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Abstract 
The extent to which the productivity and wellbeing of employees is being 

impacted and determined by extent of illumination within workplaces 

cannot be overemphasized. This has become so pertinent that health and 

safety agencies across the globe have continued to enjoin and educate 

employers on the pressing need to put adequate lighting equipment and 

mechanisms in place to ensure the continuous safety and wellbeing of their 

employees. This study focused on evaluating the extent and impacts of 

illumination (lighting) levels within the physical work environment, using 

the Petroleum Training Institute (Effurun, Delta State) as a case study. This 

study utilized survey method (questionnaires) to elicit primary data on the 

perception of 150 employees (lecturers, administrative staffs, technicians 

and librarians) on about illumination levels within the institute using a 4-

point likert scale. This study also utilized photometer to measure 

illumination levels at offices in 4 different locations (Academic Block, 

Administrative Block, Administrative Extension Block and Laboratories) 

within the institute. In addition, observations were done on the locations 

during mid-day. The data generated was analyzed using S.P.S.S version 23. 

The findings from evaluation reveal that despite majority of participants 

admitting that they feel safe with lighting conditions in the institute, it was 
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also discovered that lighting need to be improved in some locations to meet 

recommended standards by the US General Services Administration 

(GSA). It is suggested that illumination levels need to be adjusted in 

locations where they are considered low or high within the institute to 

reduce exposure to health hazards like poor eyesight, overheating and 

exhaustion, coupled with frequent monitoring of illumination levels within 

all locations within the institute. 
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Introduction 
Background 

The environment is generally 

regarded as an immediate surrounding 

which is manipulated by people to 

conveniently exist. Consequently, if 

the manipulative efforts undertaken 

are wrongly implemented, it may lead 

to people being exposed to potential 

hazards which ultimately 

compromises safety and hinders 

optimal productivity within the 

workplace. Ajala (2012) describes 

workplace as the environment where 

workers (employees) carry out their 

assigned duties, while Mike (2010) 

suggests that an effective workplace 

exists where factors within its 

immediate environment foster the 

achievement of organizational 

objectives. In addition, the safety of 

the immediate workplace 

environment significantly is opined to 

influence the interaction between 

employees within organization, the 

performance of their duties and how 

they are controlled in the modern and 

dynamic corporate arena (Mike, 

2010). The safety of the immediate 

work environment also plays a pivotal 

and direct role in influencing sense of 

responsibility, productivity and 

interpersonal interactions. This has 

been posited because the nature and 

peculiar features of a room and 

environment where a group converges 

is a major determinant of satisfaction 

and level of productivity (Smith, 

2011). There are numerous studies on 

the work environment which reveal 

that workers are largely satisfied with 

some specific features within the 

workplace environment. These studies 

also emphasized that certain features 

within workplaces determine the 

extent to which satisfaction, effective 

communication, comfortability, 

sufficient penetration of natural 

lighting, adequate ventilation and 



217  africanscholarpublications@gmail.com                                                                               

 2021 

 

acceptable sound levels exist (Humphires, 2005; Veitch et al., 2004; Dilani, 

2004; Larsen et. al., 1998; Schley, 2019; Moloney, 2011; Chandraseker, 2011; 

Ajala, 2012). 

 

Rationale 

In consideration of the context within which the studies by Chandraseker (2011) 

and other researchers were undertaken, it becomes evident that most of these 

studies majorly targeted profit-based organizations, while empirical research 

conducted to unravel the impact of the workplace environment on the safety of 

employees within public and Non-Governmental Organizations (NGOs) have 

been virtually non-existent and mediocre. This apparent gap in literature has 

created an intellectual vacuum which makes it imperative to undertake an 

investigation into how the work environment impacts the productivity and 

performance of employees, with focus on the Petroleum Training Institute 

(Delta State, Nigeria). Consequently, this work sets out to specifically evaluate 

the extent to which the employees of the institute perceive they are protected by 

existing safety (lighting) measures, and appraise the illumination (lighting) 

conditions within selected workstations to ascertain conformity to 

recommendations on by OSHA and US General Services Administration 

(GSA), which are leading organizations on safety within global work 

environments. 

 

Literature Review 

The extent to which the productivity and wellbeing of employees is being 

impacted and determined by the safety of environmental factors within 

workplaces cannot be overemphasized. This has become so pertinent that health 

and safety agencies across the globe have continued to enjoin and educate 

employers on the pressing need to put adequate mechanisms in place to 

ensure the continuous safety and wellbeing of their employees. 

