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Valor Público en la adopción de Gobierno Electrónico peruano 

RESUMEN 

El presente estudio se basa en la investigación, realizada por los autores, denominada 

“Increasing e-government adoption by emphasizing environmental sustainability: an 

extended case study in Peru” [42] que constó de lo siguiente:  

Análisis y propósito de la investigación: Se tiene como propósito el analizar y comprender 

la intensión de uso del Gobierno Electrónico por parte de los ciudadanos mediante la 

consideración de un valor público, específicamente la Sostenibilidad Ambiental, como 

principal influenciador. En la actualidad existen bajas tasas de adopción de este tipo de 

sistemas por parte de la población, lo que permite que se puedan aprovechar al máximo los 

beneficios de su correcta implementación y uso. 

Diseño/Metodología/Aproximación: Mediante un caso de estudio en Perú, se diseñó una 

extensión del Modelo de Aceptación Tecnológica (TAM) considerando un Valor Público 

como variable independiente: Sostenibilidad Ambiental. Se elaboró e implementó una 

encuesta de 18 elementos a ciudadanos expuestos previamente al Gobierno Electrónico de 

Lima, Perú, para recolectar la data necesaria para validar la propuesta e hipótesis mediante 

el modelado de ecuaciones estructurales (SEM). 

Resultados: Los resultados confirmaron de manera positiva las hipótesis planteadas 

mediante el análisis estadístico. Esto debe ser considerado por las autoridades y 

administradores de iniciativas gubernamentales para aumentar la adopción de este tipo de 

servicios entre los ciudadanos. 

Principal conclusión: Se demostró que los ciudadanos son influidos de manera positiva por 

el Valor Público Sostenibilidad Ambiental para adoptar al Gobierno Electrónico. 

 

Palabras clave: Valor público; Sostenibilidad Ambiental; Adopción de Gobierno 

Electrónico; Modelo de Aceptación Tecnológica (TAM) 
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Public Value in the adoption of Electronic Government in Peru 

ABSTRACT 

This study is based on the research developed by the authors called “Increasing e-

government adoption by emphasizing environmental sustainability: an extended case study 

in Peru” [42] which consisted of the following: 

Analysis and purpose of the research: The purpose of this study is to analyze and 

understand the intention of using Electronic Government by citizens through the 

consideration of a public value, specifically Environmental Sustainability, as the main 

influencer. Currently, there are low rates of adoption of this type of systems by the 

population, which allows the benefits of its correct implementation and use to be maximized. 

Design/Methodology/Approach: Through a case study in Peru, an extension of the 

Technology Acceptance Model (TAM) was designed considering a Public Value as an 

independent variable: Environmental Sustainability. A survey of 18 elements was prepared 

and implemented among citizens previously exposed to the Electronic Government of Lima, 

Peru, to collect the data necessary to validate the proposal and hypothesis through the 

modeling of structural equations (SEM). 

Results: The results positively confirmed the hypotheses raised by statistical analysis. This 

should be considered by the authorities and administrators of government initiatives to 

increase the adoption of this type of services among citizens. 

Main conclusion: It was shown that citizens are positively influenced by Public Value 

Environmental Sustainability to adopt Electronic Government. 

 

Keywords: Public Value; Environmental Sustainability; Electronic Government Adoption; 

Technology Acceptance Model (TAM) 
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1. ARTÍCULO EXTENDIDO (JOURNAL PAPER) 

1.1 Introduction 

Public sector progress requires the governed to understand, interact with, and 

participate in, their government. This progress takes advantage of two mutually 

reinforcing benefits. The first is that the governed have a greater stake, and thus sense 

of ownership, in their society. The second is that citizen participation helps inform 

those governing to make better decisions [9]. As has occurred in so many areas of 

society, the digital revolution can contribute significantly to this progress, and is 

commonly known as e-government. This increased interaction, coupled with the 

quantifiable data that e-government generates, holds the promise of a positive 

feedback loop that will fuel future progress and potential of public services [2]. 

However, essential to achieving that promise is that citizen requirements are met, and 

that the digital systems are used [10], two user-centric aspects that determine the 

success of any e-government, let alone digital, system. The first concerns the 

technology itself, that it must be developed and delivered in a way that allows citizens 

to achieve their goals in a simple, understandable, and optimal way. This first factor 

is more objective in nature as it addresses functionality and the effectiveness of the 

system to meet user requirements. The second factor concerns the technology's 

adoption or use by citizens. It is more subjective in nature and takes into account 

more psychological and sociological aspects that relate to perception, intention, and 

motivation. 

