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Towards Developing a Measure of Disorganization

Purpose: This paper aims to test the hypothesized concave relationship between 

disorganization and individual financial performance using UK Workplace Employment 

Relations Study (WERS) datasets. Given there are no prior studies measuring disorganization 

we start with using scale items from currently validated scales (WERS) and try to determine 

the extent to which the current scales are applicable for measuring disorganization and 

subsequently highlight the limitations of current measures. 

Design/Method/Approach: This paper is based on the UK Workplace Employment 

Relations study (WERS) datasets of 2011 which is the largest publically accessible dataset 

available. The datasets used were the financial performance survey (FPS) data and the 

management survey (MS) data with 545 unique records. Polynomial Regression was used to 

test the hypotheses. An aggregated index for disorganization (IV) was developed and a 

production function was used to determine the individual financial performance per worker 

(DV).  

Findings: A significant linear relationship between disorganization and individual financial 

performance was discovered. However, this relationship was linear and did not exhibit the 

theorized concave relationship. The findings further indicated the need for more refined 

measures of disorganization and limitations of the current measures.  

Originality/Value: While the study is exploratory in nature, this is the first study to date 

which attempts to measure disorganization in an applied setting. Thus, the work presented 

here is foundational to any future empirical studies on the topic. The limitations uncovered, 

are of particular importance. 

Key Words: Natural, Structural & Functional Disorganization, Employee Autonomy, Work 

and Employment Relations. 
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Introduction

 

Over the years businesses have become extremely adept at planning and organizing 

their operations. These organizing activities undertaken by firms are generally designed to 

improve one or more aspects of their operations in both the short and long term. Some 

examples of such activities would include the design of job content, routines of work, degree 

of control exercised by employers on employee’s work tasks and methods, structuring of 

communication along with practices in the dissemination of information. The improvements 

these activities are supposed to produce are varied and depend on multiple contextual and 

situational factors (Coleman, 1999; Whittington, 2003; Vallentyne, 2014; Homberg, 2019). 

However, at its base, increasing effectiveness and improving efficiency are two of the core 

expected outcomes of these organizing processes (Strebel, 1987; Levinthal & Marino 2015). 

While these activities do indeed yield these desired improvements to some extent, recent 

research (Alvesson & Spicer, 2012; Abrahamson & Freedman, 2013) has started to show that 

organizing (as a set of activities undertaken by businesses) has multiple significant limitations 

(Harford, 2016). These limitations include over-reliance on order which hinders performance 

by restricting organizational learning, innovation and creativity within the work environment 

(Warglien & Masuch, 1996; Desouza & Hensgen, 2015), deviation from the core focus of the 

business to a focus on ‘organizing for the sake of organizing’ and imposing ever-increasing 

pressures on the employees which are often not justified by the value the organizing 

processes bring to the firm (Alvesson & Spicer, 2012). However, to get to the root causes 

behind these limitations of organizing processes, in the past 4 decades a research stream has 

developed which is known as the study of ‘disorganization’ (Foss, 2003; Neumann & Secchi, 

2016; Herath, 2017). Initial works in this domain looked at disorganization as an undesirable 
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organizational phenomenon that needed to be ‘fixed’ thus provided normative approaches to 

reduce instances of disorganization (Cohen, March & Olsen, 1972). Later works, however, 

uncovered that if one were to fix every instance of disorganization, this would incur 

considerable costs some of which could not be justified by the benefits of such ‘fixing’ 

processes (Becker, 1981). Concurrently, during this period it was uncovered over-organizing 

also had serious implications for businesses. Namely, the increased organization tended to 

reduce employee autonomy, stifle creativity and impose undue pressure on individuals and 

business units. Therefore, disorganization started to be framed as a potential solution for 

easing rigidity imposed by such over-organizing (Homberg, 2019). Thus, the conversation 

moved towards ‘coping’ with disorganization (Warglien & Masuch, 1996). Here the focus 

was not on reducing disorganization (or eliminating it) but instead the focus was on 

developing mechanisms to tolerate and co-exist with the phenomenon (Abrahamson & 

Freedman, 2002). More recently, this theorizing has further evolved where the conversation 

has now shifted to not only coping with disorganization but also towards activity seeking to 

deliberately enable disorganization in work processes that require non-routine, creative and 

emergent solutions (Secchi, 2019).

The most used definition of disorganization is ‘the stochastic accumulation of entities 

in hierarchically ordered complex structures’ (Abrahamson, 2002, p. 2). Here stochastic 

accumulation refers to the random (unpredictable) aggregation. Entities under this definition 

refer to both physical objects in the workplace (papers on a desk, files in a cabinet) and non-

physical items (intangible) such as data in a database. The non-physical aspect of this 

dentition also considers relationships among employees, partners, suppliers and other 

stakeholders as entities where each relationship requires resources to manage, careful 

attention and constant calibration. The final segment of the definition ‘hierarchically ordered 
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complex human structures’ refers to organizations at large which are complex open systems 

that have formal and informal hierarchical levels (Simon, 1962). 

While research on this topic is consistently increasing (thus increasing in complexity 

and granularity), the core observational foundation which this research stream is based on is 

rather simple (Harford, 2016). This foundation is based on the observation that no matter how 

well (or how sophisticated) a given firm organizes its work structures, functions, and 

procedures; over time there seems to be an unpredictable phenomenon that arises within these 

highly organized systems.  Thus no matter how well firms plan their activities, relationships 

& strategies, as time passes these plans have unpredictable and at times uncontrollable 

deviations regardless of the sophistication of the organizing processes used by the firm 

(Crozier, 2009). The unintended and uncontrolled phenomenon is known as natural 

disorganization (Herath, Costello & Homberg, 2017). It should be noted that natural 

disorganization such as this, can occur within any facet of an organization including its 

structure and/or in its functionality. However, the key point to remember here is that this type 

of disorganization happens without any deliberate intervention. These deviations (or pockets 

of disorganization) require resources (money, manpower, etc.) to re-organize. These re-

organizing efforts increase in cost, as the size of the operation increases. While this is indeed 

interesting, the more pressing issue here is that these pockets of disorder re-emerge 

incessantly no matter how many re-organizing iterations are carried out. This means not only 

does such disorganization require resources to reorganize but it also is an endless cycle 

(Argyris, 1976; Masuch, 1985). 

