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Planting Food or Fuel:
Developing an Interdisciplinary Approach to Understanding the Role of Culture in
Farmers’ Decisions to Grow

Second-Generation Biofuel Feedstock Crops

Abstract: Recent interest in biofuels as an alternative energy source has spurred considerable
change in agricultural practice worldwide. These changes will be more pronounced as second-
generation biofuels, such as switch grass and algae, gain prominence. This paper examines the
cultural factors associated with the decisions U.S. farmers face in targeting crops for fuel
production instead of food. Through an interdisciplinary assessment of the dynamics of farmers’
behavior, we develop a theoretical framework to analyze how farmers grapple with shifting

expectations of their function.



1. Introduction

Interstate drivers in the heartland of the United States cannot help but notice signs along
the highway reminding travelers of where our food comes from: “Beef, it’s what’s for dinner,”
“Pork, the other white meat,” and “1 Kansas farmer feeds 128 people + you.” New signs over
the last several years, however, have gone beyond food to remind us of the source of some of the
fuel facilitating our travel. These remind us of the importance of US farmers in providing corn-
based ethanol over oil, especially oil from governments that are hostile to the US. Reportedly,
one sign in South Dakota read, “BANKRUPT TERRORISTS! Foreign Oil Funds Terrorism. Use
Ethanol, Biodiesel and Other USA Fuels." These symbols along the bi-ways of the US
agricultural landscape are one guide, albeit crude, to what the land means to those who farm it,
and why it should matter to those who are passing through. Regardless of one’s stance on
climate, energy, and US national security, the signs remind observers that farmers will
increasingly face the choice of whether to plant food for people and animals, or fuel for our
transportation needs. This choice will become even more important as technology improves to
produce fuel from cellulosic, second-generation sources. Eventually, US farmers may decide to
plant crops exclusively destined to fuel our transportation needs with petroleum alternatives.

Understanding the dynamics of the choices farmers make in adapting their practices to
biofuels opportunities is a complex undertaking that requires a multidisciplinary approach. This
paper asks: “what frameworks and concepts are available to guide research on the cultural
factors, broadly construed, that affect the decisions farmers make about planting second-

generation biofuels crops? While challenging to develop, an integrative approach, reflecting
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several disciplines and theories, provides a fuller appreciation for the cultural intricacies
involved in the ongoing transition to alternative energies, particularly as that shift involves
farmers.' 2. Political Ecology and Chains of Explanation

One way to proceed in our analysis is to consider a conceptual framework that
purposively broadens the scope of our research. Such an approach would move beyond
frameworks that pay exclusive attention to either micro-level factors of the farm/farmer or to
macro-level factors of the national and international environments. One such framework is
political ecology, an approach to research on human-environment interactions that has developed
within a broad range of social science disciplines since the 1970s. The approach traces its roots
to cultural ecology, a major focus of anthropological and geographical research that, among
other foci, drew out the importance of cultural practices in allowing societies to survive by using
appropriate technologies to adapt to their environments (Steward, 1972; Rappaport, 1967).
Much of cultural ecology has centered on traditional societies in the developing world. Due to
their relative isolation, these societies offered researchers the clearest and purest cases of
environmental and cultural interaction. As traditional societies became more linked with the
global political economy, it became more difficult to make these connections, given that
traditional livelihoods and use of natural resources were being affected by factors operating in
the wider regional, national, and global political economy. This development prompted the
creation of political ecology.

The framework of political ecology places at the center of analysis the “land manager”
whose decisions cause impacts on the landscape that are not seen as mere cultural adaption to

local environmental circumstances. Rather, political ecology leads researchers to view land



manager decisions as made within a variety of natural, social, and cultural contexts at different
spatial scales: local, regional, national, and global (Wolf, 1972; Blaikie, 1985; Blaikie and
Brookfield, 1987; Paulson and Gezon, 2005). This attention to varying scales of analysis in
studies of decision-making has been referred to as “progressive contextualization” (Vayda,
1983). Blaikie and Brookfield (1987) described this approach as engaging in a ‘“chain of
explanation” of a land manager’s decisions by considering a variety of factors.

