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ABSTRACT

The environment of forensic science has changed with DNA typing, the Daubert decision, the CSI effect, and other factors.  The new environment has led to calls for higher standards of professionalism, verifiability, and scientific rigor in forensic science.  The forensics community must answer such calls.  In so doing, it should have the benefit of a clear scientific vision of forensic science as a social, legal, and political phenomenon.  The emerging academic discipline of forensic science administration provides precisely such a scientific understanding of forensic science.  Since the advent of fingerprints at the beginning of the last century, dramatic progress has been made in the forensic sciences.  Surprisingly little effort, however, has been devoted to the scientific study of how to organize forensic science, including how to run our crime labs.  Our knowledge of forensic technique is running ahead of our knowledge of how to manage forensic labs and workers.  Forensic science administration fills this gap.  Forensic science adminstration studies the organization of forensics labor in the criminal justice system, using the tools of social science and business administration.  Forensic science administration studies forensic science within its legal and political context.  Relatively little work has been done in this area and its very existence has been only dimly perceived in the past.  We explain the need for work in this new field; we give an overview of it, and articulate a few principles of forensic science administration.  We call for further work in the area and for educating lab managers and directors in the principles of forensic science administration.

I. Introduction
Since the advent of fingerprints at the beginning of the last century, dramatic progress has been made in the forensics sciences, including the recent revolution in DNA typing.  In this period, scientific knowledge of how to perform forensic tests has grown exponentially.  Surprisingly little effort has been devoted, however, to the scientific study of how to organize the work of forensic scientists.  Our knowledge of forensic techniques is running ahead of our knowledge of how to organize and manage forensic labs and workers.  Forensic science administration fills this gap.
Forensic science administration studies the link between the organization of forensic work and error rates in forensic science.  An example illustrates the general idea.  The current practice of “information sharing” tends to produce mistakes (Koppl 2005, p. 258).  When a forensic worker knows extraneous details of a case, he or she may draw inappropriate conclusions from the evidence.  This principle is illustrated by the FBI investigation of the 1995 Oklahoma City bombing.  One investigator, David Williams, was found to have drawn conclusions about the type and quantity of explosive used based not on scientific principles, but “in part on the improper, non-scientific ground of what a defendant had allegedly purchased” (Office of the Inspector General 1997).  McVeigh bought ANFO, so I think the explosive must have been ANFO.  Clearly, such reasoning violates good forensic practice.  Research in forensic science administration suggests that “information hiding” will reduce the number of such bogus inferences and thereby reduce the error rate in forensic science.  

This notion of “information pollution” (Koppl p. 258) is but one example of how forensic science administration can help us find and remove sources of error that lie outside the orbit of any particular forensic science.  Later we will review several leading principles of this sort.  One of us (Koppl 2005) has called for work in forensic science administration.  Koppl also established some leading principles of the emerging new discipline.  They are summarized in Table 1.  Later we will examine more closely the principles listed in Table 1.  We need a more complete list of such principles and we need improved knowledge of how to apply them.
------------------------------------------------------------------------------

Table 1 goes about here.

----------------------------------------------------------------------------------

Forensic science administration is a branch of social science.  It studies the organization of forensics labor in the criminal justice system, using the tools of social science and business administration.  Forensic science administration studies forensic science within its legal and political context.  Forensic science tells us how an alert, skilled, unbiased, and conscientious expert can perform a useful test.  It tells us nothing, however, about what arrangements best ensure that forensic scientists are alert, skilled, unbiased, and conscientious.  Forensic science administration addresses that issue.  Almost nothing has been done in this field of study and its very existence has been only dimly perceived in the past.  
Table 2 lists some examples of what is and is not a part of forensic science administration.

------------------------------------------------------------------------------

Table 2 goes about here.

