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ABSTRACT 

 

Knowledge management practices, or tools to retain the wealth of knowledge held 

by employees, have been studied in business and management, but few articles have 

addressed the impacts of knowledge management in natural resource agencies. This is 

particularly important given high turnover and low hiring rates. This study applies the 

organizational management concept of knowledge management to natural resources 

agencies, and investigates how institutional knowledge, turnover, and low hiring rates 

constrain or enhance respondents’ capacity to impact water quality. Data were collected 

through twenty-one interviews with water quality professionals in the Upper Rock River 

and Red Cedar River Watersheds of Wisconsin. Interviews were recorded and transcribed 

for analysis. Data were categorized according to participant answers to interview 

questions and frequency counts of categories were performed to highlight the differences 

between the study areas as part of a comparative case study approach.  

Results indicate that many of the respondents see turnover as a major issue while 

few see it as beneficial. The high turnover and low hiring rates have resulted in the loss of 

institutional knowledge and relationships with stakeholders or clients. Results also 

indicate that few respondents use knowledge management tools to save information.  

Recommendations for natural resources organizations and individuals to save 

institutional knowledge in a usable, accessible manner include contact lists, standardized 

project forms, employee experience reports, and annual organizational reviews. The tools 

have been developed with consideration for the ease of implementation, risk of 

implementation, cost (monetary and time), ease of use, and barriers to use. 
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CHAPTER I 

INTRODUCTION 

 

This project was originally designed to understand how or if social networks 

could be used as an indicator to measure the capacity of natural resources professionals to 

protect and promote water quality. The social networks indicator was ideal for 

implementation into the Social Indicators Planning and Evaluation System (SIPES) that 

allows organizations to use intermediate measures to evaluate the impact of nonpoint 

source water pollution projects. Over time, the project evolved into understanding how 

turnover, hiring rates, and institutional knowledge affect professionals’ abilities to 

implement policies and programs designed to protect and promote water quality within 

the study areas. Understanding these topics in a natural resources context could yield 

additional SIPES indicators while also providing recommendations for Wisconsin 

agencies to stem the loss of knowledge from turnover. The variables examined in this 

project included the effects high turnover and low hiring rates have on organizational 

effectiveness and efficiency and what knowledge management tools are being utilized to 

retain institutional knowledge.  

The study areas for this project were the Upper Rock River and the Red Cedar 

River Watersheds in Wisconsin. They were chosen because they were identified by the 

state of Wisconsin and listed under Section 303(d) of the Clean Water Act as impaired 

due to excessive nutrients, excessive sediments, or both. The study areas were also 

similar in size, had similar land uses, and were geographically separated from each other 

(Figure 1 on the next page). Additionally, similarities between the Red Cedar and Upper 
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Rock River Watersheds that influenced the study area choices were the activity of citizen 

groups, outreach activities from natural resources agencies to citizens, and the lack of 

nonpoint source pollution activities being undertaken. The similarities of the watersheds 

were important for the comparative case study approach to highlight the similarities and 

differences between the study areas.  

 

Figure 1: Map of the two study watersheds chosen. 

Twenty-one respondents were selected from the study areas using purposive and 

snowball sampling methods to be interviewed by a research team member during the data 

collection phase in spring 2010. Semi-structured interviews were designed to gather 

information regarding the respondents’ backgrounds, job responsibilities, access to 

resources (scientific, technical, social science, and citizen science), relationships to other 
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organizations and stakeholders, aspects that were unique to the area (such as geography, 

ecology, community, and access to resources), and personal evaluation of current policies 

and programs. All of the interviews were digitally recorded and transcribed in early 2011. 

Interview transcripts formed the data that were analyzed using a categorization method 

and frequency counts. The analysis provided a deeper understanding of the effects of high 

turnover rates, low hiring rates, privacy rules, co-location, and the use of knowledge 

management tools have on respondents. 

Finally, the main goal of this research was to provide recommendations for 

organizations to retain institutional knowledge and relationships despite high turnover 

and low hiring rates. Recommendations were based on existing literature and the analysis 

conducted to identify practices natural resources organizations or their employees can 

implement to save their institutional knowledge and relationships. Tools were also 

designed to help individuals gain access to institutional memory and pass information on 

to other employees. Additionally, the recommendations took into consideration the loss 

of relationships between respondents and their clients or stakeholders, the time and 

monetary costs of implementing methods to save information, and ability of 

organizations to commit to long-term knowledge management practices. 
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CHAPTER II 

LITERATURE REVIEW 

 

Literature regarding institutional knowledge and retaining institutional memory 

has highlighted the importance of saving information stored in people’s minds. The 

literature not only identifies examples of where such information is being lost (Boardman 

& Vandaele, 2010) but also where it is being saved (Olsson & Folke, 2001). A gap exists 

in connecting natural resources to knowledge management. This study has contributed to 

the literature by providing an example of where the capacity of individual respondents 

and stakeholders have been examined while identifying how turnover and loss of 

information has affected the efficiency and effectiveness of policy and program 

implementation. 

The purpose of this chapter is to provide background information regarding the 

Social Indicators Planning and Evaluation System (SIPES) and its impact on the 

Integrating Local Policy Networks into Watershed Management project, highlight the 

federal policies that affect SIPES and the water quality within the study areas, and 

discuss the history of both watersheds. In addition, this chapter also aims to identify and 

discuss turnover and hiring trends in Wisconsin over the past few years, discuss the 

impact co-location of agencies has on employees and citizens, and highlight the impact of 

privacy rules on the ability to save and use information. Finally, a discussion of 

institutional knowledge and memory is undertaken followed by examples of knowledge 

management tools that could be used to retain knowledge and relationships.  
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Social Indicators Planning and Evaluation System (SIPES) 

The first version of the SIPES handbook was released in 2008 by Genskow and 

Prokopy as developed by a team of individuals working with the United States 

Department of Agriculture (USDA) Great Lakes Regional Water Program, Extension 

partnerships, United States Environmental Protection Agency (USEPA) Region 5, and 

land grant universities. USEPA Region 5 is composed of Illinois, Indiana, Michigan, 

Minnesota, Ohio, and Wisconsin. The land grant universities involved with this SIPES 

handbook were located in each state of the region (Prokopy et al, 2009). At present, 

additional research projects are being conducted to further develop and refine the SIPES 

handbook. Ideally, this system will be another tool natural resources professionals can 

utilize to gather social data from their communities, analyze it, and use the obtained 

information to make more effective, community supported decisions. 

Social indicators, as defined by Prokopy et al (2009), are “measures that describe 

the capacity, skills, awareness, knowledge, values, beliefs, and behaviors of individuals, 

households, and communities” (p.4). The SIPES indicators developed for nonpoint 

source pollution were designed to gain information regarding awareness, attitudes, 

behaviors, capacity, and constraints connected to water quality protection and 

improvement. As stated, capacity is one indicator that has been included in the SIPES 

handbook. The development of capacity indicators has been challenging due to a wide 

variety of constraints organizations and individuals are facing. Two of the constraints 

include developing “ownership” of a project and building the capacity of professionals 

using social data as a way to create more effective and efficient participation with their 

programs (Genskow & Prokopy, 2010). Unfortunately, this capacity has been eroded by 
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high turnover rates, limited staff, and limited funding resources which make it even more 

difficult for natural resources professionals to use the handbook to develop “do-it-

yourself” type projects (Prokopy et al, 2009). Each organization must address its unique 

needs and constraints to collect and utilize the social data collected when using the SIPES 

handbook. 

As mentioned above, additional research projects are being conducted to further 

refine the SIPES handbook. One such research project is Integrating Local Policy 

Networks into Watershed Management that has been undertaken by Dr. Ken Genskow 

(University of Wisconsin-Madison and UW-Extension) and Dr. Kristin Floress 

(University of Wisconsin-Stevens Point). The Policy Networks project was designed to 

determine if social networks could be used as an additional capacity indicator in SIPES. 

By developing an interview protocol designed to gather information about individuals’ 

backgrounds, responsibilities, resources available, connections, unique challenges or 

opportunities, and evaluation of the area, the researchers have begun to understand how 

social networks impact natural resources professionals working in the selected study 

areas. This thesis project was developed from the Policy Networks project to provide 

another potential capacity indicator for SIPES using institutional knowledge 

management. The indicators that are being further refined by research such as the above-

mentioned projects have allowed organizations to evaluate their own abilities to influence 

water quality as well as allowed agencies such as the Environmental Protection Agency 

(EPA) to evaluate different areas for their readiness to implement projects. In areas that 

are well prepared, the EPA may be more willing to provide funding, such as through the 

Clean Water Act Section 319, for projects that are very likely to positively affect water 
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quality. Another way SIPES can be used by organizations or the EPA would be in 

highlighting the areas (such as watersheds) that are unable to adequately meet the needs 

of the resource users due to water quality impairments. Highlighting these areas could 

encourage the organizations to get involved to help build capacity to better prepare the 

areas for future projects. 

 

Federal Policies Affecting Nonpoint Source Pollution Management 

The U.S. Environmental Protection Agency has several policies in place to protect 

and promote water quality across the country. These policies include the Clean Water 

Act, the Safe Drinking Water Act, and even the Beaches Environmental Assessment and 

Coastal Health Act (USEPA, Water Topics). In 1948, the Federal Water Pollution 

Control Act was implemented to address water pollution concerns. In 1972, major 

revisions were made due to increasing public attention and concern regarding polluted 

waters. When the Act was again amended and updated in 1977, it became known as the 

Clean Water Act (CWA). These amendments included the development of a structure 

used to regulate pollutants in water sources, provided funding to construct sewage 

treatment plants, and recognized the major challenge of managing nonpoint source 

pollution. Additionally, it also became illegal for point sources, such as factories and 

wastewater treatment facilities, to release pollutants into the water without a permit while 

guiding the development of pollution control programs and setting standards for all 

potential pollutants entering the water (USEPA, History of the Clean Water Act). 

One addition to the Clean Water Act was Section 303(d) that requires all states to 

create a list of waters where the quality standards are not being met. Impaired waters are 



14 
 

placed on a national list and then ranked based on the severity of their impairments and 

the intended uses of the waters. After ranking, the agencies are required to develop total 

maximum daily load (TMDL) limits for pollutants. Maximum daily loads must 

simultaneously be limited to lesser levels than those known to threaten native species, 

while still considering both seasonal variations and margins of safety for possible 

oversight (USEPA, Section 303). 

Another important piece of the Clean Water Act is Section 319 that helps states 

and local agencies implement management practices for nonpoint source pollution. This 

section was established in 1987 (Hardy and Koontz, 2008) and requires agencies to report 

nonpoint source pollution issues to the EPA along with proposed management actions 

that adequately address the nonpoint issues. Section 319 also created a grant program to 

financially assist agencies’ implementation of the proposed management practices. 

Additional assistance provided to the agencies includes technical support, education for 

stakeholders, training for agency personnel, monitoring of the project’s effectiveness, and 

the transfer of technology from agencies to their stakeholders (USEPA, Expcite Title 33). 

The Section 319 funding has been available to all 50 states since 1990 and has allowed 

them to implement nonpoint source pollution management plans in threatened or 

impaired waters. There are two types of funds available including “base” funds, which 

can be used to support all actions identified in the management plans including support of 

local watershed groups, and “incremental” funds, which must be used to restore waters 

that are on the 303(d) list (Hardy and Koontz, 2008).  

Both the Upper Rock River and Red Cedar River Watersheds, located in south-

central and northwest Wisconsin respectively, have had waters listed on the 303(d) list 
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since 1998 with additional waters added in 2002 and 2006. Both watersheds have been 

working to develop their TMDL plans in conjunction with the USEPA. The Red Cedar 

watershed has experienced large-scale planning and monitoring efforts in conjunction 

with the U.S. Geological Survey since 1989 (see Wisconsin Watershed Search for 

additional information). The Upper Rock Watershed has also seen monitoring activities 

occur by WDNR in the area beginning in 1997. Both of the watersheds have also 

received funding through the state of Wisconsin to manage threatened and impaired 

waters using Section 319 funds (Wisconsin Department of Natural Resources [WDNR], 

About Grants for State Programs). 

