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Abstract

In Mexico in 2015, a new fiscal requirement emerged called electronic accounting (e-Accounting), which
consists of sending specified documents to the tax authority that form part of corporate accounting, this new
requirement puts the country at the forefront of electronic accounting world-wide since the purpose is to increase
tax revenue. The purpose of this study was to describe and analyze the adoption and implementation of
electronic accounting by companies in Mexico and their contribution is to identify the factors that contribute to
the success of the process. We applied a questionnaire to 94 companies selected at random, which correspond to
individuals and corporations that had to comply with e-Accounting requirements in 2015 and 2016, where we
analyzed some variables that were considered fundamental: training and specialization of the CEO, training of
accounting staff, the state of computer use and technical conditions for being able to keep electronic accounting.
We performed a regression analysis with 12 independent variables where the results show that the integration of
balance sheet items is relevant for the process of adoption and implementation of electronic accounting
(dependent variable).
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1. Introduction

The obligation to maintain accounting records through electronic means is born not only in order to fulfill an tax
obligation, but is a response to a growing need to respond to changing globalization in business and global
business transactions, which cause that documentation that integrates accounting to become increasingly
voluminous, so the digitization and use of electronic media as evidence represent a solution to save space and
resources for companies, while complying with the tax authority to demonstrate that all transactions made are
authentic (Macias, 2014).

In Mexico, the Ministry of Finance and Public Credit apply their tax policies through the Tax Administration
Service (SAT), this body indicates that electronic accounting (e-accounting) for tax purposes is ‘sending files in
XML format (Extensible Markup Language) of registered transactions via electronic means that a company or a
person sends to their tax email account’ (SAT, 2015) transactions. The obligation to submit electronic accounting
comprises of preparing the following: chart of accounts, trial balance, and if required, policies and supporting
documents (SAT, 2015).

The international definition of electronic accounting maintains that it is an accounting system that is based on
computer technology for capturing and processing the financial information of companies, the use of technology
in accounting has increased in order to produce information for administrative purposes on the basis of
integrating the system of accounting information of enterprises. The most important element for implementation
of electronic accounting is the use of the computer, although any electronic device may be the source (Amidu,
John, & Abor, 2011; Drew, 2015).

Previous research in this study focused on the adoption of new technologies by the company. Due to the fact that
the requirement for electronic accounting by tax authorities is relatively new on national and international levels,
there is scarce research on the subject. In the previous study, the subjects were Mexican companies that are
required to send their electronic accounting and are considered as small and medium enterprises in Mexico, this
criterion is defined by the number of employees, in addition to the company’s annual sales (Secretaria de
Econom &, 2009).
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It is important to note that Mexico is the protagonist of a reform proposed by the OECD (Organization for
Economic Co-operation and Development) on the use of new technologies to improve fiscal control of the
country, which is why it is crucial for the entire international community to study the implementation measures
that were taken and the obstacles encountered in its adoption. This arose from the low tax collection in Mexico,
despite high tax rates, this is due to weaknesses in the application of tax legislation which are affected by the
lack of fairness and transparency of the tax system (OECD, 2012). The aim of this study was to describe and
analyze the adoption and implementation of electronic accounting by companies in Mexico.

The contribution of this study is that it provides the empirical evidence to facilitate the systematization of the
processes and procedures of the implementation of electronic accounting in Mexican enterprises, identifying the
factors (variables) to predict whether companies adopt or not e- Accounting.

2. Literature Review

According to Amidu, John, and Abor (2011) among the main factors that determine the practices leading to the
adoption of e-accounting in a study in Ghana, are those relating to the accounting system because 79% of the
sample recognized the benefits of implementing an e-accounting system, 26% of the specialization of the
director of the company is marketing, and 24% have a master’s degree.

Regarding the education of the director general and accounting personnel of the company, Casanovas
emphasizes that senior management must be committed when trying to adopt a new model because the
perception of employees of the objectives of the company is conditioned by the behavior observed in their
leaders. That is why executives who enjoy professional experience and training leading to the new model to be
implemented, in our case, called electronic accounting, have greater ownership of the matter and may contribute
to their success (Casanovas, 2013).