----------------------------------------------------------------------------------

Recent changes in the environment of forensic science have led to calls for higher standards of professionalism, verifiability, and scientific rigor in forensic science administration (Saks and Koehler 2005).  At present there is little coordinated effort directed to studying forensic science administration and how it might respond to changes in its legal and social environment.  Research in forensic science administration would tend to promote 1) improved understanding of forensic science as a legal, social, and political phenomenon and 2) improved forensic science administration within the criminal justice system.  We need dedicated scholars of forensic administration providing research, education, outreach, and policy espousal.  
Section II reviews recent changes in the environment of forensic science.  It provides the context for forensic science administration.  Section III reviews several principles of forensic science administration and reviews some past studies in the area.  Section IV gives some suggestions for future research in forensic science administration.  Section V contains concluding comments.

II. Forensic Science Administration in Context
The environment for forensic science administration is changing.  Managers and directors of crime labs must adopt new and higher standards of professionalism, verifiability, and scientific rigor.  The knowledge and skills of lab managers must now go well beyond familiarity with scientific techniques of forensic testing.  Lab managers must be up to date on changes in the legal, political, and social environment of forensic science.  We also need research on how lab managers and the criminal justice system might respond to such changes.
Recent events creating these changes include the advent of DNA typing, changes in the rules governing expert witnesses in our federal courts and many state courts, renewed opposition to the death penalty, and recent revelations of failures of forensic science administration in the Houston Police Crime Lab, the Seattle Crime Lab, the FBI explosives unit, and other centers of forensic science.

DNA typing

DNA typing gained admission to US criminal courts only when was shown that the technique had passed high standards of scientific rigor.  This significant advance in forensic science caused judges and lawyers to acquire a heightened awareness of the nature and importance of scientific standards in the testimony of expert witnesses (Faigman, 2001).  

At first, the courts were reluctant to admit DNA evidence.  This then-strange technique could not gain admissibility until its proponents could show that it was fully scientific and highly reliable.  The standards created in that process have been applied with increasing regularity to other forensic techniques including bite-mark analysis, which is more or less discredited, and fingerprint identification which is coming under increasing scrutiny.  Forensic techniques that cannot be shown to satisfy the new standards of scientific rigor set by DNA, including fingerprint identification, are at risk of being excluded from American courts.
Rules of evidence
Shortly after the advent of DNA typing, the Supreme Court of the United States issued a new set of guidelines for the admissibility of expert witnesses in its “Daubert” decision of 1993.  In this case, “William Daubert et al. v. Merrell Dow Pharmaceuticals, Inc.,” the court adopted a set of guidelines for admissibility of expert testimony.  (The case involved a drug meant to relieve pregnant women of morning sickness, not anything relating to DNA typing.)  While Daubert v. Merrell Dow was a civil case in Federal court, the “Daubert” guidelines have been applied in criminal court at the Federal level and in many State courts.  The Supreme Court cautioned against reading a checklist out of its decision, but lower courts have often done just that.  The Daubert checklist asks 

1) whether the theories and techniques employed by the scientific expert have been tested; 

 2) whether they have been subjected to peer review and publication; 

 3) whether the techniques employed by the expert have a known error rate; 

 4)whether they are subject to standards governing their application; and 

 5) whether the theories and techniques employed by the expert enjoy widespread acceptance.

This change in the legal environment of forensic science is extremely important, in part because it has brought ideas from philosophy into the courtrooms of America for use in judging evidence.  (See Goodstein 2000 and Faigman 2001.)  We believe the forensic science community has not responded to this change in a fully coherent and organized way.  As Goodstein (2000) seems to suggest, the philosophy of science appealed to in Daubert does not reflect scientific practice very well.  It has become old fashioned and outdated.  Nevertheless, it has been read into the Federal rules of evidence and the rules of evidence in many state courts.  

Training in the philosophy of science has not been a part of the standard training of forensic scientists or managers and directors of forensic labs.  But when forensic scientists enter our courts, they are increasingly likely to be asked to defend the “scientific” nature of their testimony and the criteria of scientific-ness are likely to be the broadly Popperian criteria evoked in Daubert.
The Politics of the Death Penalty

DNA typing has led to the exoneration of many prisoners on death row in the US.  These exonerations have added momentum to the political movement against the death penalty.  Some participants in this movement have argued that current standards of forensic evidence are too low and that “junk science” from crime labs is causing a needlessly high rate of false convictions in our criminal courts.  The work of the Innocence Project, headed by the famous defense attorneys Barry Scheck and Peter Neufeld, has been very important for this movement.  The Innocence Project is a non-profit legal clinic and not a political group.  Their work in exonerating innocent persons wrongly convicted, however, is often cited by opponents of the death penalty.  