 

Background on Study Areas from Policy Networks Project 

The Upper Rock study area includes the two watersheds of the East Branch Rock 

River (UR13) and Upper Rock River (UR12). The East Branch is located east of the 

Horicon Marsh in Dodge, Fond du Lac, and Washington counties. Other wetland areas in 

this watershed include Theresa Marsh Wildlife Area and the Allenton Wildlife Area. This 

watershed is 199 square miles in size with 306 miles of streams. Impaired streams for this 

watershed include 51.3 miles because of runoff from agriculture and wastewater 

discharge from seven facilities. Agriculture is the dominant land use in the watershed 

accounting for approximately 66%. Many grants have been obtained in this area for 

management of aquatic invasive species, educational efforts, lake planning, and 

implementation of best management practices designed to protect the water. Such grant 

information is available from 1998 through 2006 with additional actions proposed in 

2010 (Watershed - East Branch Rock River). 
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In contrast, the Upper Rock River Watershed is located in Fond du Lac, Dodge, 

and Green Lake counties. It encompasses 259 square miles of land including 335 miles of 

streams. Despite increasing urbanization, agriculture remains the dominant land use at 

59%. Agriculture and wastewater discharge from five facilities have contributed to 

impaired water quality along 77.3 miles of streams. Information regarding grants 

obtained in the Upper Rock River watershed is available from 1995 through 2005. Grant 

projects have included river planning, implementation of best management practices on 

the land, storm water planning, and lake planning and protection. Monitoring projects 

have been carried out since 1995 and four more projects began in 2011 (Watershed - 

Upper Rock River). In total, this study area is 458 square miles in size with 641 miles of 

streams. 

There are four groups involved with watershed management of the whole Upper 

Rock Watershed. The whole watershed is much larger than the study areas, however the 

groups involved include the Friends of the Maunesha Watershed group, the Rock River 

Coalition, the Aldo Leopold Chapter of Trout Unlimited, and the Friends of Horicon 

Marsh International Education Center group (Upper Rock). Previous work in the Upper 

Rock watershed has identified impairments from nutrients, sediments, PCBs, dams, 

habitat modification, and the loss of wetlands. There are 194 dams in the whole Rock 

River Basin that have contributed to water quality challenges. The population of the area 

is growing even as the number of farmers is shrinking (Congdon). In 1997, monitoring 

activities on the Rock River were conducted near Horicon Marsh. When monitoring 

ended, the USFWS initiated a watershed management project to implement best 

management practices on the land. In 2006, a retired NRCS district conservationist was 
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hired to work with landowners, identify critical areas, increase awareness about programs 

available, and implement best management practices on the ground. In 2009, a second 

round of monitoring on the Rock River was started to evaluate if the changes made have 

positively impacted water quality. A TMDL plan is currently being developed for the 

Upper Rock watershed by WDNR (Upper Rock Watershed). 

The Red Cedar study area includes the two watersheds of Lake Chetek (LC08) 

and Pine Creek and Red Cedar River (LC07). The Lake Chetek watershed is 212 square 

miles in size and located in Barron, Rusk, and Chippewa counties. The dominant land 

uses in the watershed include 46% forests and 26% agriculture. With 270 miles of 

streams, there are over 12 miles considered to be in outstanding condition and 5 miles 

that are impaired. Ninety-five percent (95%) of the rivers and streams have not had their 

condition evaluated and fall into the “unknown” category. The Lake Chetek watershed 

has information available on grants received between 1996 and 2010 for projects 

including aquatic invasive species, educational activities, lake protection and planning, 

and implementation of best management practices on the land. Information regarding 

monitoring efforts includes projects from 1996 through 2011 (Watershed - Lake Chetek). 

In contrast, the Pine Creek and Red Cedar River watershed includes land in Dunn, 

Barron, and Chippewa counties. At 287 square miles in size with 539 streams miles, there 

are 27 miles of streams in this watershed that are classified as outstanding and 45 miles 

that are considered impaired. For 69% of the rivers and streams, the quality is unknown 

while 31% are in good quality. Land use information was not readily available, but 

according to a map developed by the UW-Extension, seems to highlight forests and 

agricultural areas (Red Cedar River Watershed map) as the dominant land uses. Grant 



18 
 

information for this watershed is available from 1990 through 2010 for a variety of 

activities including lake planning, lake protection, and education regarding aquatic 

invasive species. Monitoring project information is also available from 1990 through 

2010 with four new monitoring projects developed in 2011 (Watershed - Pine Creek and 

Red Cedar River). In total, this study area is 499 square miles in size and has 809 miles of 

streams. 

In the Lower Chippewa Watershed, which includes the Red Cedar study area, 

there are six groups involved with watershed management. They include the Chippewa 

Valley Outdoor Resource Alliance, the Lake Eau Claire Association, the Lower 

Chippewa River Alliance, the Red Cedar Basin Monitoring Group, the Tainter-Menomin 

Lake Improvement Association (TMLIA), and the Clear Waters chapter of Trout 

Unlimited (Lower Chippewa). Work in the Red Cedar study area on water quality issues 

began in the 1920s when the TMLIA first got started. This organization was formally 

recognized in 1996 when their bylaws were enacted (D. Lamers and P. McAloon, 

personal communication, December 1, 2011). As far back as 1972, the USEPA had 

identified Tainter Lake as having nutrient-rich conditions that contributed to overgrowth 

of algae and cyanobacteria. Between 1989 and 1990, WDNR was monitoring water 

quality in the area. In 2001, they began writing a Total Maximum Daily Load (TMDL) 

plan for Tainter Lake. This plan was released as a draft in July 2011 and should be 

implemented soon (A History of Monitoring, Research and Modeling). Finally, outreach 

has come from the Tainter Lake Nutrient and Sediment Reduction Project from natural 

resources organizations to Dunn County farmers. The outreach project was designed and 

implemented to build relationships between natural resources professionals, farmers, and 
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other stakeholders in the area while providing education and capacity-building 

opportunities to the farmers by encouraging them to develop nutrient management 

programs, conduct soil samples, and implement best management practices such as no-till 

planting and leaving plant residues on the fields (Hanson & Prestebak, 2011). 

 

Turnover and Hiring Trends 

Turnover presents many challenges for natural resources professionals working 

on a variety of environmental issues. Sears, Urizar, and Evans (2000) studied two 

occupational stressors, burnout and depression, in Extension agents working in the 

southeastern portion of the United States. The researchers found that burnout and 

depression symptoms are related to high workloads that can be caused by high turnover 

and low hiring rates. In addition, the lack of access to necessary resources was also 

indicative of burnout symptoms being reported. Burnout was also discussed as a factor 

that influences turnover rates for the employees experiencing symptoms (Sears, Urizar, & 

Evans, 2000). The psychological stress of working in natural resources with high conflict 

between stakeholders, issues of understaffing, and less than desirable job training will 

continue to take a toll on employees unless alternatives are developed.  

In addition to increasing occupational stressors, turnover also affects agency 

relationships with clients. Bendapudi and Leone (2002) discuss the impact employee 

turnover has the clients that a firm services. In cases where a client does not strongly 

identify with an agency but feels very connected to an individual worker, the relationship 

may become vulnerable should the employee leave their position. In contrast, if an 

agency has several strong relationships with a client through multiple workers, that 
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relationship is less likely to be stressed by employee changes over time. According to 

Thomas (2006), “things have not really changed very much since the departure of the 

Clinton administration and the advent of the George W. Bush administration, except for 

the continuation of declining budgets relative to inflation and erosion in employee 

numbers” (p. 190). Alternatives to the current situation could include hiring more 

workers, attempting to reduce turnover, and utilization of knowledge management tools 

to retain relationships and knowledge in a usable format. 

Across the state of Wisconsin, turnover, low hiring, and the number of vacancies 

in natural resources agencies have a significant impact on workers’ abilities to be 

effective and efficient at their jobs. The state of Wisconsin has organized a Natural 

Resources Board (NRB) that “sets policy for the Department of Natural Resources and 

exercises authority and responsibility in accordance with governing state statutes” 

(Wisconsin Natural Resources Board, 2011). In the March 2011 NRB meeting minutes, 

one participant gave an update about the retirements and vacancies faced by WDNR. 

There were 96 retirements in the first three months of the year. The individual also stated 

that WDNR is organized to have 3,300 employees but currently has 2,200 with 452 

identified vacancies (Natural Resources Board, 2011, p.9). In 2011, between January and 

September, 131 retirements were acknowledged in the NRB meeting minutes (see 

Wisconsin Natural Resources Board Minutes, (2012) for downloadable meeting minutes). 

The impact of having a third fewer workers in WDNR will significantly affect its abilities 

to meet the needs of the citizens and organizations it serves. 
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Co-location of Organizations 

Co-location of organizations, agencies, or businesses in a central location can 

provide workers and clients with a variety of benefits including open communication, 

development of trust, and resource sharing. Cote and Rosenthal (1998) discussed the 

similarities between natural ecosystems and organizations that are part of a larger system. 

They stated, “individual companies and corporations are parts of systems. They are 

dependent on others and must cooperate with them to survive” (p. 181). This perception 

of organizations has been continued by other researchers including Flynn (2001), Law 

and Ho (2004), Matthews and Manley (2009), and Song et al (2007) who made similar 

comparisons. 

Naturally, co-location of organizations in a central building can be both 

challenging and rewarding for workers. The U.S. Geological Survey (USGS) identified 

potential benefits of co-location when Flynn (2001) stated that it could provide 

“opportunities to explore mutually beneficial relationships with many partners and 

cooperators, should help foster data sharing partnerships, stimulate exploration of 

integrated science opportunities, and make products available to a wider audience” (p. 1). 

Other benefits of co-location include face-to-face communication, reduced risk, 

encouragement of collaboration, and enabling the organizations to keep track of the 

projects others are completing (Song et al, 2007). For workers, “organic growth of 

connections among [organizations] leads to a larger range of connections, greater 

ownership over the process, and higher results over a broader range” (Cote & Rosenthal, 

1998, p. 185). A worker’s sense of ownership over in a project can help the employee 

stave off burnout and other occupational stressors. For clients receiving assistance from 
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an organization, oftentimes they cannot tell one co-located organization from another. 

According to Matthews and Manley (2009), such close working relationships benefit both 

the clients and the organizations because barriers are removed from “access to expertise 

and access to equipment or resources, access to funds, pooled knowledge for tackling 

large and complex problems, and for fun and pleasure” (p. 649). 

It is important to remember that “the value of co-location is not only that it offers 

high-quality face-to-face communication but that it also requires little effort to initiate 

communication in a co-located situation” (Song et al, 2007, p. 56). However, there are 

many challenges for co-located organizations to overcome. The challenges include being 

able to maintain the organization’s identity, the organizational culture that influences 

interaction between workers and clients, and being able to recognize beneficial outcomes 

for all organizations involved. While “co-location enables communication, it does not 

cause communication. The essence of communication relies on the team itself and the 

mutual trust between one another in the team” (Law & Ho, 2004, p. 6). The development 

of such trust between competing organizations can be difficult especially when the 

workers are competing against each other to obtain funding, access to other resources, or 

sharing personal information. The sharing of information between co-located 

organizations can present a major challenge to workers when governmental or agency-

specific confidentiality rules are in place.  

