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Speaking about something is also, to some extent, to say how we think it 

speaks. To say that humans have unconscious drives, for example, is also to 

say how we believe people reveal themselves to us--in a sense, how they 

speak or don't speak. To begin this discussion, therefore, I am going to 

engage in a little rhetorical exploitation, using Chuck Dyke’s chapter (this 

volume) about “natural speech” to make a point about this theme of 

speaking. Although I am basically in sympathy with his declaration that 

Nature doesn't speak, I am going to suggest that his denial implies a model 

of the human subject that we can question. I suspect that Dyke does 
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question it, and that he will forgive this use of his spirited contribution: our 

agreements are significant, our differences, minor. My suggestion is that if, 

in a systems-informed spirit, we understand our own natures and behavior to 

emerge in interaction rather than being “expressed” from within; if we are 

understood not as cleanly bounded, fixed realities but as always changing, 

always situated in worlds that are stable in some respects, variable in others; 

if our speaking is not the conveyance of fixed packets of meaning or 

“information” from one brain to another but rather is just one mode by 

which we relate to each other, it may turn out that Nature “speaks” in ways 

not so very different from the ways we ourselves do.1 Insofar as this is the 

case, our speech about the “speech” of other people and about the rest of the 

worlds of which we are part must be rich, nuanced, tentative and flexible, 

and we must always be ready to acknowledge the part we play in the 

generation of the speakings we observe. Nature doesn’t speak as an 

autonomous being with a determinate nature, communicating her fixed 

truths to us, but then neither do we speak to each other this way; once we 

recast our view of our own natures and our relations with one other, there is 

much less difference between our speakings among ourselves and the kind 

of interactive interrogating and attending used in studying the rest of the 

world.  
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I begin with a mini-autobiography. The concept of the developmental 

system was part of an attempt to resolve the difficulties that attend certain 

more conventional understandings of life processes and interrelationships, 

so knowing what difficulties I encountered should make it easier to 

understand my particular takes on systems-talk and nature-talk. It should 

make clear, for instance, why it has been important to me to rework a 

variety of inside-outside boundaries; to include the environment in the 

developmental system rather than making it a location, or a mere container 

or source of materials and constraints, or even an independent but 

cooperating “partner”; to realign the definitions of nature and nurture, thus 

broadening our views of development, evolution, and inheritance. Some of 

the key ideas in that realignment, often called developmental systems theory 

(DST), will be sketched. Then I will mention some challenges faced by 

those working with this conceptual scheme. If we are trying to develop an 

alternative view of life processes, how can we use the language of systems, 

construction, and interaction in a way that is both shareable and true to the 

vision we are constructing? Finally, I return to our theme with a speculative 

coda on agency. Along the way, I hope to show how intimately, and 

interestingly, the question, How does nature speak? is connected to the 

ways we speak of nature, as well as the ways we speak of, and to, each 
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other.  

 

(My) Life Before Developmental Systems 

What I do is probably best described as philosophy of biology, but my 

undergraduate training was in psychology. Psychology is a field completely 

informed by nature-nurture dichotomies and shot through with allied 

oppositions like individual-social, and mind-body. My graduate studies in 

psycholinguistics were housed in an interdisciplinary department of “social 

relations,” which included developmental, social, cognitive, and clinical 

(but not comparative, experimental, or physiological) psychology; cultural 

(but not physical) anthropology; and sociology. There is a whole intellectual 

and social history in that list. On the then-existing academic landscape, 

these were all largely “social,” and to that extent, not “biological.” Then as 

now, the schisms between biology and culture, between nature and nurture, 

ordered the content of individual disciplines, shaping their very identities as 

disciplines (and those of their practitioners), and therefore the relations 

among them. This in turn kept the rifts from being effectively bridged, 

despite the best efforts of concerned scholars. Meanwhile, successive 

generations continue to be raised on the intricate geographies, forbidden 

territories and blind canyons of these divided conceptual terrains. 
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A classic nature-nurture question, in fact, was the occasion for my 

