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EXECUTIVE SUMMARY:

This project attempts to define the academic competencies acquired by graduates of science-based academic programs and then identifies the training requirements needed to bring each of these individuals up to a “qualified” level.  Qualified level is defined as having the knowledge, skills and abilities equal to those obtained by graduates from EHAC accredited undergraduate academic programs.

Currently, many state and local environmental public health agencies employ graduates from non-accredited 4-year and 2-year science based academic programs. These employees however, do not offer the same value and flexibility to their employer’s (knowledge, skills and abilities) as those that have graduated from EHAC accredited environmental health academic programs.. Hiring graduates from accredited undergraduate programs will help insure a highly skilled workforce that is articulate, adaptable, and better equipped, due to academic preparation, to effectively work in the complex and diverse field of environmental public health. 
Due to the complexity of the problem identified by the project team and the length of time required to implement the project objectives, the project has been broken into four phases. This report discusses the four phases of the project with a focus on the first phase along with the process under taken to obtain a better understanding of the problem and the interrelationships of the causes and effects of the problem. Work to be completed in the subsequent phases of the project is detailed in the section titled Next Steps.
Methodology

The first phase of the project started with a model of local environmental public health. A systems thinking analysis then identified factors contributing to the lack of competent workers. Process archetypes were then identified and relationships between the cause and the problem were diagrammed. A questionnaire was then developed to survey mid-career level environmental health professionals regarding the causes of the problem. The questions in the survey were based on the relationships identified in the process archetypes. During Phase II of the project, the responses from the survey will be analyzed and conclusion utilized to make recommendations for change. 

The succeeding phases of the project will define the academic competencies acquired from graduates of science-based academic programs and then identifying the training requirements needed to bring each of these individuals up to a “qualified” level.  The cost for this training will then be determined.
Intended Results

The final project will demonstrate to hiring authorities (boards of health and health officers) that hiring graduates from accredited environmental health programs will save the hiring agency resources which could be used to offer higher pay to graduates from accredited programs. Hiring graduates from accredited programs will lead to an improvement in the knowledge, skills, and abilities of the environmental public health workforce which in turn will lead to improved public health services.

INTRODUCTION/BACKGROUND:

Problem Statement:  

Why are we not able to fully and adequately develop the current environmental public health workforce in lieu of the fact that we have 29 accredited undergraduate university programs (1)
The behavior over time graph (Figure 1) shows the change in some of the behavioral patterns that affect the workforce development in environmental public health. The graph shows the changes, while the text that flows details these changes:

1. Responsibilities of environmental health professionals - increased through time

2. Rates of preventable diseases - decreased through time

3. Number of accredited environmental health programs -stable

4. Number of people entering the environmental health field – decreased through time

5. Certifications required to perform critical job functions – increased through time

6. Competition for employees from industry – increased through time
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Figure 1, Behavior over time graph that indicates the raise in factors that effect the number of qualified individuals in environmental public health
1. Through time, the average work load and responsibilities of the environmental health professional have increased. The reasons for this increased workload vary from location to location. However many of the reasons are the same for most locations. These include: stagnate or decreased budgets, hiring limitations, more programs at the local level, and more diverse programs at the local level, more diverse populations, and more populations with specific public health needs.
2. Through the efforts of the public health field, the rates of preventable disease have decreased through time as is evidenced by the increase life expectancy of Americans over the last century (2). This significant change can be attributed to development of vaccines, and the improvement in environmental quality, including sanitation, drinking water quality, food safety and air quality. 
3. The number of National Environmental Health Science and Protection Accreditation Council (EHAC) accredited environmental health undergraduate academic programs have raised dramatically in the last 3 years. In this time period nine accredited programs have been added and two have been discontinued for a net gain of seven accredited programs. For the twenty years prior to this the number of accredited programs remained somewhat stable.
4. The number of people entering the environmental health field has decreased through time. According to the EHAC, starting in 1994 there was a slow downturn in enrollment and graduation rates (figure 2). This decline sped up in the time period from 1996 through 2001 when the number of students enrolled in accredited programs declined from 2,257, to 1,130, this is a 50% decrease in a 5 year period of time (3).  This decline in students entering programs equates to a decline in the graduation rate of accredited academic programs from 622 in 1996 to 283 in 2001, a 55% decrease in just five years (figure 3) (3).
The reasons for this significant decline are varied and may include:
a. Universities do not effectively market the programs