 

Federal and State Privacy Rules 

The Privacy Act of 1974 was developed to help ensure that private information 

collected by federal governmental agencies was safeguarded properly. The Act allows 
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individuals to access their own personal information, requires agencies to follow “fair 

information practices” during the handling of data, restricts the sharing of data between 

agencies, and allows individuals to sue the government if it violates its own rules. The 

major limitations of the Privacy Act is that it only applies to federal agencies, not state or 

local agencies, and it limits the use of programs that match computerized data without a 

formal agreement. Recent revisions to the Privacy Act of 1974, enacted in October 2011, 

have helped agencies handle technological changes, strengthened penalties for misuse of 

information, and clarified the exemptions for the withholding of information (Electronic 

Privacy Information Center). 

In contrast, the Freedom of Information Act (FOIA) allows the public to access 

many of the records held by the federal government. There are nine exemptions that 

prevent information from being shared with requestors that include matters of national 

defense or foreign policy, internal personal practices and rules, information exempted by 

other statutes, privileged memoranda or letters between agencies, personal information 

that affects individual privacy, and geographical or geophysical information concerning 

wells (U.S. Department of Commerce). In 2010, USEPA received 10,409 requests for 

information under FOIA. Of these requests, 10,071 were processed and only 100 were 

denied based on the nine exemptions. In contrast, the Department of Agriculture as a 

whole received 20,368 requests for information, processed 19,962 of them in full, and 

denied only 363 requests. Looking at the statistics for the Farm Service Agency (FSA) 

and the Natural Resources Conservation Service (NRCS) indicate significant differences 

between the agencies. FSA received 14,267 FOIA requests in 2010 and was able to 

process 14,247 of them while NRCS received 475 requests (plus 5 pending from the 
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previous year) and processed 476 requests (see http://www.foia.gov/glance.html). 

In Wisconsin, there is one specific statute that governs individual privacy and the 

protection of proprietary information. Statute 995.50 was implemented in 1977 and 

identified privacy as a right of the citizens of the state and gave citizens a course of 

restitution should their privacy be violated (Wisconsin Legislative Documents). This 

statute has built upon the Privacy Act of 1974 and its subsequent revisions. In addition to 

Statute 995.50, there are several statutes that govern private information usage within 

Wisconsin as administered by the Department of Agriculture, Trade, and Consumer 

Protection (DATCP). It is likely that there are additional confidentiality and privacy rules 

enacted by the agencies (such as EPA, WDNR, DATCP, etc) that have not been made 

publicly available.  

The above discussed privacy rules and agency specific rules will continue to 

govern appropriate handling and use of personal information while impacting agencies’ 

abilities to retain information. Because the confidentiality statutes protect personal 

information from being freely shared, agencies that cooperate with each other must have 

agreements in place to ensure the information is being used and stored properly. If no 

agreement has been developed between the agencies, then the agency requesting 

information needs to follow the proper procedure to obtain the desired records while 

simultaneously ensuring that all received information is being used properly. This lack of 

free access to information will continue to make it difficult for agencies to cooperate on 

projects or track previous activities when clients are not actively providing permission to 

use their information. The lack of access to information for modeling, management, or 

other purposes will hamper agencies’ abilities to experience organizational learning and 
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reduce their abilities to manage institutional knowledge. 

 

Organizational Learning 

According to Milway and Saxton (2011), “organizational learning is the 

intentional practice of collecting information, reflecting on it, and sharing the findings to 

improve the performance of an organization” (p. 44). A second set of researchers, Van 

Grinsven and Visser (2011), defined organizational learning as “the detection and 

correction of error” (p. 379). A third definition of learning in an organization came from 

Huber (1991) that stated, “an organization learns if any of its units acquire knowledge 

that it recognizes as potentially useful” (p. 89). A fourth definition was created by Kane 

and Alavi (2007) which stated, organizational learning is the “dynamic process of 

creating new knowledge and transferring it to where it is needed and used, resulting in the 

creation of new knowledge for later transfer and use” (p.796). Given these multiple 

definitions, a new definition of organizational learning that incorporates each aspect 

identified previously would be useful. For the purposes of this research, organizational 

learning will have occurred when an organization discovers (Huber, 1991) or creates 

knowledge (Kane & Alavi, 2007) that is potentially useful, reflects on such new 

information (Milway & Saxton, 2011), helps detect or correct errors (Van Grinsven & 

Visser, 2011), transfers or shares it with those who need it (Kane & Alavi, 2007; Milway 

& Saxton, 2011), and improves the performance of the organization (Milway & Saxton, 

2011). 

Wilhelm (2010) briefly discussed fifteen reasons why organizational learning was 

important and should be encouraged despite challenging economic circumstances. Some 
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of the reasons were: organizational learning allows an organization to stay competitive, 

builds new skills and capabilities required to be successful in challenging times, sustains 

organizational culture, ensures continued employer attractiveness needed to retain 

employees, and it can even shorten the length of time it takes for new employees to be 

effective at their jobs. Each of these reasons were self-explanatory but for the entire list, 

see Wilhelm (2010). Another reason for encouraging organizational learning came from 

Huber (1991) where he suggested that organizations who experiment can maintain 

adaptability that would allow for flexibility and less resistance to changing environments. 

Finally, Kane and Alavi (2007) indicated that organizational learning can occur in two 

ways, exploration and exploitation. Exploration allowed current knowledge to be 

replaced by new or existing knowledge within an organization’s memory which allowed 

them to quickly adapt to new situations. Exploitation was defined as “incremental 

learning focused on diffusion, refinement, and reuse of existing knowledge” (Kane & 

Alavi, 2007, p. 797). Exploitation was useful for some organizations that needed to bring 

about cultural changes that stressed the importance of organizational learning, the 

development of personal institutional knowledge, and the use of methods to retain 

institutional memory. 

 

Institutional Knowledge and Memory 

Institutional knowledge was defined by Stovel & Bontis (2002) as the information 

and relationships gained by individuals as they performed their job roles. According to 

Hillborn (1992), this personal institutional knowledge is learned in three ways. First, 

reactive learning has been identified as the slowest form of learning because individuals 
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work to manage crises as they arise leaving very little time to reflect on what occurred 

and how to prevent its recurrence. Passive learning was identified as the second type of 

learning that is usually recognized by establishment of procedures and practices. This 

type of learning tended to result in actions being taken to handle the issue but they may 

not have been occurring at the most opportune time. Finally, active learning was 

characterized as an experimental approach to test practices in order to identify the best 

ones. 

In addition to three learning types, there were also three components of learning 

that Hillborn (1992) identified that included monitoring, evaluation, and response. 

Monitoring in natural resources tended to be the collection of data directly tied to the 

system of interest. Evaluation was often known as analysis where the data collected has 

been examined and analyzed in a specific manner. The last component of learning was 

response where the collected data and its analysis were used to support changes in 

management practices. Without these components of learning, an organization could not 

translate the learned knowledge into actual change. While the learning process has taken 

a long time, the actual results of a project can still be unclear as is often the case with 

water quality management. Management activities designed to protect or improve water 

quality can take a long time to see changes (Genskow & Prokopy, 2008). Lagging results 

can make it difficult to justify continued project implementation so intermediate 

measures such as the Social Indicators Planning and Evaluation System (SIPES) might be 

an alternative measurement tool for organizations to utilize. 

As discussed previously, the ability of an organization to learn from previous 

experiences has been very important because it allows institutional knowledge to become 
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institutional memory. According to Boardman and Vandaele (2010), institutional 

memory was the “effective storage of data and experience through time and the transfer 

of information, where necessary, from place to place” (p.503). This memory usually has 

often taken the form of files (both hardcopies and information stored on computers), 

written reports, databases, and information stored in individuals’ minds (Hillborn, 1992). 

With technology constantly evolving, the archival of information has become 

increasingly important. Unfortunately, much of the information that is not stored in 

reports or files remains undocumented and inaccessible because it remains locked in an 

individual’s mind. As succinctly stated by Hillborn (1992), “when someone retires, much 

information walks out the door along with the gold watch.” 

Huber (1991) also discussed institutional memory as complex due to personnel 

turnover, lack of anticipation for future needs, and the fact that many workers may not 

know “the existence or whereabouts of information possessed or stored” (p. 105) by 

others. In this time of technological advancement, information is constantly being stored 

by computers, cell phones, and organizations’ data servers. Unfortunately, much of this 

information is “hard” information necessary to meet an organization’s requirements. 

“Soft” information on the other hand, has tended to be stored in people’s minds rather 

than on paper or in a server. This lack of soft information has been an issue because 

“organizations frequently do not know what they know” (p. 106). Finally, little of this 

stored information has been indexed properly or connected to other related pieces of 

information so when users access a file, they have rarely found other related and 

potentially helpful sources. These challenges have been mitigated by the use of 

information technology advancements, the use of knowledge management personnel, and 
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the development of customized methods for retaining institutional knowledge as memory 

within an organization. 

 

Methods of Retaining Institutional Knowledge 

According to Huber (1991), organizations “tend to learn well what they do, and 

tend to do what they have learned to do well” (p. 108). If this is the case, a framework 

must be developed to encourage and enable organizations to store institutional knowledge 

as institutional memory. The preservation of institutional knowledge through the 

development of archival methods and other information gathering techniques have been 

explored by Coffey and Hoffman (2003); Wargitsch, Wewers, and Thesinger (1997); and 

Hillborn (1992). Coffey and Hoffman (2003) developed the PreSERVe method for the 

NASA Glenn Research Center (GRC) to retain information from experts nearing 

retirement. Wargitsch et al (1997) worked to combine Organizational Memory 

Information Systems (OMIS) and Workflow Management Systems (WMS) in an attempt 

to enable organizations to handle both workflow and institutional knowledge at the same 

time. Hillborn (1992) gave some general and non-technical actions that individuals could 

undertake to save institutional knowledge. 

The three proposed methods of retaining institutional knowledge are very 

different from each other. They ranged from simple to highly technical, applicable in real 

world settings to purely theoretical, and from self-directed to very staff intensive. The 

Coffey and Hoffman (2003) PreSERVe model is technical, has been implemented at the 

NASA Glenn Research Center (GRC), and has been staff intensive for the individuals 

managing and organizing the institutional knowledge. The combination of the 
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Organizational Memory Information Systems (OMIS) and the Workflow Management 

System (WMS) as detailed by Wargitsch et al (1997) is highly technical, theoretical, and 

very staff intensive in the development of the program and keeping it updated. In stark 

contrast to these two methods, Hillborn (1992) provided six simple, easily applicable, and 

self-directed methods of retaining institutional knowledge in fisheries management. 

Coffey and Hoffman’s (2003) PreSERVe model was developed to save the 

knowledge of several retiring booster rocket engineers working at NASA GRC. This 

approach allowed staff to gather preliminary information such as diagrams and written 

reports before interviewing the engineers. After the interviews and discussions were 

complete, the staff went back to their original information and added to it. Finally, they 

developed an interactive website to allow the information to be easily accessible and 

usable for other engineers. In contrast, the combination of OMIS and WMS detailed by 

Wargitsch et al (1997) was based on the development of a computer program. This 

program allowed workflow management, product development, and learned knowledge 

to be combined in one program. This would allow workers to actively save information 

by providing prompts and forcing them to input information. This system would be staff 

intensive because it requires constant updates to the program as the organization develops 

while requiring additional time from each worker to input all necessary information. In 

contrast to both the PreSERVe and OMIS/WMS models, Hillborn’s (1992) six suggested 

methods of retaining institutional knowledge are nontechnical, low cost, and require little 

effort for workers. These methods include: short experience reports, seminars for 

experienced staff to discuss what they have learned, utilization of department historians 

that guide and assist knowledge collection, annual historical reviews for all workers to 
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discuss and document the past year’s experiences, allowing long-term staff the chance to 

document their experiences from the entire time they were employed, and providing 

training to new hires to help them learn to access existing information. 
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PROBLEM STATEMENT 

 

As discussed in Chapter II, current trends in Wisconsin have yielded high 

turnover especially in the form of retirements and low hiring rates due to budgetary 

reductions. The trends also mean that unless knowledge management tools are being fully 

utilized, institutional knowledge in the form of “soft” information is being lost which will 

further compound issues. Confidentiality rules have made saving institutional knowledge 

difficult except in areas where natural resources organizations are co-located and workers 

are sharing filing systems. 