A country can develop highly effective technological systems, but will not achieve 

their goals, and worse, risk wasting resources if citizens do not adopt them. Thus, e-

government research during the last decade has presented citizen involvement, along 

with product conceptualization, as a major element of systems development [37]. As 

this is a fundamental challenge, the Literature presents many models that look to 

understand technology adoption: Unified Theory of Acceptance and Use of 

Technology (UTAUT) [50], IS success model [18], SCT [5], and the Technology 

Acceptance Model (TAM) [17] are the most common. Within these models, their 

extended versions, and other, less studied models, there are over 30 different 

constructs that have been able to model adoption rates of e-government systems. As 

adoption is an action undertaken by an individual, these constructs are almost entirely 
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focused on how to appeal to self-interest as a motivating factor. In fact, in a 

comprehensive study,[57] reviewed 60 studies over the last 17 years, where almost 

all of the 24 mentioned constructs related to the perceived benefit or loss to a citizen 

or specific group of citizens using the system, in other words their self-interest. 

However, one of the novel conclusions of the study was that governments should 

“make sure the citizens have a clear understanding about the impact of using e-

participation to contribute for the community” [57]. While a general statement, this 

marks an interesting finding, that a citizen would adopt a technology not only for a 

perceived benefit for themselves, but also for a perceived benefit for other citizens 

in the community. This suggests that a citizen's motivation could have a public-

interest component alongside of their well-established self-interest. 

 

1.2  Background 

1.2.1 Public Value 

The literature regarding public administration, even before e-government became 

prevalent, supports this finding. [39] defined the concept of public value as a 

metric that could qualify the public purpose of government initiatives by 

demonstrating the legitimacy and benefit of those initiatives. He compared this 

public value to the private enterprise concept of shareholder value, with the goal 

of demonstrating clear value in order to influence behavior in favor of the 

initiative. Programs with varying degrees of public value demonstrate the 

positive effect of public policy on societal issues [47], and most importantly are 

perceived as valuable by citizens [8] and can thus affect adoption.  

Public value can be divided into nine dimensions, Economic, Political, Social, 

Strategic, Quality of life, Ideological, Administrative, Environmental, and Legal, 

that have then been divided further into sub-dimensions [33] that help 

characterize the specific value and benefit that an initiative brings to the public 

or community. Of all the dimensions, Environmental stood out for its clarity and 

straightforward nature. Citizens around the world are familiar with the concept 

of environmental sustainability, and phases such as “clean water, clean air”, 

“keep plastic out of the ocean”, “protect natural resources” clearly express their 

intrinsic, and communal, value. Likewise, this public value would allow the case 
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study to be relevant across geographic, economic and social boundaries, without 

extensive or technical adaptation. Finally, there is a trend for governments, 

spurred by their citizens, to put environmental sustainability as a priority, reflect 

globally as a United Nations Organization Millennium Development Goal [48]. 

1.2.2 Adoption Model 

When reviewing the literature of the various adoption models available, it was 

decided that the Technology Acceptance Model (TAM) was the best option, as it 

has been validated often from 2012 to 2017 regarding the adoption of e-

government [1], [7], [11], [16], [52], [54], [56]. It has been successfully extended 

with different variables in different contexts and countries around the world, 

demonstrating its adaptability. Given that this study looks to introduce a novel 

construct, environmental sustainability, that holds a relatively subjective 

influence, TAM has been shown to also prove receptive to many subjective 

extensions, such as trust and culture in Jordan [1], trust, t-knowledge and citizen 

commitment in Spain [7];[11], and confidence and risk in China [54].  

Likewise TAM is the more parsimonious choice [41], especially when compared 

with the well-studied and often extended UTAUT [50], a model that was 

formulated from eight other acceptance models. Requiring at least eight 

independent variables to consider for predicting behavior, UTAUT has the ability 

to complicate the understanding of the influence of the proposed public value 

construct on e-government adoption [4]. Likewise, as [53] have shown, UTAUT 

is more apt in studies of specific digital technologies, and thus TAM is more 

applicable to this study’s general focus. 

The IS success model [18] relates to digital system adoption, but is more focused 

on a technology’s ability to be adopted as opposed to the individual’s mentality. 