b. The programs are not profitable (due to the low enrollment)

c. Prospective students do not have knowledge of the field of environmental public health

d. Lack of career identity in the field which means the career can not be adequately described to prospective students by practitioners
e. Poor pay at career entry level which forces graduates who need to pay off student loans to seek employment in the private sector

f. Two year academic programs are taking potential students away from the accredited programs
The reasons for the decline may be due to the inability of the academic program to retain students; however the question of why students leave programs early requires more investigation. Are students leaving early because of poor instruction, a lack of perceived career path, a lack of compensation at the entry level, or a lack of career placement opportunities?
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Figure 2, EHAC Accredited undergraduate program enrollment and the decline in enrollment over time. 
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Figure 3, EHAC accredited undergraduate programs graduation rates over time showing the significant decrease in qualified individuals entering the workforce
5. Certifications required to perform critical job functions have increased through time as more complex programs are mandated at the local public health level. These include programs such as preparedness, the requirement for Incident Command System certification, hazardous waste site operations, emergency response, and the use of geographical information systems. 
The certification requirement(s) can be directly linked to the inadequate preparation of entry level employees who have not graduated from an accredited academic program, many of which offer academic preparation that matches the certification requirements. To meet the requirement of the more complex programs employees require additional training to gain the knowledge, skills and abilities required for the programs.
6. Competition for employees from the private sector has increased significantly through time as the private sector has realized that graduates from accredited programs have the knowledge, skills and abilities to be effective employees in environmental health science related fields. In addition, the private sector has realized that they can hire these graduates at a reasonable cost due to the competition i.e., the public sectors’ comparatively low salaries. As an added value trait, graduates from many of these accredited academic programs leave academia with a number of certificates from nationally recognized training programs which enable them to immediately be a benefit to their employer.
Process Archetypes:
A systems thinking analysis was performed on the problem statement in an effort to identify causes that affect the problem. The analysis resulted in a number of process archetypes which led the team members to a better understanding of the relationship between the problem and the causes of the problem. Figures 4, 5 and 6 are the process archetypes utilized in the project 
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Figure 4, Fixes that backfire causal loop diagram showing fixes that do not work in the attempt to have an adequately developed workforce
Archetype:
Archetypes that apply to the problem statement are the “fixes that back fire” (figure 4), and “shifting the burden” (figure 5 and 6)
The Problem:
An adequate number of competent entry level environmental health employees in the workforce.
Short term solution:
First, increase level of training for the current employees to increase their knowledge, skills, and abilities in an attempt to attain competent level. Second hire more of the same type of employees (i.e., under qualified, but inexpensive) in an attempt to increase the workforce number, however these employees are not as effective as graduates from EHAC accredited academic program.
Unintended consequence:
Lowering the hiring requirements requires significant additional training to bring the entry level employees up to a competent level. This requires the expenditure of resources to bring these employees to the point that they are deemed competent enough to work effectively on their own. Unfortunately, during the training process the work still needs to be accomplished. This usually requires increasing the overall workload of the competent, effective employee, thus creating burnout and low morale in these existing employees.
Shifting the Burden Archetype

Figure 5, Original shifting the burden causal loop diagram

Other archetypes were tested to determine if they were more applicable to the problem statement. These archetypes (figure 5) demonstrate the interrelationship between the problem and the contributing factors and how the burden is shifted from lack of adequate competent employees to lack of resources, i.e., we do not have the resources to hire the best employee for the position. Figure 6 shows the same concept of shifting the burden in an effort to solve the problem; it includes the mental models utilized in the development of the archetype.