Faced with this never-ending tussle between disorganization and reorganization, many 

firms historically (given their assumptions of organizing as a means to productivity) often 

found themselves in a conundrum that had tangible resource and cost implications (Herath, 

2019). Therefore, the study of disorganization tries to understand the dynamics of this 
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stochastic accumulation of entities and whether firms can incorporate (embrace) 

disorganization rather than fear it and constantly fight against it; thus breaking the cycle. If 

this were to be achieved, firms could see disorganization as an opportunity rather than a 

threat. Better yet, more recent research has posited deliberately introducing disorganization 

into organizational structures (hierarchy, departments) and functions (procedures for carrying 

out tasks) to leverage some of the benefits disorganization presents (Herath, 2019). These 

deliberate attempts to embrace and introduce disorganization into firms are subdivided into 

structural and functional disorganization (Herath et al., 2017). It should be noted that while 

both non-deliberate (natural) and deliberate forms of disorganization can be subdivided into 

structural and functional disorganization, the crucial difference is the intentionality and 

teleology of deliberate forms of disorganization compared to natural disorganization. 

Deliberate forms of disorganization thus add an additional layer of control which natural 

disorganization does not. This layer of control can be measured and altered. Thus, it has now 

emerged as a very promising avenue of exploration; one which this paper explores. 

While some may argue that the resilient, incessant, never-ending nature of 

disorganization itself justifies why firms should embrace disorganization, to further 

strengthen and substantiate the value of embracing disorganization more work is needed. 

Currently, there are multiple works on how disorganization yields productivity benefits which 

add more credence for embracing disorganization (Alvesson & Spicer, 2012; Abrahamson & 

Freedman, 2013; Levinthal & Marino 2015; Homberg, 2019; Secchi 2019). For instance, 

Fioretti & Lomi (2010), show a direct positive relationship between disorganized 

environments and ‘individual decision making’. Similarly, Herath et al. (2016) show a direct 

positive relationship between disorganization and ‘individual task performance’ while also 

showing a direct positive effect on employee motivation. This positive relationship is further 

substantiated in subsequent studies including an indication that it extends to team 
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performance as well (Herath et al., 2017). Along with these direct positive benefits, several 

indirect effects have also been postulated (Harford, 2016). Chief among these is the tendency 

for disorganized work setups to create chance meetings which increases the probability of 

emergent and novel solutions (Abrahamson & Baumard, 2008). Some industry examples are 

also used to further exemplify these benefits namely the cases of MIT Building 20 (Herath, 

2019) and that of the prominent Danish company Oticon (Foss, 2003) both of which used 

similar setups to what is discussed under the rubric of natural, structural and functional 

disorganization (Homberg, 2019). However, to fully understand the impact of the 

phenomenon, its dynamics, its boundaries and its limitations we require a precise way in 

which we can capture the phenomenon. Therefore, this paper is one such attempt at moving 

towards the aforementioned levels of precision by measuring disorganization. 

Currently, there are no validated or published scales for specifically measuring 

‘disorganization’. However, there are a few validated scales that measure autonomy, 

employment relations and organizational work processes (such as WERS 2011 which is the 

most used measure all of which have close parallels to that of disorganization).  Therefore, in 

developing a scale for specifically measuring ‘disorganization’ a reasonable starting point is 

to see if currently validated and published instruments could be used towards developing a 

dedicated measure of disorganization. Doing so also exposes the complications and 

limitations of current instruments in measuring the phenomenon thus shedding light on how 

future development of dedicated disorganization measurement instruments can take shape. 

This study is, therefore, exploratory by design and provides an important contribution which 

a) explores the usefulness of current instruments for measuring disorganization; b) exposes 

their limitations and thus c) informs researches on how future work on measuring 

disorganization can take shape. 
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Towards a Measure of Disorganization  

Even though a handful of scholars have expressed the need for systematic empirical 

studies of disorganization (Brunsson, 1996), thus far there are no such specific studies. As 

Abrahamson, (2002) points out, without empirical evidence none of the theoretical concepts 

can be validated. Early studies of disorganization posit a positive relationship to the level of 

disorganization within an organization and its usefulness to the organization in terms of 

efficiency (Brunsson, 1996). Abrahamson (2002) and Abrahamson and Freedman (2013) 

both posit that the level of disorganization and its utility to a business has a concave 

relationship. This means that up to a certain threshold the increase of disorganization 

increases its usefulness to a company. However, beyond the threshold, any additional 

increase in disorganization decreases its usefulness to an organization (Masuch, 1985). This 

relationship, however, has been conveyed purely on a theoretical basis and the threshold 

where the utility to the organization starts to decrease is not clear. Furthermore, recent 

simulation studies show that increasing disorganization increases efficiency and that after a 

certain point increasing disorganization did not further increase problem-solving efficiency to 

a significant extent (Herath, Secchi & Homberg, 2016; Herath et al., 2017). However, these 

studies failed to observe any clear concave relationship where efficiency decreases beyond a 

given disorganization threshold. Thus, the theorized concave relationship between 

disorganization and its utility remains an open question. There are multiple issues in 

measuring disorganization. From a purely logistical vantage point, any attempt to measure 

disorganization in a business is met with resistance due to negative connotations associated 

with the terminology itself. Furthermore, given that still, a large proportion of organizations 

tend to lean towards order as its primary mechanism for increasing efficiency, any attempt to 

challenge this assumption is also met with resistance. From a technical point of view, 

determining valid measurement criteria as to what can be constituted as disorganization is 
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also a major challenge. In attempting to address this measurement problem, Abrahamson and 

Freedman, (2013) propose the ‘breadth, depth, volume, and intensity’ (BDVI) model for 

measuring the dimensions of disorganization. In the BDVI model, the breadth refers to the 

span disorganization has spread within a given hierarchical level of the organization; the 

depth refers to the number of hierarchical levels disorganization encompasses within a given 

organization. Volume refers to the number of entities out of order, while intensity refers to 

the ratio of disorganized entities to the organized entities. It should be noted that this model is 

proposed as a mechanism to measure natural disorganization; therefore, the use of the BDVI 

model under this context would only provide a partial measurement. However, apart from a 

minor technicality, there are no major issues in extending the BDVI model for measuring 

deliberate (teleological) structural and functional disorganization. The aforementioned 

technicality has to do with the fact the constituents of this model seem to overlap in practice. 

For instance, the depth and breadth proposed to measure disorganization are almost 

interchangeable. For instance, the breadth measures the span of disorganization spread within 

a hierarchical level, while the depth measures the number of hierarchical levels out of order 

while volume measures the number of things that are out of order within a level. In such a 

case measuring the volume and depth might be enough to gauge the level of disorganization 

within the organization and measuring depth might be a redundant effort. Depth and volume 

do measure slightly different aspects; however, it is unclear if both these nuanced 

measurements are needed for explaining how disorganization affects a given organization. 