As such, this model does not fit the scope of the current study. SCT [5] is focused 

on social learning with a mainly interpersonal focus, usually found in the fields 

of psychology or communications, not e-government. UMEGA [19] is an 

interesting new development that looks to specifically model e-government 

adoption by combining various constructs from TPB, DOI, UTAUT and TAM. 

In various reports is has shown better and simpler modeling due to its novel 

construct Attitude. However, due to its recent development, at the formulation of 

this study a clear picture of its capabilities, vis a vis other more established 
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models, was not available so this study chose to use the established and validated 

TAM. 

1.2.3 Case Study Country-Peru 

The United Nations conducted a survey in 2020 [49] to measure the general 

development of e-government services in 193 different countries around the 

world. The survey ranked countries according to their technological 

effectiveness, named the Electronic Government Development Index (EGDI), 

under the categories of "Very High" (29.5% of the total), "High" (35.8% of the 

total), "Middle" (30.6% of the total), "Low" (4.1% of the total). Peru, was one of 

the sixty-nine countries that scored “High” in EGDI in the UNDESA survey, and 

as a subject for this study presents many interesting characteristics. While many 

countries around the world, ranked both “high” or “Very High” in the EDGI, 

have been studied to gauge the influence of the environment and sustainability 

on their population, the literature presents little information on how the topic 

affects and impacts Peruvian citizens and their habits. Quite often, environmental 

sustainability is considered a concern for nations with high HCI and DNI 

rankings. At the time of the UNDESA 2020 study, Peru had a Human Capital 

Index (HCI) of 0.794 (world average was 0.688) that ranked it at 65 of 193 

countries in the World Economic Forum. The World Bank [45], [46] ranked Peru 

at 86 of 192 countries by GNI (nominal) per capita, and thus can present a case 

that reduces the role of economics in adoption rates while testing the above 

mentioned perception that only citizens of high-GNI and -HCI countries would 

be motivated by Environmental Sustainability. However, there are other factors 

that could make this a timely subject for this population, as the static economic 

numbers previously mentioned do not reflect the changes that have recently 

transpired, with The World Bank highlighting Peru's GDP per capita change of 

+345.57% for the period of 1992 (US$ 1566.01) to 2019 (US$ 6977.70) (The 

World Bank, 2020). In roughly the first 13 years of the new decade, The World 

Bank (2020) [44] stated that Peru was one of the fastest-growing countries in 

Latin America with an average GDP growth rate of 6.1 percent annually. While 

these numbers demonstrate improved economic conditions, this degree of change 

can bring negative environmental effects, and according to the most recent data 

from the World Resource Institute’s (WRI) [12], Peru, like many successful 
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developing countries, has almost doubled its emissions from 1992 to 2017, from 

88.10 Mt to 167.46 Mt, and increased the per capita emissions almost 40.0%, 

from 3.84 t to 5.33 t. While the current numbers compare favorably to global 

averages, the rate of change is extremely high and thus brings significant negative 

societal effects, such as air pollution, insufficient waste disposal, and increased 

health problems. 

The Peruvian government has shown efforts to address these issues. The United 

Nations Climate Change Conference, COP20 was held in the capital city of Lima 

in 2014. While the Ministry of Transport and Communications approved 50 

environmental impact studies in 2007, it approved 504 in 2017, a 908% increase 

[26]. In the same time frame the yearly registration of environmental control 

actions increased from 250 to 406, an increase of 60% [26]. As such, the Peruvian 

citizen presents an interesting subject for a study that looks to test whether 

Environmental Sustainability can influence adoption rates of e-government 

systems.  

Therefore, in order to contribute new variables that can affect e-government 

adoption rates, this study will look to extend the TAM adoption model with the 

public value construct of environmental sustainability in the capital city of Lima, 

Peru. Under the standard TAM model, we propose the following hypotheses: 

 H1: There is a direct and positive relationship between the perceived 

usefulness (PU) and the attitude towards the use (ATU) of e-government 

services. 

 H2: There is a direct and positive relationship between the perceived ease 

of use (PEU) and the attitude toward the use (ATU) of e-government 

services. 

 H3: There is a direct and positive relationship between the attitude 

towards the use (ATU) and the intention to use (IU) e-government 

services. 

 H4: There is a direct and positive relationship between the perceived ease 

of use (PEU) and the perceived usefulness (PU) of e-government 

services. 

 H5: There is a direct and positive relationship between the perceived 

usefulness (PU) and the intention to use (IU) e-government services. 
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 An additional hypothesis was proposed to understand the relationship 

between the proposed construct and the selected model: 

 H6: There is a direct and positive relationship between environmental 

sustainability (ES) and the perceived usefulness (PU) of e-government 

services. 

