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INTRODUCTION AND OVERVIEW 

1. Compass Lexecon1 has been retained by Netcare through its attorneys, Nortons Inc. (“Nortons”) to assist 

Netcare with an evaluation of the issues posed by the Competition Commission of South Africa (“the 

Commission”) in its market inquiry into the private healthcare sector (“the Inquiry or HMI”). 

2. We have been asked by Nortons to review and assess specific sections of the HMI Provisional Findings 

and Recommendations Report (“the HMI Report”) released for comment in July 2018, including market 

definition, market power, and concentration analyses; findings regarding pricing and pricing trends; 

evaluation of Willis Towers Watson (“WTW”) (now NMG) findings and reports; concentration-utilisation 

and concentration-expenditure analyses; supply-induced demand (“SID”) analyses; and recommendations 

concerning price regulation, entry and licensing (Certificate of Need or “CON”), and additional regulation. 

These topics are primarily addressed in Chapters 4, 6, 8 and 10 of the HMI Report. 

3. In addition to the analyses and conclusions in the HMI Report, we have been asked to assess relevant 

reports or Annexures, including the Hospital Database and Methodology Report, HMI Data Sources and 

Methods, and other analyses and materials produced by HMI experts. Some of these reports were released 

separately by the HMI, some are included in the HMI Report as chapters and some have been provided to 

Netcare experts and other experts in the context of the data room. (We understand there may yet be 

additional reports provided by the HMI and reserve the right to update our reports and analyses if 

necessary.) In our review and assessment, we have been asked to evaluate relevant data, methods and 

analyses including those made available to us as experts in the data room during August and September. 

4. Over the course of the Inquiry, we provided several submissions on competition issues such as pricing to 

the HMI and responded to submissions by other experts.2 These reports provided comments on relevant 

geographic markets, concentration, market power, market failure and competition, pricing and price trends 

and price regulation. Our reports provided a comprehensive assessment of the private hospital market 

structure and competitive conditions in South Africa, demonstrating competitive conditions and substantial 

de-concentration from approved entry of new hospitals and expansions by existing hospitals in many 

regions of the country. We also conducted a comparative, cross-country review of the private hospital 

sector and pricing and inflation trends – our research presented many findings and showed that a centrally-

administered pricing process is not characteristic of the private healthcare sector internationally. 

5. We provided responses to the HMI addressing the WHO/OECD Working Paper No. 85, “International 

Comparison of South Africa Price Levels” (“the Working Paper”), including work related to the HMI data 

                                                 

1 Primary authors are Margaret E. Guerin-Calvert, Senior Consultant with Compass Lexecon, LLC ("Compass Lexecon"); she is also 

President and Senior Managing Director of the Center for Healthcare Economics and Policy (“Center”), a business unit of the Economics 

Practice at FTI Consulting, Inc. that specialises in healthcare economics and applied microeconomics, and Jeremy Nighohossian Ph.D., 

Managing Director, Center. The report benefited from assistance of Bryan Perry Ph.D. and other staff. The views and opinions presented 

are solely those of the authors and do not necessarily reflect the views of Compass Lexecon or other organisations with which the 

authors are or have been affiliated. 
2 In that regard, we prepared two Reports, one entitled “Market Definition and Relevant Markets: Assessment of Competitive 

Alternatives” (“the Geographic Market Report”) in October 2014 and another entitled “Assessment of Competition, Market 

Conditions, And Entry in Healthcare” on April 30, 2015 (“the April Competition Report”). The April Competition Report was updated 

with new data on entry and expansion: Margaret E. Guerin-Calvert, “Updated Response to Public Submissions, Assessment of 

Competition, Market Conditions, and Entry in Healthcare,” 29 April 2015, Updated 4 July 2016. The April Competition Report and its 

update provided a comprehensive review of private hospital market structure and competitive conditions in South Africa.  
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room exercise.3 We participated in the 30 August 2016 HMI Session on the Working Paper, and our 

comments were included as part of the Nortons/Compass Lexecon “WHO/OECD Seminar: Netcare 

Presentation”. Our presentation provided summaries of the findings of these reports and other reports by 

Compass Lexecon (on bargaining and on price-concentration) and by FTI (profitability and excess pricing, 

and effects of suggested price regulation).4 We prepared supplemental submissions in August 2017 that 

provided additional and comprehensive assessment of the Working Paper’s data and analyses subject to 

further data room exercise, and further pricing analyses and comparison of hospital inflation to CPI. Our 

submissions provided comprehensive assessment of the reliability of the data for the purposes of 

comparative pricing analyses, and among other findings, concluded that the OECD/WHO analyses did not 

provide support for claims that South Africa’s private healthcare sector had excessive pricing or 

inflationary trends inconsistent with basic costs and input trends.5 

6. In 2018, we assessed expert reports issued by the HMI on 8 and 19 December 2017, including the 

“Facilities Report on analysis of medical schemes claims data” (“the Facilities Report”).6 The Facilities 