dissertation on a sensitive period for second language acquisition: a 

restricted period when young humans can learn a language with native 

proficiency. The notion of a preprogrammed timetable regulating exposure 

to outside forces evoked both embryology's critical period for tissue 

determination and ethology's imprinting (think of ethologist Konrad 

Lorenz's ducklings, faithfully following him because he was the first 

moving object they spied on hatching). Then as now, such time-limitations 

on development were treated as evidence for a “biological base,” 

indispensible in the era of Chomskian linguistic nativism. As I read in 

psycholinguistics proper, however, and eventually in various areas of 

biology, comparative psychology, and philosophy of biology, I became less 

and less sure what a “biological base” could be, or much the same thing, 

what the alternative was. And if biological bases were unclear, then so were 

similar terms, such as innate, maturational, genetic, inherited, programmed, 

and so on, as well as their opposites like acquired, environmental, and 

revealingly, developed. So the basic concepts were surprisingly obscure, and 

the situation was scarcely helped by the fact that terms were usually not 

defined, but were apparently assumed to be transparent and universally 

accepted. When a “definition” was offered, it was typically taken from a 
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closed circle of synonyms, so that if you asked what it meant for something 

to be maturational, you were told that it was programmed (or biological, or 

innate), and if you then wanted to know what programmed meant, you were 

told that it was innate, maturational, or in the genes. I need hardly add that 

innateness was apt to be defined as programmed or biological, and so forth, 

to everybody’s increasing irritation. Ambiguous terms were used in a 

variety of ways without qualification, and as a result, evidence was 

sometimes mustered with a cavalier attitude that would not be tolerated 

under other circumstances. Occasionally such definitional circles were 

unexpectedly revealing: Hearing that innate means physical, for instance (as 

I did once, from a behavior geneticist who ought to have known better) 

makes one wonder, physical as opposed to what? More often, these 

(inadvertent) games just annoyed both parties; they revealed that the 

“common knowledge” was alarmingly murky, and that it was not fun either 

to ask or to be asked to clarify it.  

Common Ground 

One thing that made this situation possible was that despite the lack of 

agreement about particular meanings and usages, many broader assumptions 

were largely shared. Perhaps most basic of these was what I have called 
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developmental dualism, the belief in two sources of developmental 

causation, one internal and the other external. Whether these were 

conceptualized as the genes and everything else in the universe, biology and 

culture, physiology and learning, or some other inside-outside pair, the 

internal causes tended to be treated as somehow primary. The genes, for 

example, are usually thought to control development with a centralized 

autonomy that imbues their products with a peculiar kind of necessity. 

Nature speaks through the genes. Or, in the sometimes grandiose rhetoric of 

the human genome project, in which science succeeded in sequencing "the" 

human genome, genes are the language in which God wrote the Book of 

Life.2 In comparison, external influences on development tend to be treated 

as secondary: contingent, capricious, diffuse.  

A parallel dualism exists in evolutionary theory, but with the causal 

polarity reversed. Here, Nature's voice is external; she speaks by setting 

environmental problems for organisms to solve, punishing them when they 

fail. In the evolutionary story, that is, Nature's voice is the voice of natural 

selection, typically considered to be life’s primary formative agent over the 

span of millenia. Selection, in this view, confers the genes’ extraordinary 

powers on them. Now the secondary influences are internal, supplied by 
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development itself, in the form of “developmental constraints on selection” 

(Oyama 2000, chap. 5). 

Consider Nature, speaking. Logos, as Dyke notes elsewhere in this 

volume, no longer belongs only to God, or at least, not to the traditional 

God of organized religion. Setting aside some complications he mentions, 

we could say that in today’s world (at least that part that doesn’t reject 

evolution as heresy) natural selection has a monopoly on that precious 

commodity. Historically God's competitor for authorship of life, natural 

selection is no idle chatterer; for many people it is the true giver of the 

Word, the all-knowing, all-seeing shaper of the living world. As Yrjö Haila 

and Peter Taylor (2001, 95) observe ". . . if the essence of natural selection 

is selection of genes, and organisms are "really" optimization vehicles for 

their genes, then changes in gene frequencies from generation to generation 

give a faithful reflection of the environment of the organisms as it ‘really 

is’." Since the advent of gene-level selection, in fact, as these authors imply, 

the ultimate goal of all life has become narrowly circumscribed. In Richard 

Dawkins' (1982) gene's-eye view, what counts is not the reproduction of the 

mere organismic "vehicle" but only the propagation of the gene itself, for 

the sake of whose replication the vehicle exists in the first place. Both 

executor and beneficiary of the evolutionary legacy, the gene aims, in this 
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account, to make other genes in its own image. All else is instrumental to 

that goal. In many ways, then, DNA becomes the carrier of fate. (Try 

substituting "It is written" very time you see "It's genetic"—it works 

shockingly well.) 