The article has the following structure. In Section I, an introduction, brief 

literature review and the hypothesis development were presented. The 

methodology will be presented in Section II. In Section III, the analysis of the 

data and its results obtained will be presented. Section IV will contain a 

discussion about the findings. The conclusions as well as the limitations and 

future proposed research directions, will be shown in Section V. 

 

1.3 Methodology 

As there is little information to help guide the extension of TAM with specific Public 

Value constructs, this study follows the methodologies of [7], [54], and [16], by 

relating the extended construct to only one of the principal TAM variables, in this 

case Perceived Usefulness (PU) (Figure 1). 

 

Figure 1. Proposed Extended Model. 

 

1.3.1 Research approach 

The study will propose a group of hypotheses and through statistical analysis of 

the results, either confirm or reject them, and therefore will follow a quantitative 

approach to measure, control, predict, construct laws, and attribute causality [13]. 

Likewise the research looks to discover laws that govern social phenomena and 
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apply scientific methods to formulate these laws and present them through factual 

statements [43] under the Positivist philosophical paradigm. 

1.3.2 Validation instrument 

A survey was built to collect the information necessary to carry out the validation 

of the hypotheses. The items were distributed and classified into six different 

sections: demographic data, environmental sustainability, perceived usefulness, 

perceived ease of use, attitude toward use, and intention to use e-government 

services. The research on Environmental Sustainability by [32], [33], [35],[38], 

[55] were considered for the elaboration of the Public Value Environmental 

Sustainability, and how it would specifically relate to e-government adoption 

through four different measures. Four environmental sustainability experts 

evaluated the measures to confirm their suitability. Their observations were 

compiled, shared and adjusted until all four agreed on the composition of ES1, 

ES2, ES3 and ES4.  

With respect to the measures focusing on the standard TAM constructs, they were 

based on surveys found in the current literature evaluating TAM [1], [7], [11], 

[16], [52], [54], [56]. The final versions of the items considered for the survey 

(elements of the scale) are presented in Table 1. 

 

Table 1. Elements of the scale 



XIII 

 

Construct Item Measure 

Environmental 

Sustainability 

ES1 The Peruvian Electronic Government services allow me to share 

data digitally and reduce the use of paper, help me reduce the 

amount of actions taken and the use of money spent due to the 

unification of the required records and documents. 

ES2 By using the Peruvian Electronic Government services that 

encourage energy saving, I contribute to reducing the emission of 

polluting gases (example: carbon monoxide, etc.) produced by 

power plants. 

ES3 The Peruvian Electronic Government services that implement the 

use of digital copies and electronic signatures make my efforts 

more efficient because they allow me to save time. 

ES4 The Peruvian Electronic Government services that implement the 

recycling of information and communication technology 

equipment allow me to reduce the excessive use of natural 

resources, as well as the impact on the environment (reduction of 

my ecological footprint). 

Perceived 

Usefulness 

PU1 The Peruvian Electronic Government services improve my 

performance when carrying out procedures. 

PU2 
The Peruvian Electronic Government services are useful for me. 

PU3 The Peruvian Electronic Government services allow me easier 

access to government operations. 

PU4 The Peruvian Electronic Government services allow me faster 

access to government operations. 

Perceived Ease 

of Use 

PEU1 It is easy for me to learn how to use Peruvian Electronic 

Government services. 

PEU2 It is easy for me to use Peruvian Electronic Government services 

to find and complete what I want to do. 

PEU3 My interaction with the Peruvian Electronic Government services 

is clear and understandable. 

PEU4 The Peruvian Electronic Government services are flexible to my 

needs. 

Attitude 

Toward Use 

ATU1 Using the Peruvian Electronic Government services to access 

government operations is a good idea. 

ATU2 I like the idea of using the Peruvian Electronic Government 

services to access government operations. 
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ATU3 Using the Peruvian Electronic Government services to access 

government operations would be beneficial. 

Intention to 

Use 

IU1 I intend to use the Peruvian Electronic Government services 

frequently. 

IU2 It is very likely that I will use the Peruvian Electronic 

Government services in the future. 

IU3 I am interested in using the Peruvian Electronic Government 

services. 