With regards to those in charge of the companies’ accounting department, the adoption of electronic accounting
can be tiring, taking into account that the management of an accounting system, however simple, requires some
training and managing ability. In addition, the requirement itself brings about a change in accounting practices
commonly performed by the organization’s accountant. One problem in this regard is that the accounting staff
determine that the new obligation will bring more work for staff and show resistance to change and the
implementation of electronic accounting, in this sense Garcia, Alamo, and Garcia-Barba (2010) highlights that
employees are sometimes more reluctant to the consequences that the change brings rather than the change itself.

Given these elements, both those in charge of the accounting department in addition to all the staff comprising
the accounting department must acquire and update the skills needed to enable it to respond to the obligation
imposed by the SAT. The Mexican Institute of Public Accountants (2011) states that public accountants can
assume that new demands placed on the environment must constantly be trained in all areas to develop in their
professional work. Meanwhile, Tarmidi, Abdul, Alrazi, and Abdul (2014) indicate that more than half of staff
(56%) accept the concepts of new technologies. There are other authors who consider the influential variables
that are related to the external aspects of the entity such as company size, liquidity, leverage, rate of return, and
the human aspect include the audits that the company is subject to, the auditor's experience, and if they belong to
a Big 4 firm (Alali & Yeh, 2012; Berumen & Arriaza, 2013).

Amidu, John, and Abor (2011) consider that although the proliferation of accounting software has created an
opportunity for small and medium businesses to adopt e-accounting practices, concerning problems also created
the adoption of innovation, businesses are trapped in two options: adopting new software that meet their needs
facing the change that this entails, or keep using the software that they were already using.

Some of the problems that users see when changing accounting system is that the data needs to be converted
from the existing system to the new system, representing more staff time and sometimes documents and reports
must be redesigned, it is concluded that the probability of adopting a new technology depends on the size of the
business, the importance awarded to this innovation, training of the manager and the type of technology involved
(Amidu, John, & Abor, 2011). Alali and Yeh (2012) argue that the nature and character of the use of technology
benefit the internal control of the entity, which favors audits carried out in the company so that the results of
these are positive and quick to obtain.

The cost involved in implementing a new system, often the small and medium enterprises cannot absorb the cost,
so they are unable to meet the tax liability, before this Baker (2014) indicates that the choice of good accounting
software starts first with the cost, the company must question whether the amount you pay for the software is
proportional to the benefits received, i.e., if the company receives all you need. Other items to consider are
accessibility of software, i.e., if it is available at any time for system operators, and third is the ease of use, which

12



ijef.ccsenet.org International Journal of Economics and Finance \ol. 9, No. 3; 2017

is reflected in whether or not the system is user-friendly and if there is adequate technical support to help resolve
any doubt that may arise (Baker, 2014).

Furthermore, DelLone and McLean (2004) determined the factors that can influence the success of an ERP
system(Enterprise Resource Planning) in six major categories: the quality of the system, the quality of
information, systems in use, user satisfaction, the effect of individual and organizational impact (DeLone &
McLean, 2003). An important factor to highlight is the quality of information, which implies the importance of
the handling, use and care of information for greater reliability of the data presented. The accuracy of the data is
absolutely necessary for an ERP system to function properly. Due to the integrated nature of ERP, if someone
enters the wrong data, the error may have a negative effect on the entire company. Therefore, educating users
about the importance of the exactitude of data and entry procedures should be a priority for implementation
(Stedman, 1999; Stein, 1999, cited in Umble, Haft, & Umble, 2003).

Another factor that is involved in the process is the managerial commitment “if senior management is not
strongly committed to the ERP system, it does not anticipate or plan the profound changes required by the ERP,
or does not actively participate in the implementation, it has a high probability of failure since the biggest
challenge for implementing ERP is related to people. At every stage, companies must work harder to manage
change, retain, communicate and educate their employees” (Garg, 2010).

Bukamal and Abu Wadi (2016) cite Alsabaawi (2015) who determined 8 critical success factors in the
relationship to ERP implementation which are: the commitment and support of senior management, project
management, training and education of users, business plan and vision, technological infrastructure, participation
of departments, change management and communication, which highlights the first category of commitment and
support of senior management which involves leading the director to be more prepared, updated and have a
higher degree of education, to confront the challenges of day to day.