Report was prepared by NMG and used an extensive hospital admissions dataset constructed by NMG to 

evaluate “inflationary” trends in “patient costs” for private hospitals in South Africa over the period 2010-

2014 (“the NMG Admissions Dataset”).7 The Facilities Report estimated rates of changes in costs per 

year across all hospitals and generated an “unexplained variation” estimate after accounting for certain 

factors.8 We evaluated the reliability of the methods and data used for this report. 

7. We prepared submissions to the HMI, reporting results of analyses in the data room, which summarised the 

significant substantive data and methodological concerns with the NMG Admissions Dataset and the 

modelling of hospital cost inflation set out in the Facilities Report. We noted significant issues with the 

NMG Admissions Dataset including its novel methodology for defining admissions and provided extensive 

criticism and explanation of the effect of these issues on the reliability of the data for purposes of 

evaluating expenditure and utilisation. We concluded in our submission on the HMI Facilities Report that 

the NMG Admissions Dataset and the HMI Facilities Report data suffer from several data reliability and 

modelling issues that make it unreliable for purposes of assessing specific competition issues before the 

HMI. With these caveats, we concluded in our submission and re-iterate here that the analyses in the 

Facilities Report did not suggest or support any concerns about competition in the private healthcare 

and hospital services sector.9 

                                                 

3 “Economic Assessment of International Comparison of South Africa Price Levels”, May 2016. 
4 http://www.compcom.co.za/wp-content/uploads/2016/08/Netcare-WHO-OECD-Seminar-Presentation-26-08-16.pdf; and references 

therein to several reports, including “Response of Greg Harman to the OECD Report,” May 2016. 
5 We provided and filed a (redacted and a highly confidential) submission with a comprehensive assessment of these reports including 

their modelling, datasets, and results and their suitability for addressing the competition issues before the HMI. See, Guerin-Calvert, 

Margaret. “Response to HMI facilities report.” 13 April 2018. 
6 Report on Analysis of Medical Schemes Claims Data – Descriptive Statistics, Analysis of Claims Data – Initial Cost Attribution 

Analysis, Response to Data Rooms – Technical Annexure, Facilities Report on analysis of medical schemes claims data. 
7 NMG derived private hospital costs estimates from Medical Scheme claims data and calculated rates of change in these cost measures. 

NMG uses a model that accounts for some factors that may influence hospital costs and rates of change between years, e.g. admission 

type, disease burden of patients, age and gender of patient, and factors such as changes in utilisation and Length of Stay (“LOS”). 
8 For convenience, we refer to the quantitative analyses as regressions, econometrics, or modelling, although the specific form of 

econometrics and modelling varies depending on the specific analyses used in the report. 
9 As we noted in our submission, the Facilities Report modelling results are consistent with to-be-expected increases in hospitals costs 

over time given upward pressures on overall labour and input costs and, more generally, factors such as increasing input costs, expanded 

scope of services, and higher utilisation of services including more complex care at inpatient hospitals. The Facilities Report modelling 

controls for some of the relevant utilisation factors and finds little unexplained variation in most model results. 

http://www.compcom.co.za/wp-content/uploads/2016/08/Netcare-WHO-OECD-Seminar-Presentation-26-08-16.pdf
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8. The HMI Report continues to rely on the NMG Admissions Dataset and on the majority of analyses 

presented in the 2017 Facilities Report, and uses many of the same tables and assessments previously 

included in the Facilities Report. Several topics were previously addressed in full in our earlier 

submissions, and we do not repeat them in detail here. For convenience and as relevant, we do refer to our 

prior reports or report sections and summarise the main findings in this report. These remain as important 

critiques of the data and analyses that form the core analyses of expenditure and utilisation, as well as the 

primary data for use in several of the new empirical analyses in the HMI Report. 