It may be that the opponents of the death penalty are mistaken.  Dezhbakhsh, Rubin, and Shepherd (2003) provide evidence that capital punishment has a strong deterrent effect.  It may be that such a deterrent effect is nevertheless not a sufficient argument for capital punishment.  Such matters form no part of forensic science administration, which merely investigates the link between error rates in forensic science and the organization of forensic work.  Whatever one may believe regarding capital punishment, it remains true that the political opposition to the death penalty has increased the pressure on managers and directors of crime labs to adopt higher standards of professionalism, verifiability, and scientific rigor.  
Failures of Forensic Science Administration

There have been many recent documented cases of failed forensic science administration.  This fact is connected to the spread of DNA typing, the activities of the Innocence Project, and the politics of the death penalty.  The most important of these is probably that of the Houston Police Department Crime Laboratory-DNA/Serology Section.  The Houston television station KHOU first reported on trouble in the lab in November 2002 (Raziq and Werner 2004).  An FBI Audit of December 2002 found many serious problems including a report that “on one occasion the roof leaked such that items of evidence came in contact with the water” (FBI Director 2002, p. 21).  Shortly after this audit, the Houston police discontinued DNA testing at the lab.  This case drew considerable attention in the popular press, especially in connection with the voided conviction Josiah Sutton, who was convicted principally on the basis of now discredited DNA evidence from the Houston lab.  
Other important cases include the Whitehurst scandal at the FBI crime lab in the late 1990s (Office of the Inspector General 1997), and the current cases surrounding crime labs in Cleveland (Schultz 2004) and Seattle (Teichroeb 13 March 2004), and the fingerprint unit of the Boston Police Department.  Cleveland was threatened with a $10 million suit over the wrongful conviction of Anthony Michael Green, who settled for a smaller sum only on the promise that Cleveland would investigate all cases involving test results or testimony from the lab technician who had given false testimony in Green’s case (Schultz 2004).  The events in Cleveland illustrate the claim that failures of forensic science administration can expose local and state governments to expensive litigation and the possible voiding of large numbers of prior convictions.
These cases and others like them seem to be attracting increasing public attention.  Such negative attention may reduce the prestige and perceived reliability of forensic science.  They also suggest that error rates in forensic science may be needlessly high.  Both the loss of reputation and needlessly high error rates have the same consequence, namely, a tendency to reduce the actual and perceived value that forensic science adds to the American justice system.  Here we have a case in which perception is reality in at least some degree.  The perception that forensics is unreliable weakens its evidentiary force, which, in turn, reduces the real value it really adds to the judicial system.
CSI Effect
Finally, the popularity of television shows such as CSI has led jurors to have high and sometimes unrealistic expectations of forensic science (Long 2004, Roane and Morrison 2005).  The force of the CSI effect seems open to question.  Once the effect has been recognized, it may be relatively easy to educate jurors on the nature and limits of forensic evidence.  However important the CSI effect may really be, it illustrates the point that forensic science must respond to the external environment within which it operates, regardless of how reasonable or unreasonable that external environment might be.
III. Why it Matters  
The new environment of forensics matters.  Newspaper stories of “faulty forensics” abound (McRobers et al., 2004), defense attorneys are learning new strategies for questioning forensic evidence (Giannelli 2003, Saks 2003), political organizations such as the Innocence Project are publicizing (real or imagined) flaws in the system (http://www.innocenceproject.org), and jurors are demanding higher standards of performance. These environmental factors put pressure on lab managers to adopt new and higher standards of professionalism, verifiability, and scientific rigor.  
The forensics community must meet the challenge of these environmental changes.  Action on several fronts is required to meet this challenge.  We need research, education, outreach, and policy espousal.  First, we need research on the principles of forensic science administration.  Second, we need to create a separate academic discipline of forensic science administration.  Just as we have the distinct academic discipline of public administration, we need a distinct academic discipline of forensic science administration.  Third, we need outreach programs through which criminal justice practitioners could keep abreast of current developments in forensic science administration.  Fourth and finally, we need policy espousal; we need experts in forensic science administration who will propose new laws, regulations, and government policies aimed at continuous improvement of forensic science administration.  Such research, education, outreach and policy espousal would help the forensic science community meet the challenges facing forensic science today.
Researching the Principles of Forensic Science Administration
Research is the first and most important task for forensic science administration.  We need to study how the organization of forensic work influences the error rate in forensic analysis.  Such research could take several forms.  While no one before us has called fore a separate discipline of forensic science administration (with the partial exception of Koppl 2005), there is a heterogeneous body of past work that addresses the central problem at issue.