Political ecology has largely been applied in studies of rural land use in developing
countries, but more recently, researchers have been applying the conceptual framework to studies
of urban areas in the developing and the developed world (Myers, 2005; Swyngedouw, 2004;
Robbins, 2007; Brogden and Greenberg, 2005). Brogden and Greenberg (2005), for example,
examine the conversion of Arizona ranchlands for urban development, a situation not dissimilar
to our inquiry, in that agriculturalists must weigh many factors in deciding upon new land
practices. Considering that some studies even use this framework to examine US homeowners’
decisions regarding lawn care (Robbins, 2007), it follows that such a framework could be used in
an interdisciplinary study of farmer decision-making in Kansas. After all, the Kansas “farmer” is
a land manager, the person who combines his/her labor with capital equipment, technologies, and
materials in order to work the land. Moreover, the decision to plant crops for fuel instead of food
is probably like any other decision: it is formed through complex interactions involving natural,
social, and cultural factors operating at a number of different spatial scales, from the level of the
individual farmer to the levels of global dimensions — both physical and institutional.

The analytical methods of political ecology are extremely diverse. And political ecology
lends itself to a number of disciplinary approaches. Some typical methods employed, however,
bear mention here. One method is ethnography, the close study of a particular social group that
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begins in our project at the level of the individual farmer on her or his farm and often involves
various forms of participatory research. In anthropology, respondents help guide the research
and, in some recent studies, construct models that attempt to explain farm-level decisions. In
geography, the creation of land maps is a way to engage the land manager in the research. This
creation potentially offers quantitative spatial data that researchers can use to compare cognitive
environments and decision outcomes within and across communities of land managers.

Archival research is also common in political ecology. Primary data gathered at the
group level, such as cooperative offices, can reveal the history of proximate social relations that
influence decisions. For example, studies may explore how information about new technologies
is channeled through cooperatives. Researchers also may collect political and economic data
from secondary sources in order to describe the broader local, state, national, and global contexts
of land manager decisions.

The goal of much political ecological research is not to identify the factors that help to
explain land managers’ behavior. Rather, the goal is to increase awareness of the interdependent
environmental, cognitive, social, economic, geographic, and political structures that affect those
decisions. The effort often calls for greater attention to the views and needs of local land
managers, often neglected in policy debates within, and in decisions made by, large institutions
(e.g., US Department of Agriculture). This attention seems even more necessary recently since
land managers often face decreased livelihood possibilities due to the political, economic, and

cultural pressures of globalization.



The sections that follow expand on these ideas by developing an analytic framework that
improves our understanding of the complex interactions of the factors influencing farmers’
decisions to grow second-generation biofuel feedstock crops.

3. Developing an Integrated Conceptual Framework to Categorize Factors Influencing

Farmers’ Decisions
3.1. Organization

Since political ecology recognizes that many factors help to explain farmers’ decisions,
including decisions to adopt new practices, we do not attempt to document the vast array of
explanatory variables identified by previous studies. Instead, we develop a framework that
integrates multiple theories at different scales of analysis. In addition to the insights of political
ecology, we recognize that innovation diffusion theory provides a useful lens for considering
categories for organizing these explanatory variables. In that an innovation is “an idea, practice
or object that is perceived as new by an individual or other unit of adoption,” (Rogers, 2003, p.
12), farmers growing crops as feedstocks for second-generation biofuels are innovators. Unlike
first-generation biofuels, where the crop (corn) remains the same and only the market differs,
second-generation biofuels production may involve different choices of crops (e.g. switch grass)
and land management practices (e.g. collection of crop residues). Instead of producing food,
farmers who engage in production of second-generation biofuels are growing alternative energy
sources.

Wejnert (2002) argues that variables to explain innovation decisions can be grouped into
three categories: (1) characteristics of the innovator, (2) characteristics of the innovation, and (3)
characteristics of the context in which the innovation occurs. We expand on these categories by
applying the notion of scale, recognizing that characteristics of the local natural environment are
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also critical to farmer decisions, and that the innovation context can be examined along multiple
dimensions, including levels of government involvement, and the influence of other institutions
such as media organizations.