Furthermore, in an instance where one aims to measure disorganization in a flat organization 

(few hierarchical levels), it might be more useful to drop the depth measure and directly 

measure the breadth and volume of disorganization as a whole. Also, when measuring the 

volume of disorganization the procedure for determining how many `things` are disorganized 

might pose problems. It seems relatively easy to demarcate physical things that might be 
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disorganized as artifact a, artifact b and so on; however, when considering measuring 

relationships that can be disorganized it is not clear how relationships can be easily isolated 

or how one can determine one relationship over another given that most organizational 

relationships tend to be overlapping and entangled with a lot of other relationships. It is also 

not clear if physical and non-physical things can be measured by one general measure 

(volume). It might well be the case that these measurements are all equally important or it 

might even be the case that the measures in the BDVI form do not fully capture 

disorganization. Given the aforementioned open questions, the fact that there is no clear way 

to gauge the relevance of the BDVI model or the applicability of the model for measuring 

disorganization as manifested in organizations it is imperative to start fresh empirical 

research into disorganization. Therefore, a systematic set of empirical studies should be 

conducted where each study builds on its predecessor. Consequently, this study is one of the 

first such attempts. Given that there are no previous empirical studies to use as a basis for this 

study, we decided to start from a relatively small exploratory study as an attempt to lay a 

foundation for future research. The theoretical reasoning and justification for each of the 

measures used in this study are discussed in detail in subsequent sections. In the next section 

the hypothesis development process discussed in detail.

Hypotheses Development

Based on the literature discussed one can establish that disorganization, In general, is 

considered to have a positive effect on task performance. It is further understood at this point 

that disorganization consists of natural, structural and functional elements. While natural 

disorganization is unpredictable, structural and functional disorganization has an element of 

predictability to it given that it is deliberately imposed within organizations. These deliberate 
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forms of disorganization are more useful to businesses given the predictability they provide. 

This particular study focuses on these deliberate types of disorganization given that while 

some work has been done towards understanding natural disorganization through the BDVI 

model (Abrahamson, 2002), to date no such work has been done in trying to develop a 

specific measure for deliberately imposed structural and functional disorganization. Besides, 

focusing on deliberate forms of disorganization (structural & functional) provides a more 

comprehensive way in which we can understand how to improve businesses through 

disorganization and in the future provide normative accounts of how structural and functional 

disorganization can be imposed in businesses.

The theory suggests disorganization yields better performance per worker but does 

not specify what tasks are involved in measuring the performance. Recent, simulation results 

(Herath et al., 2016 & 2017) show that there is a positive relationship between individual 

worker performance and disorganization (measures based on generic tasks). These simulation 

studies also show that disorganization seems to increase task performance while boosting 

both employee satisfaction and motivation. Therefore this study aims to explore the effect of 

disorganization (structural & functional) acting on some organizational factors such as task 

performance. Even though in the simulation studies the organizational factor considered were 

‘tasks performed by each individual or team’; what exactly constituted ‘tasks’ were not 

explicitly specified or differentiated. However, in measuring task performance in the real 

world requires a more specified organizational factor than the generic notion of a ‘task’. One 

such factor is an individual worker's financial performance. Financial performance per 

worker is an outcome of a worker performing their day to day activities (tasks); therefore 

there is a direct link between financial performance per worker and the tasks discussed in 

previous studies. Financial performance is a commonly used performance measure in 

economics and social science mainly since it is universal and that every organization has 
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some way of keeping track of it (Rojon, McDowall & Saunders, 2015; O’Neill, 2016). 

Furthermore, every organization’s financial performance can be divided into individual 

worker’s financial performance within that company. Therefore, financial performance per 

worker was considered the organizational factor to be studied along with disorganization. It 

consequently provides added value to this study given that the effect of disorganization on 

financial performance has also not been studied before (Abrahamson and Freedman, 2013). 

As a result, this study is one of the first attempts to look into the effects of disorganization on 

the financial performance of organizations. All things considered, given that both theory and 

the simulation studies point towards a positive relationship between disorganization and 

performance per worker, this study puts this question to test. In doing so, this study aims to 

investigate whether there is a positive association between disorganization and employee 

performance (financial) that can be empirically identified. 

Therefore the hypothesis (h1) can be stated as

Hypothesis 1: Disorganization is positively associated with financial performance per 

worker.

Method 

For this particular study, the most relevant dataset was identified in the workplace 

employment relations study (WERS, 2011). The dataset consists of both variables which can 

be used to develop a disorganization measure and organizational financial performance which 

can be transformed into individual-level financial performance per worker. The dataset used 

in this study consists of data from over 2500 British organizations (small to large scale) and is 
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the biggest dataset available of this kind. The WERS is a data set sponsored by multiple 

public and private institutions and is considered the best officially collected employee 

relations survey data in the UK (Deepchand et al., 2013; Van Wanroony et al., 2013). The 

data collection occurs every three to four years and the subsequent documentation and coded 

data are released the following year (takes up to two years in some cases). Even though the 

latest data was collected in 2014, it is still undergoing various changes while some data is 

protected due to various legal procedures. Therefore, the 2011 dataset is the only freely 

available fully coded dataset with full assisting documentation. The dataset contains 

information about the financial year 2010-2011 (12 months back from the week the data is 

collected). The data has been collected as one 12 month block to reflect the usual financial 

units similar studies take. The 2011 WERS, in particular, is co-sponsored by the Department 

for Business, Innovation, and Skills (BIS), the Advisory, Conciliation and Arbitration Service 

(Acas), the Economic and Social Research Council (ESRC), the UK Commission for 

Employment and Skills (UKCES) and the National Institute of Economic and Social 

Research (NIESR). The completed WERS 2011 dataset consists of three firm-level data 

subsets with one individual-level employee dataset.  These datasets were collected using the 

employee profile questionnaire, financial performance questionnaire, management 

questionnaire, and worker representative questionnaire. The employee profile questionnaire 

gathers data on the employees participating in the data collection process (company 

executives or high-level managers). The financial performance questionnaire gathers 

information on the input cost, output costs (wages) and the overall asset values of the 

organization. The management questionnaire gathers the bulk of the data about the operations 

of the organization and the management of its employees, some of which have been chosen 

for this study (including sample questions). The worker representation questionnaire gathers 

data relating to the organization and its relationship to internal and external work unions. All 
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datasets were connected with a unique key enabling analysis across datasets. The following 

figure shows a summary of the data collected. 

---------------------------
Insert Table 1 here

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

As shown above, the total number of organizations participated was over 2500. 

However, the organizations which provided financial information were 545. Thus only these 

organizations were considered for this particular study. 

Data Preparation & Item Selection 

For this particular study, the datasets of interest were the financial performance 

survey data and the management survey data from the WERS 2011 survey. Here, the first 

step was to combine the two datasets using the unique key (serno). Given that the dataset 

consists of over 30 variables it was important to only select the variables which were of 

interest for this particular study. The following table depicts all the variables chosen. 

---------------------------
Insert Table 2 here

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

Observations with missing values were completely removed from the dataset which 

reduced the overall observations from 545 to 460. Out of the remaining 460 observation 

outliers were also eliminated after running a few regressions. Finally, further 15 observations 

were removed to enable clustering based on the sector as some sectors had less than 20 

observations.
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Context (control) Variables 

The context variables for this study include firm size, firm age, and sector. The 

following table depicts a summary of the context variables. 