This research project is part of the larger Integrating Local Policy Networks into 

Watershed Planning project, but specifically focuses on how current trends in Wisconsin 

are affecting natural resources professionals' abilities to save, access, and use institutional 

knowledge to be more efficient. The research question and objectives that have guided 

this project are as follows. How does institutional memory affect the capacity natural 

resources professionals have to implement policies and programs designed to protect and 

promote water quality? The objectives of this project include: 

1. To describe how organizational learning, institutional knowledge, institutional 

memory, turnover, and low hiring rates constrained or enhanced natural 

resources professionals abilities to impact water quality. As discussed, 

organizational learning and institutional knowledge can be beneficial to 

organizations if such information is being saved as institutional memory. If no 

methods of retaining information are being implemented by the respondents or 

their organizations, then Objective 2 will be undertaken. 
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2. To develop recommendations for organizations and individuals to implement 

knowledge management practices to increase their efficiency with 

consideration for ease of implementation, risk of implementation, cost (both 

monetary and time), ease of use, barriers to use, and spatial use.  

 



34 
 

CHAPTER III 

METHODS 

 

In order to examine how institutional memory affected the capacity of natural 

resources professionals working on the implementation of policies and programs 

targeting water quality, a comparative case study using a mixed methods approach was 

utilized to collect quantitative and qualitative data to provide a thorough understanding of 

the challenges natural resources professionals faced in their daily jobs. The understanding 

of respondent experiences gathered from the interviews was used to identify and discuss 

differences between the watersheds selected and guide the development of tools and best 

practices to encourage effective and efficient organizational process to save time, money, 

and organizational knowledge. 

 

Study Area 

 The study areas consist of two watersheds in Wisconsin: the Upper Rock River 

Watershed and the Red Cedar River Watershed. The study watersheds were identified 

and chosen because they were listed under Section 303(d) of the Clean Water Act as 

impaired. The impairments in the study areas result from excessive nutrients, excessive 

sediments, or both. The study areas were similar in size at 450 and 500 square miles each, 

have similar land uses, and are geographically isolated from each other. In these 

watersheds, unique features have been identified including geology, ecology, available 

resources, local population, and the agricultural community.  
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Data Collection 

Twenty-one natural resources professionals who were working with policies and 

programs targeting water quality issues in the Red Cedar River and Upper Rock River 

Watersheds in early 2010 were selected to participate in this study using purposive 

sampling methods. Interviews were digitally recorded and transcribed for analysis. The 

interview questions were designed to develop a deeper understanding of the participants’ 

background, job responsibilities, resources available, connections to other agencies and 

stakeholders in their areas, aspects that are unique to the area, and provide an evaluation 

of the current state of policies and programs through open-ended and additional follow-

up questions.  

 

Data Analysis 

The first step of data analysis was listening to the audio recordings from each 

interview and taking notes about what was discussed. After note taking, the audio 

recordings were transcribed verbatim to written documents that formed the data to be 

analyzed. After the documents were complete and reviewed for errors, they were 

imported into Nvivo 8 for text analysis. Text analysis began by reading each interview 

and sorting the information by category as identified on the interview protocol (Appendix 

A). Categories included background, responsibilities, capacities (tools and resources 

used), connections, contingencies (unique features to the area), and evaluation. The 

second step of text analysis was to read the transcripts a second time in Nvivo 8 and 

categorize the information based on the interview questions (each question was 

developed into its own subcategory) included on the interview protocol. For example, the 
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subcategories of background included “time in position,” “job position,” “total time in 

NR,” and “previous positions” which were developed from the interviewer asking 

questions such as “how long have you worked in natural resources?”. The third step of 

analysis was to identify new subcategories from questions asked of respondents but not 

included in the interview protocol. Subcategories identified in this step included 

“turnover,” “privacy rules,” and “learning and retaining information”. Next, the 

transcripts were reviewed several more times to ensure all information was sorted 

correctly into the categories and subcategories. Finally, the coding results were printed, 

reviewed, and used to develop frequency counts of the respondents’ answers to interview 

questions separated by watershed. During the final review of the interviews, a memo was 

kept that indicated the relationships between respondents. The memo was used to map the 

respondents’ locations and quantify the number of relationships each respondent had. 

The frequency counts procedure provided the quantitative and qualitative 

information necessary to compare and contrast the results from each watershed as part of 

the comparative case study approach. Many of the subcategories, such as those for length 

of time in position or previous positions were tallied by sorting respondents’ answers into 

groups. For other subcategories that could not be easily separated into groups, the 

categorized information was read careful and examined to determine if there were any 

common phrases or concepts used by respondents. If multiple respondents expressed a 

common idea, the idea became a property of the subcategory to help explain nuances. 

Once a list of common ideas was developed for a subcategory, the respondents’ answers 

were then counted and separated by watershed.  
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CHAPTER IV 

RESULTS 

 

 The results section pertain to Objective one of this research, which was designed 

to identify and discuss organizational learning, knowledge management procedures, and 

the effects turnover has on respondents. Objective two was the development of 

recommendations for natural resources organizations and individuals to maintain 

institutional knowledge and use such information to increase effectiveness and efficiency. 

This objective is fully discussed in Chapter VI (Recommendations and Concluding 

Thoughts).  

During the interview process, an interview protocol was used to guide the 

conversation with each respondent. The sections of the protocol included background, job 

responsibilities, resources available, connections to organizations and individuals in the 

area, unique aspects of their jobs, and evaluation of policies and programs. During the 

categorization process, categories were further divided into subcategories based on each 

question asked of the respondent. Figure 2 on the next page shows the relationships 

between the categories and subcategories identified during the categorization process. 

The rectangle in the center of the diagram is the name of the research project for which 

the interviews were collected and analyzed. The seven boxes outlined with two black 

lines indicate the categories and the remaining boxes outlined with one black line are the 

subcategories identified. Results used for this project include “background” with its 

related subcategories and “capacity of respondents” with its related subcategories. 
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Figure 2: Relationships between categories and subcategories identified during the 
categorization process by the researchers and SIPES. Categories that are starred (*) are 

the ones for which results are reported below. 
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Background information about respondents: 

 The following results for respondent background, discuss the job positions 

respondents held, the length of time the respondents have been in their current positions, 

and the total length of time the respondents have worked in natural resources. Typically, 

the longer time an individual spends in their position, the more familiar they are with the 

policies and programs being implemented. Familiarity with the community has allowed 

respondents to build and maintain relationships with stakeholders. These relationships 

and additional learned information have been beneficial to respondents during decision-

making processes. 

  

Background: 

The category “background” is composed of the subcategories “time in position,” 

“job position,” “total time in NR,” and “previous positions.” Each subcategory is directly 

related to the questions the interviewer asked as well as any follow-up questions that 

were used with multiple respondents. These subcategories fit into “background” because 

interview questions were designed to develop an understanding of respondents’ current 

and previous experiences working with natural resources. 

 

“Job Position” 

“Job position” is the respondents’ self-identified position they held within an 

organization. The interviewer asked the question, “what is your current position?” to 

which the respondents replied with one of twelve different positions. When the 

interviews were conducted, six respondents identified their “job position” as county 



40 
 

conservationists, four were district conservationists, two indicated their title was basin 

educator, and two were watershed supervisors. The remaining seven respondents 

identified themselves as one of the following positions: area resource coordinator, 

conservation planner, conservation specialist, lake management planner, program and 

policy analyst, project leader, or RC&D coordinator. 

 

“Time in Position” 

“Time in position” is the length of time a respondent has been in their current “job 

position.” The respondents usually identified the time in terms of years; however, several 

individuals have only occupied their positions for several months and answered in terms 

of months. This subcategory is very similar to the “total time in NR” subcategory because 

both share references to the length of time an individual has held a specific position in the 

natural resources arena. Usually the shared references relate to individuals that are 

holding a position with one county but previously worked for another county in the same 

capacity.  

Time in Position Red Cedar Upper Rock 
0-5 6 4 
5-10 2 0 
10-15 1 2 
15-20 1 1 
20-25 1 0 
25-30 1 2 
>30 0 0 

Table 1: Respondents’ time (in years) working in their current position. 
 

The “time in position” subcategory is widely varied between respondents. The 

length of time the respondents had been in their positions ranges from four months to 

twenty-eight years. The average time respondents held their positions for was 10.44 years 
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for all respondents. In the Red Cedar Watershed, the average length of time the 

respondents held their positions was 9.31 years and in the Upper Rock Watershed, it was 

11.94 years. 

 

“Total time in NR” 

“Total time in NR” is the total amount of time the respondent has been working 

with natural resources that includes internships, volunteering efforts, and other formal 

positions. As mentioned previously, this subcategory shares some references with “time 

in position” because some respondents have worked in the same capacity in multiple 

areas over time.  

The “total time in natural resources” is also widely varied between respondents. 

As far as actual length of time in natural resources, the respondents’ answers ranged from 

five to forty-two years. The average length of time respondents have been in natural 

resources is 22.07 years. In the Red Cedar Watershed, the total average length of time in 

natural resources was 20.58 years and in the Upper Rock Watershed it was 24.06 years.  

Total Time in NR Red Cedar Upper Rock 
0-5 1 0 
5-10 2 2 
10-15 1 2 
15-20 2 0 
20-25 0 0 
25-30 4 1 
30-35 2 1 
35-40 0 2 
40-45 0 1 

Table 2: Respondents’ time (in years) working in natural resources. 
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Objective 1 Results: 

 Objective one was designed to allow researchers the ability to understand and 

describe how turnover, low hiring rates, privacy rules, and organizational learning affect 

the capacity of respondents. The following results discuss each subcategory and highlight 

important points using direct quotes from the respondents’ interviews. In order to develop 

recommendations to retain knowledge, it has been vitally important to understand if any 

knowledge management tools are currently in place as well as the challenges respondents 

faced while working in the study areas. 

 

Capacity of Respondents 

 As mentioned previously in Chapter II, WDNR has been facing major challenges 

due to high turnover, high vacancy, and low hiring rates. Several of the respondents 

interviewed worked for WDNR, but there were many more who worked for other 

organizations. While there are several respondents who worked for WDNR and identified 

turnover as being a challenge, other non-WDNR respondents also identified “turnover,” 

“learning and retaining information,” and “privacy rules” as impacting their job 

responsibilities. All of the interviewed respondents had contact with citizens, landowners, 

or other organizations in a professional manner. Relationships, such as these, are stressed 

during periods of high turnover and subsequent institutional knowledge loss. Regardless 

of job position or study area, respondents consistently identified funding and staffing 

issues as being the first things they would change if they could. The following results and 

recommendations provided in Chapter VI will help provide the necessary understanding 

and several knowledge management tools for use by natural resources professionals. 
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All of the sections below are subcategories of the “capacity of respondent” 

category identified during the data analysis. The effects of turnover on respondents as 

well as how they retain institutional knowledge are discussed. Additional results include 

the impact learning and retaining information has on respondents as well as the impact of 

current privacy rules. Finally, co-location of respondents is discussed as it pertains to 

increased professional relationships and communication between different agencies. 

 

“Turnover” 

 Turnover is the loss of staff due to firings, retirement, or employee movement to a 

different organization. Turnover presents unique challenges to respondents, as discussed 

below, because it leads to the loss of relationships with stakeholders and decreased job 

efficiency due to higher workloads and more employee stress. The “turnover” results 

identify and discuss the impact the loss of staff has had on respondents. 

