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Abstract: This article examines the relationships between the implementation complexity of integrated management systems,
environmental responsibility, and operational efficiency in hotels within the V4 countries. The aim was to analyse the impact of
procedural complexity on the willingness to adopt environmental standards and to evaluate whether integrated quality
management systems contribute to reducing customer complaints. The research was conducted in 2025 on a sample of 312 hotels
in Slovakia, the Czech Republic, Poland, and Hungary using the Computer-Assisted Web Interviewing (CAWI) method,
achieving a response rate of 65.27%. Spearman's rank correlation coefficient and the Independent Samples t-test were applied to
verify the proposed hypotheses. The statistical analysis confirmed a strong negative correlation (p = —0.742; p < 0.001) between
implementation complexity and the level of environmental activity, indicating that administrative burden represents a major
barrier to the adoption of sustainable management practices. At the same time, hotels with an established quality management
system recorded significantly fewer customer complaints (1.82 per 100 guests) than non-certified hotels (4.18 per 100 guests).
The findings demonstrate that integrating quality and environmental management systems generates measurable operational and
reputational benefits while highlighting the importance of simplifying implementation procedures. The study contributes to the
literature on Green Quality Management in the Central European hospitality sector and provides practical recommendations for
hotel managers seeking to improve service quality, strengthen environmental responsibility, and enhance long-term
competitiveness through integrated management approaches. The findings also provide empirical evidence supporting the wider
adoption of integrated management systems as a strategic tool for sustainable hotel development in the V4 region.
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* * * * * *

INTRODUCTION

The current global accommodation services sector has been undergoing a period of radical paradigmatic transformation
over the last five years. Traditional management models, which historically focused exclusively on volume maximization and
immediate profit, are currently being replaced by sophisticated models built on digital agility, an ethical approach, and
environmental integrity (Buhalis, 2020). In the specific socio-economic space of the Visegrad Group (V4) countries, this
process is amplified not only by post-pandemic recovery and the energy crisis but primarily by increasing legislative pressure
from the European Union in the areas of ESG (Environmental, Social, and Governance) reporting and taxonomy requirements
for sustainability (Bani-Melhem et al., 2022). Today, 3* to 5* category hotels in this region face competition not only in price
or location but, above all, in the ability to demonstrate systemic quality linked to authentic environmental responsibility, which
is becoming a key determinant of the modern traveller’s purchasing behaviour. Despite the proclaimed support for green
innovations and digital transformation, the practice of Central European hospitality exhibits a phenomenon defined by the
academic community as "implementation paralysis" or resistance to systemic change. Hotel management in the V4 region
often perceives the introduction of certified management systems (such as 1SO 9001 or ISO 14001) not as a strategic
investment in efficiency, but as a bureaucratic burden and an administrative barrier that consumes critical personnel and
financial resources (Yeh et al., 2017; Vargova & Matusikova, 2025). This study, therefore, responds to the existing scientific
gap in understanding the causal relationship between the perceived procedural complexity of these systems and the actual
willingness of enterprises to implement environmental standards. In an era of online reviews and user-generated content, guest
feedback has become a critical source of information for improving service quality and maintaining hotel competitiveness
(Xiang et al., 2015). At the same time, digital transformation and smart tourism technologies enable hotels to respond more
effectively to customer expectations and continuously improve service quality (Buhalis, 2020). Consequently, the ability to
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eliminate operational deficiencies and customer complaints through rigorous systemic management has become a decisive
factor for the long-term competitiveness and reputation of hotel facilities in the Central European region.

THEORETICAL BACKGROUND

Integrated Management Systems (IMS) and Process Synergy

The traditional concept of Total Quality Management (TQM) has gradually evolved into Integrated Management
Systems (IMS), which combine several international management standards into a single coherent framework. The core
of these systems is typically the 1SO 9001 standard (quality management), which is commonly integrated with 1SO
14001 (environmental management) and 1SO 45001 (occupational health and safety), enabling organisations to improve
process efficiency, reduce duplication, and strengthen overall organisational performance (Zeng et al., 2007).

