prices were followed closely 
by input prices, with both propelled by the price of 
oil (Rosen and Shapouri, 2008). Expansion of corn-
grain production for ethanol is likely to increase the 
problems associated with row crop agriculture already 
cited. Removal of land from conservation reserve pro-
grams to satisfy demand for land is likely to add to 
historic declines in biodiversity and associated serv-
ices including pest suppression and wildlife amenities. 
Development of cellulosic biofuels may suffer from 
many of the same sustainability issues if not developed 
with care (Robertson et al., 2008). Export of food dol-
lars, hunger among the poor, and environmental degra-
dation are cited as failings of conventional agriculture 
(French & Gardner, 2002). A range of voluntary and 
contractual instruments that could compensate farm-
ers for the costs of maintaining environmental services 
and reimburse them for income foregone by adopting 
alternative management practices have been developed 
to counter traditional agricultural supports (Buller and 
Morris, 2004). Consumer driven initiatives may allow 
alternative approaches to agriculture to compete with 
present land uses (Vesterby and Krupa, 2001). Such 
strategies may provide a way to transition from a sub-
sidy-based approach to policies compatible with inter-
national trade rules (Zinn, 2005). 
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Organic Agriculture and the Local Foods 
Movement

Interest in organic and alternative production practices 
has surged in recent years with these options being seen 
to be more sustainable than commodity crops. Organic 
agriculture has been the fastest growing sector in all of 
agriculture for the past decade. The EU and the U.S. 
together accounted for 95% of the $25 billion in world 
retail sales of organic food products in 2003. Sales of or-
ganic food and non food products in the US had reached 
$17.7 billion in 2006, up 21% from 2005, and $18.9 bil-
lion by 2007 and are estimated to exceed $24 billion in 
2010 (Lin et al., 2008). Organic markets in the European 
Union have also grown rapidly; with 2006 sales growing 
by 10% alone. The European organic markets are more 
mature than the U.S. markets, and this is in large part due 
to differences in policies favouring organic practices and 
investment in associated research (Gibbon, 2008).

Both the EU and U.S. have organic food standards 
supported by certification methods intended to guarantee 
that standards are met. Organic plant and livestock prod-
ucts are governed by EU Regulations 2092/91 (enacted in 
1993) and 1804/99 (enacted in 2000), respectively. The 
regulations set minimum rules for production, labelling, 
and marketing for the whole of Europe, with member 
states being responsible for implementation and enforce-
ment of the rules. Organic product labelling is complex 
as rules vary among nations. In December 2005, the 
European Commission made the use of either the EU logo 
or the words ‘E.U.-organic’ compulsory on products that 
contain at least 95% organic ingredients. Organic label-
ling in the U.S. is governed by the 1990 Organic Foods 
Production Act (OFPA) and the national organic standards 
(NOS), which were implemented in 2002. To be certified, 
organic producers must not use prohibited substances 
and must use management practices that enhance soil 
quality while protecting the environment from degrada-
tion. Both EU and U.S. systems rely on certification by a 
third-party to assure that a product was raised, processed, 
and distributed according to the official organic standards 
(Dimitri and Oberholzer, 2006). In the U.S., penalties are 
clearly outlined for anyone using the organic label inap-
propriately. The EU leaves enforcement up to individual 
member states. Certified organic land in the EU rose from 

2.1 million hectares (5.2 million acres; 0.405 hectares = 
1 acre) in 1997 to 5.1 million hectares in 2003, and now 
accounts for about 4% of total agricultural area. In the 
U.S., organic land increased from 549,406 hectares in 
1997 to 889,734 hectares in 2003. This acreage is just 
a tiny fraction (0.24%) of all agricultural land (Dimitri 
and Oberholzer, 2006). There is general agreement that 
standards-based regulation has played a major role in this 
mainstreaming of the organic sector (Gibbon, 2008).