 

Workplace Environment 

Generally, the environment refers to immediate surroundings and other factors 

which impact wellbeing and safety, while the work-environment covers any 

place people converge to pursue the achievement of organizational objectives 

(Chandraseker, 2011). In addition, the work- environment includes all the 

systems, processes, structures, tools and every other factor which employees 
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interact with that tend to positively or negatively impact their performance and 

completion of tasks (Chandraseker, 2011). Thus, the workplace environment 

poses as the most crucial factor which determines the level of employee 

satisfaction within the contemporary and dynamic business world. There are 

numerous studies on the work environment which reveal that workers are 

largely satisfied with some specific features within the workplace 

environment. These features are suggested to include how the work 

environment promotes satisfaction, comfortability (furniture and temperature) 

with sufficient penetration of natural lighting and adequate ventilation 

(Humphires, 2005; Veitch et al., 2004; Dilani, 2004; Larsen et al., 1998). 

Likewise, the quality of work and productivity of employees has been opined 

to be largely dependent on the extent to which their immediate work-

environment engages and impacts their drive to acquire new skills to perform 

optimally (Chandraseker, 2011). The latter also posits that the level of 

employee’s motivation and skills also influences their error rate, output rate, 

innovation, collaboration, rate of absenteeism and length of service. However, 

the work-environment in most industries globally remains largely unsafe for 

employees. This is associated with the existence of unsafe facilities and 

conditions; unsuitable furniture, poorly designed workstations, lack of 

ventilation, excessive noise, inappropriate lighting, limited supervisory 

support, restricted workspace, poor communication, poor safety measures for 

emergencies and lack of personal protective equipment, which affects the 

health and safety of employees and adversely impacts productivity (Smith, 

2011).  

Considering the inherent dangers of unsafe work-environments, organizations 

have begun to recognize the pressing need for adequate protection of their 

employees (Ajala, 2012). Consequently, progressive companies are taking the 

initiative to put adequate safety measures in place within work environments 

because they consider the wellbeing of their employees to be crucial and 

pertinent to overall organizational productivity. There is also the suggestion 

that employees consider their level of productivity to be driven by how the 

work environment promote satisfaction, effective communication, 

comfortability, sufficient penetration of natural lighting, adequate ventilation 

and acceptable sound levels (Humphires, 2005; Veitch et. al., 2004; Dilani, 

2004; Larsen et. al., 1998; Bruce, 2008; Moloney, 2011; Chandraseker, 2011; 

Ajala, 2012). 
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Physical Workplace Environment 

The issues associated with the physical work environment are not an 

unfamiliar subject, with Kotler as early as 1973 emphasizing the importance 

of enhancing the work environment and how this was crucial for the 

improvement of employee productivity (Davenport, 2005). Kamarulzaman et 

al. (2011) reveal that because people spend a high percentage of time within 

their workplace, it plays a vital role in determining their overall productivity 

and safety. Similarly, Bergs (2002) also suggested that amongst the office 

buildings in Western Europe and North America referred to as “problem 

buildings”, their workers often issued health complaints with majority of these 

complaints being traced back to air quality and discomfort in terms of 

temperature, aside from other non-specific health complaints such as 

headaches and eye irritation. Likewise, Leaman  (1995) also showcased that 

employees who were unhappy with their office environment were more likely 

to admit that they were less productive at work. This low level of productivity 

and unhappiness is usually due to reaction to factors like temperature, air 

quality, noise, and lighting (Al horr et al. 2016). Moreover, Bergs (2002) also 

suggests that a low-quality workplace can contribute to reduced productivity, 

while Davenport (2005) in agreement also posited that the quality of the 

physical workspace is becoming more critical than ever. In aftermath, the 

crucial role of monitoring workplace environment cannot be underestimated 

because it helps to gather information on one or more measurements that are 

used to assess its status (Newman, 1977). This includes the identification of 

any biological, physical and chemical hazards which are at a level that may be 

detrimental to the health of employees. Particularly, with a robust 

environmental monitoring program in place, the level of risk to employees will 

be regularly assessed and appropriate measures to minimize and monitor any 

risk will be put in place (Artiola, 2004). 