According to Zeng et al. (2007), the successful implementation of integrated management systems reduces process
duplication and improves organisational coordination. However, their effectiveness depends largely on top management
commitment, organisational capabilities and the successful integration of management practices into everyday
organisational processes. Innovation in the hospitality industry depends not only on the implementation of formal
management systems but also on organisational conditions that support employees' intrinsic motivation, empowerment
and innovative behaviour. Hotels that foster these organisational capabilities are better positioned to implement new
managerial practices and improve their competitiveness (Khalifa et al., 2023).

Green Quality Management (GQM) and Barriers in the V4 Countries

The concept of "Green Quality Management" (GQM) currently represents the most advanced approach to managing hotel
services, where quality control tools are directly linked to environmental sustainability goals (Buhalis et al., 2023). Despite
clear benefits in terms of energy optimisation, waste reduction and customer loyalty, the implementation of GQM still faces
significant organisational and economic barriers. Early evidence by Mensah (2006) showed that although many hotels
recognise the importance of environmental management, the adoption of structured environmental practices varies
considerably according to hotel characteristics and available organisational resources. Garay & Font (2012) demonstrated that
the successful implementation of environmental initiatives in accommodation enterprises depends largely on managerial
commitment and the effective integration of sustainability practices into everyday business operations. Similarly, Vargova &
Matusikova (2025) found that tourism enterprises perceive environmental innovations as beneficial for competitiveness, but
their implementation is constrained by high implementation costs, technical requirements and the need for specialised
knowledge. Consistent with these findings, Yeh et al. (2017) argue that hotels often hesitate to adopt green management
practices because managers perceive substantial organisational and economic barriers and because the benefits of
environmental initiatives are not always immediately reflected in customer perceptions or short-term business performance.
Robinot & Giannelloni (2010) additionally demonstrated that customers do not always recognise or value environmental
initiatives unless these are effectively communicated and integrated into the overall service experience.

Psychological Factors: Authenticity versus Greenwashing

Current academic discourse increasingly emphasizes the distinction between genuine, systemic implementation of
sustainable solutions and their superficial marketing presentation. Hotels that implement environmental initiatives only
superficially risk being perceived as engaging in greenwashing, which may undermine customer trust and reduce the
credibility of sustainability claims (Garay & Font, 2012). Authentic sustainability practices have become an increasingly
important factor influencing guests' perceptions and service evaluation. Beresecka et al. (2024) further demonstrated that the
labelling and communication of accommodation services significantly influence guests' emotional perceptions and the overall
evaluation of hospitality services, highlighting the importance of transparent and credible communication.

In the Central European context, Lérincz et al. (2022) also highlight the growing importance of sustainability-related
attributes in shaping customer perceptions of hospitality services. Olya et al. (2021) demonstrated that hotels' sustainability
practices positively influence guests' satisfaction and loyalty, particularly when guests are familiar with these environmental
initiatives. Similarly, Thai & Nguyen (2022) found that green hotel practices enhance customer satisfaction and strengthen the
hotel's green image, which subsequently encourages positive customer behaviours and greater engagement with the hotel.
Therefore, integrating quality management with environmental management systems enables hotels to communicate
sustainability initiatives as an authentic part of their value proposition, thereby increasing the perceived value of the service.

Complaint Elimination via Standard Operating Procedures (SOPs)

Customer complaints in the hospitality industry represent an important source of information for improving service
quality and maintaining customer satisfaction. They provide managers with valuable feedback regarding operational
deficiencies, service inconsistencies, and unmet customer expectations, enabling continuous quality improvement.
According to Kandampully et al. (2015), an effective quality management system serves as a preventive and stabilising
mechanism that minimises operational errors through clearly defined Standard Operating Procedures (SOPs), thereby
supporting consistent service quality despite operational challenges. Standardised operating procedures reduce service
variability, facilitate employee training, and ensure that critical service processes are performed consistently regardless
of staff turnover. In the digital environment, customer complaints expressed through online reviews have become an
increasingly important indicator of service quality and organisational performance, significantly influencing hotels'
reputation and competitiveness (Xiang et al., 2015). Consequently, the systematic collection, analysis, and elimination
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of recurring complaints should be regarded as an integral component of integrated quality management. By combining
standardised operational procedures with continuous customer feedback, hotels can reduce service failures, improve
guest satisfaction, and strengthen their long-term competitive position.