Risinger et al. (2002) apply existing results from psychology to the problem of reducing bias in forensic analysis.  Koppl (2005) applies economic reasoning to many problems in forensic analysis.  William C. Thompson (1997) has called for adopting “A Sociological Perspective on the Science of Forensic DNA Testing.”  Simon Cole (2003, 2005) has produced a series of works based in “science studies,” which attempt to cast doubt on the reliability of fingerprint evidence.  (Cole’s website at the University of California, Irvine says he “specializes in the historical and sociological study of the interaction between science, technology, law, and criminal justice.”)  From within forensic science, M. A. Thompson (1974) calls for a suite of institutional changes somewhat similar to the proposals in Koppl (2005).  


The economics of expert witnessing is an emerging field closely related to the economics of science.  This area produces work similar in spirit and content to the sort of research we are calling for.  The leading articles are Froeb and Kobayashi (1996) and Posner (1999), and Feigenbaum & Levy (1993, 1996).  Froeb and Kobayashi show that the adversary of our courts may have created a social process in which juries make good, perhaps optimal, judgments even those individual jurors are “naïve and biased.”  They have thereby established an important principle for forensic science administration. Truth, falsehood, and error all emerge from social processes. We should not rely solely on the intelligence, skill, and integrity of individual experts to deliver the truth reliably.  We should instead seek out those social processes that most fully encourage reliable testimony.  