Figure 6, Revised shifting the burden causal loop diagram showing the mental models associated with the loop
National Program Goals Supported

The following sub-sections discuss how the project supports the established national public health goals and programs as detailed in the CDC Health Protection Goals, Healthy People 2010, and the National Strategy to Revitalize Environmental Public Health.

10 Essential Environmental Health Services

The Ten Essential Public Health Services (Ten Essential Services) detail a list of activities linked to the assessment, policy development, and assurance functions of a local public health agency (4). Effectively provided, these services reduce the substantial burden of preventable illness and minimize the increasing cost of medical services needed to treat preventable conditions. Our project directly addresses the essential service of assuring a competent workforce. Without assuring a competent workforce, the other nine essential services can not be achieved. 

A competent environmental health workforce is the nucleus to any effective environmental health program at the local, state, or federal level. Competent employees are highly skilled and proficient and can often operate with little or no supervision. Competent environmental health staff can effectively ensure that public health services in their communities are sufficient through the three public health core functions - assessment, policy development, and assurance. Therefore, the project addresses all ten of the Essential Environmental Health Services.
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Figure 7, Adopted: Fall 1994, Source: Public Health Functions Steering Committee Members (July 1995) 
CDC Health Protection Goals  

Centers for Disease Control and Prevention’s Health Protection Goals aim to establish measurable objectives for people’s health. The goals attempt to increase the overall health of individuals and communities a like (5). The project does not directly address any of the health protection goals; however the project contributes to ensuring that every goal is completed or at a minimum is achievable. Without a competent, highly skill environmental health workforce, it would be very difficult, if not impossible, to meet any of the health protections goals. As an example, under the preparedness goals “decrease the time needed to classify health events as terrorism or naturally occurring in partnership with other agencies.” A truly competent, well trained environmental health specialist will have the knowledge, skills and abilities needed to properly investigate the “health event.” They will also have the skills necessary to partner with other emergency response officials and agencies to ensure that the situation is properly investigated and a correct diagnosis is made. In this situation timeliness is imperative and there is no margin for error. A competent environmental health employee will recognize the urgency of this situation and ensure that the situation is handled properly in the timely manner. 

Healthy People 2010

Healthy People 2010 established national health objectives based upon prevention. Of the seventeen public health infrastructure objectives presented in this process three of the objectives specifically address developing the public health workforce (6). This project, which seeks to build the public health workforce will enforce, through employment of competent individuals, these objectives, and therefore is directly related to the Healthy People 2010 initiative.
National Strategy to Revitalize Environmental Health Services 

The CDC’s National Strategy to Revitalize Environmental Health Services vision is to have “healthy people in a healthy world - through prevention”. This vision can be realized by achieving six goals (7). The project’s directly addresses goal number five which is developing the workforce. The objective of this goal is the foundation for this project. The projects objective is to improve the recruitment and retention of competent environmental health practitioners. The project does not aim to solve the shortage of environmental health staff, but it will support the development of the workforce by showing the many benefits of employing competent, academically prepared environmental health practitioners by local, state and tribal health departments.
Environmental Health Competency Project   

The Environmental Health Competency Project establishes minimum standards that for environmental health specialists (8). This project fully supports the initiative of establishing minimum competencies for environmental health practitioners. Without established minimum competencies, and ensuring that employees meet these competencies, a truly effective and competent workforce is not feasible. The environmental health competency project establishes a foundation and provides measurable objectives for a competent workforce which is the ultimate goal of our EPHLI project.   

Logic Model Diagram

The logic model diagram (Figure 8) illustrates the proposed solutions to the stated problem. The diagram, in the second column, lists the activities either under taken or to be undertaken in an effort to correct the stated problem. The activities are further divided into an awareness campaign and competency development activities. The third, fourth, and fifth columns detail the outputs, short-term and long-term goals along with the impacts of a successfully completed project. 
Following the logic model diagram is the project objectives narrative that lists each objective, the event to reach that objective, the main activities leading up to the event, the time frame for implementation of the activity, and the activity current status. 

	Logic Model  

Goal: Increase the number of competent environmental public health specialists entering the field of environmental public health.  