9. Our response in this report to the HMI Report covers three primary areas:  

a. We provide a comprehensive assessment of the economic and empirical analyses by HMI experts 

which are presented in the HMI Report (or supporting documents) on the topics of market definition, 

concentration, mergers (including “creeping mergers”), market power, pricing, inflation, entry and 

expansion, and supply-induced demand;  

b. We assess whether these theories, data, and the quantitative and economic analyses, which form the 

foundation for the HMI Report’s conclusions regarding competition and market failures, sources of 

pricing and inflationary pressures, and competitive effects, actually support the conclusions drawn by 

the HMI as set out in the HMI Report; and 

c. We evaluate the HMI’s proposed recommendations for pricing and supply-side regulation, and assess 

whether first, market conditions actually warrant the need for intervention, and second, the likely 

impact of proposed regulations, including inadvertent consequences. In undertaking our evaluation of 

the proposed recommendations, we consider and incorporate international experience and research. 

10. To inform our response, we were granted access to the HMI’s data room which contained much of the data 

and many of the analyses used by the HMI along with the capability to review both. Most of the analysis in 

this report draws from this access. Many of the points made in this report use the very same data that the 

HMI Report uses. We note that we found the access that was granted to be limited and with many process 

issues. On the first day, our access was very limited—we were unable to effectively review the work done 

on concentration or supply-induced demand. We were granted more access gradually; for example, we 

were not provided with the ability to run analyses on catchment areas until the fourth day; we were not 

provided even a sample of the final data used for the SID analysis until the fourth day; we were provided 

with the full data for SID on the fifth day; we were never provided the computing power to even open the 

full SID data nor we were given the ability to run the SID program at all; despite numerous requests for 

instruction as to how the Herfindahl-Hirschman Indexes (“HHI”’s) based on beds were calculated and 

assurances that it would be explained, the file that was used was not identified until after our final day. 

Despite these challenges, the resources available did allow us to make the conclusions contained in this 

report, and we feel that had we more comprehensive and timely access, the issues discussed below would 

remain, and we would likely discover further concerns. 

11. Our response is organised as follows: 

a. Section I provides an Executive Summary of our analysis and findings in this report.  

b. Section II provides our assessment of the HMI findings regarding concentration and concentration 

methodologies for local and national markets, including the underlying data and application of these 

methodologies to South African private hospitals, and inferences drawn from them. This section 

provides a summary of entry, expansion, changes in shares, and concentration and competition in 

private hospital markets. We reference our several past reports on these subjects in this report. 
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c. Section III summarises analyses related to the NMG data, methods and empirical analyses to the 

extent that these are used and relied upon in the HMI Report. We include in Section IV any updated 

review and comments on analyses that were conducted and presented in the HMI Report that used 

these data and on which we had not previously commented. A redacted version of our submission 

from March 2018 was provided to the HMI along with a highly confidential version in March 2018, 

and we make specific references to it in this report. 

d. Section IV addresses the new concentration-expenditure and concentration-utilisation analyses 

presented in the HMI Report. 

e. Section V provides our assessment of the new supply-induced demand (SID) theory and analyses, 

including the underlying data (beds, utilisation), methodologies, regression analyses, and inferences 

and conclusions drawn by the HMI from the SID analyses. 

f. Section VI summarises prior and new analyses related to the use of OECD pricing analyses and 

reports and new comparative analyses in the HMI Report. A redacted version of our submission from 

August 2017 was provided to the HMI along with a highly confidential one in August 2017, and we 

make specific references to the redacted version in this report.  

g. Section VII provides our evaluation of the recommendations set out in the HMI Report, including 

assessment of the supporting evidence and rationale for the specific recommendations, and the 

proposed recommendations. This includes comparisons with international experience and best 

practices, and likely impact, including unintended consequences, of the proposed regulations. In this 

Section, where appropriate, we provide alternatives to the proposed recommendations that would 

address the relevant issues at lower cost or with greater reliance on market-based mechanisms. 

h. Appendix A provides further detail and analysis regarding the HMI’s concentration results. 

i. Appendix B provides additional detail and support regarding the HMI’s SID results and 

methodology. 

j. Annexures A-F provide more extensive tables and analyses for support. 
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I. EXECUTIVE SUMMARY 

12. The scope of the HMI’s inquiry and analyses spans medical schemes, beneficiaries, physicians, and the full 

range of healthcare delivery. Much of the analyses and findings set out in the HMI Report address the 

private hospital sector including general acute care hospitals, and market conditions in that sector. The HMI 

Report sets out several theories and presents a new, broad range of empirical analyses by different experts. 

These analyses (and their experts) rely on extensive (and sometimes different) databases.  

13. We identify and evaluate several key topics in an effort to recommend areas in which clarification, updated 

analyses and/or changes to findings or important corrections could be made to the analyses and 

recommendations for the HMI’s Final Report. We focus specific attention on the many new analyses of 

market definition, concentration, entry and expansion, and particularly of supply-induced demand. 

