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Overview
Various regulations have been passed to bring best practice health, safety and environment standards following the discovery and production of hydrocarbon resources in the United Kingdom Continental Shelf (UKCS) over the past forty years with varying results. The post Piper Alpha Safety Case Regulations have overwhelmingly been seen by the UK offshore industry as having had a positive impact on the industry’s approach to the management of safety and improved safety outcomes with an evidential reduction in injuries, fatalities, dangerous occurrences and hydrocarbon releases. Industry managers generally support both the Safety Case concept and the principal role of the Safety Case Regulations in the construction of a goal-setting approach to offshore safety.

Methodology
This paper explores the relationship between the regulatory regime and its impact on safety outcomes in the UKCS by applying generalized linear regression models for count data, and other fixed and random effects panel data techniques to test the relationship between Hydrocarbon Release (HCR) incidence and the Safety Case Regulations. We estimate the impact of the regulatory changes implemented through the Safety Case Regulations on HCR incidence rates controlling for internal factors such as type of offshore facility, facility location in the UKCS, water depth, production levels and external factors such as oil prices acting as a measure of the prevailing macroeconomic activity which impacts on future production levels. HCR counts/injury rates regressed against delineated independent variables hypothesized above which affect HCR outcomes. The Poisson and negative binomial models with extended variants such as zero-inflated Poisson and negative binomials for count outcomes are used. The estimation model used is characterized according to the following:





Results
The results suggest a net positive impact of the Safety Case Regulations on reducing HCR incidence post the regulatory changes with a downward trend in release occurrences. The preliminary finding for the time trend model suggests an overall downward reduction in HCR release incidents post the implementation 1992 Cullen safety case regime and subsidiary regulations in line with expectation. There is a 3.2% overall decrease in the number of hydrocarbon releases or a reduction in this number by  which translates to 0.97 releases per installation over the 17 year period from 1995 to 2011.  Other model parameters such as the location of offshore facilities, installation type, and installation age band and water depth were also found to be significant in determining the probability of the occurrence of a hydrocarbon release in the UKCS.  

Keywords: Safety Economics, Risk Regulation, Offshore Safety, Offshore Oil and Gas, Hydrocarbon Releases. 

References
CAMERON, A.C., TRIVEDI, P.K., 2001. Essentials of count data regression. In: Baltagi, B.H. (Ed.), A Companion to Theoretical Econometrics. Blackwell, Oxford, U.K., pp. 331– 348.
COX, S. and FLIN, R., 1998. Safety culture: philosopher's stone or man of straw? Work & Stress, 12(3), pp. 189-201.
FAMOYE, F., WULU, J. and SINGH, K.P., 2004. On the generalized Poisson regression model with an application to accident data. Journal of Data Science, 2(2004), pp. 287-295.
FLIN, R., MEARNS, K., O'CONNOR, P. and BRYDEN, R., 2000. Measuring safety climate: identifying the common features. Safety Science, 34(1), pp. 177-192.
HAUSMAN, J., HALL, B.H. and GRILICHES, Z., 2003. Econometric Models for Count Data with an Application to the Patents-R&D Relationship. Econometrica, 52(4), pp. 909-938.
HOPKINS, A., 2009. Thinking about process safety indicators. Safety Science, 47(4), pp. 460-465.
ILEDARE, O.O., PULSIPHER, A.G., DISMUKES, D.E. and MESYANZHINOV, D., 1997. Oil Spills, Workplace Safety and Firm Size: Evidence from the U.S. Gulf of Mexico OCS. The Energy Journal, 18(4), pp. 73-89.
KONGSVIK, T., ALMKLOV, P. and FENSTAD, J., 2010. Organisational safety indicators: Some conceptual considerations and a supplementary qualitative approach. Safety Science, 48(10), pp. 1402-1411
MUEHLENBACHS, L., COHEN, M. and GERARDEN, T., 2011. Preliminary empirical assessment of offshore production platforms in the Gulf of Mexico. Resources for the Future Discussion Paper, (10-66).
PAYNE, S.C., BERGMAN, M.E., BEUS, J.M., RODRÍGUEZ, J.M. and HENNING, J.B., 2009. Safety climate: Leading or lagging indicator of safety outcomes? Journal of Loss Prevention in the Process Industries, 22(6), pp. 735-739.
SKLET, S., 2006. Hydrocarbon releases on oil and gas production platforms: Release scenarios and safety barriers. Journal of Loss Prevention in the Process Industries, 19(5), pp. 481-493.
WINKELMANN, R. and ZIMMERMANN, K.F., 1994. Count data models for demographic data∗. Mathematical Population Studies, 4(3), pp. 205-221