---------------------------
Insert Table 3 here

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

Given the nature of the study, these three context variables were adequate for isolating 

the effects of disorganization on employee performance. The control variables discussed 

above serve a specific purpose which is to control for the contextual information which might 

be acting upon the analysis. In a dataset such as the one utilized for this study, the number of 

employees has a significant influence on an organization's financial performance. 

Organizations that have more employees might outperform a significantly smaller 

organization solely due to the larger workforce. In such a situation isolating the effect of the 

independent variables will be problematic. Furthermore, it presents an opportunity for a 

richer level of analysis if the effect of disorganization can be observed depending on the firm 

size. Firm age is also another contextual variable that needs to be controlled to isolate the 

effects intended for observation (namely the effect of disorganization) and it also provides 

richer insight as to whether disorganization has a higher effect on younger organizations than 

their older counterparts. The sector is another measurement that needs to be controlled to see 

if disorganization depends on the sector or to observe if certain sectors exhibit more 

disorganization than the others. The sector, in particular, is very important since some of the 

variables discussed in the disorganization index (Table 5), namely Investment Plan, Financial 

Plan, and Staffing Plan yield drastically different measurements depending on the sector. For 
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example, an organization that is in the defense industry might not be at liberty to pass certain 

information about its investments to its employees, while another organization that might be 

in the service sector might not have such restrictions. It is therefore imperative to control for 

the sector to have a fair analysis. The three control variables (firm age, firm size, and sector) 

are also widely used as controls for similar studies including studies that use the same data set 

(Huergo & Jaumandreu, 2004; Majumdar, 1997).  

 

Dependent Variable (DV)

Given the nature of the dataset and the objectives of the study, the financial 

performance per worker was selected as the dependent variable. Financial performance per 

worker is an established (commonly used) production function used in quantitative analyses 

of this nature (Griliches & Mairesse, 1995). This variable measures the performance per 

worker as a function of organizational financial gain and organizational costs. The variable, 

therefore, gives the average individual financial performance per worker. Given this is an 

average dependent on organizational performance, high performers, low performers and 

factors such as management support are balanced out in the process of averaging. The 

dependent variable (a production function in this case) was calculated as follows.

 ( ) =  (
( + )

) +

Where ln is the log, Pp denotes performance per worker, S denotes sales, Ic denotes 

Input costs while Ec denotes employee costs. E denotes employees while C denotes the 

constant. The variable was logged to normalize it and make it suitable for regression. The 

constant was added to eliminate the negative values when the log is calculated. 

(1)
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Independent Variables (IVs): Disorganization Index 

The IV for this particular study was devised in the form of an index variable which 

was made up of a combination of variables. The following paragraphs discuss each of the 

variables selected for developing the disorganization index while discussing how these 

variables reflect the theoretic dimensions of the disorganization. 

Job Variety (jobvariety) - Job variety as measured in the dataset looks at whether ‘employees 

can do other job tasks apart from their primary job tasks’. In an organized setting 

(functionally organized) an employee is limited to one primary task without ‘range’ to 

engage with other tasks; this denotes rigid functionality. In a functionally disorganized 

setting, the employee will be allowed to seek and engage other tasks apart from their primary 

tasks. This variable therefore clearly gauges if an organization is highly organized or 

disorganized in terms of ‘range’ provided to an employee (horizontal mobility). This 

variable, therefore, aligns with the socialization ‘range’ identified in previous studies (Herath 

et al., 2017).  

 

Employee Discretion (empdiscretion) - This variable measures ‘how much discretion do 

employees have on the pace of their work?’ An employee controlling their own work pace 

denotes increased autonomy in the workplace (high functional disorganization). Increased 

autonomy is theorized as an antecedent of disorganization where managers allow employees 

to freely make work-related decisions. This variable however only measures one dimension 

of work autonomy (namely the freedom to choose the work pace). Autonomy, as measured 

by this variable, translates to functional disorganization.
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Employee Control (empcontrol) - This variable measures a different dimension of autonomy 

compared to ‘empdiscretion’. The particular variable looks at how much control do 

employees have on how they work. This variable tries to gauge whether employees are free to 

choose their method of working and executing their work. An organization that allows such 

freedom can be seen as an organization with high functional disorganization while an 

organization that does not allow such autonomy is low in functional disorganization. 

 

Employee Design (empdesign) - This variable measures the last dimension of autonomy 

where the measurement tries to gauge if employees are given the freedom to design their 

work. This variable strictly measures the actual freedom given to an employee to design new 

or alter existing work tasks they are undertaking. Therefore, this variable differs from that of 

job variety discussed earlier where the focus there was whether an employee can select what 

task to engage with and it does not measure whether they can change or alter the specific task 

as the employee design variable does here. This again falls under functional disorganization 

where organizations that allow employees to design their work score high on functional 

disorganization while the organizations that do not allow work design score low. The separate 

measurement of work pace, work control, and work design presents an interesting dynamic to 

the study. This is because organizations might provide autonomy in work design while not 

providing any autonomy on the work pace. If all three dimensions were measured as a single 

variable ‘autonomy’ such difference might be overlooked. Therefore how work-pace, control, 

and design are measured translates well to disorganization theory and acts as the constituent 

parts which add granularity to the broader measure functional disorganization.

 

Mutual Dependency (mutualdepend) - This variable measures if employees in an organization 

can work together in performing their tasks. Therefore if mutual dependency is high that 
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organization can be seen as “structurally disorganized”. This means that employees are 

allowed to work with each other without It should be noted that the variable does not measure 

if mutual dependency is a requirement for certain organizations; instead, it measures if 

mutual dependency is allowed. The difference between these two measurements is vital as 

there might be organizations that allow mutually dependent work but the work itself (by its 

nature) does not require any collaboration (mutual dependency).

Collective Decisions (collectivedecsions) - This variable measures if the employees can work 

together in deciding how the work is executed. This variable is similar to ‘empdesign’ but the 

emphasis in this particular case is on whether an employee can seek other employees on 

executing their work. This variable thus covers both functional and structural disorganization. 

If an organization allows freedom (eases the rules) to interact with others in executing work it 

can be constituted as high functional disorganization. At the same time if the organization 

allows decisions to be made collectively (unidirectional communication) this translates to an 

organization that has disorganization in its structural set up which constituted high structural 

disorganization.

  

Investment Plan (dinvplan) - This variable seeks to gauge if information is freely circulated 

within the organizational (information transparency) structure. This variable is, therefore, a 

measure of structural disorganization. A rigidly structured organization has restriction of 

information flow (Graber, 2002) and usually has key information isolated at the top of the 

hierarchy (Minetaki and Takemura, 2009). Therefore an organization that circulates 

information in a less restricted way can be seen as highly disorganized while an organization 

that doesn’t can be seen as a low disorganization environment. However, not all information 

needs to be circulated within the entire organization and depends on the type of operation 
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carried out by the organization. Therefore this particular variable measures if employees are 

given information on a company’s “investment” plans.