Regional Trends and Digital Transformation in the Hospitality Industry

Within Poland, the ISO 14001 standard is becoming a key differentiation tool for competitiveness in the international
market (Fonseca & Domingues, 2018). In Hungary, increasing attention has been devoted to integrating sustainability
attributes into hotel services, as guests increasingly value environmentally responsible accommodation and holistic
sustainability practices (Asvanyi & Chaker, 2023). Recent studies indicate that the implementation of smart technologies
and digital solutions supports more efficient destination and tourism management by simplifying operational processes
and improving decision-making (Gajdosik, 2019). Previous research indicates that investments in environmental
sustainability and systematic quality management can strengthen hotels' long-term competitiveness and organisational
performance (Singjai et al., 2018; Kandampully et al., 2015).

Zeng et al. (2007) demonstrated that the successful implementation of integrated management systems depends
largely on top management commitment, organisational capabilities and the effective integration of management
practices into everyday organisational processes. Based on the synthesis of the aforementioned literature, we formulated
two primary hypotheses that address the identified research gaps.

Hypothesis 1 (H1), is grounded in the findings of Khalifa et al. (2023), Yeh et al. (2017), and Vargova & Matusikova
(2025), who identify administrative and organisational barriers as key inhibitors of environmental innovation and the
implementation of management systems.

Hypothesis 2 (H2), which assumes that quality management leads to a reduction in customer complaints and
environmental deficiencies, stems from the theoretical framework of Kandampully et al. (2015) regarding the stabilising
role of Standard Operating Procedures (SOPs) in service quality. In this context, the development of a methodological
model for the digital passportization of tourism in Slovakia appears to be a critical step. Such a system would enable the
standardized digital recording of hotel attributes, including their environmental and quality certifications, thereby
facilitating more efficient management and benchmarking within the sector.

For this reason, the aim of the study was to find out through the following research questions:

RQ1: To what extent does the perceived administrative and procedural complexity of integrated management systems
act as a barrier to the implementation of environmental responsibility standards in hotels within the V4 region?

RQ2: Is there a statistically significant difference in the frequency of customer complaints between hotels that have
implemented a quality management system and those that operate without such a system?

MATERIALS AND METHODS

The aim of the research was to analyse the relationships between the complexity of management system
implementation, environmental responsibility, and operational efficiency expressed through the complaint rate in the hotel
sector of the V4 countries. Based on the theoretical framework and anticipated barriers in the service sector, the following
hypotheses were established:

Hypothesis 1 (H1): We assume that the complexity of implementing integrated quality management systems
significantly influences the rate of adoption of environmental standards within the management of hotel facilities.

Hypothesis 2 (H2): We assume that the implementation of quality management positively affects the elimination of
deficiencies in environmental responsibility, leading to an overall reduction in the number of customer complaints.

The survey was conducted in 2025 to obtain a representative perspective of the Central European hotel market. Out of a
total of 478 contacted hotels, 312 entities participated in the research. To ensure high data quality, the sample was
categorized by hotel standard (stars) across all V4 countries:

Poland (PL): 115 hotels in total, consisting of 54 (3*), 48 (4*), and 13 (5*) facilities.

Czech Republic (CZ): 85 hotels in total, consisting of 42 (3*), 33 (4*), and 10 (5*) facilities.

Hungary (HU): 62 hotels in total, consisting of 31 (3*), 24 (4*), and 7 (5%) facilities.

Slovakia (SK): 50 hotels in total, consisting of 25 (3*), 19 (4*), and 6 (5*) facilities.

In summary, the final sample (n = 312) comprised 152 three-star hotels (3), 124 four-star hotels (4), and 36 five-star hotels
(5)*. The distribution of the sample by country and their share in the total research is presented in the following Table 1.

Table 1. Research sample distribution and response rate by country (Source: own processing)

Number of Contacted Number of Returned Response Rate within
Country - - Share of Total Sample
Hotels Questionnaires (n) Country
Poland (PL) 180 115 63.89 % 36.86 %

Czech Republic (CZ) 130 85 65.38 % 27.24 %
Hungary (HU) 90 62 68.89 % 19.87 %
Slovakia (SK) 78 50 64.10 % 16.03 %

TOTAL 478 312 65.27 % 100.00 %

Data were collected using a structured questionnaire (CAWI), which was distributed to hotel managers. The variables
were quantified as follows:
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1. Perceived Complexity: Measured using a 5-point Likert scale (1 — minimum complexity, 5 — high complexity),
encompassing financial, temporal, and personnel aspects.