Respondents were asked to discuss if they have seen turnover within 

organizations, how it affects their work, and how it affects the stakeholders or clients 

receiving assistance. Of the thirteen respondents asked to discuss “turnover,” many saw 

or experienced high turnover rates and low hiring rates but the impacts such turnover has 

had on the respondents or stakeholders were mixed. The most common response was that 

some departments were being reorganized and seeing higher workloads for the remaining 

individuals. For example, one respondent stated, “Well I think the loss of having so fewer 

staff to do the work doesn’t help. It doesn’t help us and it doesn’t help the counties. The 

counties themselves are reorganizing and having to make due with fewer staff.”  
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Turnover within agencies can be both challenging and an opportunity for 

respondents. Respondents saw turnover as a challenge and as an opportunity for a variety 

of reasons. An Upper Rock Watershed respondent stated his experiences with turnover 

saying, “When we were big in the watershed programs, the state watershed programs, 

then we had a lot. We had more staff and there was always a turnover going on there but 

now we’re very stable and we all get along together well.” Challenges and opportunities 

discussed by respondents are detailed below in the properties of “turnover” subcategory. 

Turnover All Respondents 
Affects familiarity with community 1 
An interruption 2 
Affects project timelines 2 
Not problematic 3 
Staff significantly reduced 3 
Difficult to maintain continuity 2 
Brings new perspectives 1 
Losing relationships 2 
Loss of information and tech. resources 2 
High retirement rates 2 
Statewide problem 1 

Table 3: Respondent identified impacts of turnover in their areas. 

Property: Affects Familiarity with Community 

Turnover can affect an agency’s delivery of programs and services to stakeholders 

while creating a situation where new agents may be unfamiliar with the community’s 

needs. An Upper Rock River respondent stated, “[Turnover] affects the program delivery 

and the familiarity with the county landscape and people and so forth… of course it does 

interrupt things you know.” A Red Cedar respondent mentioned declines in budgets 

causing agencies to decide between decreasing staff or decreasing programs. This 

comment caused the interviewer to ask about turnover and the respondent mentioned that 
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when he visits property owners, many say “‘man, it’s nice for you to come out’ and then 

they’ll talk. Sometimes they got time to talk but they’ve made the comments ‘there used 

to be a lot more of that from all the agencies and what happened?’” 

 

  Property: Affects Project Timelines 

The shortage of staff has also been affecting project timelines and can impact the 

length of time is takes a contract to be closed or a permit issued to a stakeholder. An 

Upper Rock respondent stated, “They take the heat on one department for awhile and 

then they look for something that’s not as controversial. They lose them out of their 

permitting sections is what they do.” Couple the loss of permitting staff with the lack of 

newly hired staff and a major issue begins. When asked about refilling positions, several 

respondents mentioned, “Absolutely, that’s a huge issue.” 

 

Properties: An Interruption & Difficult to Maintain Continuity 

The continuity of program administration is also negatively affected by turnover 

when multiple individuals work on the same project part way through its completion. One 

respondent from the Red Cedar watershed indicated, “Turnover is a big problem with 

Madison. We have some of these rule packages that take years to get through the 

process… you may have a rule package and it’s had 3 or 4 different people working on it 

over a 4 to 5 year period because there’s that much turnover.” 
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  Property: Losing Relationships 

Relationships between agencies and stakeholders are lost because of turnover and 

such relationships can take a long time to be rebuilt. A Red Cedar Watershed respondent 

stated, “I do see it a lot more as more and more people start to retire there’s I mean, 

we’ve built up those relationships and now they’re gone and it’s hard to rebuild that back 

up again.” Another respondent from the same study area discussed the loss of 

relationships by saying, “If you have somebody in my position turnover every 2 years 

then it’s hard to build that trust because I would say it takes 2 to 3 years to build trust 

with the landowners.” 

 

  Properties: Loss of Information & Technical Resources 

The loss of institutional knowledge and access to technical resources has also 

been negatively affecting agencies experiencing high turnover. One Red Cedar 

respondent stated, “I see a lot of the baby boomers are retiring. I think we’re losing a 

huge technical resource. I think a lot of the new hires seem to be really pushed through 

the system.” While another respondent from the same study area mentioned, “That’s the 

only big issue that I can see is there’s just so many people that are retiring now that have 

all this wealth of information.” 

 

Properties: Staff Significantly Reduced, High Retirement Rates, & 

Statewide Problem  

There is a statewide issue with high turnover rates and low hiring rates especially 

within the WDNR. According to two respondents, WDNR has “been cut to nothing” and 
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a hiring freeze has not helped refill the vacant positions. One Red Cedar respondent 

stated, “We don’t lose very many staff other than to retirement. Once people come to, at 

least historically, once they come to work they tend to stay put especially in the regional 

law offices.” An Upper Rock respondent mentioned their challenge keeping up with the 

different agents working with the WDNR by stating, “I don’t know of any other agency 

that we’ve had any difficulty with trying to keep up with who’s who.” 

 

Properties: Not Problematic & Brings New Perspectives 

In contrast, four respondents do not see turnover as problematic. These 

respondents specifically state that they have not seen high turnover because of long 

tenures within their offices. One respondent from the Red Cedar stated that they see 

turnover as beneficial because “no two people do things the same way” and new agents 

could bring in new perspectives. This idea was further supported by another Red Cedar 

respondent who stated, “I think in some ways, turnover is not [a problem,] people being 

here for 5 or 10 years compared to 25 or 30 might be an asset to some environmental type 

issues.” 

 

“Learning and Retaining Information” 

If an organization hires new workers, these workers tend not to have knowledge 

about the area and may not be familiar with the policies or processes of helping their 

clients. Institutional learning and retaining institutional knowledge is imperative for these 

new hires so that they can learn from previous experiences that have been documented, 
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are accessible, and usable. The “learning and retaining information” results discussed 

highlight the need for knowledge management tools in natural resources organizations. 

“Learning and retaining information” includes text that describes how the 

respondents are actively learning and saving information. This subcategory is not highly 

populated when compared to others simply because few respondents voluntarily 

discussed their daily knowledge management practices or indicated that they saved any 

information outside of what is required. The low response is mainly due to the lack of 

questions for respondents regarding their use of, access to, and transfer of institutional 

knowledge. One respondent stated, “I’ve always kept that data. It’s pretty good data like 

how much acres you had of crop that area, how much is growing up, that kind of stuff. 

I’ve used that, yeah at times to give you some trends.” Another respondent discussed 

their methods and said, “Throughout the year keep records or files you make on stuff that 

you’ve found, you know with targeting. Contact those people when these programs come 

up, you can spend a lot less time running around.” 

 Retaining memory is another challenge for respondents. Few mentioned their 

methods of saving institutional knowledge but those that did indicated that 

documentation through contracts and data management programs have been extremely 

helpful. Saving agricultural data that is released annually by U.S. Statistical Service is 

one way that respondents mentioned of obtaining baseline data to track agricultural trends 

over time. Other respondents identified the regional concept of management as being 

beneficial because it involves multiple organizations working on one project. The 

respondents discussed the development and maintenance of relationships between 

agencies and organizations also helped stem the loss of institutional knowledge. 
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Unfortunately, due to high turnover, the use of temporary workers and hiring restrictions 

has caused additional knowledge losses to occur according to interview respondents. 

 

“Privacy Rules” 

The “privacy rules” subcategory is related to the questions asked regarding the 

challenges a respondent faces due to the current rules that protect private landowners’ 

information. The “privacy rules” questions were added after the interview protocol was 

developed so only nine respondents were asked how new privacy rules affected their job 

responsibilities. Of the answers provided, eight different impacts were identified and are 

discussed below as properties of “privacy rules.”  

In some locations, such as those where multiple agencies share the same office 

space, privacy rules tended not to be a major issue as long as the respondents were not 

using the information to enforce regulations. For example, one respondent stated, “we’ve 

been able to use and go look in their files you know. They’ve been very good, depends on 

the administrator between the two of us you know, how well we get along but no 

complaints.” In other locations where agencies are not co-located, it can be quite a 

challenge to gain access to the information. As another respondent indicated, “We know 

we can’t have access to that because we’re not a federal entity.” 

 

Properties: Huge Problem 

Three respondents indicated privacy rules were a major problem for them. A 

respondent from the Red Cedar stated, “It’s a giant barrier and it’s just gotta go. [The] 

flow of information has got to happen if we’re working in a coordinated fashion and you 



50 
 

can’t with that barrier in there.” In response to the privacy rules enacted in 2001, one 

respondent from the Upper Rock also commented, “Boy was I sorry I sent that question 

off to the County Cons because so many of them have kicked NRCS out of their offices. 

It’s terrible. [They have] duplicated and separated files.” 

 

Properties: No Problem & Access to Information 

Three other respondents indicated privacy rules were not a problem for them. One 

respondent from the Red Cedar study area did not have an issue with the rules stated, 

“Here is has not been a problem, no. We haven’t had to use their files or forms to do 

that.” Three respondents still had access to the information despite privacy rules. Another 

respondent from the Red Cedar stated, “No it hasn’t, that’s just the whole thing. We’re 

still using stuff that we, in some situations might not [be] supposed to have.”  

 

Property: Affects Modeling 

One of the respondents indicated that the privacy rules were affecting their 

targeting and modeling abilities. One respondent from the Red Cedar Watershed stated, 

“That’s a huge problem because we can’t get access to running a lot of our modeling. All 

the information we need to run these distributional models, is available in NRCS and 

Farm Service agency files… You can’t get at it.” Another respondent from the same 

watershed stated, “We’ve got to be able to get at where government money has been used 

to put practices in so that we can target our work because right now we can’t, we can’t 

see half the picture.” 
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Properties: No Information Shared 

Three of the respondents did not have access to any information without 

submitting a formal request. One respondent from the Red Cedar mentioned, “Apparently 

we used to work very much more with them but that’s because of the informational laws, 

just can’t get access to any of that crop records so…” Another respondent mentioned, 

“No matter how much cost-sharing an individual farm gets, that information is 

proprietary and it’s even though it’s paid for with public dollars, it’s not public 

information that’s accessible.” 

 

Properties: Need to be Careful & Need Permission 

Two respondents stated that privacy rules were not a problem if they were careful 

with the information and one respondent indicated that they needed permission from the 

landowners to access their files. A Red Cedar respondent indicated, “We have been told, 

if we have a form that they just need to sign and will get put in their files so that we can 

access them.” Another respondent stated, “In the past though and this is where you got to 

watch past contracts, old power of attorneys, we had to use our power of attorney.” 

 

Property: No Accountability 

Two respondents from the Red Cedar Watershed said that the rules removed any 

governmental accountability because no one could say where time or money was spent 

on the land. One respondent stated, “It’s a bad thing because that’s a wedge that has 

disconnected the federal from the local delivery system, state, local delivery system and 

is unaccountable.” The other respondent stated, “We’re not looking to get information 
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about everybody’s goings on, we just want to know what was the government’s money 

spent on. I mean, there’s a vast majority of Americans that would just presume that that’s 

true and would be shocked to hear that it’s not.” 

Privacy Rules All Respondents
Huge problem 3 
Affects modeling 1 
No information shared 3 
Need to be careful 2 
Access to information 3 
No accountability 2 
No problem 3 
Need permission 1 

Table 4: Respondents answers to the question, “Have privacy laws been problematic?” 

Co-location of Respondents 

 During the interview process, quite a few of the respondents indicated that they 

were co-located with other agencies. When the respondents’ locations were mapped using 

ArcGIS, it became apparent that co-location seemed to increase the number of 

relationships the respondents had to each other. All of the respondents located near the 

Red Cedar Watershed were co-located into four office locations while the Upper Rock 

Watershed respondents were mainly separated into different locations. 