 

 

1.3.3 Sample profile and data collection 

For the validation of the proposal of the present investigation, the survey items 

were written in Spanish since this is the principal language of the country, and 

used a five-point Likert scale, with responses of "Strongly disagree" to "Strongly 

agree" at the extremes, to evaluate the opinion of the citizens surveyed across the 

six constructs (Table 2). 

 

Table 2. Distribution of Items in the questionnaire 

Section Number of items 

Demographics 5 

Environmental sustainability 4 

Perceived usefulness 4 

Perceived ease of use 4 

Attitude toward the use 3 

Intention to use 3 

Total 23 

 

The citizens sampled were between the ages of 20 and 60, and used the Internet 

often in their daily lives. A final prerequisite was that each citizen was required 

to have used some e-government service in the last 6 months. This target 

audience was determined following the delimitations proposed by [1], [7], [11], 



XV 

 

[16], [52], [54], [56], who all carried out validations of their base or extended 

models of TAM. The survey was conducted in person, one on one, based on a 

random sampling technique in the Peruvian capital of Lima. 110 surveys were 

applied, of which 90 were considered and used to perform the statistical analysis, 

achieving a return rate of 81.82% After the surveys were completed, the 

information was compiled and the results digitally tabulated (Table 3). 

 

Table 3. Survey selection criteria 

Selection criteria Frequency Percentage 

Surveys valid 90 81.82% 

Use of non-recurring government 

electronic services 

18 16.36% 

Unfinished answers 2 1.82% 

Total 110 100% 

 

Table 4 shows the demographic characteristics of the respondents. 

 

Table 4. Demographic Profile of the Sample 

Demographic criteria Frequency Percentage 

Gender Male 57 63.33% 

Female 33 36.67% 

Age 21 - 30 

years 

42 46.67% 

31 - 40 

years 

35 38.89% 

41 - 60 

years 

13 14.44% 

Use of government 

electric services in the 

last 6 months. 

Yes 90 100.00% 
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1.4  Data Analysis and results 

1.4.1 Measurement Model 

To carry out the analysis corresponding to the model and its hypothesis, the 

model was tested for Convergent validity, Discriminant validity and Construct 

reliability [3], [22] (Table 5). The standard values should be AVE >= 0.5 for 

Convergent validity; the values on the diagonal must be greater than their lower 

predecessor data for Discriminant validity; and CR >= 0.6 for Construct 

Reliability (composite reliability). 

 

Table 5. Convergent validity, Discriminant validity and Construct reliability. 

 CR AVE ES PU PEU ATU IU 

ES 0,76 0,45 0,67         

PU 0,81 0,51 0,59 0,71       

PEU 0,66 0,32 0,44 0,71 0,57     

ATU 0,82 0,61 0,47 0,58 0,69 0,78   

IU 0,72 0,47 0,48 0,78 0,50 0,65 0,68 

 

Likewise, an analysis was carried out on the components of each construct to 

validate the Measurement Model. The Standardized loadings were reviewed, 

which are the loads obtained by the items unitarily that explain how they are 

directly related to the latent variables / constructs. According to [25] the loadings 

with 0.5 or more show that the indicator has a good measure (supported) for the 

latent construct. [23] indicates that loadings with less than 0.4 should be 

eliminated from the construct. They also comment that loadings with a value of 

0.7 or more must always be conserved (strongly supported). Both are reinforced 

by [36]. 

 

Table 6. Results of the Measurement Model - Model’s standardized loadings 

Constructs Items Standardized loadings Measurement 

Environmental 

Sustainability (ES) 

ES1 0,51 Supported 

ES2 0,75 Strongly supported 
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ES3 0,66 Supported 

ES4 0,75 Strongly supported 

Perceived Usefulness (PU) 

PU1 0,72 Strongly supported 

PU2 0,77 Strongly supported 

PU3 0,69 Supported 

PU4 0,68 Supported 

Perceived Ease of Use 

(PEU) 

PEU1 0,63 Supported 

PEU2 0,56 Supported 

PEU3 0,57 Supported 

PEU4 0,53 Supported 

Attitude Toward Use 

(ATU) 

ATU1 0,79 Strongly supported 

ATU2 0,81 Strongly supported 

ATU3 0,74 Strongly supported 

Intention to Use (ITU) 

IU1 0,74 Strongly supported 

IU2 0,59 Supported 

IU3 0,71 Strongly supported 

 

The model was evaluated on four goodness-of-fit measures: Comparative fit 

index (CFI) = 0.89, Incremental fit index (IFI) = 0.90, Root mean square error of 

approximation (RMSEA) = 0.07, Root mean square residual (RMR) = 0.08. As 

CFI> = 0.60, IFI> = 0.90, RMSEA <0.08 and RMR <= 0.10 [40], all fall within 

accepted values and indicate a good fit. 