The research we need in forensic science administration will be closely related to the field of “science studies.”  The importance of this field is reflected in the decision of the National Science Foundation to create a separate funding program in “Science & Society” (http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5324&org=NSF), which includes a funding category in “Social Studies of Science, Engineering and Technology.”  Science studies can be very roughly divided into two traditions, one beginning with Merton (1937) and the other with Mannheim (1929&1931).  The broadly Mertonian tradition might be labeled “conservative” in that it tends to support the view that science is relatively objective and truth-driven.  In this tradition, the relative rationality and objectivity of science is not a product of any supposed virtues of individual scientists; it is the product of the social structure of science.  Important representatives of this tradition today include Kitcher (1993) and Goldman (1999).  Kitcher is explicitly engaged in a rearguard defense of science against its critics.  The broadly Mannheimian tradition is “radical” in that it tends to support the view that science is ideological and value driven.  Important representatives of this tradition today include Bloor (1976) and Fuller (1988).  Butos and Koppl (2003) are Mertonians in the broad sense of the term.   
We declare ourselves fully for the broadly Mertonian tradition.  Simon Cole seems to work within the broadly Mannheimian tradition.  In our judgment, this difference makes a difference.  It seems difficult to imagine that outside criticisms of forensic science could produce constructive change if the external critics are generally Mannheimian.  On the other hand, useful suggestions for institutional improvement are not likely to emerge from within forensic science unless we take seriously the Mertonian principle that the relative rationality and objectivity of science is the product of the social structure of science. 
Finally, we hope for experimental research in forensic science administration.  Miller (1987) provides an excellent example.  He asked a group of 14 students trained in hair analysis to examine four cases each.  “The 14 students met the basic requirements for expert testimony on human hair identification in courts of law” (Miller 1987, p. 160).  For each student, two cases were presented the usual way.  They were given two samples and told that one was from the crime scene and the other from the suspect.  The other two cases were presented through a forensic line-up.  The known sample from the imaginary crime scene was compared to “five suspect-known hair samples” (Miller 1987, p. 160).  In all 56 cases, there were no true matches.  The first group of cases showed an error rate of 30.8%.  The second group showed an error rate of 3.8%.  Miller conducted a pioneering study.  His evidence lineup reduced the error rate by about 90%.  Scholars should build on Miller’s neglected study by applying recently developed experimental techniques (Friedman and Sunder 1994) to a broad range of questions in forensic science administration.  Dror et al. (2005) is a more recent example of the sort of experimental work we endorse.  
Vernon Smith and his co-workers have created “Economic Systems Design” (Smith 2003, p. 473-474).  In this literature, a scholar or group of scholars design a market, for example a market for the sale and delivery of natural gas through an existing network of pipes and wellheads (McCabe et al. 1991).  The design is then tested through experimental economics.  Experimental economics is similar to experiment psychology, except that subjects in the economics lab are generally given real money payoffs.  In our gas example, they trade imaginary quantities of imaginary natural gas over an imaginary network of pipes and well heads.  But they get real money to keep for any profits earned from their trading activity.  The money incentives ensure that their decisions are “real” and not just what they idly imagine they might do in posited situation.  The laboratory test may reveal design flaws.  If so a new design is created and tested in the economics laboratory.  The intial “design is modified in the light of test results, the modifications tested, modified again, retested, and so on,” Smith explains.  “If the final result is implemented in the field, it certainly undergoes further evolutionary change in the light of practice, and of operational forces not tested in the experiments because they were unknown, or beyond current laboratory technology” (Smith 2003, p. 474).  The lab is like a wind tunnel.  In economic systems design, the criterion by which the designed system is judged is economic efficiency: was the system able to squeeze
Koppl is currently adapting Economic Systems Design for use in testing some of his ideas on forensics.  The main change is in the criterion for a successful design.  In economic systems design, the criterion is economic efficiency.  Do the actors in the designed system act in ways that squeeze out all waste and allow the maximal benefit possible from our scarce resources?  In “Epistemic Systems Design,” as we may call it, the criterion of success is not efficiency, but veracity.  Do the actors in the designed system act in ways that produce results error-free and reliable as possible?  We believe that epistemic systems design has great potential as a research tool in forensic science administration.
Creating an Academic Discipline
We call for the creation of a separate academic discipline of forensic science administration.  We now have disciplines in “public administration,” “healthcare administration,” and “business administration,” but not in “forensic science administration.”  Considering the importance of any society’s system of justice and the importance of forensic science in the justice systems of modern societies, it seems only reasonable to call for just a discipline.

Creating such a discipline would serve two primary functions.  First, it would provide an institutional context for the research we have called for.  Second, it would provide a vehicle for the application of that research to forensic science.  In particular, it would provide a way for forensic scientists and the managers and directors of forensics laboratories to receive training in the established principles of forensic science administration.  Presumably, the preponderance of such training would be through continuing education vehicles such as seminars and certification programs.  Such training would be provided by recognized specialists in forensic science administration.  It might be appropriate to consider adding such training to the requirements of university programs in forensic science.  Forensic scientists would be educated on the nature of the environment in which forensic science is practiced and the challenges thereby created for forensic science; and they would be given training in how to meet the challenges facing forensic science.


This training would serve several ends.  First, training in forensic science administration would serve the needs of individual forensic scientists.  Training would be aimed in part at helping forensic scientists prepare for testimony in open court.  For example, it would help them defend the scientific integrity of fingerprint analysis in a Daubert hearing. 
Second, training in forensic science administration would serve the needs of forensic labs.  Training in forensic science administration would help crime labs to adapt scientific protocols to the contingencies of daily practice of high throughput lab work.  PCR DNA analysis, for example, is extremely reliable if all scientific protocols are followed scrupulously.  These protocols, however, are hard to follow (Teichroeb 22 July 2004).  Merely greeting a co-worker may cause contamination of a sample from minute bits of saliva, phlegm, or mucus released when speaking.  Forensic science administration can design and test protocols that reflect not only the scientific requirements of PCR DNA analysis, but also the contingencies of daily crime-lab work.  Training in forensic science administration will then allow forensic scientists to understand and implement such protocols. 