In total, there were sixty-eight connections identified by respondents and only one 

respondent had no mentioned connections. There were three respondents who had one 

connection to another respondent, three who had two connections to other interviewees, 

six respondents had three connections to others, five had connections to four other 

respondents, two had connections with five respondents, and one respondent had eleven 

connections. For all respondent connections, there were ten two-way connections 

between interviewed respondents, forty-two one-way connections between respondents, 
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and twenty-one places where the respondents worked with themselves. In the Red Cedar 

Watershed, six one-way connections were mentioned, twenty-eight connections were 

two-way, and twelve connections where respondents working with themselves. In 

contrast, the Upper Rock Watershed had four two-way connections between respondents, 

fourteen one-way connections, and nine connections between respondents and 

themselves. There were only three connections where respondents were working with 

others interviewed that were not in the same watershed. 

Figure 3: Map of the Upper Rock Watershed respondents’ locations and the connections 
between respondents. The red circle indicates locations where respondents are co-located. 

 
 
 
 
 

Dane G 
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Figure 4: Map of the Red Cedar Watershed respondents’ locations and the connections 
between respondents. The red circles indicate where respondents are co-located. 

Because respondents were not specifically asked to discuss their personal 

connections to other respondents or specific people working in natural resources in their 

areas, discussing the effects of social networks is difficult. The connectivity of 

individuals seems to be related to the respondents’ efficiency and effectiveness at their 

jobs rather than the length of time an individual has held their position. Effectiveness 

seems to result from an awareness of whom the “experts” are on different topics as well 

as the ability to reach out and gather necessary information. The five respondents that had 

four or more connections to other respondents spent an average of 11 years in their 

current position (range: 2-27 years), an average of 24 years with their current agency 

(range: 2-31 years), and an average of 26 years in natural resources (range: 6-36 years). 

Surprisingly, the respondent with the most connections had spend the least amount of 

time in their current position, with their agency, and in natural resources when compared 

Rusk 
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to the other highly connected respondents. The sole respondent who had no connections 

to any of the other respondents had more time in all three sections (time in position, time 

with agency, and time in NR) than the most highly connected respondent. 

Similarities between the most connected respondents in terms of their 

relationships to other agencies are most visible with counties, WDNR, and local NGOs. 

With the connections to county conservationists, respondents worked with them daily 

(n=2), weekly (n=2), and monthly (n=1). With WDNR, the five highly connected 

respondents worked with them daily (n=4) and weekly (n=1). With local NGOs, 

respondents worked with them weekly (n=4) and occasionally (n=1). The respondent 

who was most connected worked with UW-Extension, an agency whose job it is to be 

connected to other agencies and organizations. The respondent also had access to the 

newest scientific, social, and technical resources through the University of Wisconsin 

system and the WDNR. 
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CHAPTER V 

DISCUSSION 

 

Given the federal policies that affect nonpoint source pollution management and 

have influenced the development of SIPES, several capacity indicators could be 

developed from this research. Such indicators include turnover rates (specifically of 

experienced workers with long tenure), utilization of knowledge management tools, and 

the co-location of natural resources organizations. Not only could these indicators and the 

ones identified in SIPES help an agency measure change in the community over time, but 

they could also be used by outside agencies like USEPA as a way to determine if a 

watershed is capable of handling a new project. If a watershed is determined to have the 

capacity to undertake the project through SIPES, the system will have helped the 

deciding agency target their efforts in areas where the people are ready, willing, and able. 

If the watershed does not have the capacity to implement a project, then SIPES will have 

helped the deciding agency identify areas where community capacity needs to be 

developed before a project can be undertaken. 

Respondents are being affected by turnover and privacy rules. Despite not having 

a developed set interview questions for these topics, respondents were willing to discuss 

the challenges and opportunities they faced because of turnover, privacy rules, and 

budget reductions. Every single respondent mentioned that the first thing they would 

change in natural resources management would be to increase funding so that new 

workers could be hired as a way to help reduce stress and burnout from high workloads. 

Co-location and increasing social networks can also help offset the challenges faced due 
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to funding reductions and loss of information. Co-location can be beneficial to workers 

because it encourages interaction between different agencies through informal 

conversation (Cote & Rosenthal, 1998 and Flynn, 2001). Working in close proximity 

with different organizations helps workers build trust, increase their knowledge of 

resources available, and encourages open communication. It can also help develop 

unlikely partnerships that can be beneficial to clients and staff over time. Socially 

connected workers tend to be the ones who are aware of different resources available and 

can readily identify “experts” in different areas. The working knowledge of the who's 

who and what's what in an area is very beneficial for citizens and workers alike. Such 

familiarity with an area helps ensure that citizens' needs are being met quickly and 

efficiently through rapid identification of the best resources currently available (Law & 

Ho, 2004 and Matthews & Manley 2009). To top it off, employees who are well 

connected can stay abreast of developing issues, new legislative changes, and the most 

recent developments in science and technology. Being well-connected helps workers take 

a proactive stance to meet challenges head-on rather than forcing them to react to issues 

without advanced warning. 

Organizational learning can take many forms as Huber (1991), Kane and Alavi 

(2007), Milway and Saxton (2011), and Van Grinsven and Visser (2001) demonstrate. 

Respondents indicated throughout their interviews that they have learned how to become 

more effective and efficient at their jobs especially in light of increasing turnover and 

decreasing funding. Learning opportunities included identifying and using a regional lake 

management approach instead of managing lakes individually. Another example a 

respondent gave was U.S. Statistical Service data in combination with computer software 
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to target program implementation. This organizational learning is very important for 

individual employees within the organization to learn how policies, programs, and 

approaches can be tailored to best fit the needs of the community. 

Learning and retaining information is also important for organizations to be 

flexible and prepared given the current economic climate (Huber, 1991; Wilhelm, 2010). 

The results clearly indicated that respondents identified budget issues, turnover rates, and 

changes in responsibilities due to departmental mergers as having impacts on their daily 

job responsibilities. These changes have made it more difficult for respondents to operate 

effectively and efficiently within their job roles. Not only has this effectiveness and 

efficiency been reduced because of turnover, but the loss of institutional knowledge in the 

form of both information and relationships has also affected respondents. Boardman and 

Vandaele (2010) discussed the need for institutional knowledge to be saved as 

institutional memory in order to help organizations maintain their information and 

relationships regarding the community.  

Given this need to retain institutional knowledge, the information and 

relationships an individual gathers as they complete their job responsibilities, a variety of 

knowledge management systems have been developed (Coffey and Hoffman, 2003; 

Hillborn, 1992; Wargitsch et al, 1997). Some of the suggested systems are purely 

theoretical while others have been implemented by organizations. These systems also 

vary by their technicality and intensiveness on staff resources. The results indicated that 

few respondents discussed institutional knowledge or memory which seems to indicate 

that few knowledge management tools have been implemented to save information. Only 

one respondent out of twenty-one discussed their process of saving information and using 
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it to direct their decision-making. From this lack of discussion about knowledge 

management tools by respondents, a clear need has been identified. The 

recommendations developed in Chapter VI have been built on several of the knowledge 

management tools Hillborn (1992) discussed as well as a tool used by Six Sigma that has 

been modified for use in natural resources. 

Knowledge management tools are helpful in retaining both information and 

relationships when used properly. Institutional knowledge can be saved as institutional 

memory if conscious choices are made regarding the format of information so that it is in 

a usable, accessible form. Privacy rules will continue to make saving institutional 

knowledge challenging because of workers' needs to be careful when accessing, using, 

and sharing personal information (Electronic Privacy Information Center and Wisconsin 

Legislative Documents). With the state and federal statutes already in place governing 

personal information and the agency specific confidentiality rules, saving and sharing 

institutional knowledge that includes the location of management practices implemented 

on private lands will not be able to happen. Agencies will need to develop agreements 

and contact their clients to get permission to share the information necessary to run 

modeling and other environmental assessments in an area. 
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CHAPTER VI 

RECOMMENDATIONS AND CONCLUSIONS 

 

 The purpose of this research was to identify what features in the study areas 

impacted respondents’ abilities to effectively and efficiently fulfill their job 

responsibilities. The research examined the effects turnover, hiring rates, reduced 

financial resources, and institutional knowledge management had on respondents. 

Objective 2 was developed to provide recommendations for individuals and natural 

resources organizations to implement knowledge management tools as one method of 

retaining knowledge and relationships. Given that few respondents volunteered 

information about their personal knowledge management techniques; this section 

discusses several approaches to institutional knowledge management for use by natural 

resources organizations and individuals. Each of the approaches has been developed with 

consideration for the ease of implementation, risk of implementation, cost (both monetary 

and time), ease of use, barriers to use, and suitability for spatial use. The approaches 

discussed below include contact lists, standardized project forms, experience reports, and 

annual reviews for all workers to discuss and document the past year’s experiences. 

Figure 5 at the end of this section (p. 77) gives a summary of the four recommended tools 

with an evaluation of the ease of implementation for organizations. 

 

Contact Lists 

 Contact lists are very simplistic approach to identifying relationships employees 

have with stakeholders in their areas. These contact lists could be as simple as a schedule 
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that an employee keeps to indicate when they met with stakeholders. These schedules 

could also include information regarding who the stakeholders were, the topics discussed, 

and the contact information for those stakeholders. These lists would allow new hires to 

reach out to the stakeholders their predecessor cooperated with and might encourage the 

new employee to maintain those relationships. As one respondent acknowledged, the loss 

of relationships is the most difficult for organizations to overcome during high turnover 

rates because it takes a long time for trust to be built between stakeholders and agency 

employees. 

 

Advantages of Implementation: 

When considering the implementation of contact lists, it should be mentioned that 

calendar tools are already integrated into many of the email services used by 

organizations. Both Lotus Notes and Microsoft Outlook are frequently used program 

packages that include a calendar for scheduling and an address book. This method of 

retaining the names and contact information for stakeholders does not require large 

amounts of time on the employee’s side but may require some time from supervisors to 

ensure that the address books are being kept updated and are transferred as needed. These 

contact lists can be as simple as providing the stakeholder’s name, phone number, 

address, and email address or as complex as including those components plus specific 

characteristics and comments regarding the stakeholders. Characteristics such as gender, 

approximate age, type stakeholder (farmer, concerned citizen, local NGO participant, 

etc), and others could be used by the employee to create groups. It is entirely up to the 

organization how to use these contact lists, if at all, to help identify and maintain 
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relationships to stakeholders or share the relationship information with others. 

 

Risks: 

 There are risks of implementation with these contact lists. The main concern 

would be maintaining the security of the information on the contact lists to protect both 

the employees and the stakeholders listed. The organization would need to discuss such 

privacy challenges with their information technology resources to determine what 

solutions would be best suited for the organization. Consideration must be given when 

deciding who should have access to these lists, how frequently an individual can access 

them, and whether the lists can be printed or sent to outside entities. If the organization is 

a governmental entity, the individuals implementing this knowledge management tool 

should have detailed knowledge of the current privacy policies to ensure that there is no 

conflict between the policies and the use of the contact lists. 

 

Costs: 

 The cost of implementation for these contact lists includes both the amount of 

time respondents must spend keep the lists up-to-date and the monetary cost to 

organizations to purchase program bundles that allow address books or calendars. As 

mentioned previously, the two main program bundles used by organizations for email and 

scheduling are Lotus Notes and Microsoft Outlook. Both of these bundles do support 

both address books and calendars so there would be no additional cost for organizations 

that already use these programs. The other cost may be on the server side where all of 

these contact lists are being saved and securely held for future use. Purchasing new 
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servers or additional software to handle the information can be costly, but this is likely 

the only costs an organization would incur if they chose to use contact lists as a social 

relationship management tool. 

 

Barriers: 

 As discussed briefly above, there are some barriers to the use of contact lists. The 

main barrier would likely be an employee’s unwillingness to maintain the lists because 

they may see the whole exercise as pointless. It is important to note that the contact lists 

would be beneficial for current and future employees especially as property use and 

landowners change over time. Because the basic contact lists are so simple, little training 

is needed for employees to show them how to use the electronic calendar or address 

book. The current use of calendars and address books should help encourage employees 

to accept the contact lists. One barrier to them could be the fear of not having “enough” 

connections to stakeholders in the area and being punished for that by supervisors. 

