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Abstract 

 
Safety management of industrial fuel-fired thermo-processing equipment is important to protect workers, 
infrastructure and the environment. Potential risks include fire and explosions which can be catastrophic if 
not managed. Various regulatory agencies across the globe have introduced safety regulation such as NFPA 
86, EN 746 and SANS 329 to enforce combustion safety requirements. Like other regulations, these 
regulations are also experiencing resistance by firms. The main reason of resistance is the unjustifiable 
compliance costs. The aim of this study is to develop a customized model which can be applied to analyse 
the cost and benefits of fuel-fired thermo processing equipment safety regulations. The model consists of 
three components namely, process simulation, financial modelling and cost benefit analysis. Process 
simulation is used to observe the performance of the compliant and non-compliant system. A financial 
model is used to observe the effect of process alterations on the cash flow of the project over a period. Once 
all costs and benefits are projected a cost-benefit analysis can be performed to determine the net present 
value (NPV) of the project. If NPV > 0, it proves that safety regulation has financial benefit, and if NPV < 
0, the project must be rejected. When comparing different alternatives such as project A and B, if NPV(A) 
> NPV(B), project A must be chosen and vice versa. 
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1. Introduction  
 
Regulations, also referred to as administrative laws, are primary mechanisms by which many governments implement 
and enforce an objective conduct by individuals and mostly organizations (Dudley and Brito 2012). Blind (2012) 
defined regulation as the implementation and enforcement of rules by public authorities and governmental institutions 
to influence the market behaviour and private organizations’ activities in the economy. Regulations are also used to 
safeguard the citizenry from engaging in hazardous activities. In this instance the regulating body has the responsibility 
to spread awareness and educate the public. Failure to comply with these regulations, affected parties may face from 
minimum to hefty penalties or even sanctions depending on the seriousness of the transgression. The level of 
punishment also differs from country to country and the sector in which they are operating. 
 
Regulations are very diverse and have a variety of objectives. These can include forcing corporations to take note of 
certain prices, to supply certain products, to ensure products meet the specified quality standard, to apply specific 
technology in the production process or to exercise minimum safety in the work place. Due to the nature of industrial 
activities, potential risks are often managed by safety standards to guarantee the protection of workers, infrastructure 
and the environment. These safety regulation standards provide the basis in which how systems and processes should 
be managed and operated. 
 
Safety standards often offer general direction and guidance based on the consensus work of experts but does not offer 
distinct solutions for a specific process or safety concern. Safety standards may be performance based or of 
prescriptive nature (Stavrianidis 2001). Stavrianidis (2001) further reported that safety standards are developed by 
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input from professional associations, industry, government agencies, international associations and companies. 
Companies must always be adequately consulted to prevent resistance when the standard becomes law. 
 
Hale et al. (2015) reported that safety regulations exist to influence behavior by specifying what the behavior should 
be or should achieve and applying some form of motivation to encourage it. That motivation may be complex, 
including some or all of the following: to do a good job, to conform to social expectations and pressures, to comply 
with the law, or to escape castigation. Johnson (2014) explained that safety regulations are either process or 
performance based. Performance based safety regulations mainly focus on quantifiable results from a production 
process or service. Most government agencies encourage organizations to monitor and manage their safety with 
minimal if not at all formal regulatory intervention. Organization must be initiative and conduct process audits and 
inspection to identify potential desecrations.  Regulators can also set performance standards, without stating how these 
requirements are to be met. They can ban the use of a certain chemical without providing an alternative. Therefore, it 
is the responsibility of the manufacturer to find an alternative in order to comply. 
 
On the other hand, process-based regulations concentrate on whether organizations apply techniques that are 
adequately safe (Johnson 2014). Processes that fail to meet the minimum requirements can lead to even criminal 
prosecution. Process based regulations normally specify comprehensive measures to be followed to comply with 
certain standards. However, authorities are reluctant to give alternative recommendations as it is believed this is 
transfer of responsibility from firms to authorities (Dahle et al. 2012) 
 
Developing countries are facing growing pressures to enhance their production processes in order to ensure protection 
of the environment and working conditions of employees (Baski and Bose 2016). This pressure is increasing due to 
global shift in climate change negotiations and safety consciousness among countries.  As a result, more states are 
responding to this with stringent environmental and safety standards. 
 