1.4.2 Reliability Test 

To test the internal consistency of the questionnaire and each of the scales within 

the same construct, Cronbach's Alpha was used [15], as used by several previous 

studies that extended TAM [1], [7], [11], [16], [52], [54]. 

Regarding the corresponding value, 0.6 is considered acceptable [23]. For this 

study, the scale suggested by [24] is applied, with four levels: excellent (0.90 or 

more), high (0.70 - 0.90), moderately high (0.50 - 0.70) and low (0.50 or less). 

To perform the statistical calculations, SPSS v22 was used and the results are 

presented in Table 7. 

 

Table 7. Reliability Statistics 

Construct 

Number of 

items 
Cronbach’s 

Alpha (α) 
Category 

Environmental sustainability (ES) 4 0.754 High 
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Perceived usefulness (PU) 4 0.799 High 

Perceived ease of use (PEU) 4 0.658 Moderately high 

Attitude toward the use (ATU) 3 0.819 High 

Intention to use (IU) 3 0.719 High 

 

These results show the internal consistency of the constructs is verified. 

1.4.3 Hypothesis Test 

To test the hypotheses, a Confirmatory Factorial Analysis (CFA) was carried out, 

using SPSS v22. To expand the case study, statistical methods were used to 

certify that the information collected and the results obtained are true and that 

they have high validity. 

For this, a Bartlett's Sphericity test was carried out [6], that looks to find a  Sig 

less than 0.05 for each construct. 

Likewise, the Kaiser-Meyer-Olkin test (KMO) was performed, which allows us 

to measure whether the partial correlations between the variables are of sufficient 

size to perform the analysis. This requires a minimum value of 0.5 to be 

acceptable and applicable [34].  

SPSS v22 was used to determine the results for both methods (Table 8). 

 

Table 8. KMO and Bartlett's Sphericity test of the sample 

Construct KMO 
Bartlett's Sphericity Test 

Aprox. Chi-square gl Sig. 

Environmental 

Sustainability (ES) 0.690 94.990 6 0.000 

Perceived usefulness 

(PU) 0.780 108.783 6 0.000 

Perceived ease of 

use (PEU) 0.678 48.799 6 0.000 

Attitude toward use 

(ATU) 0.714 95.379 3 0.000 

Intention of use (IU) 0.664 54.473 3 0.000 
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The results of Bartlett's Sphericity Test show that each construct has a Sig less 

than 0.05. Each one of the constructs tested obtained a value of 0.000. Regarding 

the data obtained from our sample, both the TAM and the additional constructs 

are adequate, so the matrix theory is discarded. 

Likewise, with respect to the results obtained from the Kaiser-Meyer-Olkin test 

(KMO), each of the constructs present a greater value than 0.5. Values between 

0.664 and 0.780 were calculated, so it can be affirmed that the partial correlations 

of the variables of the model are of a correct size for our analysis and results. 

1.4.4 Validation of hypothesis 

Structural equation modeling (SEM) was performed using the extension of the 

SPSS with the AMOS v22 software. It was given a confirmatory factor approach 

with linear regression for this validation. This is the method used to validate the 

hypotheses presented in other studies where TAM was extended [1], [7], [11], 

[54], [56]. 

The method requires graphing the model and the assumptions in AMOS v22 so 

that it can be related to the values of the surveys and either validate or refute the 

hypotheses. In Figure 2, we can see the model shown in the aforementioned 

software. 

 

Figure 2. Graphic model generated in AMOS v22 
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Table 9 shows each hypothesis, with their corresponding relationships with the 

constructs of the proposed model. The p value helps determine the validity of the 

hypotheses, with a smaller value indicating a more significant relationship, and 

reinforcing the validity of the hypothesis. Within the current literature, it is 

affirmed that a p value < 0.05 is the largest value that can support the validity of 

a hypothesis [7], [21]. 

It should be noted that the AMOS software represents a value of p < 0.0001 as 3 

asterisks ("***"), and thus affirms that a hypothesis raised within the model is 

strongly validated and supported [56]. 