	Resources/Inputs
	Activities
	Outputs
	Short & Long Term Outcomes
	Impacts.

	Accredited undergraduate and graduate Environmental Public Health Programs  

Certified Environmental Public Health Training Centers

Governmental Agencies

· Federal

· State

· Local

Non-Governmental Agencies

· Private Industry

· Non-Profits


	Awareness Campaign

· Target potential Accredited Environmental Public Health students through educational activities, fairs, presentations and pamphlets.

· Create awareness on the field of environmental public health by documenting the many different career opportunities for graduates of accredited environmental public health programs. 

· Create an awareness campaign on the minimum competencies required to perform essential environmental public health job functions and the cost of developing these competencies.  

Competency Development

· Research, develop, and document the minimum competencies required to be qualified to perform essential environmental public health functions.

· Chart the competencies possessed by graduates from accredited environmental public health programs vs. non-accredited programs.

· Research and document the costs associated with developing these competencies.


	· Educational materials on the field of environmental public health and the many career opportunities in the field.

· Educational materials on the minimum competencies possessed by graduates of accredited environmental public health programs vs. non –accredited programs. 

· Educational materials charting the cost of developing these minimum competencies for entry level environmental health professionals. 

· Development of competencies.

· Documented costs of developing competencies


	· Increase the number of applicants in accredited environmental public health programs.

· Increase the number of  accredited environmental public health programs.

· Increase number of graduates from accredited environmental health programs.

· Incorporate competency development training in all accredited environmental public health programs. 

· Increased awareness by hiring officials at local public health agencies of the minimum competencies possessed by the applicants of environmental public health positions. 

· More local public health agencies hiring more graduates from accredited environmental public health programs.

· More resources available at local public health agencies since they will not need to aggressively train new employees (due to hiring graduates from accredited environmental public health programs).  


	Behavior

· Improved morale and performance of current environmental public health professionals.

· Increase in output by environmental public health professionals

Overall Results

· Improved health of populations through increased environmental health interventions performed by competent environmental public health professionals. 




Project Objectives/Description/Deliverables
Program Goal: Increase the number of competent environmental health employees working at local public health departments.

Health Problem: Why are we not able to fully and adequately develop the current environmental public health workforce in lieu of the fact that we have 29 accredited undergraduate university programs?
Outcome Objective: By January 1, 2015 25% of all new hires at local public health departments will be graduates from EHAC accredited environmental health academic programs.

Determinant: Total number of graduates from accredited environmental health academic programs.

Impact Objective: By January 1, 2010 the number of applicants entering accredited environmental health programs will increase by 20%.

Contributing Factors: 
1.
Lack of career identity – what is the field of environmental public health?

2.
Lack of advancement opportunities within the field of environmental health which influences the decision of prospective environmental health students. 

3. Enormous competition from private industry for environmental public health graduates from accredited programs.

4. Decreased enrollment through time in accredited environmental health programs.

5. Minimum hiring requirements for entry level personnel have been stagnate or have decreased through time, while minimum competency requirements to adequately perform job functions for environmental public health employees have increased through time.

6. State’s certification/employment requirements vary greatly.

Process Objectives:
1. Objective:
By January 1, 2008 25% of the EHAC accredited undergraduate programs participate in awareness campaigns on the career of environmental public health to attract high school students to environmental public health programs.

Event: 
Awareness campaign implemented to local high schools.

Activities:
(i)     Create an awareness campaign through educational activities, fairs, presentations and pamphlets. 
Status:
To be started
(ii)    Each accredited environmental public health program participating will conduct outreach at ten local high schools.




Status:
To be Started
2.        Objective:
By January 1, 2008 create an awareness campaign on the many different career opportunities for current and potential environmental public health students. 


Event: 
Create an awareness campaign on the different environmental public health career paths at a large, medium, and small sized local public health agencies.
Activities:
(i)     By January 1, 2008 survey varying sized local public health agencies to determine the many different career paths in the environmental public health field.
Status:
Ongoing, surveys have been developed, sent out and are in the process of being returned
(ii)    Create an awareness campaign through educational activities, billboards, public service announcements, presentations and pamphlets
Status:
To be started
3.
Objective:
By January 1, 2010 50% of the accredited EPH programs will incorporate awareness training of the differing salary levels between private and public sector employers.