The gene, then, is hailed as Nature's Chosen (Selected!) Molecule, the 

agent into which the evolutionary Word is breathed, the worker of the 

ubiquitous secular miracles of life, including much of development, mind, 

and behavior. The dominance of the language of language in genetics, in 

fact, is striking and fits all too neatly with our discussion of Logos: 

geneticists’ technical vocabulary (not, they insist, metaphoric) is rife with 

codes, translations, transcriptions, editing, sense and nonsense, along with 

comparisons of bases to letters, of genomes to libraries. From cognitive and 

computer science, meanwhile, engaged in constant conceptual and 

terminological cross-fertilization with molecular biology, come information, 

transmission, representations, programs, and algorithms.  

Genes as Gods 

In this context, the gene is the God of Nature made Word in the heart of 

every cell. “The ghost in the ghost in the machine” in my The Ontogeny of 

Information (1985/2000) was my attempt to capture something of this gene-

god-word-soul connection (cf Nelkin and Lindee 1995). The ghost in the 
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machine is the explanatorily redundant entity placed inside a person to 

account for feelings, wants, actions—the homunculus that has so long 

bedeviled philosophers’ efforts to make sense of the mind. In like manner, I 

argued, we imagine a genetic program in the nucleus, as though the actual 

material cell, with all its complexity and its complex surroundings, were 

inadequate to do the cell's work. At the level of whole animals, the gene is 

also thought to explain behavior, perception, developmental propensities, 

and so forth, that cannot be accounted for by the organism's own 

intelligence. It is treated, in short, as an alternative intelligence or agency. 

Thus the old opposition of the innate to the acquired is recast as a 

distinction between innate information carried in the DNA and information 

gained through the senses, so that an “instinctive” act is authored by an 

organism’s genes, not by the organism itself. To observe such an act is to 

hear (its) Nature speak.  

No wonder critiques of biological dichotomies are so unstable, even 

when they are on target. The conceptual background sketched here ensures 

that the dualisms will be continuously recreated, even in the very discourses 

meant to eliminate them. Hence my description of nature and nurture as 

phenotypic products and the developmental processes that produce them, 

rather than as alternative causal agencies. The companion move is made by 
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shifting temporal scales and defining evolution as change in the constitution 

and distribution of developmental systems. Instead of being fixed at 

conception, natures are multiple and changing over the life span. Instead of 

being the internal cause of development, natures are changing products of 

development. (As such, they are resources for, and so causes of, their own 

future development.) A nature is simply a phenotype—an organism-in-

transition through life cycle, while nurture is all the developmental 

processes that contribute to a life.  

 

Overview of Developmental Systems Theory 

In my work on the concept of the developmental system I have attempted to 

deal with a whole complex of interlocked problems, including the causal 

dualisms alluded to above. A systems approach to life processes can be 

characterized negatively, to highlight the difficulties to which it is a 

response. Put this way, it is nongenocentric, nonpreformationist, 

nonreductionist, nonessentialist and nondualistic. More positively, it is a 

constructivist interactionist approach to development and evolution. But 

every word in that description can, and will, be contested.  