Should this issue arise, it will be important for supervisors to clearly acknowledge such 

fears and help the employee understand that the contact lists are tools to help maintain 

relationships and not a tool to be used for employee evaluations. 

 

Spatial Use: 

 Contact lists would be very beneficial for organizations that wish to track their 

connections to people in the landscape. By using address information, it is very simple 

for a worker to geo-code the locations to develop a map that shows where an organization 

has relationships on the ground. A map such as this one would be beneficial to the 
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organization by identifying current relationships and highlighting areas where 

relationships need to be developed. Each point on the map could include detailed 

stakeholder information such as the individual’s name, contact information, and current 

management practices or general information such as the name of the stakeholder and 

which worker(s) in the organization have a connection to him or her. 

 

Standardized Project Forms 

 Standardized project forms are a very useful method of identifying projects, 

involved stakeholders, objectives, and outcomes for any organization. These forms allow 

all of the information from one project to be collected in a central location. These forms, 

when standardized, allow individuals to access information including who the primary 

stakeholders were, where the financial and other resources came from, what the purpose 

of the project was, what the outcomes were, and what further steps should be taken. If all 

projects within an organization have these forms completed, an individual could identify 

completed projects that may be of use for their current project using a simple electronic 

database search. If the database were electronic, it would provide employees with easy 

and fast access all of the information stored so they could quickly identify useful 

documents to review. 

 

Advantages of Implementation: 

 The ease of implementation for standardized project forms seems relatively 

simple at first glace. Introducing a new form to employees for them to complete does not 

take much effort on the part of supervisors. It may take some time for employees to be 
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comfortable with the project forms, but the learning curve is relatively small when 

examples are available to guide the employee through the process of completing the 

form. The challenge with these forms comes during the actual development of the project 

forms because of all the considerations that must be made to ensure all projects carried 

out by an organization have the same form. For organizations that only complete a few 

types of projects, the development stage may be quite short but for organizations that 

have many projects, the development stage might extend into years. Involving current 

employees with the project form development may help them take ownership of the 

process and help identify important sections to include. 

Six Sigma, a business management strategy designed to reduce defects in 

production, has utilized a standard project form that includes eight sections (G. Miles, 

personal communication, September 26, 2011). The sections include problem statement, 

mission statement, team, leaders, goals and objectives, risks and constraints, performance 

index affected, and estimated financial benefits. Using these categories in the 

development of a project form for natural resources organizations might include all 

sections except the last two. The problem statement is simply justifying the proposed 

project, such as needing to improve stream bank stability along the eastern edge of the 

Upper Rock river. The mission statement is a statement about the impact of the project on 

the issues at hand. An example of a mission statement in this context could be to reduce 

sedimentation and erosion on the Upper Rock river. The team and leaders sections are the 

places where all of the stakeholders (the team) involved on the project are listed and who 

(the leaders) is overseeing the entire project. The goal, objectives, risks, and constraints 

are self-explanatory where the individual completing the form identifies the ideal 
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outcomes of the project and the potential challenges of completing the project. In addition 

to these sections, a natural resources standardized project form should include a section 

regarding the actual results obtained by the project, challenges faced by the 

implementation team and how they overcame those challenges, and a section that 

indicates where to find additional information about the project.  

 

Risks: 

 There are risks of implementation with standardized forms. The first is that the 

forms could be used to identify the stakeholders involved with the project that might be 

otherwise protected by privacy laws. There is also risk for employees if they use these 

project forms because supervisors could unintentionally misuse them as an employee 

evaluation tool rather than using the forms as an institutional knowledge management 

tool. Additional risks for the organizations would involve the security of the databases 

holding these forms and include issues such as trying to decide who should access the 

project forms, how to keep proprietary information safe, and how to prevent project 

information from being shared with outside entities. There is always the risk of 

employees not using the form which could make the entire development of forms a waste 

of resources. The final risk is for administrators who created the form, makes necessary 

edits, and maintains copies for employees to use because this process could create 

another job function for them to carry out and add to the bureaucracy of the organization. 

 

Costs: 

 Just as there are risks of implementing standardized project forms, so too are there 
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costs of implementation. These costs include the actual monetary resources required to 

develop and maintain the form, train current and new employees, use the form, create a 

database system to make the forms searchable, and implement the security measures to 

protect information. There are also costs related to the amount of time required for 

agencies to complete all of these tasks plus the amount of time it would take employees 

to fill them out thoroughly. Additional time requirements also come into play when 

employees query the database to find relevant projects that can guide current and future 

projects. The creation of a database can be costly depending on its complexity and 

desired uses. Additional costs from the storage of the information may be incurred by 

organizations that do not have space on their existing servers to hold the project forms 

and the database program. 

 

Barriers: 

 Some barriers to the use of these standardized project forms could include the 

training needed for current and new employees, the willingness of employees to complete 

the project forms and use the database to gather information about past projects, and the 

ability of the organization to maintain the forms. With any new procedure, some 

employees and supervisors may be resistant to change their current practices. This 

resistance can stem from the lack of familiarity with the new procedure or may be a 

resistance to change. Training of current and new employees can help familiarize them 

with both the project forms and project database while encouraging them to accept the 

changes. Ideally, these training sessions would not only show employees the new 

procedures but also allow the employees to go through the process themselves with 
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knowledgeable people there to answer questions and provide assistance with 

troubleshooting. After the training sessions, examples of how the form should be filled 

out and step-by-step instructions for using the database should be made available for all 

employees to use at their convenience.  

 

 Spatial Use: 

 Standardized project forms could be used in a similar manner to the contact lists 

when considering the development of mapping products. The project forms provide a 

wealth of information regarding the location of a project that is implemented in an area. 

Highlighting these project areas on a map would allow workers and clients to quickly 

identify where previous work has been done and examine areas were work could be 

beneficial. The maps could also highlight areas of particular concern or areas where the 

stakeholders are ready, willing, and able to implement management practices. The project 

form information stored in the electronic database could be linked directly to the map as a 

way to help organizational workers quickly access relevant project information. The 

standardized project forms could also be beneficial to outside organizations such as 

USEPA to identify areas where a community has already undertaken projects to improve 

environmental quality through management activities. Highlighting these areas would 

allow those outside organizations to target their resources while providing accountability 

to the citizens. 

 

Experience Reports 

 Experience reports are very similar to the standardized project forms in that they 
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are personal reports from employees. These reports should be completed at the end of 

projects to identify the purpose of the project, whether or not the objectives were met, 

what the outcomes of the project were, the challenges that arose during the project, and 

how the challenges were solved. These experience reports are very subjective and 

personal to each employee that completes them. Ideally, the reports should not be too 

short or too long but should only include the most important aspects of the project while 

providing the chance for employees to acknowledge the lessons they learned and provide 

a clear source of more information about the project. These experience reports are likely 

to be more beneficial for less experienced employees to discuss what they have learned 

while experienced employees may see the reports as pointless because they have already 

learned many of the lessons. 

 

Advantages of Implementation: 

The ease of implementation for these experience reports depends on the 

employees being asked to complete them. For employees that have recently completed 

their educational pursuits, writing a one to five page report is nothing and may encourage 

the employee to discuss the lessons they have learned and how they overcame challenges 

during the project. For employees that are much more experienced, they may resist 

completing the reports because they are seen as a waste of time. The experienced 

individuals may have done similar projects before the experience reports started and may 

not be learning during the projects or needing to do much troubleshooting when 

challenges arise. Overall, the experience reports are easy to implement from a functional 

standpoint because many organizations that use computers have word processing 
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programs that can be used to create electronic versions of the experience reports. For 

supervisors, requiring these experience reports for projects would mean communicating 

the format of these reports to each employee. This is easily accomplished by emailing the 

employees a document that contains each of the points to be discussed in the report and 

instructions on where to save the report. 

 

Risks: 

 There are several risks of implementation for experience reports because many 

employees are likely to resist completing the reports because they may be seen as 

pointless or redundant. If the standardized project forms are being used by an 

organization, employees may see them as redundant because the reports are very similar 

to the forms on all fronts except that the personal experience reports are subjective and 

allow the employees to discuss what they have learned. There is risk with these 

experience reports that supervisors will use them as an evaluation tool, which could 

further deter employees from completing them. These reports could be used as one part 

of an evaluation tool if the reports are designed to be specific to the organization’s 

expectations of their employees. Using the reports for evaluation is not recommended 

simply because they have been designed to be a learning tool for employees and a 

knowledge management tool for the organization. As with the previously discussed 

knowledge management tools, there is the risk of having unsecured documents that could 

be shared with outside entities. This sharing may breach the privacy of any stakeholders 

mentioned in the reports and could leak other proprietary information. 
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Costs: 

 Just as there are risks to implementation, there are also costs of implementing 

these experience reports. On the financial side of the costs, there could be costs 

associated with obtaining the necessary server space to store the reports as well as 

securing the servers to make them safer when storing sensitive information. On the time 

side of costs, there needs to be consideration for the time it will take to develop and 

maintain the format for the reports. There also needs to be consideration for the length of 

time it will take employees to complete the reports and how the time spent on the reports 

will affect other aspects of their job responsibilities. The only additional cost to consider 

will be the development of a database that will allow these reports to be searchable by 

other employees. 

 

Barriers: 

 The barriers to completing and using these experience reports depend entirely on 

the employees being asked to use them. As discussed before, there will likely be 

resistance from the experienced employees and even some of the less experienced 

employees may resist. This resistance will likely be due to already high workloads the 

employees face because of high turnover and low hiring rates. Others may resist the 

increase of organizational bureaucracy and record keeping. Little training needs to be 

done to show respondents how to complete the experience reports. It would be fairly 

quick to show them what the reports should contain, how they should be formatted, and 

where to save the reports when they are completed. Another barrier to the implementation 

of experience reports may be a feeling of redundancy if other knowledge management 
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tools are also implemented along with the reports. 

 

Spatial Use: 

 Experience reports are more difficult to use in a spatial context because they are 

very personal to the employee that developed them. The reports could be accessible 

directly through a map like the standardized forms, but access should be limited to other 

workers inside the organization. Furthermore, the experience reports should definitely be 

edited to remove personally identifiable information for the protection of employees. 

Combining experience reports and the standardized projects forms into one map would 

encourage accountability and transparency of organizations for their clients. 

 

Annual Reviews 

 Annual reviews are scheduled events for all employees of an organization to get 

together and discuss the projects or events that have gone on in the past year. These 

events are short, usually one or two days, and allow employees to share their experiences. 

These annual reviews are helpful for organizations that have several long-term projects 

being completed each year when experience reports and standardized project forms are 

not enough. An example of these annual reviews was discussed by Coffey and Hoffman’s 

(2003) PreSERVe model. This model used knowledge managers to gather and interpret 

information from retiring employees who had experience building rocket booster. The 

retiring employees were given an opportunity to discuss their experiences, challenges, 

lessons learned during their careers, and how the experiences affected the project at hand. 

The annual reviews would be very similar in purpose but would allow all employees to 
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be involved. This provides a learning experience not only for the people involved with 

the project, but also for people who are new employees or have not had the chance to 

work on a large project. Institutional knowledge becomes institutional memory when it is 

saved and then passed on to others. This discussion and learning opportunity helps 

transform “soft” information (stored in people’s minds or personal notes) into “hard” 

information (stored in computers, databases, and written reports). 

 

Advantages of Implementation: 

As with any new procedure, there must be consideration for the ease of 

implementation. With these annual reviews, there is likely to be an enthusiastic response 

from employees because they are able to get away from their normal daily routines and 

have time to talk about their experiences. These reviews can be recorded using either 

audio or video devices to save the information that is discussed. Supervisors can also 

encourage their employees to take notes and possibly write an experience report about the 

event to be saved in a database. There may be resistance from some employees who do 

not see the benefit of listening to other employees talk about their experiences, however, 

this could be due to anxiety or other personal discomforts.  