Moreover, the applicable accounting standards in Mexico, the Financial Reporting Standards (NIF) are a set of
general concepts and specific rules that regulate the elaboration and presentation of information in financial
statements. NIF A-4 “Qualitative characteristics of financial statements’ belongs to the conceptual framework
defined as a coherent set of objectives and interrelated foundations, provides that the financial information has
the quality of reliability, that when ‘its content is consistent with transactions, internal changes and events that
occurred, and the general user uses it to make decisions based on it. To be reliable financial information must be
truthful in reflecting in the content of transactions, internal changes and other events that actually occurred, it
should also be representative, objective, verifiable and contain all the information that exert influence on
decision-making by general users (Consejo Mexicano de Normas de Informacié Financiera, AC, 2016)

For financial information to be considered representative, there must be an agreement between its content and
transactions, internal changes, and events that have affected the entity financially. The financial information must
be presented in an impartial manner, that is, it is not subjective nor may it be manipulated or distorted for the
benefit of one or some groups or sectors that may pursue interests other than those of the general user of the
financial information’. ‘The adequacy of the information must be determined in relation to the common needs of
the general users. Therefore, the financial information must contain sufficient evidence and basic material for
decisions of general users are adequately supported’ (Consejo Mexicano de Normas de Informacién Financiera,
A.C., 2016).

3. Method
3.1 Participants

The sample of companies was selected at random at the end of 2015 throughout the state of Guanajuato and was
invited to answer a questionnaire; all taxpayers included in the sample were 200 participants, of which 94 replied,
accounting for 47%. The sample included companies that are required to maintain electronic accounting as a new
tax obligation.

Those responsible for answering the questionnaire are responsible for the accounting department of the
companies, so we believe there is greater accuracy in the answers, as they are the direct contact with the changes
undergone by the company following the obligation to submit accounting electronically to the portal of the Tax
Administration Service (SAT).

3.2 Questionnaire

The questionnaire included 13 questions divided into the following sections: the type and sector of the company,
training and specialization of the director general, training and specialization of the director of the accounting
department, adaptability of staff in the accounting department, performance of bank reconciliation, integration
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balance sheet items, type of desktop software, cloud-based software, functionality of the accounting system,
ways to improve the system, attitude on the adoption of electronic accounting and the integration of balance
sheet items.

3.3 Procedure

First, we analyzed the literature pertaining to the adoption of ICT in companies; the study focused on factors that
help or hinder the adoption of information technology; then we examined said factors, concluding with a list of
items that were considered relevant. With these elements, we created a questionnaire based on the variables that
help or hinder the adoption of new technologies in enterprises. However, during implementation certain
questions that were not considered relevant based on the results of previous studies were eliminated, such as the
age of the company, its net sales, and various financial indices (Alali & Yeh, 2012; Berumen & Arriaza, 2013).

For the design, it was decided that the variable integration of balance sheet items would not include the category
of banks as this would form part of the study as a separate variable. The reason for this operation was based on
the fact that in the descriptive results, companies show a high percentage of compliance with this accounting
practice compared to levels of correcting and integrating other items of the balance sheet, and that this difference
could influence the results significantly. The question was formulated to ask whether the company undertakes
bank reconciliation, assuming that by complying with this rubric of banks it is corrected and integrated, due to
the elements that intervene in its elaboration.

Training courses for accountants and personnel involved in the areas of corporate accounting were conducted for
them to learn a little more about the issue of electronic accounting, they explained the purpose, methodology,
privacy rights for information of their companies and were invited to answer the questionnaire voluntarily.
During these courses, the importance of the different concepts, elements and operation of an ERP system and
accounting software (which is not considered ERP) was highlighted, this was important because although all
participants knew the brand management accounting software, they did not all manage the concept of ERP.
Either way, for the formulation of reports to meet the electronic accounting with more or less operational work,
the element of initial corrected or integrated balances are required, regardless of whether it is an ERP or
accounting software.

The questionnaires were collected from October 2015 to March 2016, some guestionnaires were not answered
fully, and were thus eliminated. A model for analysis and subsequent discussion was designed.

4, Results

The results of the questions in context indicated that of the 94 companies surveyed, 78.7% are legal entities and
21.3% individuals, besides the sector where more questionnaires were answered is the services sector with
41.5%, followed by the commercial sector with 39.4%.

Regarding the education of the CEO, 66.7% have an undergraduate degree and 23.7% have graduate studies,
while specialization results in 34.4% in accounting and 30.0% in administration (Table 1).