Event: 
Determine baseline salary data from state and local public health agencies and the private sector for EPH employees through the research of salary surveys.

Activities:
(i)     Determine starting pay at entry level state and local EPH careers by contacting (NACCHO, ASTHO, NEHA).
Status:
Ongoing, data has been received from some organizations, awaiting data from others
(ii)    Determine starting pay for non-governmental entry level jobs by review of recent salary surveys from bureau of labor, neha etc)



Status:
Ongoing, data has been received from some organizations, awaiting data from others 
4.
Objective:
By January 1, 2015 total enrollment at accredited environmental public health programs will increase by 15%.

Event:
Implement process objective 1, 2, and 3 above.


Activities:
(i)     Conduct ongoing survey of yearly enrollment at accredited environmental public health programs.



Status:
Ongoing
5.
Objective:
By February 1, 2007 develop a visual presentation depicting the difference in competencies and the cost of developing these competencies from graduates of 4-year accredited environmental public health programs versus non-accredited programs.


Event:
Research and define competencies of environmental public health accredited program graduates versus non-eh program graduates who work in the field of environmental public health.


Activities:
(i)     Develop a chart depicting competencies and the cost of developing the competencies.



Status:
Ongoing

6. Objective:
By January 1, 2015, 10% more state Sanitarian/Environmental Health Scientist licensing agencies will offer reciprocity to environmental public health graduates from accredited programs that possess a professional Sanitarian/Environmental Health Scientist license in another state.


Event:

Awareness campaign to state licensing agencies.


Activities:
(i)     Gather baseline data on which states offer reciprocity (if there are any).


Status:
Ongoing

(ii)    Show state licensing agencies the competencies possessed by accredited EPH graduates are consistent regardless of which state they graduated from.




Status:
To be started
METHODOLOGY:
This phase of the project began with a logic model of local environmental public health, a systems thinking analysis then identified factors contributing to the lack of adequately skilled entry level environmental health workers. Process archetypes were then identified and the cause and effect relationships were diagrammed. A questionnaire was then developed to survey mid-career level environmental health professionals. The questions in the survey were based on these relationships, identified by the process archetypes. 

During Phase II of the project the responses from the survey will be utilized to make recommendations for change to mitigate or eliminate the problem(s). 
Intended RESULTS:
The project will demonstrate to hiring authorities (boards of health and health officers) that hiring graduates from accredited environmental health programs will save the hiring agency resources which could be used to offer more incentives, i.e., higher pay, to graduates from accredited programs. Hiring graduates from accredited programs will lead to an improvement in the knowledge, skills, and abilities of the environmental public health workforce which in turn will lead to improved public health services.
In addition the project will provide marketing and recruiting tools and training for use by the EHAC accredited academic programs in their efforts to increase enrollment in their undergraduate programs.
Next steps:
Phase I of the project requires completion of the following tasks:
· Research and define competencies of environmental health accredited program graduates

· Determination of knowledge, skills and abilities of graduates from science based four and two year academic programs

· Formation of a list of competencies that the graduates of non-accredited programs do not possess as compared to graduates from accredited academic programs 

· Allocation of resources required to bring increase the skill level of employees from non-accredited academic programs.
· Develop a visual presentation depicting the difference in competencies and the cost of developing these competencies from graduates of 4-year accredited EPH programs versus non-accredited programs.
Phase II of the project requires the following additional tasks:
· Conduct a yearly survey enrollment at accredited environmental public health programs

· Determine baseline salary data for entry level employees in the “environmental” field through the research of salary surveys

· Create an awareness campaign on the different environmental public health career paths at a large, medium, and small sized local public health agencies

· Create an awareness campaign through educational activities, fairs, presentations and pamphlets. The target audience for this campaign is high school juniors and sophomores

· Each accredited environmental public health undergraduate academic program is participating in outreach activities at ten local high schools

Phase III of the project requires the following additional tasks:

· Obtain baseline data on which states offer reciprocity.
· Utilize the data obtained in prior phases of the project to demonstrate to state environmental health licensing agencies that the competencies possessed by accredited environmental public health graduates are consistent regardless of which state they graduated from or work in.
Phase IV of the project requires the following additional tasks:

· Create or redevelop an effective licensing board for environmental health professionals
· Awareness campaign to state sanitarian/EHS licensing agencies.