Finally, training in forensic science administration would serve the larger institutional needs of the forensic science community.  The challenges facing forensic science require us to reconsider some of our basic institutions, such as accreditation, or within-lab verification of results.  As we will discuss in a later section, many principles of forensic science administration are principles for the partial re-design of our institutions.  The design and testing of such institutional changes is work in forensic science administration.  Training in forensic science administration will then allow forensic scientists to understand and implement such institutional changes.  For example, the system-wide implementation of “information hiding” would require institutional changes in forensic science.
In part, the need for continuing education programs in forensic science administration arises from new developments from within forensic science administration.  More importantly, perhaps, the external environment of forensic science is rapidly evolving.  For both reasons, the forensic science community needs continuing education programs in forensic science administration to keep current in the area.

Policy Espousal

Experts in forensic science administration have a role to play in policy debates.  The sort of institutional innovations mentioned above cannot be implemented except through the political process.  External critics of forensic science also look to the political process for change and should receive a response from experts in forensic science administration.  We should also note in this connection that forensic science administration includes the study of how to improve homeland security by improving the work of analytical groups such as the Terrorist Explosive Device Analysis Center (TEDAC), which the Federal government created in December 2003 (Wade 2004). The structure and function of such centers is both a technical and political issue.

IV. Leading Principles of Forensic Science Administration
Table 1 lists some leading principles of forensic science administration.  In this section we explain them more carefully by reproducing almost exactly the brief overview contained in Koppl (2005).
Koppl claims that there are eight features of the organization of forensic science that needlessly reduce the quality of work performed by forensic scientists.  

1) Monopoly.  In most jurisdictions today, including those in the US, each laboratory has a monopoly on the evidence it analyzes.  No other lab is likely to examine the same evidence.  

2) Dependence.  Forensic labs are often organized under the police and are thus dependent on the police for their budgets.
3) Poor quality control.  Quality control systems tend to be weak.  In the US, there are no required programs of accreditation and the principal accrediting agency, the American Society of Crime Lab Directors, is a professional group, not an independent organization.

4) Information sharing.  Forensic scientists are privy to information that may be crucial to a criminal proceeding, but extraneous to the questions put to the forensic scientist.  

5) No division of labor between forensic analysis and interpretation.  The same scientist who, say, performs a test to establish blood type judges whether his test results exclude the police suspect.
6) Lack of forensic counsel. Indigent defendants rarely receive aid and counsel from forensic scientists hired to help them.  In common law countries this creates an asymmetry whereby the prosecution has forensic counsel and, indeed, sometimes great batteries of forensic specialists, whereas the defense has no forensic counsel and, often, an attorney unable to adequately understand and challenge forensic testimony.

7) Lack of competition among forensic counselors.  From the absence of forensic counsel for the indigent it follows rather trivially that there is no competition among forensic counselors for their custom.

8) Public ownership.  Forensic laboratories are publicly owned.  In the US often organized under police agencies such as the State police or the FBI.


Each of the features just listed discourages unbiased work of high quality.  We review each in turn.

1) Monopoly.  The monopoly position of forensic labs allows them to do sloppy, biased, even fraudulent work.  As Koppl (2005) shows, recent history provides quite a few examples of poor work.  The case of Ralph Erdman illustrates how careless forensic work can sometimes be.  This forensic scientist not only faked many of his results, but even managed somehow to loose a human head from a body he was to examine (Kelly and Wearne 1998, p.13).  To describe such work as “sloppy” is an understatement.