A general outline may help. The developmental system consists of the 

organism and all the developmentally relevant aspects of its environment, 
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micro- as well as macrosopic, biotic as well as inanimate. The system—the 

organism and its developmental environment—emerges through the 

interaction (hence constructivist interaction) of many different kinds of 

resources or interactants, some within the skin, many not. These interactants 

define, constrain, and influence each other as interactants, for any factor’s 

role in the system depends on its relations with the others. There is no 

single, centralized control of the processes of development. Rather, it is 

precisely the interactions of these changing components that give rise to 

(constitute) the changing system. The environment here is not just a place or 

a supplier of materials; it is an integral part of constructive system. For me, 

the developmental system, existing as it does on at a variety of scales of 

time and magnitude, gives a synthetic alternative to both developmental and 

evolutionary dualisms. It reframes traditional research, opening new 

avenues of inquiry. Although I have tended to resist reducing this approach 

to list of principles, the following “key ideas and methodological 

strategies,” adapted from my book, Evolution’s Eye (2000, 2-7),  give a 

relatively concise introduction to the perspective.  

1) The philosopher’s tool, parity of reasoning, is frequently employed in 

DST. We discern the logic supporting some argument and then apply it to 

other events or entities, with which it has not been used before. We can in 
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this way see if various devices for maintaining a privileged place for genes 

in biological accounts can consistently be restricted to them alone. If genes 

are given causal priority even when other factors meet the same criteria, 

assumptions are being passed off as conclusions.  

2) In DST, the organism and its environment are both developmentally 

and evolutionarily interdependent, emerging together by constructive 

interaction among a changing and diverse assemblage of interactants. Each 

defines the relevant aspects of the others, and the interacting entities can 

affect each other. Lewontin, Rose and Kamin (1984) have called this the 

interpenetration of organism and environment.  

3) We move from "genes and environment" to multiple changing 

influences: many kinds of developmental resources and interconnected 

processes, contributing in myriad ways to the organism’s life. Relinquishing 

the traditional dichotomous scheme gives a more precise view of the way 

genes participate in actual biochemical processes (that is, by interacting 

with their molecular milieux), allowing for a more detailed, biologically 

perspicacious approach to the changing, multifaceted environments in 

which any organism lives.  

4) We also move from single to multiple scales, of time and size. We 

may work at the molecular level, say, but be prepared to shift to that of 
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organs or whole organisms the better to follow a causal path. We may look 

at rapid processes as well as slower ones, including those that take place 

across many generations, to understand the ways they influence each other. 

In the systems perspective offered here, both kinds of level-shifting readily 

lend themselves to ecological investigations, for the organism-environment 

relations are “built-in,” so to speak. We can always focus on one level for a 

particular purpose, for research requires (provisional) limits. It is difficult to 

know the extent of the relevant context beforehand, however, so it is good 

to have a conceptual frame that keeps contexts present, rather than 

including them only under duress. What counts as a system—say, for the 

purposes of delineating the boundaries of the research—is thus a pragmatic 

matter, to be decided with an eye to the theoretical and practical particulars 

of the research. 

5) The concept of heredity in DST is an enlarged, extended one. 

Development and evolution need to be connected by a more generous 

notion of inheritance than theory now permits. In a developmental system, 

an organism inherits—has available to it—its developmental means or 

resources. Phenotypic characteristics themselves must be developmentally 

constructed. Because the organism is a significant resource for its own 

continued development, of course, previous constructions can number 
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among the present resources. Notice that this not only makes explicit what 

is assumed in discussions of biological continuity, it also eliminates the 

need to say organisms are created by genes (maybe with some cytoplasm) 

because that's all they inherit.  

6) In the developmental systems perspective biological “control” is a 

matter of interactive, distributed regulation, reciprocal constraint and 

influence. Absent is the chromosomal control center that dominates most 

accounts of development. Yet we can still deal with predictable sequences 

and outcomes. In fact, one of the virtues of the perspective is that it makes 

salient all the conditions, entities and processes that contribute to such 

stability. 

7) The language of transmission thus gives way to descriptions of 

continual construction and transformation: the transformation of organism-

environment systems over the life cycle (development) and through 

successive life cycles (evolution). In a developmental system, means 

(interactants, resources) are “transmitted” (made available); traits are 

constructed developmentally. 