14. Several of the analyses in the HMI Report have methodological and data mistakes that undercut the support 

for their conclusions. Where we were able to make corrections to data or calculations, these changes 

sometimes reverse results. Further, we identify fundamental contradictions across some of the theories, 

analyses, and datasets, and demonstrate how such inconsistencies undermine support for findings. Finally, 

we discuss alternative explanations for some results, which may lead to different recommendations. 

15. These methodological and data issues and omissions are set out in detail here; the most prominent include:  

a. Concentration is falling over the time period studied, and in the most recent year of study, is not 

highly concentrated (see paragraphs 44-52). Moreover, concentration has continued to fall, with NHN 

and independent competitors continuing to gain share. 

b. For a significant proportion of hospitals, the HMI Report presents inconsistent and, more importantly, 

contradictory results for an individual hospital’s market concentrations (paragraphs 67-71). 

c. The statistical analysis of Chapter 8 does not and cannot show that beds cause admissions, but only 

shows that areas with more admissions also have more beds (paragraphs 111-114). No analysis 

provided in the HMI Report is capable of determining whether beds are being added to support high 

utilisation/demand or whether beds themselves are causing the high utilisation. 

d. The number of beds per beneficiary is at the OECD average, and the number of beds has increased at 

a slower pace than beneficiaries and at a slower pace than for most OECD countries (paragraphs 125-

130). 

e. The relationship between beds and utilisation that has been estimated and presented as evidence of 

SID, when converted to actual admissions, is insubstantial relative to the entire market (paragraphs 

104-107). 

f. The Provisional Report’s recommendations are almost entirely divorced from the analysis conducted, 

other than at the most general level (paragraphs 150-156). 

16. Because the errors described and the failure to acknowledge evidence that might contradict the theories 

they purport, we believe that Chapters 6 and 8 lack the foundation necessary to draw any meaningful 

conclusions and should be substantially re-written to correct errors and address analytical issues. We 

recommend that the HMI should not rely on the existing findings in these chapters given these substantive 

issues. We are not confident that Chapter 8 can be remedied by a re-write and re-evaluation of the 

modelling, given that the issues are more fundamental. 
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A. Concentration analysis 

17. The HMI’s conclusion that the private healthcare market is highly concentrated at the national level with 

high and stable shares of the larger hospital groups10 is incorrect and is not substantiated even by the HMI’s 

own data. 

a. First, the HMI Report treats all independent hospitals as if they were a single hospital group. Second, 

the HMI Report aggregates admissions over the entire 2010-2014 period to a single 5-year HHI, 

leading to an unrealistic representation of competition. Separating HHI by year shows concentration 

declined over the period, and in 2014 was not highly concentrated according to HMI’s definition. 

b. HMI’s experts use separate and different data sources for admissions for NHN and independent 

hospitals versus the large hospital groups. This decision overstates the larger hospital groups’ shares 

and inflates the HHI because it includes a different, broader set of admission types. Evaluation of 

HMI bed datasets used in estimating HHIs shows that the HMI understates NHN hospitals; moreover, 

recent updates show that the HMI data are significantly incomplete for these and independent 

hospitals.  

c. HHIs are actually not highly concentrated according to the HMI’s bed counts and the HMI under-

represents shares of NHN (and independents combined with NHN). Evaluation of annual data 

between 2010 and 2016 shows considerable entry and expansion of NHN and independent hospitals. 

Thus, to the extent that the HMI opines that entry and expansion of NHN and independent hospitals 

would enhance competition and should be promoted, much of that has occurred (yet is not reflected or 

measured in the HMI Provisional Report) or is still in the pipeline. 

18. Contemporary findings from 2010 or 2012 to 2016/18 show a substantial trend toward decreasing 

concentration and increasing share of NHN and independent hospitals. Projected entry and expansion in 

2018 and beyond based on license applications and approvals suggest that most of the additional new entry 

and expansion in the private hospital sector will be by NHN and independents. 

19. It is not possible to assess competitive alternatives in economically appropriate and broader geographies 

with the concentration methodology and data developed by the HMI experts, nor is it possible to evaluate 

dynamic competition and the effects of entry and expansion in a single hospital’s catchment area as defined 

and reported by the HMI experts.  

20. By the HMI’s two concentration measures for individual hospitals (HHI and LOCI), close to 50 

individual hospitals are simultaneously defined to be in highly concentrated and in unconcentrated 

markets. Furthermore, a large number of immediately adjacent hospitals are determined to face 

significantly different competitive conditions. As a result, the individual hospital concentration measures 

do not provide information about whether patients in any given area have few or many options.  

a. HMI’s experts used hospital admissions data for some hospitals and medical scheme admissions data 

for others; these were generated using different definitions leading to the larger hospitals including a 

broader set of admissions. This difference artificially overstates the larger hospital groups’ shares.  