Financial Plan (dfinance) - This particular variable measures if information related to 

workplace finances is circulated down the employees within the organizational structure. 

There is literature that suggests informing employees at all levels of the organization of its 

financial performance helps workers integrate with the organization's overall strategy and 

direction (Christensen, 2002). Therefore, the more transparent the information flow is within 

the organization, it can be deemed ‘disorganized’ given the flexibility of the information 

circulation process within the organization. This variable is, therefore, a measure of structural 

disorganization.

Staffing Plan (dstaffin) - This particular variable measures if information about staffing plans 

is communicated to employees within the organizational structure. An organization that 

exhibits such behavior (free movement of information) can be seen as exhibition 

disorganization while the organizations that do not can be deemed organized, perhaps rigidly. 

This variable is, therefore, a measure of structural disorganization.

In developing the disorganization index the variables selected were variables that 

measured functional and structural disorganization. It should be noted that this data collection 

by WERS 2011 was not designed to specifically measure disorganization. Therefore, some 

level of judgment was required in determining which variables should be chosen for the 

disorganization index. Upon determining the variables which were suitable for the 

disorganization index a principal component analysis (PCA) was conducted to explore 

possible avenues of analyzing the data and for dimension reduction. The variables used in the 
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PCA were job variety, employee discretion, employee control, employee design, mutual 

dependency, collective decisions, investment plan, finance plan, and staffing plan. 

---------------------------
Insert Table 4 here

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

Upon performing the PCA and analyzing the data as presented above, it was observed 

that the explanation of the variation within the dataset was spread-out among the components 

and none of the components individually explained more than 28% of the variation. Given 

that none of the generated components above individually explained more than 30% of the 

variation in the dataset there was not clear utility in using a PCA, therefore it should be noted 

that the PCA discussed here was used merely as an exploratory exercise to determine possible 

avenues of dimension reduction. Hence, it was decided that the variables used for the final 

polynomial regression were not components but the aggregated measure of all the original 

variables as discussed in Table 5.  In future studies, a more refined approach could be used. 

Next, how the aforementioned variables were collated to form the disorganization 

index is discussed. The following table depicts the data transformations carried out in 

developing the disorganization index. 

---------------------------
Insert Table 5 here

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

To develop the disorganization index, the IVs were summed. This procedure creates a 

disorganization variable with a minimum value of 0 and a maximum value of 9. Each 

organization then will have a disorganization score somewhere between these two values. 

The index was constructed through a simple aggregation method. This was prompted because 
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each of the variables was measured using the same scale pointing towards the same direction 

(was pointing towards a positive correlation) in relation to the dependent variable 

(performance per worker). This was further corroborated by the principal component analysis 

(PCA) conducted. In a situation where the independent variables used in the index were 

pointing towards contradicting correlations, such an index could not be constructed using a 

simple aggregation method. Through the PCA it was also discovered that the variable in 

question is evenly responsible for explaining the variation on the dependent variable. 

Therefore all components were used in the index construction. At the point of index 

construction, the choice of there was a choice to be made on whether the index will be an 

average variable or an aggregated variable. Given that either option is statically equivalent 

the simple aggregation was preferred. It should be noted these questionnaires were developed 

to gather general data on financial performance and management information and employee 

relations and were not devised to measure disorganization. Therefore in developing the 

disorganization index not all types of disorganization could be considered.

Findings 

After completing data preparation, polynomial regression was utilized to 

systematically analyze the data. The primary reason for choosing polynomial regression is to 

examine with the purported concave correlation (Abrahamson, 2002) between the 

independent and dependent variables. Given the polynomial regression provides the best 

method in which such curved non-linear regression lines (exponential) can be analyzed 

polynomial regression was preferred over other regression methods. Polynomial regression is 

a form of regression in which the relationship between the independent variable x and the 

dependent variable y is modeled as an nth degree polynomial. Polynomial regression fits a 

nonlinear relationship between the value of x and the corresponding conditional mean of y, 
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denoted E(y | x), and has been used to describe nonlinear phenomena (Stigler, 1974). 

Researchers have theorized that disorganization and performance could have a non-linear 

relationship where disorganization will be beneficial up to a certain peak point and then any 

more disorganization will have an adverse effect (Abrahamson and Freedman, 2013). This 

theoretical prediction has not been empirically observed. Therefore, polynomial regression 

was chosen as the preferred method to gauge a nonlinear relationship if there is one. The 

models (R routine) used for the regression are listed below. 

1. Model 1: (Performance per work ~ Control variables)
a. Performance Per Worker =  constant + control variables 

2. Model 2: (Performance per work ~ Control variables + disorganization)
a. Performance Per Worker =  constant + control variables + disorganization

3. Model 3: (Performance per work ~ Control variable + disorganization + 
disorganization squared) 

a. Performance Per Worker =  constant + control variables + disorganization + 
2

4. Model 4: (Performance per work ~ Control variable + disorganization + 
disorganization squared + disorganization cubed) 

a. Performance Per Worker =  constant + control variables + disorganization + 
 + 2 3

The regression was conducted hierarchically.

The following table depicts the results obtained through the polynomial regression analysis.

---------------------------
Insert Table 6 here

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

The results indicate that the NULL hypothesis could be rejected with confidence in 

the first instance (linear model). However, the significance dissipates in the quadratic and 

cubic models. This can be interpreted as that a significant part of the variation in the 

dependent variable is explained by the independent variable in the linear model while the 

quadratic and cubic models explain no additional variation.  Thus the quadratic and cubic 

models can be rejected. For prediction purposes, the regression equation with the values 

plugged in looks as follows.  
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LnPerformsnce per Worker = 11.474 + (-0.003*Logassetsemp) + (-0.029*logEmp) + (0.212* 

Manufacturing) + (0.153* Construction) + (0.266*Wholesale and retail) + (0.141*Transport and 

storage) + (0.083*Accommodation and Food service) + (0.141*Real Estate) + (0.178* Professional, 

scientific and technical) + (0.235*Administrative and support) + (-0.077* Education) + (-

0.025*Health and Social) + (-0.071*Arts, entertainment and recreation) + (0.072*Size 2000 to 4000 

Employees) + (0.038*Size 4000 to 6000 Employees) + (0.224*Size 6000 to 8000 Employees) + 

(0.006*Size 8000 to 10000 Employees) + (0.033*Firm-Age 100 to 200y) + (0.029*Firm-Age 200 to 

300y) + (0.108*Firm-Age 400 to 500y) + (-0.085*Firm-Age 500 to 600y) + (-0.051*Firm-Age 900 to 

1000y) + (0.021* Disorg)

This also indicates that the relationship between disorganization and financial 

performance seems to be linear and that when disorganization increases, financial 

performance increases accordingly. However, given that the quadratic and cubic models seem 

to explain no additional variation there seems to be no curvature (nonlinear) in the 

relationship between the IV and the DV. This seems to be consistent through the sectors and 

firm sizes.  This result yields important insights into considerations which need to be taken in 

conducting a full-scale study in the next section the implications of these findings are 

discussed in detail.