Table 1. Training and qualification of general manager

Frequency Percentage
Bachelor's degree 62 66.7%
. . Postgraduate 22 23.7%
Maximum educational
. Baccalaureate 4 4.3%
level of the director .
Technical 3 3.2%
Basic 2 2.2%
Total 93 100.0%
Accounting 31 34.4%
Specialization of the Administration 27 30.0%
director Engineering 22 24.4%
Other 10 11.1%
Total 90 100.0%

About the formation of the accounting area manager, it turns out that 62.8% of respondents have undergraduate
studies, while 34% have postgraduate studies (Table 2).
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Table 2. Education of the manager of the accounting department

Frequency Percentage
Bachelor's degree 59 62.8%
Postgraduate 32 34.0%
Maximum educational level of the manager of ~ Basic 1 1.1%
the accounting department Baccalaureate 1 1.1%
Technical 1 1.1%
Total 94 100.0%

As for the specialization of the individual responsible for the accounting area most, have a specialty in
accounting (62.8%) and almost a third in tax (29.8%) (Table 3).

Table 3. Specialization of manager of the accounting department

Yes .
Total companies
Frequency Percentage
Accounting 59 62.8% 94
Fiscal 28. 29. 94
Accounting and auditing 13. 13. 94
Finance 6. 6. 94
Governmental 1 1.1% 94

Note. The % is not totaled because they are independent items.

As for the staff of the accounting department, we asked whether employees in the department adapt easily to
change. We found that 70.3% of companies believe that their staff adapt easily to change, while 29.7% think that
they do not (Table 4).

Table 4. Adaptability of staff in the accounting area

Frequency Percentage
Do department staff adapt easily to change? Yes 64 70.3%
No 27 29.7%
Total 91 100.0%

Participants were also questioned about the necessary requirements prior to carrying out electronic accounting,
including whether perform monthly bank reconciliations and we obtained as a very high 94.4% application of
this accounting practice (Table 5).

Table 5. Performing bank reconciliations

Frequency Percentage
- Yes 85 94.40%
Does the company conduct bank reconciliations every 0
month? No 5 5.60%
' Total 90 100%

The accounting practice of keeping correct and integrated accounts is the most important skill of maintaining the
Balance Sheet or Statement of Financial Position, showing that the integration of balance sheet items is corrected
by 54% and not corrected by 46% on average. Fixed assets with a 59.3% show the highest percentage of
correction and the lowest inventories with 42.3% (Table 6).

Table 6. Integration of balance sheet items

Without correction Corrected Total
fr. % fr. % fr. %
Accounts receivable (clients) 39 44.8% 48 55.2% 87 100%
Other accounts receivable (various debtors, etc.) 42 50.0% 42 50.0% 84 100%
Inventories 45 57.7% 33 42.3% 78 100%
Fixed assets 35 40.7% 51 59.3% 86 100%
Accounts payable to suppliers 36 44.4% 45 55.6% 81 100%
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The other payables (bank loans, various creditors, taxes payable) 36 42.4% 49 57.6% 85 100%
Capital accounts 37 44.0% 47 56.0% 84 100%
Total 270 46% 315 54% 585

In the aspect of the computer, we found that most of the companies surveyed use a desktop software or local
server for their operations obtaining the following types of systems (Table 7).

Table 7. Types of desktop software

Yes .
Total companies
Frequency Percentage
CONTPAQI 70 74.50% 94
Other 13 13.80% 94
Aspel 9 9.60% 94
Microsip 4 4.30% 94

Note. The % is not totaled because they are independent items.
There is a wide range of cloud-based software, as the choice other software has the highest frequency (Table 8).

Table 8. Types of software in the cloud

es Total companies
Frequency Percentage
Other 1 11.70% 94
Sinube 7 7.40% 94
PFF Crol 6 6.40% 94
click balance 1 1.10% 94

Note. The % is not totaled because they are independent items.

The effectiveness of the system is analyzed for obtaining registration of operations that 58.2% of companies
registered their operations within 30 days and 25.3% recorded online (Table 9).

Table 9. Functionality accounting system

Frequency Percentage
Within 30 days 53 58.2%
- . . Onli 23 25.3%
o s, ter 0 :
yop Sometimes within 30 days 7 7.7%
Total 91 100.0%

The surveyed companies raised a number of ways that they consider would improve the accounting system used,
preponderant is fast system upgrades with 53.2% and proper reporting of financial statements with 37.2% (Table
10).