                                                 

10 We accept the HMI’s product market definition for purposes of our assessment, which is the cluster of general acute care services 

provided by “full” hospitals excluding public hospitals. 
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b. Individual hospital market concentration measures are not informative of nor consistent with standard 

principles for defining hospital markets for evaluation of area-wide competition, and competitive 

alternatives for medical schemes or for patients, whether in South Africa or for antitrust agencies 

globally. The local hospital concentration measures are unable to inform network competition, and 

whether a medical scheme could drop one or more hospitals from a network in a given area in 

preference for other options or achieve improved rates by development of a narrower network. 

21. In summary, the HMI relies heavily on its local and national concentration findings to support concerns 

about competitiveness of hospital markets, and for its recommendations for supply-side regulation. These 

conclusions, for all these reasons, however, are not supported by the analyses of HMI experts. 

B. Expenditure and pricing analyses 

22. The HMI Report’s analyses of prices, price and inflation trends, and expenditure trends do not support a 

conclusion of anticompetitive pricing, excessive pricing or expenditure trends due to competition 

concerns. In fact, the HMI concluded that the tariff increases are in line with CPI increases. We briefly 

review our critique of NMG modelling on expenditure and utilisations trends, which we presented in an 

April 2018 report, and find that NMG limited its modelling to factors for which NMG developed data. 

However, NMG did not undertake a full economic model or evaluation of the range of factors such as input 

costs or technology that could account for some of the unexplained variation in costs or efficiencies. 

23. The HMI’s new analyses using NMG modelling and hospital concentration measures is not based on any 

sound economic model, involves unreliable data, and yields inconsistent and counter-intuitive conclusions: 

a. Firstly, the HMI’s argument that competition leads to negative outcomes and that concentrated areas 

out-perform competitive areas is found nowhere else in the HMI Report before or after this single 

mention accompanying these counter-intuitive results. The HMI performs no additional tests to 

confirm its theory nor does it cite any support in economic research. Its theory completely contradicts 

its implied position throughout the remainder of the report that concentrated markets lead to negative 

outcomes. 

b. Secondly, the results actually show no systematic relationship between concentration and 

expenditures. While the HMI Report in this one section states that non-concentrated (competitive) 

markets have higher increases in unexplained admissions and slightly higher increases in unexplained 

expenditures (and in some years, nearly indistinguishable), the moderately concentrated areas perform 

the worst of the three categories, contrary to the stated theory.  

c. Thirdly, the HMI methodology leaves out 31,943 (52.9% of) all South Africa’s Enumeration Areas 

(“EA”) representing 56.2% of beneficiaries. Given the omission of so much data, the reported values 

are highly suspect. 

d. Finally, in our attempts to reproduce these EA classifications, we found many EAs were classified 

as both highly concentrated and non-concentrated, so they were double-counted and contributed to 

more than one category. It also appears that EAs that did not belong to any of the 24 hospitals’ 
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catchment areas were included in the analysis and EAs that should have been included were not.11 We 

therefore have strong misgivings about this analysis and believe it needs to be reviewed further. 

24. The HMI Report asserts that South African hospital prices are high and higher than many European 

countries, which findings are based largely on the WHO/OECD Pricing Analysis or on the HMI’s 

interpretation of results from the NMG analyses. These analyses do not support findings that prices are 

excessive or increasing at rates inconsistent with Medical CPI or even CPI and underlying cost trends.  

a. There are significant data and methodological concerns with both the NMG Admissions Dataset and 

the NMG modelling of hospital cost inflation and cost drivers.  

b. The modelling and methodologies estimate only aggregate increases in costs without the ability to 

attribute specific changes in costs to specific causes. 

c. The NMG modelling results are consistent with to-be-expected increases in hospitals’ costs over time, 

given upward pressures on overall labour and input costs and factors. Importantly, the NMG results 

do not indicate any problematic increases in hospital expenditures. The overall reported rates of 

change and levels for hospitals and for individual hospital groups are fully consistent with inflation 

trends in many sectors in South Africa and in other countries. Any unexplained variation is also 

consistent with economic literature on hospital cost drivers, which finds that many difficult-to-

quantify factors such as quality, input costs, and hospital product differences are included in such 

residuals. 

d. The price data used in the WHO/OECD study are problematic and should not be used to compare 

South Africa’s private hospital sector pricing. 

e. The WHO/OECD study also ignored cost, margin, and expense data. 