 
  

Figure 1. An enforcement pyramid (Johnstone 2004) 
 
Figure 1 shows the hierarchy of enforcing regulations. Johnstone (2004) expressed a view that society or organizations 
must firstly be educated and persuaded about various regulations before harsher measures can be taken against 
offenders. The hierarchy shows further steps that can be taken before the worst case can be reached such as criminal 
charges, civil penalties and banning orders. The shutting down of organizations should be the last resort as this can 
have adverse consequences on workers, the economy and society in general. According to Windapo (2012), 
compliance is a practice of adhering to applicable rules, regulations and standards. Safety compliance involves 
adhering to safety procedures and carrying out work in a safe manner. Kvalheim and Dahl (2016) reported that safety 
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violations are an important factor in accidents and also a frequent finding in investigations and analyses across various 
sectors of manufacturing. Walker et al. (2012) also reported that one of the most common casual factors that cause 
fatal incidents and high potential events is violations of safety procedures and guidelines. Research conducted by 
Hopkins (2008) at the Texas City refinery explosion in 2005, and Hayes (2012) at the Montana explosion all ascertain 
that lack of compliance with rules and procedures were a major contributing factor in these incidents. 
 
Safety compliance is commonly related with extensive knowledge on effective management practices. Previous 
research that focused on safety knowledge and safety training found that there is a positive relationship between safety 
competence and safety compliance (Flin et al. 2000). Kwon and Kim (2013) also found a direct relationship between 
the level of safety knowledge and safety compliance. Studies by Lu and Yang (2010) also discovered that there is 
positive relationship between safety training and safety compliance. Flin et al. (2000) also found that having a safety 
system in place has a positive influence on safety compliance by workers. Other factors which contributed positively 
to safety compliance included willingness of managers, competence of workers and supervision.  Work pressure was 
found to contribute negatively. Arewa and Farrell (2012) reported that most organizations are less likely to comply 
with safety regulations due to the perception that compliance with these regulations will not improve their financial 
performance. Kvalheim and Dahl (2016) further reported that the attention of researchers needs to focus more on 
conditions that promote safety compliance instead of simply identifying violation provoking conditions. 
 
1.1 Objectives (11 font) 
 
The aim of this study was to develop a cost-benefit model to assess the cost and benefits of complying with combustion 
safety regulation.  
 
2. Literature Review 
 
2.1 Regulatory Challenges in the Thermo-Processing Industry 
 
Many countries have been reporting to be battling with complains of the burden imposed by laws and regulations on 
industry, particularly where those regulation are of a prescriptive nature (Hale et al. 2015). Dudley et al. (2010) 
reported that regulatory burden seems to be increasing under every new political administration. This is as a result of 
evolving technology and eroding of process plants which potentially pose safety risks.  In normal practice, when 
regulatory agencies issue a new regulation, companies spend time investigating whether it applies to them and whether 
they comply. These investigations take a lot of time and energy of managers and employees who must device and 
implement the assessments. As a result, human resources are then diverted from other production activities to these 
assessments. 
 
The other predicament reported by Hale et al. (2015) is that compliance cost may put smaller companies at a 
competitive disadvantage and discourage entry into markets.  Larger firms normally manage to absorb the cost of 
regulation more easily than smaller ones. Crain and Crain (2010) mentioned that compliance with detailed, prescriptive 
regulations may build a reactive compliance culture, which stifles innovation in developing new products, processes, 
and risk control measures. Further concerns include the high compliance costs which can lead to companies 
questioning the technical justification of some regulations. Another problem is that regulators often respond more 
slowly than companies to changing market conditions and locking industry into outdated production methods (Hale 
et al. 2015). Other cost may come from the burden of administration and reporting to regulatory bodies. These costs 
can reduce competition and increase prices of products and services. 
 
Loosemore and Andonakis (2007) mentions that detailed regulations are hard to understand because of their legalistic 
phrasing and complexity, and it is often difficult to determine whether a particular rule applies in a given situation. 
Majumdar and Marcus (2000) showed that detailed rules imposed from the outside discourage companies from 
conducting their own risk analysis by using their own expertise in their technology and organization to advise best 
ways to control risk. Fairman and Yapp (2005) reported that most small companies lose their sense of owning and 
managing the inherent risk in their business. These small companies tend to wait until an inspector visits their premises 
and then ask them what should be done to comply. 
The thermo-processing industry constantly faces the risk of explosions and fires which are associated with fuel fired 
equipment such as boilers, furnaces, ovens and dryers. A critical time is during startup or shutdown when the 
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equipment is in transition (Manahan 2012). Explosions are caused by an accumulated combustible mixture is ignited 
within a confined space or chamber such as an oven or furnace. An explosion can be catastrophic and result in damage 
to property, loss of life and production. All fuel fired equipment must be fitted some form of combustion safety system 
to reduce the risk of explosions or fires. 
 