Critics of the organic standards dislike the influence 
that regulation has had, citing industrialization and/or 
commercialization of the organic sector as counter produc-
tive from a social perspective (Guthman, 2004; Raynolds, 
2004). Failure to include adequate requirements for labour 
protection or to address social issues including equity and 
community concerns has reduced the appeal of the organic 
brand to some of its traditional supporters. Dissatisfaction 
with a regulated organic sector seems to have propelled the 
local foods movement in both the U.S. and in Europe (De 
Linde, 2000). In recent years, concerns about food safety 
and health, environmental sustainability, and the decline 
of rural communities have contributed to a groundswell 
of consumer interest in fresh, locally produced foods. This 
has resulted in the rapid growth of direct-market outlets for 
local produce, including Farmer’s Markets, Community-
Supported Agriculture (CSAs), and local grocery stores, 
schools, restaurants, and other institutions. Most of these 

Figure 38.2. Economic value of US organic sales (Lin et al., 2008).
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direct marketing outlets have been around for a long time, 
with the exception of Community Supported Agriculture 
(CSA), which emerged in the 1980s. Community Supported 
Agriculture is a direct-to-consumer marketing arrange-
ment where consumers purchase produce for the entire 
season ahead of time in order to receive weekly shares 
throughout the growing season. This allows the farmer to 
purchase inputs and to plan for production levels based 
on a guaranteed demand. CSA also frees the growers 
from marketing work during the growing season. 

Estimates indicate that the number of CSA opera-
tions in all of the U.S. grew from about 60 in 2002 to 
1,100 in 2006 (USDA-AMS, 2008a). Today, the local 
food directory Local Harvest lists 2,064 CSAs and shows 
a high concentration of CSAs in the north-eastern US, 
with clusters and around large urban areas of the western 
seaboard and the Midwest. In 2006, the Farmers’ Market 
Directory listed 4,385 farmers’ markets operating in the 
United States, representing an 18% increase from the 
number of farmers’ markets in 2004. Total sales volumes 
for Farmers’ Markets are estimated at about $1 billion 
for 2005 (USDA-AMS, 2008b). Farmers’ markets are 
critical or sole outlets for many producers (USDA-AMS 
2006). These kinds of farms may deserve special atten-
tion because they have the potential to contribute to the 
next generation of farmers. Small organic and specialty 
farms provide opportunities for new younger farmers to 
get involved in agriculture (Zander, 2008). For example, 
the age distribution of CSA farmers includes many more 
farmers in the age groups 25-34, 35-44, and 45-54 than 
are found on the average U.S. farm (Lass et al., 2003). 
Small farm operators, defined by the USDA Agricultural 
Marketing Service as ‘those with less than $250,000 in 
annual receipts who work and manage their own opera-
tions’ (USDA-AMS, 2008c), are the typical suppliers for 
direct-local markets. Direct marketing channels appeal to 
small and beginning farms because these vendors obtain 
better prices for their products marketing them directly to 
consumers than they would get from wholesalers. 

The numbers of local producers and farmers’ markets 
have grown rapidly in Illinois in recent years (Figure 
38.3). Fruit and vegetable growers are currently clus-
tered around larger urban markets (Chicago and Saint 
Louis) or in the central sands area where sandy soils are 
well suited for intensive production of vegetables for 

wholesale markets. These trends begin to recover from 
historical shifts in land use that dramatically reduced 
food production for local consumption. At present only 
0.2% of Illinois farm sales are agricultural products sold 
directly for human consumption. Only 5% of food con-
sumed is produced in Illinois and 95% of organic food 
sold in Illinois is grown and processed outside of the 
state (Curry, 2008). This is not because Illinois could not 
grow more food. As recently as 1950, Illinois had 6,520 
farms reporting sales of vegetables with an inflation-ad-
justed value of $106 million in 2007 dollars, while an 
additional 136,431 farms harvested vegetables for home 
use (USDA, 2007). At that time, 84,593 farms had land 
in tree fruits, nuts and grapes – in the most recent cen-
sus there were only 73,027 farms in Illinois. With an av-
erage travelling distance of 1,500 miles for food items 
consumed in Illinois, the dissonance between the grow-
ing demand for local and organic food and expansion of 
commodity crops is intensifying. 