Table 10. Ways to improve the system

es Total companies
Frequency Percentage
Fast system updates 50 53.2% 94
Appropriate reporting of financial statements 35 37.2% 94
Perform operations on multiple windows simultaneously 29 30.9% 94
Other 8 8.5% 94

Later, we asked about the attitude of staff towards the adoption of electronic accounting; we found that 63.7% of
respondents adopt electronic accounting because they recognize its benefits, and 36.3% will not until it becomes
inevitable (Table 11).
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Table 11. Attitude on the adoption of electronic accounting

Frequency Percentage
. It will adopt the EA as it recognizes the benefits 58 63.7%
Attitude of the company on the ) o .
. 1t will not adopt the EA until it is unavoidable to do so 33 36.3%
adoption of EA
Total 91 100.0%

4.1 Logistic Regression

A logistic regression analysis was performed to predict whether or not electronic accounting would be adopted
by businesses. We used all the selected variables as predictors and performed simple logistic regressions to find
the best predictors for multiple logistic regression; the FORWARD method was used, the integration of balance
sheet items was the only significant predictor (Wald = 3.639, p <0.05), the significance of the full model was
tested using the test called SPSS ‘model Chi-square’, this indicates that the suggested model is significant to two
decimal places (Chi-square = 3.73, p = 0.05, df = 1), the test of goodness of fit by Hosmer-Lemeshow was not
significant (Chi-square = 1.81, p> 0.05, df = 4), implying that the estimated model fits the data acceptably.

For a correct interpretation of the model, we considered that the values (items) taken by the independent variable
in the model have the same degree of difficulty in compliance so that variable is considered to be numeric in the
number. The odd ratio indicates that companies that increase the integration of a balance sheet item are 1.16
times more likely to comply with sending electronic accounting firms than those firms that do not increase them
(Table 12).

Table 12. Multiple logistic regression analysis to predict the adoption of electronic accounting based on balance
sheet items

95% C.I. for Odds Ratio

B SE B Wald p  Odds Ratio Lower Upper

Integration of balance sheet items 149 .078 3.639  .048 1.161 1.100 1.353
Constant -.024 .351 .005 .946 977
Test chi square df p
Overall evaluation model

Model Chi-square 3.731 1 0.053
Goodness-of-fit test

Hosmer & Lemeshow 1.81 4 0.771

Cox and Snell R2 = 0.043, R2 = 0.059 Nagelkerke.

The graph of integration of balance sheet items (x-axis) against the predictive probability model (y-axis) shows
an increase of 24% in compliance with electronic accounting if they do not integrate nor correct any item to meet
to integration and correction of all items. As shown in the graph, the first to the seventh item of the balance
values are respectively: .531, .568, .604, .639, .673, .705, and .735 possibilities to comply with submitting
electronic accounting (Figure 1).

Predicted Probability

T T T
0 2 4 6

Integration of the items of balance sheet

Figure 1. Integration of balance sheet items
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5. Discussion and Conclusions

This study contributes to the knowledge, since through the identification and studies of the factors that intervene
in the process of implementation of e-accounting in Mexican companies, empirical evidence has been obtained
that the quality of the data of each item of the balance that is entered into the system contributes in a relevant
way to the success of the process.

A study was conducted to describe the aspects related to the implementation of electronic accounting in Mexico.
In order to do this, we applied a questionnaire to 94 companies that are obligated to submit their accounts
electronically in the state of Guanajuato Mexico, analyzing some variables that were considered essential:
vocational training of the director general, training of accounting personnel, the status of computer use, and
technical conditions to carry electronic accounting.

Through multiple regression analysis we found that in the process of adoption and implementation of electronic
accounting, each item of the balance sheet showing the financial position of the company that is refined and
integrated contributes significantly to this process in relation to companies that have not corrected or integrated
those items.

Therefore, it is important that any company that initiates or is in the process considers it as a measure that will
fulfill the obligation to submit electronic accounting and in a broad sense. In this sense, it is reasonable to
conclude that companies should completely correct and integrate all the items making up the balance before
starting implementation, as this measure contributes to the efficiency and effectiveness of the process.