For this reason, it has become a global practice for governmental agencies to introduce safety standards to protect the 
citizenry, infrastructure and the environment. The most common and popular combustion safety standards are the EN 
746 and NFPA 86 which were introduced by Europe and USA respectively. Recently, RSA has introduced its own 
standard which is SANS 329. SANS 329 is derived from the two above mentioned European and American standards. 
These standards specify the minimum requirements for the design, manufacturing, installation, testing, operation and 
maintenance for industrial combustion systems that suppliers and end-users need to follow. 
 
Like any other regulation, combustion safety standards are no exception when it comes to resistance by industrial 
firms. The reason of the resistance is mostly the high amount of capital investment required and claims that their plants 
are safe and have been operating incident free for years. The other reason that affects the steel making industry 
specifically is the current unfavourable economy conditions climate. Liu et al. (2016) confirmed this claim by 
reporting that big consumers of natural gas such as steel making and mineral industries are facing oversupply and 
falling commodity prices.  As a result, such key thermo-processing industries are focusing their efforts on reducing 
production costs rather than spending. 
 
Despite all the challenges that governments face globally, safety regulation is still an important tool to protect the 
ecosystem and to hold firms accountable.  Without them workers are exposed to risk on daily basis by employers. 
Dahl et al. (2013) concluded his studies that safety regulation have benefits in excess of their cost, however, more 
initiative by governments and regulatory bodies is required to prove this to industries. 
Therefore, the biggest task for regulatory agencies is to prove, educate and convince firms that combustion safety 
regulations are introduced for their own benefit. An effective way of doing this is assessing the cost and benefits of 
these safety standards. Hopkins (2015) shared the same view that any governmental agency advocating new regulation 
must pass the cost-benefit analysis or alternatively show why strict cost-benefit analysis is not applicable to justify the 
regulation. It is for this reason that the aim of this study is to develop a cost-benefit model to assess the cost and 
benefits of complying with combustion safety regulation. 
 
2.2 Cost-Benefit Analysis 
 
CBA is a process of identifying, measuring and comparing the benefits and costs of an investment project or program 
(Campbell and Brown 2003). A program is normally a series of projects undertaken over a period of time with a 
particular objective in view. Hanley (2013) simplified the definition of CBA as a technique developed by economists 
for judging the net benefit or cost of a project or policy. The costs generally include capital expenditure at the 
beginning of a project and later operational expenses. The benefits can be quantitatively or of monetary value while 
some can be qualitatively depending on the nature of the project to be undertaken.  Livemore et al. (2013) reported 
that growing environmental; health and life threats from industrialization have increased demand for stringent 
environmental policies around the globe, bringing the need for a systematic tool regulatory analysis. 
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 Figure 2. Approach to CBA (Campbell and Brown 2003) 
 
Figure 2 illustrate the typical procedure followed when conducting a CBA. Normally when an investment decision 
has to be made, it is always necessary to weigh possible projects according to their value or priority. The process 
compares two alternatives and makes a determination once all benefits and costs are accounted for. If the benefits are 
higher than the costs, then the project can be implemented. In a case of comparing different projects as alternatives, 
the cost is referred to as project opportunity cost. Therefore, a similar approach and technique can be used to persuade 
organizations who are resisting combustion regulations once it is shown that there are benefits. 
 