As noted earlier, analysis of farmers’ decisions to innovate by growing crops as biofuel
feedstocks is a complex undertaking, spanning explanatory factors beyond those we include.
Nevertheless, our integrated conceptual framework provides a much more comprehensive and
interdisciplinary structure to identify explanatory factors and more deeply and broadly
understand the choices farmers make. Consistent with the framework described above, we
explain the categories within a set of interrelated spheres of context. Specifically, we expand
from the biological and physical environment to the individual farmer in local social context and
then to institutional influences at state, national, international, and global scales. Figure 1

illustrates our conceptual framework.



Figure 1: Conceptual Framework for Understanding Farmer Decisions
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3.2. Characteristics of the Local Natural Environment

At the most basic level, the condition of the local natural environment influences an
individual farmer’s innovation decision to adopt a new practice. Certainly, the characteristics of
the land under cultivation appear to affect farmers’ decisions (Fliegel, 1993; Negri and Brooks,
1990; Nieswiadomy, 1998; Saltiel at al., 1994). In particular, Negri and Brooks (1990)
demonstrate that soil texture and slope affect farmers’ innovation adoption decisions, while
Nieswiadomy (1988) shows that overall land quality influences such decisions. For farmers
debating a switch to second-generation biofuel crops, the specific characteristics of his or her
land, as well as the quality and availability of water to support new crops, are most likely

important analytic dimensions.
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3.3. Characteristics of the Innovation

Beyond the natural environment’s characteristics, the next most basic category of
explanatory factors concerns the characteristics of the innovation itself. An empirical meta-
analysis provided by Rogers (2003) identifies five aspects of an innovation that contribute to an
individual farmer’s decision to adopt a new practice. First, the relative advantage provided by
the innovation affects the farmer’s decision. In other words, is the new practice better than a
current practice? If the new practice generates identifiably better benefits for the farmer, it is
more likely that a farmer would adopt the new practice. Second, the compatibility of the new
practice with the existing farmer’s operations affects the farmer’s decision. Put differently, does
the innovation fit with the farmer’s current practices? Farmers who perceive new practices as
compatible with their current operations are more likely to adopt them. Third, the complexity of
adoption influences the farmer’s decision. In other words, is the innovation easy to implement?
If not, adoption is less likely. Fourth, the “trialability” of the new practice should matter.
Potential innovators ask: can the innovative practice be piloted or tested in a small scale? If so,
an individual farmer can gather information about the new practice before committing to full
adoption. In essence, trialability helps the individual farmer lower the risk of adoption.
Moreover, it allows an individual farmer to “learn by doing” at least in a small way. (We return
to this point below in sub-section 3.5.) In both cases, greater trialability should increase the
likelihood of adoption.  Fifth, the “observability” of the innovative practice affects the farmer’s
decision. In other words, can the practice be seen in place elsewhere? If it can, the farmer is
able to learn by scrutinizing other farmers’ experiences before committing to the new practice.

Of course, the boundary of the farmer’s social network influences whose other experiences the
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individual farmer scrutinizes. (We return to this point below in sub-section 3.5.) Regardless of
the boundary, greater observability should increase the likelihood of adoption.

To these five innovation characteristics, we add a sixth: degree of risk. Farmers are
keenly aware of the degree of risk associated with a new practice. As risk rises, any risk-averse
farmer is less likely to adopt the innovative practice. This concern does not apply to risk-neutral
decision-makers and is reversed in the case of risk-loving decision-makers. While many
individual exceptions exist, the risk-adversity farmers perceive is reflected in the strong
prevalence of crop insurance policies, forward and future contracts, and other risk-reducing
devices.

Different studies find different levels of importance concerning the influence of these
innovation characteristics. Ryan et al. (2003), for example, find that relative advantage,
observability and compatability are all important for explaining farmers’ decisions to adopt
conservation practices in riparian areas. Thus, our future research should consider characteristics
of second-generation biofuel crops as important factors for explaining farmers’ decisions to grow
these crops (i.e., innovate).