 

Table 9. Report Obtained from AMOS 22 

Hypothesis Path Variables p value Results 

H1 PU  ATU .035 Supported 

H2 PEU  ATU .026 Supported 

H3 ATU  IU .049 Supported 

H4 PEU  PU  .001 Supported 

H5 PU  IU *** Supported 

H6 ES  PU  *** Supported 

 

1.5  Discussion 

This case study looks to understand how the public value construct of environmental 

sustainability affects the citizen adoption of e-government systems in the city of 

Lima, Peru. This construct was used to extend TAM, and the resulting model and 

each proposed hypothesis were supported by the data obtained from the study 

population. The results show that ES has a significant positive influence on PU. 

Furthermore, with this same sample it is shown that PU has a significant influence 

on IU. Therefore, it is indicated that hypotheses H6 and H5 are strongly supported. 

All other relationships, PEU -> PU, PEU-> ATU, PU-> ATU, ATU-> IU were 

statistically correct within their parameters, and thus the hypotheses are valid.  
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The public value ES has a direct, positive relationship with PU (H6). This indicates 

that an environmental sustainability component prompted citizens to perceive a new 

technology as useful. This could reflect a citizen awareness that the protection of the 

environment can positively affect their daily activities and thus provide benefits in 

the short and long term. As the nature of ES is that there is a community component 

to the construct, this could also reflect a perception that a technology is useful if it 

can benefit the community. Finally, this could be seen as bolstering the essence of 

public value, and promoting it as a way to clearly present and evaluate community 

benefits.  

Although both hypotheses H2 and H4 were validated, with PEU having a direct and 

positive relationship with PU (H4) and ATU (H2), they did not present a strongly 

supported relationship. This could suggest that while important, ease-of-use is not 

the only, or primary, factor that influences a Peruvian citizen’s perception of the 

importance of e-government services, and that there could be other factors that take 

precedence.  

The relationship between ATU and IU (H3) was also found to be direct and positive. 

This can be interpreted that for Peruvian citizens, once their attitude is positive, it 

directly influences their intention to use e-government services. 

The relationship between PU to ATU (H1) and PU to IU (H5) both present a direct 

and positive relationship. This could mean that for the Peruvian citizen, a perceived 

usefulness has a significant effect on his attitude and ultimately their motivation to 

use a technology.  

Finally, the path between PU and IU (H5) and ES and PU (H6), presented values of 

p < 0.0001, and thus show a strongly supported relationship. In fact, these were the 

highest ranked paths of the whole model, and H6 specifically presents strong 

evidence that environmental sustainability is a factor that promotes the use of 

Electronic Government services for citizens in Lima, Peru. 

Some of the statistical results, such as the AVE and the Discriminant validity, were 

affected by the profile of the interviewees, as the respondents were not from the rest 

of the country but from Lima. The department of Lima is atypical since 35.7% of the 

Peruvian population is concentrated in this location, with 11.6 million citizens [14]. 

The consequence of this population concentration is a heterogeneity of profiles with 

very different responses. For example, in 2019, 75.9% of residents of Metropolitan 
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Lima use the Internet, much higher than the 48.1% of citizens who use it in the rest 

of the country [27], [28], [29]. 

However, when viewed in total, only 57.1% of the Peruvian population used the 

Internet [27], [28], [29], significantly below, for example, the European Union, 

where populations of Sweden and Denmark top the list in Internet usage at 98% and 

97% respectively [20], with Bulgaria at the lowest rate of 68%. Worldwide Internet 

usage is at 53.9%, with usage rates for citizens living in urban and rural areas at 

66.4% and 22.6% respectively [31]. Other variables, such as age, can also influence 

the results. In the [27], [28], [29], the Peruvian national population was segmented 

into three age ranges: 6-16 years, 17-24 years and 25 and over. The percentage of 

Internet use in Metropolitan Lima for those ranges is 76.8%, 93.5% and 71.4% 

respectively. With usage rates in the rest of the country of 43.3%, 79.8% and 42.6%, 

this data present differences of between 13.7% and 33.5% in usage rates. Another 

factor considered in [27], [28], [29] is the educational level of the Peruvian 

population. In this case, these levels were segmented into four categories: Primary or 

less (including initial level and no level), Secondary, Non-university Superior and 

University Superior. In Metropolitan Lima, Internet usage by these education levels 

were 47.2%, 76.3%, 91.8%, and 95.2% respectively, while usage rates in the rest of 

the country were 18.2%, 57.0%, 82.1% and 92.5%. As the data show, the percentages 

are often significantly higher in the population of the capital. Regarding frequency 

of use, [27], [28], [29] segmented the percentage of the population who use the 

Internet, aged six years and over, into 4 categories: "once a day", "once a week", 