 
2.3 Process Simulation 
 
Process simulation can be used as an important tool to investigate the influence of various process parameters and 
factors to implement the most efficient production method. The simulation model is normally reconfigured and 
experimented with for processes which are either expensive or impractical to do in the system it represents (Maria 
1997). Simulation is preferably used before a system is newly built in order to curb the chances of failure to meet 
certain standards, to eradicate unanticipated hindrances, to prevent waste expenditure and to optimize a system. 
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Figure 3. Simulation study schematic (Maria 1997) 
 
Figure 3 shows schematic of simulation study. The process begins with an existing system which needs to be 
investigated under various operating parameters. The existing system is simulated in the computerized model. 
Influence of various parameters is investigated until the best yield is obtained under optimum conditions.  Thermo-
processing equipment safety standards in some way affects or alters the combustion process, therefore it is important 
to know what changes these standards will bring before implementation. This technique can answer many questions 
that managers pose to regulatory agencies. Many companies have asked if these standards will add value to their 
operations, while the response is yes, it is still to be proven. 
 
2.4 Financial Modelling 
 
Financial modelling is one way to investigate if a project has return on investment. In the beginning of any project, 
project managers must inform management and stakeholders about the risks assumed and the firm’s capacity to finance 
the project. The managers have a responsibility to evaluate the financial capability and technological availability of 
each project they plan to undertake. In the instance where there are either financial or technological constraints, the 
project is abandoned. Garcia-Quevedo et al. (2017) reported that the biggest factor in project failures is the lack 
financial planning. To circumvent this challenge, it is required of any institution to conduct a detailed financial model 
to predict any financial outcome of a project during and after its implementation. Implementation of safety standards 
are considered as projects as they need to be financed. Normally firms implement projects with a view of expecting 
financial returns so that the debt of the project can be paid back. Genero (2005) defines project finance as the financing 
of long-term infrastructure, industrial projects and public services based upon a non-recourse or limited recourse 
financial structure where project debt and equity used to finance the project are paid back from the cash flow generated 
by the project. Genero (2005) mentioned that financial modeling in project finance is increasingly emerging world-
wide as a preferred tool to fund projects. It is for this reason that a financial model is one of the critical elements of 
regulatory analysis. 
 
3. Methods  
 
The objective of this study is to develop cost-benefit model for thermo-processing equipment regulatory analysis 
through a combination of techniques. These techniques include process simulation, financial modelling and cost-
benefit analysis. In this analysis, non-compliant and compliant combustion burner systems are compared. The two 
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systems are studied in a form of case studies. A non-complaint system is a traditional and old way of operating a 
combustion system without any safety features and burner management while a compliant one has these added features 
as stipulated in SANS 329, NFPA 86 or EN 746. 
 

 
 

Figure 4. Methodology followed for this study 
 
Figure 4 shows the three major steps to developing the CBA model. The first step is to simulate the existing non-
compliant and compliant burner system on Flownex® Simulation Software. Other equivalent softwares such as Fluent 
or Ansys can be used to simulate the systems. For the non-compliant system the process conditions are set on the 
model to represent the existing site conditions. The compliant system is simulated following the guidelines from the 
burner supplier’s manuals, combustion theory and as well as the safety standard itself. The main outputs and drivers 
of the model are gas consumption, electricity consumption, flue gas composition and process temperature. Once the 
output parameters of the model are recorded, they are then fed into the financial model and interpreted in monetary 
values as operational costs. Capital expenditure must also be estimated and put in the financial model. The difference 
in costs of the two systems is considered as savings or losses. Savings in this instance are considered as source of 
revenue as no actual products are sold from implementing this project. The savings are considered as tangible benefits 
of the project and are used to pay back the debt. Once all costs and benefits are quantified they are then compared in 
CBA model. The CBA model comprises of four decision making techniques. These techniques include the NPV, the 
benefit-cost ratio (CBR), the internal rate of return (IRR) and the multi-criteria decision analysis (MCDA). 
 
3.1 Process Simulation 
 
The non-compliant and compliant systems are simulated on Flownex as shown by Figure 5 and 6 respectively. The 
process parameters for the non-compliant system such as air and gas flow rates are taken as they are from an existing 
system while for the compliant system the process parameters are obtained from the burner manufacturer’s guidelines, 
combustion theory and the safety standard. 
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Figure 5. Non-compliant burner system 
 

 
 
 

Figure 6. Compliant burner system 
 
A recent survey conducted at firm which was used as a case study showed that a non-compliant system operates as 
shown in Table 1. 
 

Table 1. Process input parameters 
 

Parameter Compliant Non-compliant 
Gas Flowrate 0.034 kg/s 0.038 kg/s 
Air Flowrate 0.522 kg/s 0.227 kg/s 

Air/Fuel Ratio (v/v) 10.5:1 4:1 
Flame Temperature 1703 °C 658 ° C 
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An immediate observation is that a non-compliant system uses more gas even though a low flame temperature is 
achieved. This is because the system has no air-to-fuel ratio control which is very important for efficient combustion 
to occur and is stipulated in the safety standards.  
 