8) Parity-of-reasoning arguments can used constructively as well as 

critically, allowing theoretical extension and unification. As we saw, 

various criteria for inheritance can be applied to developmental factors 
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besides the genes or cytoplasm. This changes the scope, and therefore the 

meaning, of inheritance itself. Influences that are usually marginalized now 

participate fully in a unified explanatory scheme. Factors that were formerly 

endowed with extraordinary executive powers are now part of the large set 

of developmental interactants, not master controllers. The manner in which 

these factors are repeatedly assembled (Caporael 1997) then becomes a 

major research focus, because the framework encourages research into 

often-overlooked "background" factors, providing a nondualistic frame for 

interpreting results.  

 

Challenges of Articulating a Conceptual Scheme 

How we speak about something, I am obviously suggesting, counts, and I 

am hardly the first to say so (Doyle 1997; Keller 1992; Rehmann-Sutter 

2001). The ways we describe Nature (and her opposite, if we think there is 

such a thing) imply beliefs about the way she speaks, and therefore what we 

should do to maximize our chances of hearing her, as well as how to 

recognize whatever truths she may reveal. Scholars in many disciplines are 

increasingly committed to taking contextuality and complexity seriously, 

and have of necessity tried to forge a vocabulary to serve their projects. 

Some, like me, view life in terms of process rather than sharply defined, 
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individuated “units” and "mechanisms"--networks of mutually influencing 

factors rather than fixed, sharply bounded entities (e.g., Griesemer 2000). 

These preferences present special challenges, and understandably enough 

some doubt the utility of systems-talk. Such doubts, along with the 

misconstruals that often fuel them, are to be expected, and they are not 

necessarily a bad thing; if they give rise to discussion and clarification, in 

fact, they are to be welcomed. Given the diverse histories of usage of words 

like system, anyone using them must steer a tricky path, acknowledging 

ambiguities where they exist (everywhere), and heading off misreadings 

without being diverted from the task of elaborating a usable alternative 

vision (Oyama 2001).  

 

Some Objections to Systems-Talk 

One objection that has been raised to the use of a systems approach is that it 

implies uniform units (Lewontin Rose and Kamin, 1984, chap. 10; Taylor 

personal communication), and so is not well-prepared to handle natural 

diversity in ecology, for instance. But I suspect that such a uniformity 

assumption, when and if  it exists, comes from particular practices of 

modeling, which put a premium on simplicity and tractability. Modelers 

may also believe that results are especially impressive if they start with 
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homogeneous units. (If units are not differentiated in the beginning, the 

eventual result cannot be attributed to special characteristics of some 

components, but must instead stem from their interactions.) I am not 

persuaded that this particular objection is widespread, but it does not apply 

to developmental systems work, in which the heterogeneity of the 

interactants—in kind, magnitude, temporal characteristics—is conspicuous. 

A more frequently encountered worry is that speaking of systems is a 

way of characterizing development as inherently unpredictable or variable. 

An invocation of systemic interaction can indeed function in some contexts 

as a reminder of variability, but it shouldn't be taken as a codeword for it. 

Any developmental course will be predictable in some ways, unpredictable 

in others, depending on the inquiry. From study to study, different aspects 

of the organisms in question will be picked out as recognizably the same, as 

significant or informative, while variation in other aspects will be ignored as 

random noise. Yet we know that one person's noise is another's signal. My 

own version of systems-talk doesn't require denying regularity, or even the 

extreme predictability found in the production of species-typical features. 

After all, this is what it means to be species typical, and part of the point is 

that a systems approach can accommodate both regularity and variability. 

 There is a final reason for not making unpredictability a constitutive 
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characteristic of systems: to some people, system indicates too much 

predictability, not too little; to them, it connotes unfailing self regulation, 

perhaps on a machine-like cybernetic model (Taylor and García-Barrios 

1995; Vayda 1996). For these people, to speak of systems is to invoke a 

noxious holism (Lewontin Rose and Kamin 1984), or even harmony, of the 

sort found in certain writings on the balanced, “natural” environment. But 

the point is not that a system is predictable or unpredictable, self-righting or 

not, by nature (if you will), but that all outcomes are interactively 

constructed, and “balance” or stability is related to the particulars of the 

situation.3 As Haila (2000) observes, taking a “processual turn” on 

ecosystems or populations is to see them not as fixed entities but as 

repeatedly constructed structures. This in turn questions the dividing line 

between those entities and their environments. The reliability of such 

(largely faithfully) recurring complexes, which is what a developmental 

system is, must be established under varying conditions, and processes 

producing similar results must be studied, not just black-boxed. As Haila 

(1999b, 340) points out, serious attention to contextuality imposes an 

obligation to respect the ways in which environments make existence 

possible.  
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The Challenge of Articulation Across Fields 