2. Environmental Activity: An index score based on the presence of green certifications (e.g., 1ISO 14001, EU
Ecolabel) and internal eco-policies.

3. Management Quality: Binary classification (certified quality management system vs. informal management).

4. Customer Feedback: The average number of official complaints recorded per 100 guests during the monitored period.

J) 1 Formulation of Research Questions &
Hypotesies

02 Questemoure Design & CAWI Data
Collection (n=312)

O3 Data Pre-processing &
Descriptive Statistics

04 Speraman’s Rank Corrlation (p) (for H1)
(for H1)

5 Levene’s Test & Indepedent Samples t-test
(|) (for H2)

Figure 1. Display of methodological progression (Source: own processing)

The primary data obtained were subjected to statistical analysis using IBM SPSS Statistics software. The analytical
procedures were selected based on the nature of the variables and the distributional characteristics of the dataset:

For Hypothesis 1 (H1): Spearman’s rank correlation coefficient (p) was employed to test the relationship between
implementation complexity and environmental activity. This non-parametric test was chosen because the data regarding
perceived complexity are ordinal in nature (5-point Likert scale) and do not meet the assumption of a normal distribution.

For Hypothesis 2 (H2): An Independent Samples t-test was used to compare the means of two independent groups
(hotels with a certified management system vs. those without). Prior to the t-test, Levene’s Test for Equality of Variances
was performed to verify homoscedasticity, ensuring the reliability of the comparison between the groups.

The methodological progression of this study, as illustrated in Figure 1, follows a structured multi-stage framework
designed to ensure high internal validityl. The process began with the identification of specific research gaps within the
V4 hotel sector, leading to the formulation of two research questions and corresponding hypotheses.

Data collection was executed through a targeted CAWI survey of 312 hotels, ensuring a representative sample across
all V4 countries. For data analysis, we employed a combination of non-parametric tests (Spearman’s p) to evaluate
implementation barriers (H1) and parametric tests (Independent Samples t-test) to quantify operational efficiency gains
(H2), following rigorous checks for homoscedasticity via Levene’s test.

RESULTS AND DISCUSSION

In this chapter, we present the statistical evaluation of the primary data obtained from the research conducted in the V4
countries. The analysis focuses on the verification of two established scientific hypotheses using a sample of n=312 hotel
facilities in the 3-5 categories

The objective of testing H1 was to identify the degree of dependence between the perceived complexity of
implementing integrated management systems (independent variable) and the level of adoption of environmental standards
(dependent variable). Given the ordinal nature of the data, Spearman’s rank correlation coefficient (p) was applied.

Table 2. Correlation analysis of environmental activity dependence on procedural complexity (Source: own processing)

Statistical Indicator Value (V4 total) Interpretation of Result
Spearman’s Coefficient (p) -0.742 Strong negative correlation
Coefficient of Determination (R2) 0.551 High degree of influence (55.1%)
Significance Level (p-value) <0.001 Statistically highly significant
Standard Deviation 0.48 High degree of respondent consensus

The results in Table 2 confirm a strong indirect linear dependence. The coefficient of determination R? = 0.551 suggests
that the perceived complexity of processes explains more than half of the variability in the rate of adopting environmental
innovations. Based on p < 0.001, we can conclude that hypothesis H1 is confirmed. For hotel management in the V4
region, the administrative and temporal complexity of certification represents a barrier that significantly inhibits pro-
environmental behavior. Within H2, we examined the effectiveness of quality management systems in eliminating
operational deficiencies. We compared the average incidence of complaints per 100 guests between hotels with an
implemented system and those without. Regarding the sample structure, it is important to note that certified management
systems predominated especially in the 5-star category (all 36 facilities) and 4-star hotels (98 facilities), while informal
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management prevailed in the 3-star hotel segment. The statistical analysis in Tables 3 and 4 demonstrated that hotels with
an implemented quality management system achieve, on average, 2.36 fewer complaints per 100 guests compared to hotels
without a system. This 56.5% difference in the error rate confirms the high operational efficiency of process management.
This phenomenon is most prominent in the 4-star and 5-star segments, where standard operating procedures (SOPs) are
more deeply integrated into daily operations. Given the significance level of p < 0.001, we accept hypothesis H2.