3.2 Process Simulation 
 
Financial model of a combustion system takes into consideration two main costs which are capital costs and 
operational cost. Savings or losses are considered as source of revenue. If the there are no savings and the financial 
projection shows a loss throughout, then the project should be rejected immediately. In case of safety, the project 
cannot be rejected, however, it should be noted that the project has no financial benefits even though it might bring 
intangible benefits. 
 

 
 

Figure 7. Capital and operational costs 
 
Figure 7 shows the operational costs of a compliant and non-compliant system. This case study showed that the capital 
costs of a compliant system may look unattractive however the operating costs can be reduced due to added feature 
which not only make the system safe to operate, but to operate efficiently as well. The savings which result from the 
operating costs of the system is considered as source of revenue. Just like any other revenue, this income must be 
taxed. Once all the source of revenue and expenses are defined an income and cash flow statements can be conducted. 
To determine the break-even point of the project a cumulative cash flow cure is plotted as shown by figure 8. A project 
is considered to be profitable if it breaks even and becomes profitable over a period. The cash flow starts the negative 
side because of capital expenditure at the beginning of the project. Subsequent to commissioning the system starts 
generating savings or revenue. The savings are used to service the debt. The break-even period can differ depending 
on the profitability and availability of cash flow. 
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Figure 8. Typical cumulative cash flow of a project 
 
3.3 Cost-benefit analysis 
 
The CBA model assesses the cost and benefits of the compliant and non-compliant system. This is done by calculating 
the NPV of costs and benefits. Thereafter the NPV of net cash flow of the project is calculated. The other analysis 
decision making tool include BCR, IRR and MCDA. 
 
Net Present Value 
 
The NPV of a project simply expresses the difference between the discounted present value of future benefits and the 
discounted present value of future costs. The NPV decision criterion is indicated by equation 1. 
 

𝑁𝑁𝑃𝑃𝑃𝑃 = 𝑃𝑃𝑃𝑃(𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵) − 𝑃𝑃𝑃𝑃(𝐶𝐶𝐶𝐶𝐵𝐵𝐵𝐵𝐵𝐵)       (1) 
 

 
Figure 9. CBA curve 
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A positive NPV value for a given project suggests that the project benefits are greater than its costs, and vice versa. If 
NPV > 0, the project must be implemented, and if NPV < 0, the project must be rejected. When comparing different 
alternatives, if NPV(A) > NPV(B), project A must be chosen and vice versa. In this instance it will be the 
NPV(Compliant) and NPV(Non-compliant). The NPV(Benefits) and NPV(Costs) are plotted to assess the profitability 
of the project. The point where the two curves intersect is the break-even point. If the NPV(Benefits) curve remains 
below the NPV(Costs) then the project is rendered unbeneficial and it must be rejected. 
 
Benefit-Cost Ratio 
 
BCR is another form of the NPV decision making criteria. It is another way of comparing the present value of a 
project’s costs with the present value of its benefits. Instead of calculating the NPV by subtracting the PV of Costs 
from the PV of Benefits, the PV of benefits is divided by the PV of costs as shown by equation 2 
 

𝐵𝐵𝐶𝐶𝐵𝐵 =
𝑃𝑃𝑃𝑃(𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵)
𝑃𝑃𝑃𝑃(𝐶𝐶𝐶𝐶𝐵𝐵𝐵𝐵𝐵𝐵)

                    (2) 

 
If this ratio is equal to or greater than zero, then the project can be implemented. If it is less than zero, then the project 
must be rejected. It must also be noted that when NPV > 0, then BCR > 1 and when NPV < 0, then BCR < 1. However, 
when ranking two alternative projects, the NPV rule takes precedence as the BCR can give incorrect results. 
 
Internal Rate of Return 
 
The IRR is a point where the discount rate at which the NPV becomes 0 on the cumulative NPV curve. The IRR is 
shown by equation 3. 
 