3.4. Characteristics of the Innovator

The first two categories of explanatory factors involve humans only indirectly, through
their observations and perceptions of land and innovation characteristics. At the very core of our
analysis, though, lies the human decision-maker: the individual farmer. The third category of
explanatory factors concerns characteristics of the (potential) innovator. This category excludes
all references to other humans or social institutions (i.e., collections of humans). Not
surprisingly, characteristics of the innovator also help to explain innovation decisions.

A range of important variables, drawn from multiple theoretical perspectives, helps
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elucidate the characteristics of the innovator, in this case, the farmer. In anthropology, for
example, participatory methods have shifted the focus of agricultural research from commodity-
centered questions to farmer-centered approaches that recognize the importance of local
knowledge and expertise. Cognitive scientists agree that local knowledge systems shape
farmers’ decisions, and failure to understand the roles these systems play in identifying,
interpreting and responding to constraints on farmers’ decisions can be the difference between
effective and failed policies (Gladwin et al., 2002).

Maloney and Paolisso (2006), Paolisso and Maloney (2000a,b), Maloney (2009), and
Raedeke and Rikoon (1997) demonstrate that American conventional farmers are indeed reliant
on local knowledge systems. To understand the ways farmers use local knowledge, these studies
use in-depth ethnographic interviews to elicit farmers’ culture models. Such models “are
presupposed, taken-for-granted models of the world that are widely shared (although not to the
exclusion of other, alternative models) by the members of a society and that play an enormous
role in their understanding of that world and their behavior in it” (Holland and Quinn, 1987, p.
4),

Culture models show what farmers believe about the physical, social, economic, and
political world they inhabit. They take into account psychological and emotional states that,
when coupled to motivation, produce action. They illuminate what farmers value, how they
interpret challenges and opportunities, their understanding and valuation of historical, physical
and social contexts, and they show what farmers strive to protect and achieve. In short, culture
models seek to explain “why” farmers do what they do as a function of their cognitive processes

that are themselves embedded in shared experiences and meanings. Culture models reveal
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implicit knowledge because explicit cultural knowledge is necessary but insufficient to
understand the beliefs and values within which decision-making is embedded (D’Andrade 1995,
2005). Because individuals, whether farmers or members of other social groups, cannot usually
articulate their culture models, the models are returned to respondents who can validate them or
help refine them. Therefore, these models are described in the vernacular of those whose
frameworks they represent.

Culture models such as those illuminated by Maloney (2009) on Chesapeake Bay
farmers, and Paolisso (2002) on Chesapeake Bay watermen, are produced through analysis of in-
depth ethnographic interviews that encourage individuals to share their thoughts about their
farms and farming experiences. Farmers’ shared culture models can provide useful insight into
how they interpret and respond to the possibility of second generation biofuel crop cultivation.

Decisions to adopt new crops can be further understood with innovation diffusion theory.
One diffusion study of farmer adoption of new seed types, for example (Rogers 2003), finds that
previous experience in adopting a hybrid corn variety resulted in significantly higher rates of
adoption for hybrid sorghum. Thus, familiarity with an innovation is a personal characteristic
that may influence its adoption. It is reasonable to expect that a farmer would need to have both
awareness of and information about an innovation (Laurian 2003) in order to pursue its adoption.

The degree of risk or uncertainty associated with an innovative practice also influences a
farmer’s decision. While this feature represents a characteristic of the innovation, the attitude
towards risk — risk-neutral, risk-averse, and risk-loving — represents a characteristic of the
innovator. When the adoption of an innovative practice involves highly uncertain benefits and
costs, it may be very difficult, if not nearly impossible, for an individual farmer to assign
meaningful probabilities to a wide variety of different outcomes. Many studies, especially
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neoclassical economic studies, ignore this difficulty by assuming that an individual farmer is
fully capable of evaluating all of the uncertain outcomes and identifying the choice that
maximizes his/her expected utility. In contrast, other studies, especially behavioral economic
studies, assess “heuristics”, which represent cognitive devices that individual use to make
decisions (“approximate rules of thumb”) in situations where meaningful probabilities are very
difficult to assign (Kahneman et al., 1982; Thaler, 1983). When confronted with such a
situation, an individual farmer has the tendency to rely on “traditions,” which are practices that
worked in the past, or “stercotypes,” which represent categorizations on the basis of certain
characteristics opposed to others. Reliance on such heuristic devices is expected to introduce
bias into the decision-making process, resulting in an underestimation of risk in some instances
and an overestimation in other instances.
3.5. Characteristics of the Local Social Context