“Once a month” and “every two months or more”. With respect to these In 

Metropolitan Lima, the frequency of Internet usage was 85.1%, 14.0%, 0.8% and 

0.1% respectively, while the rest of the country showed frequency rates of 71.6%, 

25.4%, 2.9%, and 0.1%, suggesting that use in the capital is higher on a daily and 

day-to-day basis. According to the data, the most predominant population is not the 

one that uses the Internet the most and that the results found can be dispersed by their 

context. Additionally, there are other aspects of Lima's complex and varied social 

structure that present no equality between them and the concentration of different 

inhabitants in this specific district creates a dispersion of the results. 
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1.5.1 Implications for Research 

This is one of the first studies to successfully introduce environmental 

sustainability to extend TAM model in an e-government context. This opens the 

door to research that investigates how other pubic values, and public-interest 

factors in general, can influence behavior and encourage participation in e-

government services specifically, and digital systems in general. This research 

also provides a preliminary view on the Peruvian citizen and their perception of 

the general concepts of environmental sustainability. 

1.5.2 Implications for Practice 

As the adoption of e-government systems by citizens is required to fulfill the 

promise of a more interactive and responsive government, this study has practical 

implications as well. Officials in charge of e-government initiatives can now 

consider community-focused benefits, such as the perception of environmental 

sustainability, to positively influence citizen behavior and their intention to use 

e-government systems. This in turn can help reap the rewards of a government 

that is more connected to it citizenry. 

1.5.3 Limitations and future research 

The present investigation has some limitations that could be addressed in future 

projects. As a first study to test the viability of environmental sustainability as a 

public value influencing citizen adoption rates, e-government services were 

considered as a concept in general, the study focused on the urban, capital city of 

Lima. Future investigations should be more specific regarding the types of e-

government services and benefits. More importantly, given the complex and 

varied nature of Lima society, future investigations should look to control that 

variability for a more precise view user behavior.  

Finally, while the results obtained are within the range established to confirm the 

hypotheses raised, they could be optimized. Future research could identify the 

underlying relationships between the measured variables, improving the scale, 

and carrying out an Exploratory Factor Analysis (EFA). 

Likewise, environmental sustainability could be used to extend other adoption 

models to see if a higher accuracy could be achieved. 
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1.6  Conclusion 

In conclusion, this case study presents insights on how citizen perception of factors 

other than their self-interest, in this case the community interest factor of 

Environmental Sustainability, can positively influence their intention to use e-

government services in a population. This presents a new extension of the TAM 

adoption model with a construct that not only motivates self-interest, but also 

motivates the public interest of citizens to use a digital technology. 



XXV 

 

2. CONCLUSIONES DE LA TESIS: 

Como principal conclusión y hallazgo se encuentra el hecho de que el Valor Público, más 

específicamente la Sostenibilidad Ambiental, es influyente entre los ciudadanos debido a 

que la hipótesis planteada obtuvo un P < 0.0001, lo que apoya fuertemente la relación 

positiva y directa entre los constructos involucrados. La validez fue corroborada con 

métodos estadísticos que permitieron certificar que la muestra recolectada es consiste y que 

la data obtenida durante la validación es correcta. Esto se debe tener en consideración por 

parte del gobierno peruano y los responsables políticos de modo que así se pueda lograr 

aumentar la adopción de estos servicios en el país. 

Además, los resultados de la investigación demuestran que los constructos de TAM (utilidad 

percibida, la facilidad de uso percibida, y la actitud) son factores importantes que ayudan a 

conocer la intención de los ciudadanos de utilizar los servicios de Gobierno Electrónico. 

Todas las hipótesis planteadas al respecto dentro de la investigación han sido comprobadas 

y apoyadas luego de un análisis estadístico, por lo que se puede afirmar que se ha probado 

la consistencia y validez del modelo TAM a nivel nacional. 

De igual manera, se puede concluir que este modelo extendido propuesto puede dar lugar a 

futuras investigaciones, en la cuales se profundice en el estudio del Valor Público y su 

adopción en Perú y el mundo. Esto se debe a que la propuesta es replicable en múltiples 

contextos por la facilidad de entendimiento que tiene la variable adicional y las 

características que presenta el país en el que se investigó de acuerdo a las Naciones Unidas 

[49]. 
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