2) Dependence.  Dependence creates a pro-prosecution bias.  For example, an FBI investigator in the Explosives Unit whom we discussed earlier, David Williams,  was found to have “tailored” his testimony “to the most incriminating result” in two separate trials, namely, that of World Trade Center Bombing of 1993 and that of the Oklahoma City Bombing of 1995.  In the Oklahoma bombing case, “Williams repeatedly reached conclusions that incriminated the defendants without a scientific basis and that were not explained in the body of the report” (Office of the Inspector General 1997).
3) Quality control.  Quality control measures tend to be poor, which may easily produce persistently poor work.  In Scotland, for example, detective constable Shirley McKie was charged with murder on the basis of a fingerprint identification that has been shown to be false and mistaken.  An investigation into the case by the Scottish politician and former criminal defense lawyer Winnie Ewing seems to show that “the system of gathering fingerprints in Scotland by the Scottish Criminal Records Office (SCRO) was less stringent than that used in India” (McBeth, 2004).  In other words, the SCRO did not have an effective quality control system.  The Houston case provides another and very dramatic example, as does the Seattle case (Teichroeb 13 March 2004).

4) Information sharing.  Information sharing between police investigators and forensic scientists creates the strong possibility of unconscious bias (Risinger et al., 2002).  It also helps dishonest scientists to act on any self-conscious biases they may have.  The inappropriate sharing of bias-inducing information might be called “information pollution.”  We have already mentioned the case of FBI examiner David Williams who identified the explosives used in the Oklahoma bombing of 1995 and the World Trade Center bombing of 1993.  Williams’ judgment in each case was found to have been determined by the extraneous knowledge of what the suspects had previously purchased and not by legitimate forensic means.

5) No division of labor between forensic analysis and interpretation.  Forensic error may result from a false interpretation of a test that was properly conducted.  In Houston, for example, George Rodriquez was convicted of rape largely on forensic testimony in which a legitimate test was given an illegitimate conclusion.  An affidavit by several leading forensic scientists demonstrates that Houston pathologist Jim Bolding interpreted his serological work in ways that were inconsistent with established scientific theory.  “Jim Bolding’s trial testimony . . . contains egregious misstatements of conventional serology.  These statements reveal that either the witness lacked a fundamental understanding of the most basic principles of blood typing analysis or he knowingly gave false testimony to support the State’s case against George Rodriguez.  His testimony is completely contrary to generally accepted scientific principles” (Blake et al. 2004).  There seems to have been a similar disparity between test and interpretation in several cases in Cook County Illinois (Mills et al. 2004). 
6) Lack of forensic counsel. The lack of forensic counsel has produced many of the false convictions identified by the Innocence Project in the US and the similar British group, Innocent.  (See http://www.innocenceproject.org and http://innocent.org.uk.)

7) Lack of competition among forensic counselors.  Even if forensic counsel is available, it may not be vigorous or effective in a non-competitive environment.

8) Public ownership.  After the DNA work of the Houston Crime Lab (in Texas) was shown to be unreliable, the Houston Police Department began sending all of its DNA work to private labs.  This episode, while merely suggestive, nicely illustrates the claim that private labs may have stronger incentives to produce reliable work than do government labs.


The elements of “competitive self-regulation,” Koppl’s suggestion for revising the institutional setting of forensic science, consist in reversing the eight characteristics of the current system that we have noted (Koppl 2005).  Each element is also a leading principle of forensic science administration.
1) Rivalrous redundancy should replace monopoly.  There should be several competing forensic labs in any jurisdiction.  Subject to the constraints of feasibility, some evidence should be chosen at random for duplicate testing at other labs.  The same DNA evidence, for example, might be sent to more than one lab for analysis.  The forensic worker need not know whether the evidence is examined by another lab.  He will know that there could be another lab, and sometimes is.

2) Independence should replace dependence.  Rivalrous redundancy and privatization would necessarily create independence in at least the formal sense.  Competitive self regulation would produce both formal and substantive independence.
3) Statistical review would support improved quality control.  For example, if a given lab produces an unusually large number of inconclusive findings, its procedures and practices should be examined.  Competitive self regulation creates checks and balances.

4) An Evidence Control Officer would substitute information hiding for information sharing. Evidence Control Officer would prepare evidence for testing and shield the lab doing a test from all extraneous knowledge of the case particulars.  The Evidence Control Officer should use random-number generators to decide which lab gets a given piece of evidence and when to send the same evidence to more than one lab.