An individual farmer, with his or her personal characteristics, does not live in a vacuum
but within a local social context. Consequently, characteristics of the local social context in
which the potential innovator resides also influence adoption of the new practice. Despite the
varied emphases of previous research using the innovation theory component of our integrated
conceptual framework, this research points consistently to the importance of social relationships
and communication channels as key influences on a potential adopter’s decision as whether or
not to innovate. Ryan and Gross (1943) claim that farmers’ social networks can be critical in
facilitating the adoption of innovative agricultural practices. While not specific to farmers,
Abrahamson and Rosehnkopf (1997) argue that understanding the structure of social networks in

an innovation setting is essential to understanding the likelihood of adoption. Similarly, Rogers
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(2003) claims that each potential adopter draws on his/her interpersonal networks to evaluate the
decision to try something new.

A farmer’s social network seems especially important when the “adoptable technology”
is very new, implying that the returns on the use of the technology are highly uncertain. While
farmers are certainly able to learn more about the true performance of the technology based on
their experiences, farmers may learn even more based on the experiences of other farmers who
have adopted the technology. Empirial evidence indicates that farmers learn how to cultivate a
new crop based on the choices of other farmers cultivating the particular crop (Besley and Case,
1997; Foster and Rosenzweig, 1995; Conley and Udry, 2003; Munshi, 2004). In particular, an
individual farmer’s initial decision to adopt a new technology may be strongly affected by the
decisions of other farmers to whom the individual farmer feels socially connected (Baardhan and
Udry, 1999). In other words, while the observability of the new practice may be influential, the
social connection to other farmers may play a key role as well.

To demonstrate how an individual farmer’s adoption decision is influenced by what they
learn about other farmers’ experiences (hereafter “social learning”), some economic studies of
agricultural decisions employ a target input model in which farmers use probability-based
updating to learn about the expected performance of a risky new crop technology (Bandiera and
Rasul, 2006; Foster and Rosenzweig, 1995; Bardhan and Udry, 1999). The farmer is able to
learn about the risky technology by using the technology and assessing the realized performance.
In the process, his/her understanding of the technology’s performance becomes more precise. In
essence, each farmer can “learn by doing,” which increases output.

Of course, farmers can also learn about the risky technology from other farmers’
experiences. By observing the experiences of other farmers, again an individual farmer
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improves the precision of his/her understanding of the technology’s performance. As other
farmers experiment more with the risky technology, the individual farmer “socially learns” and
output increases. These relationships between learning and output affect each farmer’s initial
decision to adopt the new risky crop technology. In particular, the number of adopters in an
individual farmer’s social network is expected to affect positively the individual farmer’s initial
adoption decision since a greater number of adopters increases the informational transfer, which
improves the farmer’s understanding of the technology, improving expected performance.

Since an individual farmer benefits from social learning, one might expect that a farmer
would learn from as many farmers as possible. However, a farmer’s “social network” may or
may not include certain agents. For example, a social network may consist solely of family
members and friends. Then again, a social network may include geographically similar farmers,
i.e., neighbors, or culturally similar farmers, e.g., farmers sharing the same religion or religious
background. Identifying the “boundary” of a farmer’s social network helps to locate the cultural
constraints on technology adoption (Bandiera and Rasul, 2006). In particular, information on the
experience from all other farmers should help to inform a particular farmer’s adoption decision.
However, for cultural reasons, an individual farmer may draw his/her “social network boundary”
tightly, ignoring the experiences of farmers who seem “different.”