RECOMMENDATIONS
In addition to the activities listed above, the project team has identified recommendations to improve the environmental public health workforce that are not part of this project. We as a profession must develop a strong, effective professional trade organization that advocates the following:

· Hiring from accredited academic programs first when available, 
· Reciprocity between state environmental health licensing agencies which easily allows movement of employees between states, 
· An effective national licensing board for environmental health professionals

· A job placement service at the National level that links potential employers to graduates from all accredited academic programs

If we look at successful professional organizations in an effort to learn how they have developed a competent workforce, we realize that professions such as licensed engineers hire only licensed engineers. This profession requires adequately prepared entry level employees. They hire only the best, which means from accredited academic programs. This hiring practice continues to keep the accredited academic programs near capacity and perpetuates their profession.  As environmental public health professionals, our careers and profession is in our hands. We can make environmental public health better, more effective in improving public health, and more respected by our peers and the public.
LEADERSHIP DEVELOPMENT OPPORTUNITIES

Individual Development Paragraph for Jeffrey Neistadt
Through the EPHLI institute, I have acquired many tools that I can utilize every day at work as well as in my personal life.  The institute taught me new thought processes that really get to the root of the problem.  It also has helped me tremendously with conflict management as well as helping me understand personal and organizational behavior. The institute also provided excellent networking opportunities and new friends.  
Individual Development Paragraph for Timothy Murphy
Participation in the EPHLI institute has helped in many ways, first, the recognition that others that you respect, believe you to be a leader or future leader gives you confidence to be that leader. The networking with the Faculty, Mentors and individuals from the CDC is invaluable, you find so many ideas and suggestions on how to work through a difficult problem that you are facing when speaking with them. I found the seminars on conflict management that were presented in St. Louis to be very beneficial and I have started to use those techniques in my life.
ABOUT THE EPHLI FELLOW(s)

Jeffrey S. Neistadt, MS, RS
Jeff Neistadt earned a BS degree in Environmental Health Science from Ohio University and a MS degree in Environmental Management through the University of Findlay.  Currently, Jeff is the Director of Environmental Health and Emergency Preparedness with the National Association of Local Boards of Health (NALBOH).  There are approximately 3,200 local boards of health throughout the country.  As the Project Director, Jeff is responsible for managing all environmental health and public health preparedness training and education programs.  Prior to his work at NALBOH, Jeff worked as an Epidemiologist and Registered Sanitarian within local health districts.  That experience allowed him to work in a variety of environmental health programs including lead poisoning prevention, private sewage & water, food safety, recreational waters, vector control, and solid/infectious waste. 
Timothy J. Murphy, Ph.D., CHMM, R.E.H.S, CET
Dr. Murphy is an Associate Professor in the Environmental Safety and Occupational Health Management Programs at The University of Findlay. He has more than 25 years experience in environmental and safety management and has managed environmental projects for governmental agencies, and industrial and private sector clients. 
Dr. Murphy has a detailed working knowledge of EPA and OSHA regulations and is experienced in project start-up and management, emergency responses including regulatory compliance, incident command, initial response, chemistry of hazardous materials, and hazardous materials incident analysis and has managed a number of Superfund cleanups. Dr. Murphy’s primary interests include emergency preparedness and emergency response to all types of hazards, solid and hazardous waste management, in-situ bioremediation, risk assessment and risk management, emergency response and environmental remediation project management. In addition, he continues his research in the area of landfill solute transport and the most effective way to wet waste in a bioreactor landfill.
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