 

Illumination 

Generally, lighting illuminance level covers the minimum level of lighting 

required to actualize a specific task within a work environment (Lee, Moom 

and Kim, 2014). Most of the standards that cover lighting within workplaces 

like the OSHA and US General Services Administration recommend that the 

minimum level of illumination within workplaces where various activities like 
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writing, typing and reading are undertaken should be 500Lux. This 

recommendation translates that the level of illumination within the 

environment of a workplace should be up to half a meter at 300 lx, while the 

remaining areas should be illuminated at 200 Lux (Lee, moon and Kim, 2014; 

Van Bommel and Van Den Beld, 2004]. In addition, they suggested that the 

quality, uniformity and quantity of light in the workplace should be 

determined by its mounting height, luminaire type, positioning and light 

distribution. Crucially, the correlated color temperature (CCT) and color 

rendering index (CRI) of the light source determine the perception of light 

within any workplace or space. Thus, CCT and CRI play major roles in 

influencing the psychological and physiological wellbeing of people in 

workplaces (Kralikova and Wessely, 2016). This role is even more emphasized 

with evidence that the CCT of light source influences visual comprehension 

which is directly associated with comfort, enhanced moods, visual satisfaction 

and cognitive improvement (Lee, Moon and Kim, 2014). Consequently, it has 

become evident the imperativeness of having adequate illuminance levels in 

workplaces extend beyond mere installation of lighting gadgets which can 

provide adequate quantity of light, but further encompasses other factors like 

the nature of light (natural or artificial), lighting uniformity, light color, 

lighting distribution, color temperature, color rendering, glare control and 

flicker (Veitch and Newsham, 1998; International Commission on 

Illumination, 2002). 

 

Illumination and Productivity in the Workplace 

Evidence from the studies undertaken in the early nineties to investigate the 

impact of lighting shows that the quality of light can significantly influence 

employee productivity of silk weavers (Heerwagen et. al, 1998). Overtime, 

further studies have also revealed that a direct relationship still exists between 

work output and the amount of daylight. Similarly, Romm and Browning 

(1994) also claim that interactions between employees can be successfully 

enhanced using open-office layout with integrated day lighting thereby 

potentially increasing productivity by 15%, while Pierson (1995) also believes 

that higher productivity levels associated with day lighting help to meet 

deadlines and win contracts. The impact of lighting is also evident with reports 

that showing an increment in productivity, performance, sleep quality and 

morale, as well reduction in accidents amongst workers on night shift (Luo, 
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1998; Edwards and Torcelini, 2002). In 1996, the Reno Post Office in Nevada 

which was renovated to include an installation of better quality of lighting and 

indirect lighting towards the building, was also reported to have enhanced the 

productivity levels of the mail sorters (Romm and Browning 1994). Moreover, 

balanced and adequate illumination in workplaces has been reported overtime 

to increase sharpness and mood of people, which are crucial to increasing 

performance and productivity (Van Bommel and Van Den Beld, 2004). 

 

Illumination, Safety and Health in the Workplace 

Undoubtedly, good quality lighting also reduces the chance of accidents and 

injuries leading to momentary or permanent blindness (Canadian Centre for 

Occupational Health & Safety, 2013). Also, according to the US General 

Services Administration (GSA), every type of work environment requires a 

certain amount of light for workers to perform efficiently and safely, while the 

inadequacy or extremely high levels of lighting in the work environment also 

pose serious implications (Grainger, 2016). Pauley (2004) posits that evidence 

based on epidemiology proves that people working in nights shifts which is 

usually associated with low levels of illumination are prone to higher cancer 

rates, especially amongst women in developed countries who are more 

susceptible to breast cancer because of low lighting (Working Woman 

Education Fund, 1981). In addition, poor lighting condition was also linked 

with visual discomfort, body malfunction, which often worsen to daytime 

sleepiness, night-time insomnia, confusion, seasonal depression, 

gastrointestinal distress, irritability, increased error rate, memory disruption, 

and cognitive confusion. Likewise, psychological stress due to poor lighting 

has been discovered to result in fatigue, anxiety, lethargy, eyestrain, body 

pains and migraines (Pauley, 2004). Furthermore, the inadequacy of 

illumination levels has be pinpointed as the culprit for the high incidence of 

metabolic syndrome, osteoporosis, bone fractures, decreased sleep quality, 

increased body weight and a higher prevalence of cardiovascular disease 

(Lucassen et. al, 2016). In agreement, Juslen and Tenner (2005) also suggest 

that low lighting in the work environment result in mental and psychological 

discomfort and job dissatisfaction which ultimately decreases productivity and 

efficiency. Thus, extant research has emphasized it is pertinent for the right 

level of illumination to be available within the workplace to decrease signs of 

fatigue, and improve visual comprehension and prevent eye pain or headaches 
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(Lee, moon and and Kim, 2014; Wessolowski et. al, 2014). 