In addition to the highly important social networks, other characteristics of the local
social context affect farmers’ adoption decisions. Broad cultural attitudes may prove important.
Sommers and Napier (1993), for example, find that Amish cultural attitudes towards soil and
land protection resulted in greater levels of adoption of sustainable agriculture practices in

Amish communities relative to adoption in non-Amish communities. As another explanatory
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factor, Feder and Umali (1993) explore the influence of status characteristics on farmers’
innovation decisions.
3.6. Characteristics of the State, National, and Supra-national Context

Beyond the local social context, individual decision-makers are embedded within a state
politico-economic context, which in turn is embedded within a national politico-economic
context, that is in turn embedded within a supra-national politico-economic context (e.g., World
Trade Organization, European Union, North American Free Trade Agreement). The
characteristics of these non-local contexts represent the next category of factors influencing
individual farmers’ innovation adoption decisions. Agricultural policies implemented by state
governments, national governments, or supra-national entities represent the best examples, such
as commodity price supports. (While agricultural policies clearly represent decisions made by
policy-making bodies, e.g., United States Department of Agriculture, from the standpoint of an
individual farmer, our conceptual framework appropriately regards these policy choices as
“characteristics” since no individual farmer is able to manipulate these policy decisions. Of
course, an individual farmer is able to relocate in order to enjoy the benefits from different
agricultural policies. This additional dimension need not disrupt the application of our integrated
conceptual framework.)  Obviously, numerous studies, arguably too numerous to mention,
examine the influence of agricultural policies. Since these factors generally do not involve
cultural dimensions, we do not dwell on this category.
3.7. Characteristics of Other Institutions

In addition to characteristics of obvious governmental or political entities operating
within a variety of contexts (e.g., state), the characteristics of other social institutions — including
both formal and informal organizations — also help to explain an individual farmer’s decision to
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adopt an innovative practice. Characteristics of the social institutions (“institutional context™)
prove important for explaining individual farmers’ decisions because institutions’ actions play a
prominent role in developing and disseminating rules of understanding, including their influence
on the processes of classification and representation, e.g., risk perceptions. (Similar to
government bodies, we classify the actions of institutions as “characteristics” because they are
beyond the control of the individual farmer.) In particular, social institutions manipulate rules
for decision-making by supplying stereotypes that make some cases seem more representative
than others, by framing choices in characteristic ways, and by suggesting reference points.

We highlight the feature of “framing”, which refers to the way adoption of an innovative
practice is presented to decision makers by social institutions, such as business groups and media
organizations, and government organizations. Some studies, in particular, highlight the manner
in which organizations purposefully manipulate perceptions of the risk associated with the
adoption of innovative practices by means of rhetorical strategies that magnify certain features of
a phenomenon (Taylor, 1984; Best, 1987). For example, a number of studies demonstrate that
issues figuring more prominently in the media are more likely to be adopted as heuristic devices
than those issues that receive less attention (e.g., Best, 1987). Other studies show that some
organizations, such as corporations and governments, are more able to disseminate their
interpretive frames than others (Molotch and Lester, 1975; Raymond, 1985). The tendency of
individual decision-makers to rely on “frames” constructed by institutions most likely represents
a systematic source of bias in decision-making processes.

Lastly, social institutions influence the distribution of risk to which individual farmers are

exposed by adopting innovative practices. Regulatory agencies, insurance companies, and banks
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(and other credit organizations) are important examples of influential institutions. The risk-
management strategies adopted by these influential institutions represent one set of
characteristics of the institutional context in which farmers operate. For example, the
institutional distribution of risk clearly played an important role in facilitating farmers’ decision
to increase their production of corn. Over the past few years, the percentage of farmers who
purchased crop insurance has risen dramatically, with total premiums more than doubling
between 2002 and 2007 (Worth, 2008). This suggests that farmers would not have responded to
price signals to the extent they did if those institutions which reduced the risks associated with
devoting a larger amount of land to corn production were not present. Furthermore, this turn
toward crop insurance among the first generation of fuel-crop producers suggests that similar
institutional arrangements will need to be in place before farmers will display a willingness to
take on the risks associated with the production of second-generation fuel crops.
4. Discussion and Conclusion

On its face, our attention to scale, based on a broadly interpreted