25. We conclude there is no basis for finding that South Africa’s private sector hospital prices are 

“excessive.” In fact, more recent OECD papers and case decisions in South Africa confirm the complexity 

of hospital pricing and importance of evaluating drivers of hospital pricing. OECD and other data sources 

also show that hospital price or medical price inflation are consistently above headline inflation and re-

affirm the inappropriateness of using headline inflation to evaluate rates of price change. 

C. Supply-induced demand (“SID”) 

26. The HMI Report’s theory of supply-induced demand lacks economic foundation and is not supported by 

the analyses presented. Briefly:  

a. The regression model is not designed to, cannot, and does not determine a causal relationship between 

the addition of hospital beds and increased admissions, and the HMI expert who designed the analysis 

concedes he cannot demonstrate causation.  

b. Importantly, the SID analyses rely on incomplete and flawed bed data, which the expert concedes he 

did not independently validate, and on admissions data for which he is unable to assign the correct 

number of beds or physicians for nearly 20% of beneficiaries.  

                                                 

11 The 24 hospitals are those listed in the HMI Report in the tables that assign individual hospitals to not-concentrated, moderately 

concentrated, or highly concentrated categories. 



Response to HMI Provisional Findings and Recommendations Report  

Redacted version Compass Lexecon 

11 

c. The model omits essential parameters, which, when included, change the results.  

d. Even if one accepts the model and results as valid, the real-world relationship determined is so small 

that it cannot possibly be a motivating factor for hospitals. 

e. Finally, the results for the separate models conducted on “discretionary” services were notably 

weaker than those for the overall model, despite the fact that according to the HMI’s theory, they 

should have been more significant. Of the ten specialties chosen, four had no effect at all and two 

had a negative effect—more beds were associated with fewer admissions. Taken together, the 

discretionary models actually significantly undercut any theory of SID. 

27. The HMI Report relies very heavily on a theory that excess utilisation of hospital services is driven by too 

much entry and expansion of hospitals in South Africa. The HMI Report labels this “supply-induced 

demand” indicating that the very addition of beds and hospitals in South Africa drives utilisation that would 

otherwise not occur. However, it completely ignores the possibility that beds and healthcare services are 

increasing in communities that have growing demand. 

28. The HMI’s narrow focus on only one side of the demand-supply equation, and asserting that there is a 

common effect across all markets is not only economically wrong and not supported by the evidence – it 

risks policy changes and recommendations that could significantly limit access to care and health of the 

population, and constrain pro-competitive entry and expansion. Moreover, we note that the HMI Report’s 

SID analysis is actually not assessing hospital entry and new hospitals. Specifically, the it does not in any 

way use actual hospital entry or expansion or an externally-determined factor, but instead relies only on 

data on beds and physicians, which are both themselves determined by the population’s propensity to go to 

the hospital. The effects reported do not indicate that supply induces demand but only that supply is related 

to demand, a point that should have been readily apparent.  

29. With the data used by the HMI, we conduct an analysis of entry, and it shows that, in fact, increases in 

beds (entry) do not lead to increases in admissions. This analysis further demonstrates that there is no 

significant, positive association between hospital entry and admissions per beneficiary. 

30. There are other issues with the basics of the SID methodology: the HMI expert chose to use local 

municipalities as geographical units of observation without any rationale or support – these very small local 

areas neglect fundamental aspects of healthcare: the fact that a large proportion of beneficiaries travel 

outside their municipality for healthcare, and beds in neighbouring municipalities affect their decisions. 

The SID analysis ignores these fundamental facts. 

31. Extensive and essential data were excluded from the SID analysis and render it unreliable. It is our 

understanding that there was no bed data for the years 2011, 2012, 2013, and 2015, and that these data were 

artificially generated for the expert using known bed totals from 2010, 2014, and 2016. However, while this 

approach may fill in the gaps of the number of beds in the intervening years, the bed data for these years 

cannot be used in a statistical model to draw any conclusions about the impact of additions of beds. There 

are numerous areas of inconsistency with actual data and information, including trends in supply relative to 

population increases, and insured population increases.  

32. Finally, the HMI Provisional Report implies that there is some optimal supply of beds per population that 

should be used as a benchmark. This is not supported by data or the literature. Instead, bed ratios vary 

widely across countries and regions for many reasons. There is no “optimal” supply benchmark. 
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D. Recommendations for interventions 

33. There is no support for the conclusions that the larger three hospital groups have market power or that 

provider markets are operating non-competitively. The HMI Report does not support its conclusions about 

competition concerns with sound empirical analyses, neither does it provide any empirical basis for the 

figure of 20% as an ideal market share for any hospital system, which nonetheless forms the basis for the 

HMI’s consideration of potential divestiture or caps on growth of the larger hospital groups.  