Table 3. Descriptive statistics of complaints by the presence of a management system (Source: own processing)

Hotel Group Number (n) Mean Complaints Standard Deviation
With a quality management system 177 1.82 0.65
Without a quality management system 135 4.18 1.24

Note: The group with a system consists primarily of higher-standard hotels (4* and 5*), suggesting a correlation between hotel
category and procedural discipline.

Table 4. Independent samples t-test parameters (H2) (Source: own processing)

Parameter Value Interpretation
t-statistic -11.84 Significant difference in means
Degrees of freedom (df) 310 Corresponds to the research sample size
Significance level (p) <0.001 The difference is statistically certain

The results provide clear evidence of the economic and reputational value of management systems. While H1
identifies bureaucracy as the primary obstacle to sustainability, H2 demonstrates that overcoming this barrier—
particularly in the higher-standard segment (4* and 5*) - leads to significant cost savings associated with guest
compensation and strengthens brand reputation in the saturated V4 market.

It appears that although the administrative burden is perceived negatively, its systemic mastery directly correlates
with higher operational integrity. The results obtained reveal a specific pattern of managerial behaviour within the hotel
segment of the V4 countries. We observe a critical clash between the effort to modernize services and persistent
structural barriers defined by the subjective perception of procedural complexity.

The “Administrative Brake” Phenomenon in Environmental Management

The confirmation of hypothesis H1 uncovers problematic areas of current managerial practice in the Central
European region. The identified strong negative correlation (p = -0.742) suggests that environmental responsibility in
V4 hotels is not yet perceived as an inherent part of quality management, but rather as an external administrative burden.
In the context of the studied region, this phenomenon can be attributed to a certain “historical debt” in the culture of
process management. While in Western Europe, standards such as 1SO 14001 are accepted as effective tools for
optimizing operating costs and resources, managers in the V4 region primarily interpret them through the prism of
bureaucracy. The coefficient of determination (R? = 0.551) clearly indicates that up to 55% of the variability in the
implementation of environmental standards is conditioned by the perceived complexity of processes.

This phenomenon is particularly significant in the 3-star hotel segment, which represents 48.7% of our sample
(n=152) and often lacks dedicated personnel for the ESG (Environmental, Social, and Governance) area.

Consequently, the key to accelerating sustainable tourism is not merely tightening regulations, but radically
simplifying implementation frameworks. A promising solution to this 'administrative brake' is the implementation of
digital passportization systems. By modeling tourism data digitally, the administrative burden associated with
certification and reporting could be significantly reduced, allowing hotel managers to focus on the actual
implementation of sustainable practices rather than on manual documentation.

Quality as an Economic Shield Against Increasing Complaints

The verification of hypothesis H2 provides a fundamental counterargument to concerns regarding implementation
complexity. Although the introduction of Quality Management Systems (QMS) is perceived as complex, its impact on
operational stability is demonstrable. The profound difference in the average number of complaints (1.82 for certified
hotels vs. 4.18 for non-certified) confirms that investment in systemic management represents a highly effective form of
risk management in the V4 context. We explain this significant difference by the high degree of standardization.

Our analysis showed that while 5-star hotels in the V4 region utilize the benefits of certification extensively, clearly
defined Standard Operating Procedures (SOPs) are absent in lower categories.

At a time when the V4 labour market faces acute fluctuation, SOPs serve as a key stabilizing element. The modern
guest in the 3-star to 5-star hotel segment demands a consistent level of service; our data confirm that process-driven
hotels can eliminate human factor failures, which are the primary source of complaints in the hospitality industry.

Synergy of Quality and Ecology: An Integrated Approach as the Way Forward

A surprising, yet logically following finding is that hotels that successfully overcame the complexity barrier (H1)
automatically achieve the best results in guest satisfaction (H2). The modern customer in the V4 region is undergoing a
knowledge transformation; they no longer complain only about primary deficiencies (e.g., a “cold dinner”) but have
become highly sensitive to environmental lapses, such as the excessive use of single-use plastics. This finding is consistent
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with Ulkii (2025), who demonstrated that hotel managers still prioritize service quality over sustainability objectives,
although the long-term competitiveness of hotels depends on achieving an appropriate balance between these two
dimensions. An Integrated Management System (IMS) thus protects the hotel from two critical risks simultaneously:
operational error rates and reputational damage in the area of greenwashing. The future success of hotel facilities in the
V4—from family-owned 3-star pensions in the Tatra Mountains to luxury Warsaw hotels—will depend on the ability of
managers to perceive ecology not as isolated "extra work," but as an integral part of the overall promise of quality.