Discussion 

The results of the study show that disorganization has a significant positive 

correlation with performance per worker. This suggests that managers could embrace 

disorganization as a means of increasing employee performance. However, the results do not 

shed light on how much disorganization is optimal thus leaves room for further research on 

the matter. However, when observing the results it is clear that the amount of variation in the 
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dependent variable (financial performance per worker) explained by the independent variable 

(disorganization) is 13%. This provides a promising start and shows the potential explanatory 

power of disorganization. However, it is also clear that there are more factors at play.  

Therefore, it is worth considering mediation/moderation effects in future studies to increase 

explanatory power. The reason that a large amount of variation in the dataset is not explained 

by disorganization is due to how the data was gathered. These limitations are discussed in 

detail in the next section. Furthermore, the results did not depict a concave relationship (the 

utility of disorganization ceases after a certain cut off) as discussed in the literature. At first 

glance, this would imply an ever-increasing level of disorganization would be perpetually 

beneficial for organizations. As Abrahamson (2002) points out extreme disorganization tend 

to create too much structural and functional freedom where elements of control and 

accountability might fall apart due to having too much disorganization thus would be 

detrimental to a business. Therefore the results might indicate a divergence from this line of 

thinking. However, upon scrutiny, it is unclear if this would be the case. There are two 

reasons for this, first given that only 13% of the variation in the data is explained by the 

current measure we cannot conclude if this linear relationship would be retained over longer 

periods. Also, it could be the case that the threshold lies beyond the levels of disorganization 

observed in this study. Therefore, at best the conclusion here is that in the shorter term (1 

year, WERS observation period) disorganization seems to yield benefits to an organization. 

Therefore secondly, we can effectively confirm (within the scope of this study) that in the 

short term there is indeed a linear relationship between the level of disorganization and the 

benefit it yields to an organization. However, it does not shed light on if in the longer term 

this relationship would be maintained. Thus we cannot rule out a diminishing utility of 

disorganization over time as current theories suggest. These findings then narrow down the 

search space for future researchers who could attempt to ascertain if this short term liner 
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relationship as uncovered in this study is retained over longer periods perhaps through 

extended longitudinal studies.

Apart from this, the results obtained from this study lay the foundation for a few 

specific research implications. 

Firstly, the results highlight the importance of the dependent variable (financial 

performance per worker), especially when measuring the effects of disorganization. How the 

dependent variable is calculated therefore plays a major role in analyzing the effects of 

disorganization. From the significant result, it is clear that the dependent variable as a 

financial measure of an individual worker's performance is a relatively sound measure given 

that 13% of the variation can be explained by the independent variable (disorganization). 

However, it also opens up the questions as to which other variables could have a significant 

relationship to disorganization. Some candidates for this are a) performance per worker by 

the number of tasks completed within a specified time, b) job satisfaction of the worker and 

c) motivation of the worker. Future research efforts could focus on exploring if 

disorganization affects these variables as it did on financial performance per worker as shown 

in the study. 

Second, the results highlight the role the disorganization index plays in determining a 

significant effect on financial performance per worker. In this case, the disorganization index 

takes into account measures that measure all natural, structural and functional disorganization 

(some more than the others). However, the ratios of the three types of disorganization 

measured are disproportionate. This disproportionality does not play a major role given that 

the index averages out the effects of any individual variable; however, a more proportionate 

measurement would provide further solidity to the results of this study. Also, future studies 

could focus more on tangible physical elements to complement the mostly policy-based 

elements looked at in this piece. 



Evidence-Based HRM

26

Third, the measures used for the disorganization index are from a limited number of 

measures that were available from the WERS 2011 data set. As discussed in the introduction, 

currently there are no established measures for disorganization and no exhaustive list of 

disorganization measures have been developed yet. Therefore, it should be noted that the 

measures for disorganization can be extended in future research efforts. Essentially, the 

question then is “how many things do we need to measure to capture disorganization?” At the 

current juncture we cannot speculate if the set of all measures for measuring disorganization 

is a) non-exhaustive, b) large but exhaustive or c) small. We can, however, eliminate option 

a) for two reasons. One, there is no indication that the measures for disorganization are non-

exhaustive in the literature and secondly, even if they were (non-exhaustive), to carry out 

practical studies an exhaustive set of measures will need to be derived from the larger set of 

all possible disorganization measures. In such a case how we put our credence on which 

measures will depend largely on the questions we are asking. Depending on the nature of the 

study some measures will play a more significant role than some others. Option b) however 

seems to be the most likely case. Current literature being largely theoretical is indicative of 

this. This primary reason for the lack of empirical studies of disorganization is largely due to 

establishing validated measures for measuring disorganization. However, in contrast, to 

option a) in the case where the set of measures for disorganization is exhaustive it is 

imperative for researchers to work out the entire list of measures for measuring 

disorganization. Finally, as with option a) option b) too requires researchers to distribute 

credence depending on the aim of the study being conducted. Finally option c) posits that the 

set of measures for measuring disorganization is small. In this case, the first thing to be 

worked out is ‘how small’ the set of measures are. Then one must eliminate the possibility of 

no new measures being developed by either arguing in principle no new measures can be 

found due to conceptual, practical reasons. Furthermore, one can argue that a small set of 
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measures is adequate for explaining any variation in a given dataset and any new measure 

would not add to the explanatory power of the study. Option c) even though less likely than 

option b) has to be taken seriously. Nevertheless, the literature on disorganization suggests 

that the set of measures should be considered large given the applicability of disorganization 

to a multitude of domains both within organizations and in the world in general (Homberg, 

2019). However, it could be the case that even though the disorganization can be observed in 

many domains the core components can be measured using a limited small set of measures. It 

can also be argued that even if a multitude of measures are discovered they can be further 

aggregated to come up with a smaller set of measures or it could be the case that eventually 

researchers might find that some measures are simply wrong. Therefore some credibility 

should be given to option c). 

Ultimately, even though determining the set of measures for disorganization is very 

important, studies that use only a selected number of measures can be conducted too. The 

study discussed in this paper is a case in point. Studies of this nature then lead to limited 

applicability and limit the level of generalization one could make based on the results. 