For a systems approach to be useable, we need a rich articulation of 

concepts, findings, and relations among processes. Broader cross-

disciplinary articulation is needed as well. Earlier, I mentioned ways in 

which many academic disciplines are ordered by distinctions between 

biology and culture, or body and mind. In fact, new disciplines typically 

define themselves by contrast and opposition, like late entrants to a political 

race. But if nature-nurture distinctions are reworked in the ways being 

advocated, it would seem that such identities and relations can hardly 

remain untouched. This second kind of articulation, among academic 

disciplines, has become increasingly important as systems thinking has been 

taken up in a variety of areas. Here I refer not only to developmental 

systems-related writings (Oyama et al. 2001), but also to allied efforts such 

as the dynamical systems and autopoiesis perspectives in biology and 

psychology (Fogel 1993; Thelen and Smith 1994; Varela et al. 1991), some 

work in social psychology (Shotter this volume, Oyama 1999, 1985/2000 

and 2000), and Smith's (1997) constructivist-interactionist take on science 

and knowledge. As I note elsewhere (2001), DST’s treatment of organisms 

as integrated with their (developmentally and evolutionarily effective) 

environments makes ecology central to the future extension of the approach. 
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Such organism-environment interpenetration, if taken seriously, undoes 

dualisms in both developmental and evolutionary studies. That is, not only 

is the "nature" of the nature-nurture dichotomy transformed (as we saw 

above, by being recast as a changing product of nurture, rather than its 

alternative), but "nature" in sense of the external environment of ecologists 

and evolutionists is transformed as well.  

 

A Speculative Coda: Agencies and Responsibility 

One way to think about much inter- and intra-disciplinary variation is that it 

represents divergent approaches to the question, How does Nature speak?, 

and therefore, divergent opinions on the best way(s) to listen to her. 

Scientists can take the speaking for granted, blithely accepting the notion of 

a more or less articulate nature, and seek the best way to hear her. If she 

speaks in (phenotypic) ciphers, we hunt for the (genotypic) code; if her 

speech is soft and masked by noise, we amass large data sets, average across 

them, and use statistics to detect her messages; if she favors synonyms and 

homonyms, we may turn to evolutionary homologies and analogies, or 

mutated morphologies and their phenocopies. But there are other 

possibilities. 
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What Kind of Subject is Nature? 

Acceptance of nature as a unified, authoritative source (authoritative, that is, 

about her own coherent nature and needs) implies she has the kind of 

persistent identity we generally take for granted in our mundane social 

dealings with each other. As I indicated, if I were obliged to accept this 

analogy with the autonomous subject, I would stand with Dyke, label myself 

perhaps a lapsed polytarian, and say Nature doesn't speak: she is not a 

subject, at least not THAT kind of subject, much less a god. And I would 

say this as one who has spent considerable time exploring the many ways in 

which quasi-theological views have persisted in ostensibly secular scientific 

and popular discourse. We can refuse the metaphor out of hand, as Dyke 

does. But suppose we pause to reflect on this analogy between a personified 

nature and traditional notions of the autonomous subject. This is where the 

beginning of this discussion was pointing, and I want to go further in that 

direction now, for altering our conception of the speaking and acting subject 

alters in turn the possibilities of the trope.  

Let us glance at the idea of the person as an area of bounded privacy, 

whose speaking and other “expressions” are true to the etymology of 

express as “to press or squeeze out”—that is, to bring into the open 

something that was formerly interior. This is an old theme for me, but I now 
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am shifting my angle of sight. The “homunculoid gene” I criticized in my 

early writings (Oyama 1985/2000) was so named precisely to highlight the 

incursions into scientific talk of commonsense understandings of ourselves 

(and our deities). Because most of these writings were directed at the 

widespread habit of analogizing genes to persons, the commonsense 

understandings of persons themselves went largely unchallenged4. Other 

people, meanwhile, have taken as their primary goal precisely the radical 

reworking of human subjectivity (e.g., Henriques et al. 1984; Thompson, 

2001; Varela et al. 1991); I also take Shotter’s (e.g., 1984, 1993) efforts to 

be in this general tradition. As is the case with Dyke, there seems to be a 

convergence of sorts. Shotter and I arrive at similar (not identical) 

formulations, via quite different intellectual paths, although at least some of 

the similarities can probably be attributed to our having encountered similar 

allergens on the contemporary intellectual and political scenes.  