34. We find that many of the HMI recommendations are designed to address competition or supply-induced 

demand issues are without foundation in the provisional findings and, which if implemented would result in 

substantial distortions and limitations on competition in the marketplace. To the extent that there is any 

need to address issues such as supply-induced demand, there are alternatives for doing so that can rely on 

market-based mechanisms. 

35. Similarly, there is no foundation for a supply-induced demand theory that warrants significant 

restrictions on entry or expansion by larger hospital groups or shows any likely benefits from such 

regulation. This would not be proportionate nor consistent with competition principles. Limits on size of 

health systems or individual hospitals in a country with so many different geographies and conditions, risk 

significant disruption of key principles of health system operation, nor is it necessary in light of current 

deconcentrating trends.  

36. Several of the proposed recommendations for centralising and standardising licensing and reporting by 

healthcare facilities are consistent with improved data collection. Basic changes to the licensing process 

that would make information more readily-available and streamline processes, as well as to address 

inconsistencies across provinces may facilitate improved licensing. Similarly, development of broader 

information and data on demographics, hospital utilisation, demand conditions, and health conditions and 

the coverage of individuals by private insurance are useful considerations. Development of standardised 

reports and provisions of more information to market participants on basic data can improve understanding 

of the market. 

37. The HMI Report proposes new and more invasive supply-side regulation that could have significant 

unintended consequences. For example, there are potential significant disadvantages to CON regulation, 

particularly in the way proposed by the HMI, which includes both constraints on the number and ownership 

of facilities and conditional approvals requiring funders to assent to an entry application and license. This 

sets up an opportunity for funders to have veto power or enhanced bargaining leverage. There is no 

indication of any significant “over-supply” in South Africa; for example, data shows that beds per 

beneficiary are low and falling. There is no analysis of capacity or utilisation in the report that supports the 

need for extensive CON-type regulation beyond basic licensing. Regulating the supply of beds as proposed 

may be tantamount to regulating the demand for healthcare. There is no demonstration that the competitive 

constraints on healthcare supply are so weak that additional regulations are needed to restrain hospital 

expansion. The data suggests that there is a national trend toward more demand of healthcare services. The 

marketplace, funders, and hospitals are in the best position to analyse and respond to these trends. 

38. CON regulation may also impose unintended costs and limited benefits. In the United States, CON laws 

have had limited success and can involve significant infrastructure. A majority of states in the U.S. have 

repealed their laws in this regard because they were ineffective and deemed too restrictive on health care 
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providers.12 The proposed entry and expansion restrictions which appear aimed primarily at the larger 

hospital groups could have the unintended consequence of constraining the systems with the greatest 

potential to offer system-wide structures and ability to take on new payment models and facilitate choices.  

39. At the outset, we note that the recommendation for price regulation is without foundation in the report. 

There is no basis for concluding that prices are out of line or that funder and private hospitals cannot 

effectively negotiate price and terms. Discovery was able to implement various procedures for admissions 

that reduced any alleged over-utilisation after initial opening.13 These kinds of market-based solutions 

could be developed and applied by other medical schemes in coordination with hospitals. 

40. We are unaware of any country or regulatory authority that has considered or implemented any scheme 

equivalent to proposal 2 for multi-lateral tariff negotiations, and there are significant adverse 

consequences to both proposals. These national pricing recommendations come with significant potential 

downsides for the financial viability of facilities, funders, and the well-being of patients and are 

recommended without evaluating the potential risks of the proposals relative to the current downsides of 

the system. 

41. There are substantial unintended consequences and inefficiencies arising from unnecessary price 

regulation, both generally and in healthcare and strong policy recommendations for other non-regulatory 

based interventions, if there is a need to address market imperfections are preferred to promote effective 

competition and or to address equity considerations. We note that the Competition and Markets Authority 

(“CMA”) in the UK decided against price regulation for reasons that it would be distortionary, limit choice, 

and preclude efficient expansion or entry.14 

42. These factors suggest that government regulation of healthcare prices provided by privately-funded insurers 

and private providers, is fraught with complexities that make it unlikely that the result would approximate 

the equilibrium prices that would be established in a perfectly competitive market. Given other mechanisms 

that can remedy these deviations, the market is likely to achieve greater efficiency without government 

price intervention.  