However, this limited measure of disorganization provides a tangent towards talking about 

developing a more comprehensive set of measures. Studies of this sort, however, present a 

high utility only because it’s one of the first empirical studies of disorganization and over 

time the utility of limited studies might decrease given a better understanding of 

disorganization measures. However, if working out all explanatorily useful measures of 

disorganization is the goal, conducting smaller limited studies looking at only a specific set of 

measures can be conducted and then aggregated to develop a broader understanding of 

disorganization. For this to happen, however, how the studies are conducted should be 

compatible with past studies as well as future studies. Limited studies as a standalone 

research effort, however, will remain prevalent for domain-specific studies that emphasize 
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studying a given case (i.e. a particular organization) than drawing up large scale implications 

for disorganization research.  

 

Limitations, Implications, and Findings

The preliminary findings of this study underscore the need for 

substantial improvements in the measurement of both independent and dependent variables. 

Even though the results showed a positive relationship between disorganization and 

performance per worker it should be noted that the measurements were not fully geared 

towards measuring disorganization. The main objective at this stage of empirically exploring 

disorganization was to start with a small exploratory study to determine if there is a concave 

relationship between disorganization and individual financial performance through the use of 

items gleaned from previously validated studies to provide a foundational piece of work 

which informs future research. 

Even though results favor disorganization even with the limitations of 

the dataset mentioned above, a comprehensive disorganization measure should be the next 

main priority. This scale development, therefore, is the most pressing future study spinning 

off the disorganization research conducted thus far. Based on this study there are a few 

lessons that can be of use for the future. These avenues are threefold. 

Worker financial performance as the dependent variable – the dependent variable used for 

this particular trial study is productivity per worker measured in monetary terms. This 

approach even though it has its advantages (as a direct method of providing financial 

performance per worker) and is popular among certain scholars (King and Lenox, 2001) has 

its limitations (not assessing the effort of an employee). Future studies could utilize a 

dependent variable that takes into account the quality of the work produced and/or problem-
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solving efficiency for greater alignment with previous studies. Given that this study is 

exploratory and was created to facilitate future research initiatives and the nature of the data 

available a DV in monetary terms serves as the first step in initiating the era of empirical 

research on disorganization. 

Disorganization Index – Even though the data set provides some measurements of functional 

and structural disorganization the disorganization index is relatively incomplete in an 

absolute sense since measurements of natural disorganization are not available. Furthermore, 

the dataset lacks a rich level of data specifically measuring disorganization. There, although 

adequate, the disorganization index can be further improved. Hence, it should be noted that 

the index developed for this study acts as a demonstration of how a potential disorganization 

index (presumably more complete) can be developed in the future. For such an index to work, 

the data gathering should focus on measuring disorganization through a validated scale. 

Nevertheless, this first attempt at looking at disorganization through an empirical lens does 

hint towards the importance of disorganization.  

  

Data Gathering – The data used for this particular study was obtained from the 2011 UK 

“workplace employment relations study”. This data was obtained by the UK data services and 

was geared towards measuring the employee and work relations among the workforce and 

their employers. The data is secondary and was not gathered with the intention of measuring 

disorganization. Therefore, the conclusions obtained through the statistical analysis should 

only be considered preliminary. However, this can also be seen as an advantage since the data 

gathered for a different purpose reduces the bias respondents might have concerning 

disorganization. Furthermore, the nature of the data available only provides a part of what can 

be constituted as a characteristic of disorganization. Yet, this study provides a solid starting 
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point for future research initiatives.  More specifically, the items used in this study can be 

used for future studies. Both the individual items or an aggregated mix of items (and their 

accompanying descriptions) can be directly used in this manner. 

Building on this study, the next step is to devise a measurement scale for 

disorganization. This scale should measure natural, functional and structural levels of 

disorganization within organizations. The measurements should also focus on measuring the 

breadth, depth, and intensity of disorganization as suggested by Abrahamson, (2002). Each of 

these aspects can be measured in terms of a continuum with complete organization at one end 

and complete disorganization at the other. Using what has been learned through the literature 

and simulations, measurements of the effectiveness of problem-solving (i.e. quality of the 

solutions produced) and efficiency of problem-solving (i.e. time taken for solutions to be 

produced) should be measured. Also, levels of motivation among workers, level of employee 

skills and job satisfaction should be measured. Finally, the range of resource seeking that is 

available for employees and teams should also be measured as it was uncovered through 

simulations that the “range” variable plays a significant role in the effectiveness of 

disorganization. The range here refers to the extent to which an employee could move within 

the organizational structure and functions to do their task. A low range organization would 

limit the structural and functional access an employee has while a high range organization 

would provide more flexibility in this regard. As the results show how much structural and 

functional freedom that is given in this regard is important for organizations. The crucial 

aspect of this measurement process will be the validation of the measures. Upon validation, 

the measurement scale comprising of the measures discussed before can be standardized and 

disorganization can finally be studied in a consistent empirical manner. 
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In terms of direct implications for practice, given the nature of this study, drawing out 

definitive implications at this point would be premature. Instead, first, the precise 

implications for research as outlined above have to be addressed. However, in the interim and 

from a broad viewpoint, practitioners can use this study to examine if items used in the 

‘disorganization index’ in this paper (such as transparency, work autonomy, etc.) do indeed 

have some effects on individual task performance in their work settings. 

In summing up, this paper presents a foundational contribution which 

attempts to measure disorganization using currently available (validated) scales and items. 

This work thus presents some insight into whether currently available measures are accurate 

while also unearthing limitations of current measures. This work, therefore, can be seen as a 

starting point in our quest to develop a scale for measuring disorganization and can act as a 

foundational piece to inform future empirical research of disorganization. 
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Table 1: Dataset Summary



Table 2: Selected Variables

Variable Given Name Meaning and Measurement Possible values

Serno Serno Unique identifier to merge data 
if needed

[auto generated]

Turnover Sales Number of sales in a 12 month 
period

0 - 999999999

q4tot Employees Total employees in the 
organization in the 12 month 
period 

0 - 999999999

Ownoth Assets Assets owned 0 - 999999999

Purchase Input cost Cost of purchases 0 - 999999999

Empcost Emp cost Cost of employees 0 - 999999999

Ahowlong Firm age How long has be business been 
in operation

0 - 999999999

Cvariety Job variety Extent to which staff in largest 
group have variety in their work

1 to 4 (1 a lot, 4 none)

Cdiscret Emp discretion How much discretion do 
employees have on what the 
pace of their work?

1 to 4 (1 a lot, 4 none)

Control Emp control How much control employees 
have on how they work? 

1 to 4 (1 a lot, 4 none)

Cdesign Emp design How much discretion do 
employees have over their work 
design?

1 to 4 (1 a lot, 4 none)

Cteamhoa Mutual depend Team members depend on each 
other's work to be able to do 
their job

1 or 2 (1 - Yes)

Cteamhoc Collective 
decisions

Team members jointly decide 
how the work is to be done

1 or 2 (1 - Yes)

Dinvplan investment plan Does management give 
employees information about 
internal investment plans?