In any case, we have, in addition to the options of accepting or rejecting 

the analogy of nature to the traditional subject, a third. What if we analogize 

nature to the deeply questioned, "decentered," deessentialized beings one 

reads about more recently. Working with what might be loosely called, after 

Smith and Plotnitsky (1997), a postclassical notion of being and speaking, I 

suppose my answer might then be: Nature speaks as all of us do, which 
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means our interactions with her are as rich and ambiguous, as baffling and, 

sometimes, as seemingly transparent, as our (other) social interactions, and 

just as difficult to conceptualize or theorize (Haila 2000).  

From what surrounds us and impinges on us we attend to and interpret a 

changing subset. This is true in research as well as everyday life. We do not 

pay attention to “everything”; much less do we give everything “equal 

importance.” But our awareness of complexity and possibility does imply an 

obligation to try to recognize, and sometimes revise, the choices we 

continually make, at least when we think they will be consequential. This is 

not always easy, for what I am calling "choices" include all the influences 

that are not enough in awareness to be consciously made, the partialities and 

blind spots, preferences and perceptual sets, the unquestioned assumptions 

and everything else that customizes our positions in our worlds. Simply to 

be aware that they have been made, that they are the background that makes 

our present perceptions and actions possible, even if we do not reflect on 

their content, is to give circumstances their due in an important way. We no 

longer look to enduring essences—whether in Nature, other people, or 

ourselves as observers and as the ones observed. Also absent, then, is any 

final confidence that whatever we have nominated as the "source" of 

“information” is univocally authoritative about its own characteristics, its 
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history, its needs and propensities.   

There may be practical and ethical repercussions of thinking and acting 

in this postclassical framework. In the past, I have criticized the widespread 

tendency to treat DNA segments as though they were agents, with 

intentions, wills, and an odd kind of causal autonomy. To counteract these 

tendencies I have deployed a certain notion of system, to emphasize the 

embeddedness of the chromosomes in networks of entities and influences in 

which they have “power” only by being themselves causally dependent. It 

would be ironic indeed if these uses of systems-talk were to feed another 

tendency, pernicious in its own way: the one of viewing systems as agents. 

Indeed, it seems that some systems-talk encourages us to treat "the 

environment" or "the ecosystem" as an agent in the old autonomous-

individual sense. This is presumably what motivates some of those critics of 

systems theories, mentioned earlier: the fear that once a system is named, it 

becomes a bounded, essentialized entity, a center of action, if you will—

exactly the kind of “system” I do not intend.  

 

Systems as Agents? 

When this happens “the system” is sometimes treated as an alternative 

agent, on a par with the persons who are among its components. We are 
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familiar with the debates about social/economic/political inequities and 

misfortunes: Is the person to blame, or The System?5 There is a poignant 

irony in this. Those who are partial to the second answer have frequently 

been passionate advocates for the disadvantaged, and it has long been 

recognized that the answer is a treacherous one, for it risks depicting as 

passive and impotent just those who most need to be empowered. When 

empowerment works, it does so when those people see sensitive points in 

the network where they can, individually or collectively, directly or 

indirectly, bring effective pressure to bear, that is, by acting, not like 

helpless components in an all-powerful “system,” but as (partially) 

knowledgeable and (inter)active beings.  