Sustainability Metrics  
Marketing a Green Foot Print

The success of the organic and local food movements 
is credited to the public’s desire to reconnect with the 
food system and promote heath for themselves and com-
munities through food proxies (Bryant and Goodman, 
2004). Small-scale farmers marketing through direct 
market channels frequently appeal to customers using 
branding strategies that tout green services (Lass et al., 
2003). Conservation is emphasized because consumers 
and producers both support practices that will result in 
agricultural land preservation (Selfa et al., 2008). It is 
frequently assumed that by promoting a landscape level 
or whole-farm valuation of agricultural practices, green 
branding can enhance the contributions of agriculture. It 
is difficult for economic markets to properly assign value 
for social and economic services (Pascual and Perrings, 
2007). Diversified farming systems are thought to sup-
ply biodiversity-based ecosystem services as a public 
good without adequate compensation in the marketplace. 
It is after all, the neighbouring communities that might 
benefit from ecologically responsible practices that pro-
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tect water and wildlife that are impacted by within-farm 
management (Robins et al., 2001). The value of green 
services might be rated more highly if contributions to 
local wellbeing were better documented. This could help 
reduce the scepticism about the efficacy of alternative 
food choice solutions that has arisen (Eden et al., 2008). 
Citizens’ groups actively promote the use of market de-
vices to support local and organic production while ac-
knowledging the need for greater evidence to substantiate 
stewardship claims (see Lynch and Batie, 2006). There is 
mounting evidence that organic practices can deliver on 
claims that their use can enhance biodiversity (Bengtsson 
et al., 2005).

A variety of marketing and/or payment strategies 
that rely on green or community branding or certifica-
tion are being explored. In addition to socially driven 

brands like local and organic, sustainability metrics are 
proliferating. The generalized relationships between 
farming practices and sustainability outcomes developed 
empirically through field experimentation are currently 
being converted into marketable goods using simple 
spreadsheets, models or summary tools like life cycle 
analysis (LCA) or environmental footprinting (Fiskel, 
2007). Such tools may prove useful to environmentally 
minded growers who understand that as climate change 
progresses changes in agricultural management are 
needed to maintain soil quality with less dependence on 
fossil fuel-based inputs. Reductions in energy use can 
hold down costs and greenhouse gas emissions caused 
by fertiliser application, input production, heating and 
irrigation. Improved management options, such as preci-
sion agriculture, drip irrigation and increased nitrogen 

Figure 38.3. Registered producers and farmers markerts (left), location of speciality crops (right). 2002. Source: Data from the State Agricultural 
Statistics Service prepared by Pat Curry.

Legend Farmers Markets, Registered 
producers (Market Maker in 2008) 
Frequency by zip code

Legend 2002 Ag. Census 
(Zip Codes) 
Farms with land in fruit 
and vegetable production.

0
4 or less
6-8
9-12
13-18

2002 Ag Census Farms with direct 
sales to consumers

0
5
10

0
1-5
6-10
11-15
16-26



Production of High Quality Products & Balanced Feeding

282

and water use efficiency are all opportunities to reduce 
global warming impacts. 

Currently, leading work in the area of energy analysis 
for agricultural systems includes two approaches: life cy-
cle analysis (Hill et al., 2006; Kim and Dale, 2005) and 
carbon/ecological footprinting (Wachernagel and Rees, 
1996; Burnham et al., 2006). Both approaches seek to 
evaluate all environmental impacts incurred during the 
whole life cycle of products. LCA quantifies environ-
mental burdens associated with a product, process, or 
activity. The resources consumed and the emissions to 
the environment, both on-farm and associated with the 
production and delivery of the inputs used on the farm, 
are inventoried. The impacts of resources used and emis-
sions generated are evaluated in terms of environmental 
impact. The ecological footprint is generally defined as 
the biologically productive land and water a population 
requires to produce the resources it consumes and to ab-
sorb part of the waste generated by fossil and nuclear fuel 
consumption (Wackernagel et al., 2002; Monfreda et al., 
2004). Ecological footprints are anthropocentric in na-
ture, focusing on the land and water resources needed for 
human support (Wackernagel et al., 2005). In the context 
of LCA, the ecological footprint of a product is defined 
as the sum of time-integrated direct land occupation and 
indirect land occupation, related to nuclear energy use 
and to CO2 emissions from fossil energy use and cement 
burning (Huijbregts et al., 2008): Even though these tech-
niques are well established in the research community, 
results can vary by wide margins, causing uncertainty 
or even conflict (Farrell et al., 2006). Errors in life cycle 
analysis associated with studies of dominant agricultural 
production systems can result from the use of inappropri-
ate or outdated information being used as inputs to de-
scribe the production practices (Wang and Hag, 2008). 
Outcomes vary with tools and so care must be used when 
applying and interpreting results from these kinds of as-
sessment tools (van der Werf et al., 2007). Application of 
such metrics to diversified systems will be a challenge as 
the data needed are limited. The alternative and organic 
communities have so far not been completely receptive to 
these tools, asserting that community standards and green 
brands like organic are sufficient (Lipson, 2009). 