 

Risks: 

 There are risks of implementation with annual reviews because they can be costly 

when providing food or encouraging employees not to go about their daily routines. 

There is always the risk of employee resistance and unwillingness to participate, however 

this can be overcome with the use of a skilled facilitator who can help moderate 



74 
 

discussion and keep the process flowing effectively. There is also risk to the organization 

when they hold these annual reviews because they are not completing their daily work, 

which could affect organizational effectiveness. The backup of employee workloads 

could be seen as a negative outcome of the annual review process and may discourage 

employees from taking part in the process the following year. 

 

Costs: 

 As already discussed, there are costs to implementing these annual reviews both 

on the monetary and time sides. There may be a monetary cost if organizations provide 

food to participants, hire a facilitator, and need to purchase additional supplies to run the 

reviews. Free food is always a good encouragement tool to draw participants in to an 

event so this can be a cost of the reviews. The choice between using a caterer and making 

the event more of a potluck can either increase or decrease the costs of food. Hiring a 

facilitator can be necessary when an organization is large or there are several strong-

willed employees. A trained facilitator’s job is ensure that the event runs smoothly, does 

not cause conflicts of interest, and efficiently completes the agenda provided by 

supervisors. It may take time for supervisors and employees to decide on the topics to 

include in the agenda for annual reviews, but when this part is thought through ahead of 

time, the entire process can go more smoothly. Providing the agenda to participants ahead 

of the event may help them prepare for the review and thus encourages them to get 

involved in the discussion and have their voices heard. Other costs for annual reviews can 

include the purchase of audio or video recording devices, which help, transform soft 

information into hard information that can be stored in a secure location. With the 
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production of information from these events, there will need to be space to store it all. If 

the information is electronic, there may be costs of purchasing additional memory for the 

servers, security programs to ensure the safety of the information, and building a database 

to make this information searchable. In addition, with audio or video recording, there 

may be a need to have the audio transcribed to paper either by a person or by a program 

that can make text files from audio files. All of these aspects need to be considered when 

deciding if annual reviews are the best approach for organizations to preserve their 

institutional knowledge. 

 

Barriers: 

 The use of annual reviews can also present barriers to use when looking at the 

acceptance of the procedure and the training required for employees. As discussed 

previously, the process of using annual reviews as a knowledge gathering and 

management tool may not be accepted by all employees for a variety of reasons. 

Employees may not see the value of using annual reviews and might see them as an 

increase of organizational bureaucracy. While these concerns may be warranted, it will be 

important for supervisors to clearly explain to purpose of the reviews and help encourage 

employees to be involved in the process. There is no employee training required to run 

annual meetings, however, there needs to be structure to the events. This structure can 

come from the development and use of an agenda that clearly outlines what topics will be 

discussed. If a facilitator is hired to assist with the annual review process, there may need 

to be some discussion between the facilitator and the employees as to each party’s roles. 

Training of employees would only be warranted if there were forms or other processes 
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for them to complete as they go through the annual reviews. If forms or experience 

reports are required, examples should be distributed to each employee that clearly states 

what should be included, how it should be formatted, and where it should be saved. 

 

Spatial Use: 

 Annual organizational are not well suited for spatial use unless the reviews are 

conducted with organizational workers who operate in different areas. One organization 

that might see benefit with spatial representation of social networks using information 

gathered during the organizational review would be USEPA. With many field offices 

scattered across the states, bringing all of the workers together annually to network and 

discuss their projects could help encourage relationships between different managers. 

Even with such mapping potential, the annual organizational reviews are not well suited 

for spatial representation because social networks between workers and clients cannot be 

generalized across locations.  
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F
igure 5: S

um
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ary of know
ledge m

anagem
ent tools. 

Knowledge Tool Process Implementation Risks Costs Barriers 

Employee created list of contacts that 
Very easy-programs 

Low-protecting proprietary Minimal-only for seIVer space and Low-may be seen by employees 
Contact Lists indicate stakeholder names, addresses, 

already in place 
information, keep lists up-to- database development; little time as a pointless exercise or as an 

phone numbers, and email addresses date needed supervisory evaluation tool 

Employee completed form for all 
High-protecting proprietary 

projects that include problem and 
information, potentially misuse.cl 

High-may take significant amount 
Moderate-training employees how 

mission statements, team and leaders 
Challenging-develop as an employee evaluation tool 

of time to develop inclusive form; 
to complete the form properly, 

Standardized Project Forms involved, objectives, constraints of the 
form to be inclusive maintaining up-to-date forms 

seIVer space, security programs, 
willingness to complete forms, 

project, actual results obtained, 
that are applicable to all 

and searchable database program 
willingness to use database 

challenges during implementation, and 
organizational projects 

needed 
resources to find more information 

Moderate-protecting 
Moderate-time it will take to 

High-may be seen as redundant in 

Employee completed report indicating 
proprietary information, may 

develop report format, time for 
combination with other methods, 

Experience Reports challenges faced and lessons learned 
Easy-personal to seem redundant with project 

employees to complete report; and 
may been seen as an evaluation 

during the course of a project. 
employees forms, difficulty getting 

costs of seIVer space, security 
method, little training needed, 

employees to complete the 
program, and searchable database 

difficult to encourage employees 
reports to complete reports. 

Annual meeting for all employees to 
Moderate-costs to hire a facilitator 

Moderate-cost of resources to 
Medium-planning for Moderate-ensuring employees and provide food; if information is 

Annual Reviews 
discuss the past year's projects, what 

event and management are actively engaged, may recorded then seIVer space, 
hold the review, loss of productive 

was learned, and to save this 
of gathered information seem pointless to employees security programs, and a 

time, employees may be unwilling 

information 
searchable database is needed 

to be involved in process. 



78 
 

Concluding Thoughts 

Very little was discussed by respondents about their methods of retaining 

information learned on the job. Lack of information regarding organizational learning, 

knowledge management tools, and privacy rules has made it difficult to discuss how such 

aspects affect respondents. Further research in natural resources will need to be 

undertaken to gain a better understanding of how these features impact respondents. 

More research also needs to be completed to develop a deeper understand of how high 

turnover rates and low hiring rates are affecting respondents. As discussed previously, 

some of the respondents interviewed for this project indicated that they are struggling 

with fewer staff while other respondents are not struggling and would like to see changes 

to encourage new perspectives and ideas. The NRB report released in March 2011 clearly 

highlighted the challenges of high turnover and low hiring rates on WDNR. They 

indicated that WDNR is designed to have 3,300 employees but currently has 2,200 with 

452 vacancies. To top it off, retirements acknowledged by the NRB topped 130 between 

January and September. The loss of workers and the failure of hiring new workers has 

significantly affected the quality of institutional knowledge and relationships being 

retained by organizations. 

 The development of recommendations for knowledge management tools to be 

implemented by natural resources organizations was difficult due to the lack of 

information regarding organizational learning or institutional knowledge management. 

The recommendations presented in Chapter VI were based on suggestions made by 

Hillborn (1992) and were further developed using knowledge management approaches 

from Six Sigma for the business arena. The recommendations considered a variety of 
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components including the ease of implementation, risks of implementation, cost (both 

monetary and time), ease of use, and barriers to use. Considering these aspects of a 

knowledge management tool was necessary to help develop tools that are both useful and 

effective. The four tools developed included contact lists, standardized project forms, 

experience reports, and annual reviews. Ideally, natural resources organizations will 

implement one or more of these tools in the future to help retain institutional knowledge. 

If an organization does implement these tools, research should be conducted to 

understand where the organization was before, develop a plan for implementation, 

implement the tool(s), and determine how the tool(s) have affected the organization both 

positively and negatively. Further research will allow the tools to be modified and 

tailored to the organization specifically. 

 This research has added to the literature by incorporating many business 

approaches to natural resources specifically through the development of knowledge 

management tools. These approaches, while not specifically developed for the natural 

resources, focused mainly on the effectiveness and efficiency of organizations. With high 

turnover rates and low hiring rates, natural resources organizations are facing many 

challenges in maintaining their abilities to handle water quality issues. Through the 

implementation of knowledge management tools, the impact of such events may be 

lessened by retaining information and relationships with stakeholders in the area. Such 

information is invaluable to new workers who have little experience in the area in which 

they work and may provide an excellent learning experience for them to be effective and 

efficient while still learning their way. 
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APPENDIX A: Interview Protocol 

Integrating Local Policy Networks into Watershed Management 
Interview Protocol  
 

Background 

What is your current position? 

 

How long have you worked in this position? 

 

How long have you worked for this agency or group? 

 

How long have you worked in resource management? 

 

Have you worked for other agencies or NGOs in resource management? 

 

 

Responsibilities 

What is the principle responsibility of your work?  

 

What is the scope of your work? (WQ, Soil, EQ, etc…) 

 

What programs or regulations are you personally responsible for managing, executing or 

enforcing? 

 

What policies do you see as most responsible for shaping your work role? 

 - (For each) Do you see these as a help or hindrance in attempting to improve 

WQ? 

 

To whom or what do you see your work as most accountable?  

 

 



81 
 

Capacities 

What tools are at your disposal to perform your work responsibilities? 

- financial 

- technical 

- regulatory 

 

Which of your scientific resources do you most rely upon? 

 

Which of your technical resources do you most rely upon? 

 

Which of your social resources do you most rely upon? 

 

 

Connections 

How frequently do you work directly with local agricultural producers?  How would you 

characterize this work?  Specifically with: 

 - CAFOs 

 - Grain and dairy 

 - Other specialty such organic, produce, orchard, etc… 

 

How frequently do you work directly with local municipalities?  How would you 

characterize this work? Specifically with: 

 - City/town/village 

 - County 

 - Other 

 

How frequently do you work directly with state agencies?  How would you characterize 

this work? Specifically with: 

 - DNR 

 - DATCP 

 - Other 
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How frequently do you work directly with federal agencies?  How would you 

characterize this work? Specifically with: 

 - NRCS 

 - EPA 

 - USFWS 

 - FSA 

 - USFS 

 - ACOE 

 - Other 

 

How frequently do you work directly with NGOs?  How would you characterize this 

work? Specifically with: 

 - Local partnerships or organizations 

 - State or regional groups 

 - Nationwide (or broader) groups 

 

 

Contingencies 

Do you see anything unique to the local population and/or agricultural community that 

affects your ability achieve your WQ goals? 

 

Are there any unique geological features of the local area that simplify or complicate 

your work responsibilities? 

 

Are there any unique ecological features that simplify or complicate your work 

responsibilities? 

 

Are there any insights, opportunities or constraints that you see as unique to your position 

in the larger network or natural resource professionals, agricultural producers and 

NGO’s?  
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Are there any unique resources (programs, funding, technical, etc…) available to you? 

 

 

Evaluation 

Do you see the current array of agencies, policies and programs as working well to 

improve or protect local WQ? 

 

Of these policies and programs, which do you think are the most effective at improving or 

protecting local WQ? 

 

Of these policies and programs, which do you think are the least effective at improving or 

protecting local WQ? 

 

Are there stakeholders (people, agencies, groups, etc…) who you see as having too much 

influence on our attempts to protect WQ? 

 

Are there stakeholders (people, agencies, groups, etc…) who you see as having too little 

influence on our attempts to protect WQ? 

 

To help facilitate greater WQ protection, what changes would you make to the current 

array of agencies, policies, and programs?  

 

What recent trends in policy and programming do you see as having the most impact on 

your ability to protect WQ? (If funding, specifically query what non-funding trends) 

 

What recent trends in science and technology do you see as having the most impact on 

your ability to protect WQ? 

 

What recent trends in agriculture do you see as having the most impact on your ability to 

protect WQ? 
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What recent ecological trends do you see as having the most impact on your ability to 

protect WQ? 

 

Taken together, do you see these recent trends as making it more difficult or easy to 

protect or improve WQ? 
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