Perhaps less familiar than such debates about social or personal reform 

are discussions of the allocation of blame for accidents. There have been 

reports in the popular press of individuals whose actions (or inaction) were 

implicated in some mishap, but who were judged innocent because “the 

system” made an accident inevitable. In very complicated situations, the 

reasoning goes, involving many objects, people, contingencies, choices, and 

interactions, if the accident had not happened in the way it did, it would 

have happened in another way, or an equivalent one would have happened 

instead. What I find worrisome is not the acknowledgment of complex 
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interdependencies. Indeed, I think they must be recognized if we are to 

behave responsibly. Instead, it is the background assumption that total 

responsibility can and should be partitioned in this way, for the more power 

or agency is attributed to “the system,” the more helpless we may feel 

ourselves to be. And if people believe themselves to be causally irrelevant 

in this way, how likely are they to be acutely vigilant and painstaking at 

their duties? The danger, then, is the abdication of human responsibility in 

the face of complexity.6  

 

Speaking for Nature 

The "we" in some of the preceding passages, whether it refers to “we” 

scientists, or we intellectuals, or we citizens of developed nations, signals a 

considerable amount of largely unspoken and unexamined agreement. In 

such cases, explicit references to what nature is, does, says or needs are 

perhaps not very frequent. We are probably more apt to invoke the speaker 

as such when there is disagreement or doubt. You do not talk about a 

friend's self until he says something you take to be out of character—that is, 

inconsistent with your sense of him. Then you say he was not himself. Or 

perhaps an acquaintance seeks to mitigate the impact of last night's abusive 

remarks by telling you "That was the whiskey talking, not me." One even 
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hears “Don’t blame me, blame my genes.” As I have been suggesting, the 

ways agency is attributed in everyday life, as in science, are various, 

fascinating, and worth investigating, not least because they tend to imply a 

certain stance toward responsibility. Surely much of the struggle of 

environmentalist movements is to carve out a speak-aboutable area of the 

universe so that it will be noticed, so it can become an object of thought, 

discussion and advocacy, and surely one way to do this is to give that area a 

shape, to make it a presence, by giving it a voice: in short, by having it 

speak. In fact, I once enlisted Bruno Latour's (1987, 71-72) description of 

the scientist as a spokesperson for that which is studied, to show how the 

developmental-systems framework allows me "to speak for the background-

-the mute, manipulated materials, the featureless surround"—in short, for 

"the environment." I continued, "Sometimes, the peripheral is the political" 

(Oyama 2000, 126).7  

We seem to face a mismatch. On the one hand there is the postclassical, 

systemic sensitivity to the particulars of local context, to permeable and 

changing boundaries. On the other, the kind of rhetorical vividness and 

immediacy required for political action or for effective communication with 

colleagues. We often have the most impact on those who do not share our 

conceptual preferences when we can name entities and draw definite lines 
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around them, and when we can describe transactions among them that map 

readily onto everyday ideas of our own affairs. And yet in doing so we are 

already halfway along the road to falsifying the very vision we are trying to 

communicate. Haila (1999a, 174), again, on the processual turn and our 

obligations to nature: Our main duty, he says, becomes, not to protect 

named entities but, rather, to respect processes on which the “recurring self-

organization of the entities depends.” Elsewhere (1999b) he speaks of 

scientists’ obligation to seek new possible solutions even when things seem 

hopeless. Obviously the point does not apply only to scientists, but to all of 

us, whatever our experience or expertise. 
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1 Just such a view of action is discernible in other contributions to this 

volume. 

2 See Kay (2000) on the history of the shift to informational talk in 

biology and allied areas. 

3 Later I look at another potential drawback of regarding systems as 

superagents capable of ensuring their own development and perpetuation. 

4 Though there was the occasional skeptical aside (Oyama 2000b, 

especially chaps. 9 and 10,  and 1999). 

5 See Peltonen (this volume) on “agent-centered and structural 

explanations.”  

6 I regard the nature and role of human action to be an enormously 

important topic for those working in a systems framework; the issue of 

social action, explored in some of the papers in the present collection, is a 

case in point.  

Robert Jervis’s (1997, pp. 260-294) book on complex systems discusses 

possibilities for effective action and counsels us to be prepared to find, even 

after a relatively successful outcome, that the problem is not solved once 

and for all. 

7  In this passage "the environment" is mainly the secondary term in 
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the contrast between genes and environment, not the environment of the 

Greens and ecocentrists, though the meanings overlap.  