1 or 2 (1 - Yes)



Dfinance finance plan Does management give 
employees workplace level 
financial information?

1 or 2 (1 - Yes)

Dstaffin staffing plan Does management give 
employees information about 
staffing plans?

1 or 2 (1 - Yes)

nsicod07 Sector Type of business (service, 
manufacturing, etc.) - used for 
clustering 

2 to 19 (different 
types)



Table 3: Context Variables

Variables Dummy Variable Setup

Employees Broken down into 5 blocks of 2000. 
1) Less than 2000 : <2ThouEMP (variable name) 
2) 2000 to 3999 : 2to4ThouEMP
3) 4000 to 5999 : 4to6ThouEMP
4) 6000 to 7999 : 6to8ThouEMP
5) 8000 to 10000: 8to10ThouEMP

Firm age Broken down into 10 block of 100
1) 100To199Y
2) 200To299Y
3) 300To399Y
4) 400To499Y
5) 500To599Y
6) 600To699Y
7) 700To799Y
8) 800To899Y
9) 900To1000Y

Sector Initial Dataset consisted of 19 sectors. However upon analysis it was 
discovered cases for some sector were below 20 observations. Therefore, 
in order to make the clustering process accurate only sectors with 20 
observations or more were selected. The sectors which had less than 20 
observations were dropped. This brought down the sectors to 12. The 
sectors are as follows. The reference sector was the sector with the 
lowest number of observations compared to the others and is marked in 
italics. 
• A: Manufacturing
• B: Construction
• C: Wholesale and retail
• D: Transportation and storage
• E: Accommodation and food service
• F: Real estate activities
• G: Professional, Scientific and Technical Activities
• H: Administrative and Support Service Activities
• I: Education
• J: Human health and social work activities
• K: Arts, entertainment and recreation
• L: Other service activities



Table 4: Principle Component Analysis



Table 5: Disorganization Index Variables

Variable Possible values Transformation 

Jobvariety 1 to 4 (1 a lot, 4 
none)

Categorical variable was created. 
Observations with a value of 2 or less were 
considered 1 = high variety and observations 
with a greater value than 2 was considered 0 = 
low variety 

Empdiscretion 1 to 4 (1 a lot, 4 
none)

Categorical variable was created. 
Observations with a value of 2 or less were 
considered 1 = high employee discretion and 
observations with a greater value than 2 was 
considered 0 = low employee discretion 

Empcontrol 1 to 4 (1 a lot, 4 
none)

Categorical variable was created. 
Observations with a value of 2 or less were 
considered 1 = high control and observations 
with a greater value than 2 was considered 0 = 
low control

Empdesign 1 to 4 (1 a lot, 4 
none)

Categorical variable was created. 
Observations with a value of 2 or less were 
considered 1 = high design autonomy and 
observations with a greater value than 2 was 
considered 0 = low design autonomy

Mutualdepend 1 or 2 (1 - Yes) ‘2’ was recoded as 0. 

collectivedecsions 1 or 2 (1 - Yes) ‘2’ was recoded as 0. 

Dinvplan 1 or 2 (1 - Yes) ‘2’ was recoded as 0. 

Dfinance 1 or 2 (1 - Yes) ‘2’ was recoded as 0. 

Dstaffin 1 or 2 (1 - Yes) ‘2’ was recoded as 0. 



Table 6: Polynomial Regression Results

Dependent variable:

Log Performance Per Worker

(1) (2) (3) (4)

Logassetsemp -0.003 -0.003 -0.002 -0.002

(0.011) (0.011) (0.011) (0.011)

logEmp -0.035 -0.029 -0.026 -0.027

(0.025) (0.025) (0.026) (0.026)

Manufacturing 0.186** 0.212** 0.209** 0.211**

(0.085) (0.085) (0.085) (0.085)

Construction 0.137 0.153* 0.154* 0.155*

(0.092) (0.092) (0.092) (0.092)

Wholesale and retail 0.242*** 0.266*** 0.265*** 0.267***

(0.085) (0.085) (0.085) (0.085)

Transport and storage 0.121 0.141 0.134 0.136

(0.102) (0.102) (0.102) (0.102)

Accommodation and Food 
service

0.059 0.083 0.082 0.084

(0.097) (0.097) (0.097) (0.097)

Real Estate 0.137 0.141 0.139 0.141

(0.102) (0.101) (0.101) (0.102)

Professional, scientific and 
technical

0.175* 0.178** 0.175** 0.176**

(0.089) (0.088) (0.089) (0.089)



Administrative and support 0.204** 0.235** 0.234** 0.233**

(0.099) (0.099) (0.099) (0.099)

Education -0.070 -0.077 -0.077 -0.075

(0.089) (0.088) (0.088) (0.089)

Health and Social -0.016 -0.025 -0.026 -0.025

(0.088) (0.088) (0.088) (0.088)

Arts, entertainment and 
recreation 

-0.082 -0.071 -0.071 -0.071

(0.106) (0.105) (0.105) (0.105)

Size 2000 to 4000 
Employees 0.073 0.072 0.073 0.071

(0.099) (0.098) (0.098) (0.098)

Size 4000 to 6000 
Employees

0.051 0.038 0.035 0.037

(0.127) (0.126) (0.126) (0.126)

Size 6000 to 8000 
Employees

0.286 0.224 0.244 0.250

(0.243) (0.242) (0.243) (0.244)

Size 8000 to 10000 
Employees 0.047 0.006 0.014 0.015

(0.240) (0.239) (0.239) (0.240)

Firm-Age 100 to 200y 0.035 0.033 0.029 0.029

(0.067) (0.067) (0.067) (0.067)

Firm-Age 200 to 300y 0.076 0.029 0.048 0.054

(0.238) (0.237) (0.238) (0.239)



Firm-Age 400 to 500y 0.088 0.108 0.090 0.088

(0.329) (0.327) (0.328) (0.328)

Firm-Age 500 to 600y -0.116 -0.085 -0.108 -0.117

(0.405) (0.402) (0.403) (0.405)

Firm-Age 900 to 1000y -0.132 -0.051 -0.041 -0.035

(0.334) (0.333) (0.333) (0.334)

Disorg 0.021*** 0.061 0.026

(0.008) (0.040) (0.128)

DisorgSQ -0.003 0.004

(0.003) (0.025)

DisorgCube -0.0004

(0.002)

Constant 11.632*** 11.474*** 11.370*** 11.415***

(0.092) (0.110) (0.150) (0.218)

Observations 447 447 447 447

R2 0.116 0.130 0.132 0.132

Adjusted R2        0.070        0.082        0.083        0.081

F Statistic
2.525*** 

(df = 22; 424)
2.743*** 

(df = 23; 423)
2.672*** 

(df = 24; 422)

2.562*** 
(df = 25; 

421)

Note: *p<0.1; **p<0.05; ***p<0.01