𝐶𝐶𝐶𝐶0 + �
𝐶𝐶𝐶𝐶𝑡𝑡

(1 + 𝑟𝑟)𝑡𝑡

𝑛𝑛

𝑡𝑡=1

= 0           (3) 

 
Once the IRR of an investment is known, it can be compared with the cost of financing the project. When the IRR, is 
greater than the cost of financing the project, the project should be implemented. When the IRR is less than the cost 
of finance, the project should be rejected. In this instance the cost of finance is the interest rate on capital costs of the 
project. 
 
Multi-Criteria Decision Analysis 
 
MCDA is both an approach and a set of techniques, with the goal of providing an overall ordering of options, from 
the most preferred to the least preferred option. MCDA is very helpful when comparing non-monetary benefits. 
MCDA uses multiple criteria which are first weighted according to their priority to meet the objectives of the project. 
The criteria are then scored from 1 to 10. The overall weighted scores of the multiple criteria are then averaged to 
compare different alternatives.  
 
The main objectives of safety standards are process safety, occupational safety and environmental protection hence 
they are weighted more.  The government is concerned about the safety of workers and protection of the environment 
while the firms might be concerned by the process efficiency. Therefore, depending on which regulation or standard 
is being assed, the criteria weight will differ. 
 
 
 
 
 
 
 
 
 
 

Proceedings of the International Conference on Industrial Engineering and Operations Management 
Monterrey, Mexico, November 3-5, 2021

© IEOM Society International 761



Table 2. Multi-criteria decision analysis 
 

 Compliant Non-compliant 
Criteria Weight Score Weighted Score Score Weighted Score 

Process Safety 45% 9 4.05 4 1.8 
Occupational Health 25% 10 2.5 2 0.5 

Environmental Protection 10% 9 0.9 2 0.2 
Ease of Operation 5% 8 0.4 5 0.25 
System Efficiency 10% 9 0.9 4 0.4 
System Reliability 5% 8 0.4 5 0.25 

Average Weighted Score 9.15  3.4 
 
Table 2 shows an example of a case study using a MCDA to select which project should be preferred. The scoring of 
an MCDA is conducted by a panel of decision makers or an individual who is tasked to make the decision. A compliant 
system is scored higher on because the process is automated, it is safe, it prevents harmful emissions and therefore it 
protects the environment. This because of a ratio-controlled combustion which results in a complete combustion and 
higher efficiency. The computerized sequence of opening valves ensures that no fuel is wasted or released to the 
atmosphere. 
 
A non-compliant system is manually controlled there is a possibility of operating at an incorrect air-to-fuel ratio. 
Furthermore, the compliant system is easy-to-operate due to a burner management system which controls the sequence 
of the process while a non-compliant system does not have this feature. System reliability is tricky since addition of 
more instrumentation can result in a lot of failures which from a maintenance point of view, the compliant system 
might look unattractive. Therefore, a higher weighted average score of 9.15 indicates that a compliant system should 
be preferred. 
 
4. Conclusion 
 
Safety regulations are important to manage risks in industrial activities. Often, they face resistance due to unjustifiable 
high compliance costs and intense administration requirements. To curb this perception a CBA model can be used to 
analyse the benefits and educate firms.   A process simulation is a method which can be used to investigate the effect 
of the alterations that comes with regulation on the process.  This is a simple method to substitute very costly and 
timeous experimentation. Once all the alterations in the operation of process are know they can be translated in 
monetary terms using a financial model to investigate their effect on the cash flow of the firm.  
 
NPV, BCR and IRR are also useful tools to also aid in decision making process by investigating whether regulatory 
compliance is financially beneficial. If NPV>0, the project must be implemented, and if NPV <0, the project must be 
rejected. When comparing different alternatives, if NPV(A) > NPV(B), project A must be chosen and vice versa. Same 
applies to BCR, if BCR > 1, the project must be implemented, if BCR < 1, the project must be rejected. When the 
IRR, is greater than the cost of financing the project, the project should be implemented. MCDA is suitable to assess 
intangible benefits of different alternatives. An alternative with a higher averaged weighted score should be preferred. 
 
However, safety is considered a non-negotiable principle in a workplace.  Even if a CBA study can prove that a safety 
regulation is not financially beneficial to the firm, the regulation must still be complied with. However, management 
of firm will make informed decision and implementing safety project knowing exactly what to expect. The model can 
be useful as well to regulatory agencies to make their own assessment as well prior to releasing new regulation and 
enforcing. 
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