This finding is consistent with DelLone and McLean (2004) who determined that one of the six important
dimensions for the use of an ERP is the quality of the information entered into the system because the accuracy
of the data is absolutely essential for its proper functioning. Moreover, Mexican financial reporting standards
within the conceptual framework must consider a qualitative characteristic that characterizes financial
information, which is reliability. To be reliable, financial information must be a truthful reflection on the content
of transactions, internal changes and other events that actually occurred; it should also be representative,
objective, verifiable and contain all the information that exerts influence on the decision-making of general users.
The international financial reporting standards (IFRS) are consistent in this regard.

Thus, it is reasonable to conclude that prior to the commencement of the implementation of electronic
accounting, it requires that all items are fully corrected and integrated for effective operation under the new
technological and accounting models on which they are based. That is why a barrier to the adoption of electronic
accounting is that companies do not correct and integrate the opening balances of the items of financial
information prior to the start of the implementation of electronic accounting. As a consequence, correction work
must be repeated, which directly affects higher costs and longer time to achieve the objective. A previous audit
or specific job that would ensure the accuracy of the initial information is a convenient way to ensure correct
data input.

In this regard, Méndez (2009) believes that the application of information technology to the business has two
main purposes, first, faster recording to more up-to-date information and secondly the ease of transferring
information to external and suppliers, customers and regulators. It is believed that cloud accounting systems
facilitate registration information online.

As for the results of descriptive variables, it can be concluded that almost all surveyed companies have a CEO
who has undergraduate level studies (66.7%), followed by 23.7% with postgraduate degrees. In the study
conducted in Ghana by Amidu, John, and Abor (2011), the highest level of studies of the director general is
postgraduate with 24%, which coincides with regards to postgraduate, but not the maximum degree of studies.

Casanova (2013) supports this position, and says that those companies that have a CEO or a leader who belongs
to the area where change comes in the organization can more easily adapt to the new model, that is, those
companies that have directors who are specialists in the accounting and tax area will be those that are most
successful in the implementation of electronic accounting.

Also in the field of personnel, most companies have the belief that their employees adapt easily to change that
the implementation of electronic accounting represents (70.3%), this differs from the results obtained in Tarmidi,
Abdul, Alrazi, & Abdul (2014) who determined 56% for this variable.

Another important element of the present study was the state of computer use, which gave us basic guidelines for
understanding the time that companies keep on sending their information to the Tax Administration Service. Of
the companies surveyed, most companies use a desktop accounting system, which causes companies to carry out
the accounting records after 30 days.
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The above represents a major disadvantage in business because of the technical and specific requirements for
sending electronic accounting requirements cause that recordkeeping be carried out practically online for the
proper fulfillment of the obligation, which a large part of the companies are not fulfilling. An important finding
in the results showing accounting practices as the preparation of bank reconciliation is nearly full compliance. In
contrast, maintaining correct and integrated inventory has the lowest compliance rate. The remaining rubrics
regarding the accounts receivable from clients, other receivables, accounts payable, capital accounts show an
average compliance.

Despite the importance of electronic accounting and its widespread use, there has been relatively little research
on the subject, so this study helps to fill the gap on the issue of the adoption of electronic accounting in Mexico,
by analyzing variables that are significant in previous studies, affect the application of accounting electronics
companies, such as vocational training of the director general, training of accounting personnel, the status of
computer use and the challenges of the accounting system.

It is considered that for Mexican taxpayers to comply with this new obligation, they must make adjustments to
their accounting systems and personnel responsible for generating accounting information in enterprises. While
the Mexican government took this step to streamline and improve tax collection, there are different elements that
cast doubt on the adoption of this innovation within the time required; the above is due to the administrative
burden for companies to comply with this new provision. It is noteworthy that this study helps the international
community to learn the process followed in Mexico in the implementation of electronic accounting, and also
serves as a basis for those countries in the future, following the international trend to adopt the use of electronic
accounting.

Finally, we should note the limitations of this study, being descriptive we included in certain sections empirically;
it was impossible to include all questions of extension of the study, and consequently, the questionnaire applied.
Being a new and unprecedented study, comparisons under similar conditions of trends and relationships were
limited.

For these reasons, future research should be conducted with a larger sample to be able to generalize the results.
Further studies to validate the findings in this work and make improvements by adding, removing and modifying
the items, so that cause and effect may be established or apply existing instruments that include a wide range of
dimensions to evaluate.
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