5) A division of labor between forensic analysis and interpretation should be applied.  When this measure is combined with the provision of forensic counsel for the defense, errors of interpretation are less likely to go unchallenged.

6) Forensic counsel should be provided for indigent defendants in criminal cases.  

7) A system of forensic vouchers for indigent defendants would give forensic counselors to the indigent an incentive to provide high-quality services to their clients.

8) Privatization should replace public ownership.  Private enterprises are subject to civil liability and may be subject to administrative fines for poor performance.  They have, therefore, stronger financial incentives than publicly owned enterprises to provide good and reliable work.
The eight elements of competitive self regulation do not exhaust the principles of forensic science administration.  We will mention only one other by way of illustration: scientific opinions are not investigative opinions.  An investigative opinion uses all available evidence to judge the probability of guilt.  A scientific opinion is based only on scientific evidence and addresses only narrow issues such as whether blood at the crime scene came from a given person.  Forensic scientists exceed their authority and put their reputations at risk when they offer investigative opinions in the guise of scientific opinions.

VI. Conclusion
Forensic science has enjoyed a presumption of validity and reliability for decades.  New demands for professionalism, verifiability, and scientific rigor ushered in by DNA typing and other events have weakened that presumption and threaten to create the disastrous presumption that forensic science is “junk science.”  The forensic science community has two choices.  It can hide from this sea change in the social, political, and legal environment of forensic science or it can meet new challenges with new strategies.  It hardly needs saying that the first strategy will produce no good and will lead, ultimately, to the complete discrediting of the most vitally scientific element of our justice system.  The second path is our only viable option.  That second path is the path of forensic science administration, a new discipline filling a vital need.
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	Principle
	Explanation or comment

	Rivalrous redundancy
	There should be several competing forensic labs in any jurisdiction.  Subject to the constraints of feasibility, some evidence should be chosen at random for duplicate testing at other labs.  The same DNA evidence, for example, might be sent to more than one lab for analysis.  The forensic worker need not know whether the evidence is examined by another lab.  He will know that there could be another lab, and sometimes is.

	Independence
	Crime labs should be independent of police and prosecutors.

	Statistical review
	Statistical review would support improved quality control.  For example, if a given lab produces an unusually large number of inconclusive findings, its procedures and practices should be examined

	Information hiding
	Evidence should be prepared for testing so as to shield the lab doing a test from all extraneous knowledge of the case particulars.

	Division of labor between forensic analysis and interpretation
	When this measure is combined with the provision of forensic counsel for the defense, errors of interpretation are less likely to go unchallenged.

	Forensic counsel for the indigent
	Forensic science decides many criminal cases and yet we do not have a right to forensic counsel similar to our right to legal counsel.

	Forensic vouchers
	A voucher system would give forensic counselors to the indigent an incentive to provide high-quality services to their clients.

	Privatization
	Private labs would be subject to civil liability and administrative fines for poor performance.  They have, therefore, stronger financial incentives than publicly owned enterprises to provide good and reliable work.

	scientific vs. investigative opinion
	An investigative opinion uses all available evidence to judge the probability of guilt.  A scientific opinion is based only on scientific evidence and addresses only narrow issues such as whether blood at the crime scene came from a given person.

	Other
	Other principles apply including the general principles of administration.  For example, labs should be accredited and they should have programs of quality control and assurance.


Table 1
Some Leading Priniciples of Forensic Science Administration







Examples of what forensic science administration IS		


�
Examples of what forensic science administration IS NOT�
�
Comparing different ways to organize work in a forensics lab.


The study of defense tactics to disallow or discredit forensic evidence.


The study of how to respond to such defense tactics.  


Setting standards for the training of forensic scientists.


Studying the consequences of evidence line-ups.


Recommending protocols for equipment calibration, maintenance, and re-calibration.


�
How to match fingerprints


The theory of ridgeology


The procedures manual of a forensics lab.


An audit of the Houston Crime Lab’s DNA/Serology section�
�



Table 2


What Forensic Science Administration Is and Is Not
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