Development of green metrics for organic and alterna-
tive farmers growing and selling into local markets may 

be one of the most challenging, yet rewarding, efforts 
in terms of profitability and efficacy. Fruit and vegeta-
ble production claimed 15.6% of all agricultural energy 
costs in 2002; of course total production expenses, and 
the relative importance of energy costs vary greatly by 
region (Schnepf, 2004). Costs and price uncertainty are 
greatest for fertiliser inputs, which are higher per acre 
for fruit and vegetable crop production than for row crop 
systems (Schnepf, 2004). Energy prices, the need for 
heating and cooling, and risks associated with weather 
all influence the costs and risks of specialty crop grow-
ers. Growers who reduce input intensity save energy by 
increasing biodiversity. Smaller, frequently organic farm-
ers, growing and supplying local outlets, often choose to 
manipulate plant species richness and evenness within 
the constraints of their commercial operation, to main-
tain supply while controlling pests, weeds, and reducing 
risks (Zehnder et al., 2007; Jackson et al., 2008). The 
local food movement is also propelled in part by the as-
sumption that shorter food chains are more energy effi-
cient and possibly provide greater food safety, or at least 
traceability. Consumers assume that the regional produc-
tion and distribution of food requires less energy turno-
ver compared with global transport of food, but there is a 
lack of empirical data to support this idea. Economies of 
scale for processed and fresh-direct market products are 
likely to differ. Energy costs fall per unit of product for 
highly processed goods because industries can afford en-
ergy saving technologies (Schlich and Fleissner, 2005). 
General summaries may not be as effective as crop-to-
market analyses. A comparison of energy use by certified 
organic and conventional sectors carried out in England 
found an energy savings of 20% overall if food produc-
tion converted to organic methods, but the balance of 
energy savings varied greatly for different crops (Azeez 
and Hewlett, 2008). Organic greenhouse production of 
tomatoes, for example, required three times more energy 
than conventional production. Another critical factor is 
food distance and refrigeration. The use of generic food 
miles as an indicator of the environmental and ethical 
impacts of food production has been questioned, with 
the suggestion that it is only through combining spatially 
explicit LCA with analysis of social issues that the ben-
efits of local food can be assessed (Edwards-Jones et al., 
2008). There is a need for investigation of ‘partial sys-
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tems’ that describe the LCA of a crop, breed, or brand of 
food production that includes packaging, transport and 
distribution up to the point of sale.

Summary

Organic production and local-fresh and green-market out-
lets may provide an important opportunity for the Midwest 
U.S. Local markets are particularly attractive and acces-
sible to younger farmers just starting out. Science based 
tools are developed to help farmers satisfy green produc-
tion goals that have been articulated by certifying bodies, 
governmental agents, financial markets and not-for-profit 
groups. The needs for agriculture are similar in the Baltic 
States and Great Lakes regions, as populations rely on 
agriculture for food, fibre and energy supply. The abil-
ity to sustain agriculture’s provisioning services in these 
places depends upon their natural resource endowment, 
history of use and emerging frameworks for management 
that influence production patterns and norms.
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