 

OSHA Lighting Recommendation 

A lumen is a term generally used to describe the amount or level of visible 

light produced by a specific source, whereas lux is used to determine the level 

of light intensity within a specific location by lighting professionals 

(Schillachi, 2018). The requirements for lighting in work environments are 

generally contained in the OSHA’s illumination standards for Construction (29 

CFR 1926.56) and Shipyard Employment (29 CFR 1915.82), which are 

specifically meant for giving directions on acceptable illuminations levels in 

areas where employees are stationed or usually access to have clear view of 

imminent hazards (Schillachi, 2018). 

 

Standards for construction (29 CFR 1926.56) 

Under the standards, OSHA mentions specific areas that must be adequately 

illuminated and recommends that; 

➢ General construction—5 foot-candles 

➢ Concrete placement, excavation and waste areas, access ways, active 

storage areas, loading platforms, refueling, and field maintenance 

areas—3 foot-candles 

➢ Indoors (warehouses, corridors, hallways, and exits)—5 foot-candles 

➢ Tunnels, shafts, and general underground work areas—5 foot-candles 

(exceptions apply to underground drilling, mucking, and scaling where 

10 foot-candles are required). Cap lights approved by the Bureau of 

Mines are acceptable for use in the tunnel heading. 

➢ General construction plants and shops (batch plants, screening plants, 

mechanical and electrical equipment rooms, carpenter shops, and 

workrooms)—10 foot-candles 

➢ First-aid stations, infirmaries, and offices—30 foot-candle 

 

Standard for Shipyard Employment (29 CFR 1915.82) 

Likewise, under this standard, OSHA also mentioned specific areas that must 

be adequately illuminated and recommends that; 

➢ General areas on vessels and vessel sections such as access-ways, exits, 

gangways, stairs, and walkways—3 lumens 

➢ General landside areas, such as corridors, exits, stairs, and walkways—3 
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lumens 

➢ All assigned work areas on any vessel or vessel section—5 lumens 

➢ Landside tunnels, shafts, vaults, pumping stations, and underground 

work areas—10 lumens 

➢ Landside work areas, such as machine shops, electrical equipment rooms, 

carpenter shops, lofts, tool rooms, warehouses and outdoor work areas—10 

lumens 

➢ Changing rooms; showers and toilets—10 lumens 

➢ Eating, drinking and break areas—10 lumens 

➢ First-aid stations, infirmaries and offices—30 lumens 

➢ guards for lights that are not completely recessed are provided 

➢ maintenance of connections, insulation and electric cords 

➢ prohibition of suspending lights by their electric cords (unless designed 

by the manufacturer to be so suspended 

➢ prohibition the generation of illumination by open flames 

 

Despite that neither of these standards provide specific yardstick for evaluating 

lighting levels in offices or workstations, the letter of interpretation by OSHA 

stipulates that the existing illumination level at any work surface within a 

worksite is best measured with a light meter reading in lumens per square foot, 

which are equal to foot-candles (Schillachi, 2018). 

 

The US General Services Administration (GSA) Lighting 

Recommendation 

The requirements by OSHA was augmented and clarified by GSA. The body 

recommends that; 

• normal workstation requires 500 lumens per square meter, which means that 

every 6'×6' cubicle requires at least the same amount of light you would 

receive from a 35-watt incandescent light bulb. 

• fluorescent ceiling fixtures and bulbs provide the best office lighting 

standards, while 

• the layout of the lighting should provide an even amount of illumination 

across the office space. 

• The positioning of lights bulbs should take into consideration shadows that 

may be cast by cubicle walls or partitions and be adjusted to minimize these 

problem areas. 

 

Methodology 

This work covers employees in the Offices and Laboratories within the 

Petroleum Training Institute (PTI) whose main campus is located at Effurun, 

Uvwie Local Government Area of Delta State, Nigeria. The population of this 



224  africanscholarpublications@gmail.com                                                                               

 2021 

 

study covers 700 employees within the Institute, who work for a minimum of 8 

hours daily per week and entitled to a 1-hour break. However, due to the 

practicality of accessing all employees, a random-sampling (convenience-

sampling) method was utilized and a sample of 150 employees within the 

institute was covered. Moreover, this sample was a reliable representation of 

the characteristics of the population. This study adopted survey method 

(questionnaires) to elicit primary data on the perception of 150 employees 

(Lecturers, Administrative Staff, Technicians, Information-Technology experts 

and Librarians) about safety of workstations relating to illumination (lighting) 

levels within the Institute. The researcher was able to retrieve questionnaires 

from only 130 participants due to varying reasons. This study also utilized a 

photometer to measure illumination levels (lux) with readings taken in offices 

in 4 different locations in the morning, afternoon and evening. Furthermore, 

observations were carried out on locations during afternoon. The 

recommendation by GSA is generally considered as the acceptable 

benchmark for evaluating lighting levels in offices because of the clarity it 

provides. Consequently, the evaluation of illumination level undertaken in 

this work will be based on the recommendation provided by this authority. 