CONCLUSIONS

The aim of this study was to examine the relationships between the implementation of management systems, the
perceived complexity of processes, and their impact on environmental responsibility and guest satisfaction within the hotel
sector of the V4 countries. The empirical analysis of the sample of 312 hotels yielded key insights that advance both
theoretical understanding and managerial practice within the hospitality industry. The research confirmed both established
hypotheses. First, a high perceived complexity of implementation acts as a significant barrier preventing hotels from
transitioning to sustainable business models (H1). This reveals that administrative paralysis remains a primary obstacle to
green innovation in Central Europe, as complex documentation requirements distract hotel operators from adopting
functional ecological initiatives. Second, it was demonstrated that hotels that overcame this resistance and implemented a
formal quality management system exhibit a 56.5% lower rate of customer complaints (H2). This substantial reduction in
operational errors underscores that process standardization acts as a stabilizing mechanism for service quality.

This synergistic effect proves that quality and ecology are not in conflict but form a common foundation for increasing
competitiveness in the region. From a practical perspective, these findings yield several critical managerial implications.
Hotel executives must focus on the reduction of administrative burden by prioritizing process digitalization, which can
effectively lower perceived system complexity and free up operational capacity for environmental measures.

In this context, hotel managers are encouraged to actively participate in emerging systems of digital passportization.
Adopting these methodological frameworks for the digital evidence of service quality enhances procedural transparency and
offers a distinct competitive advantage in the V4 digital marketplace. Furthermore, standardization of operating procedures
(SOPs) serves as a vital cost-saving tool, ensuring service stability even amidst the high employee turnover typical of the
Central European hospitality sector. To maximize operational efficiency, ecological measures should be integrated directly
into daily quality checklists, ensuring that sustainable behavior becomes a routine operational habit rather than an additional
administrative burden. Ultimately, this study contributes to the development of Green Quality Management theory within the
specific context of the transitioning economies of Central Europe. By illustrating how quality standards directly mitigate
operational risks while fostering environmental responsibility, the research provides a holistic framework for regional
hospitality management. To build upon these findings, future research should focus on the longitudinal monitoring of hotels
over extended periods (5 years or more) to systematically measure the long-term return on investment (ROI) of
environmentally oriented quality management systems and evaluate the sustained durability of these integrated processes.

Limitations of the study

Despite the robustness of the data obtained and the high statistical significance of the results, it is essential to consider
certain methodological limitations when interpreting the findings:

e Self-reporting Bias: The primary data were generated through surveys administered to hotel managers. As noted by
Podsakoff et al. (2003), self-reported survey data are susceptible to common method bias and social desirability bias,
potentially leading respondents to overstate socially desirable behaviours, including their commitment to environmental
responsibility. Similarly, Kandampully et al. (2015) warn that managers might underreport the incidence of complaints to
protect the enterprise's reputation.

e Abstraction of Cost Indicators: The variable "implementation complexity” was operationalized as a subjective
managerial attitude. This study encounters a limitation defined by Vargova & Matusikova (2025)—the absence of objective
financial data (e.g., actual audit costs in EUR), which prevents a precise quantification of the investment's break-even point.

e Heterogeneity of the V4 Legislative Environment: Although the V4 countries share a common geopolitical space,
differences in national regulatory frameworks and institutional support mechanisms may influence hotels' willingness to
adopt environmental standards beyond the legal minimum (Vargova & Matusikova, 2025). These external factors were
not explicitly incorporated into our analytical model and may therefore have affected the observed relationships.

e Sectoral Constraints: The research focused on the 3-star to 5-star hotel segment (with a significant representation
of 3 and 4 categories, comprising 88.5% of the sample). According to Gajdosik (2019), these categories exhibit a higher
degree of procedural discipline; therefore, the results cannot be automatically generalized to the budget accommodation
or pension segments.

e Cross-sectional Nature of the Data: This study is based on a cross-sectional research design, which does not allow
the long-term effects of integrated management systems on organisational performance to be assessed. Future
longitudinal studies are therefore needed to evaluate the sustainability of these effects over time.
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