 

Analysis 

A total of 150 questionnaires were distributed to the workers and 130 

(86.67%) were retrieved. 

 

Figure 1: Job Category 

                            
Source: Author 
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Light Intensity Levels Readings from Blocks within the Institute 

Figure 2: Administrative Extension Block 

 
Source: Author 

 

Figure 3. Administrative Block 

 
Source: Author 
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Figure 4. Laboratories 

 
Source: Author 

Figure 5. Academic Block 
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Analysis of Light Intensity Readings from Various Locations 

Figure 6. Mean and Standard Deviation of Readings in Location 

 

 
                                           Source: Author 

Comparison of Illumination in Workstations 

 
Figure 7. GSA Lighting Recommendation vs. PTI Readings 

                             Source: Author 

 

Findings 

The survey undertaken reveals that majority of participants strongly feel that 

the lighting conditions in offices are satisfactory, with 90% of Academic staff, 

600 

 

500 

 

400 

 

No. of 
Workstations 

Mean 

10
0 

 
Administrative Administrative   
Laboratories Bloc

k 
Extensio

n 

Academi
c 

600 

500 

400 

300 

200 

GSA 

PTI 

100 

 

Administrative   Administrative Laboratory Academic Block 

Block Extension Block 



228  africanscholarpublications@gmail.com                                                                               

 2021 

 

78% of Administrative staff, 90% of Technicians and 77% of Librarians 

responding in the affirmative. Despite this, others still consider the illumination 

levels in some workstations inadequate notwithstanding that percentage of 

participants (10% of Academic staff, 20% of Administrative staff and 10% of 

Technicians) who disagreed were minimal. Likewise, the light intensity 

readings undertaken show that illumination levels were inadequate in 2 

locations (Academic Block and Administrative Extension Block) within the 

institute. The results also show that laboratories had the highest average light 

intensity level with a reading of 540.4Lux, while other locations gave an 

average of 489.37lux for Academic Block, 514.20 lux for Administrative Block 

and 383.6lux for Administrative Extension Block respectively. 

 

Discussion of Findings 

Majority of Offices (13) in the Administrative Extension Block had readings 

below the recommended illumination levels, while the remaining 2 had 

readings (750Lux and 669Lux) significantly above the recommended 

illumination level which may pose a serious health risk. In addition, most of the 

offices in the Administrative Block (8) except 2 had readings (489Lux and 

427Lux) below the recommended illumination level. Furthermore, all the 

laboratory workstations had readings that were noticeably higher than the 

recommended illumination levels but not at a very significant extent, although 

this is not in itself a major risk, however, there may be need to adjust light 

intensity as necessary. Finally, 6 offices in the academic block produced 

readings that were above the recommended illumination levels, while 4 offices 

were at the recommended illumination level, and majority of offices (9) had 

readings below the recommended illumination level. 

The Administrative and Academic blocks had average readings that were below 

the GSA lighting recommendation of 500Lux, while the Laboratory and 

Administrative Extension blocks had average readings that were above the 

recommended illumination levels. The Laboratories had the highest level of 

illumination with a reading of 540.4lux. This may likely be due to the nature 

and purpose of the laboratories within the Institute. Despite that it is 

commendable that some locations have illumination levels higher than the GSA 

recommended level of 500lux, however it may not be a safe for employee’s 

wellbeing and productivity. 

 



229  africanscholarpublications@gmail.com                                                                               

 2021 

 

Conclusion and Recommendations 

Notwithstanding that majority of participants within the PTI feel safe with the 

existing lighting conditions within their workstations, it is still evident that 

the lighting conditions within some locations need to be adjusted to meet 

acceptable standards. Likewise, in consideration of the imminent danger posed 

to the eyesight and overall health of employees within locations that recorded 

low illumination levels, it is suggested that their illumination level be increased 

to enhance productivity and overall wellbeing. This may be undertaken using 

fluorescent ceiling fixtures, bulbs and other lighting equipment. Similarly, 

within the locations where the illumination levels are higher than the 

recommended standard, it is important to adjust them accordingly to prevent 

health risks like exhaustion and dizziness which may lead to decline in 

productivity levels. In addition, regular examinations should be conducted on 

the eyesight and health of employees who are being exposed to high or low 

illumination levels in their workstations. Furthermore, frequent monitoring of 

illumination levels within all locations in the institute should be consciously 

undertaken. Finally, the maintenance of connections, electric cords, insulations 

and replacement of illumination equipment should be carried out regularly. 
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