                                                 

12 See Horwitz and Polsky (2015) American Journal of Health Economics “Cross border effects of state health technology regulation” 

for a detailed review of the US experience with CON laws. See also Cutler et al. (2010) American Economic Journal: Economic Policy 

“Input constraints and the efficiency of entry: Lessons from cardiac surgery”. 
13 Noach, Ryan. Interview by Ross Queha. Insurers Perspective on SA Hospital Demand conference call. JP Morgan. April 5, 2017.  
14 The CMA stated: “We were concerned that, given the large number of different treatments and procedures in existence, a price 

control regime would be very difficult and costly to set up in this market (whether in the form of a reference tariff or by comparison to 

charges levied by similar hospitals) and to update, to take account of both the introduction of new treatments and procedures, and 

movements in costs over time. We were also concerned that price controls may be vulnerable to circumvention, in that hospitals subject 

to such a cap would be incentivised to reduce the quality of the service they provide. Further, we thought that the existence of price caps 

may generate distortion risks over time by discouraging innovation and the introduction of new and better treatments and procedures. 

They would also discourage new entry into an area subject to a capping regime, unless the potential new entrant could be certain that 

the fact of its entry would result in the removal of price caps in that area. There is at present no private healthcare industry regulator 

and the imposition of this remedy would require one to be created to administer and update the price-capping regime and adjudicate on 

disputes. We considered that, while price caps might appear to address the immediate customer detriment in single hospital areas, the 

cost of setting up and administering such a regime would be considerable and, over time, would result in customer detriment through 

distortions creating lower quality of service and reduced innovation. We therefore decided that a price-capping regime would not be 

effective in the long term and would not be proportionate.” Competition and Markets Authority, Private Healthcare Market 

Investigation: Final Report, 2014 April, par. 12.67-12.68, 12-13, of the U.K. Competition and Markets Authority, “Private healthcare 

market investigation Final report”. 
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II. ECONOMIC EVALUATION OF HMI’S CONCENTRATION ANALYSIS 

43. The HMI Report relies on its national concentration estimates to support the recommendations involving 

significant market interventions. The HMI Report cites national level concentration as a primary supply-

side market failure. In particular, the HMI Report connects the problem of national concentration to its 

consideration of facility divestiture and licence moratoriums on the larger hospital groups as potential 

recommended regulatory interventions. 

A. HMI data shows South African private hospital market concentration is not high and is falling 

44. Replication of the national HHI measures (whether based on beds or admissions) using the HMI’s own 

data and correcting for simple yet fundamental errors, demonstrates that the national market is NOT 

highly concentrated.15  

45. Table 1 below uses the file designated by the HMI experts as the source for hospital and bed data used in 

the HMI experts’ calculations of HHIs and shares for Table 6.1. We used these data and attempted to 

replicate the shares and HHIs reported. These estimates are on the right-hand side of the table and show 

two important findings: (1) there are significantly higher shares for NHN and lower shares for the three 

larger groups and (2) an HHI not in the highly concentrated range. Thus, at the outset, we conclude that a 

fundamental premise of concern by the HMI about national concentration is not borne out by the HMI’s 

underlying bed data.  

Table 1 – Comparison of HMI reported bed HHI to HHI re-calculated using underlying HMI data16 

 HMI Table 6.1 
Replication and Correction Based 

on designated data from HMI) 

Network Bed share HHI Hospitals Bed share HHI 

Life Healthcare 26.80% 

2521 

43 25.04% 

2422 

Mediclinic 25.30% 47 25.41% 

Netcare 31.10% 46 28.74% 

NHN 13.60% 48 17.70% 

Independent 3.20% 11 3.11% 

Sources: HMI Report, HMI bed database 2016 

46. A fundamental error in the reported HHIs is that they overstate the shares of hospitals, beds, admissions 

for the three largest hospital groups and understate the shares of NHN and independent Hospitals. This 

is due to a number of factors in addition to math and method errors, including the fact that the data and 

information on NHN and independents are flawed and incomplete. Once addressed, these show lower 

concentration levels at the national level – and importantly, de-concentration over time. Such findings are 

                                                 

15 We also note that HHI thresholds for market concentration are only the starting point for analyses and are static measures. The HMI 

Report does not consider the number of competitors, nor changes between and among competitors over time. See, for example, 

discussion about HHIs in the U.S. Department of Justice Horizontal Merger Guidelines as only the starting point for analysis. 
16 Notes to table: The HMI specifically designated the file used to calculate the HHI. Within that file, there was one database with the 

raw data for hospital beds, which only included bed data for 2016 for 157 of the 195 hospitals. There was also embedded data which was 

extracted that included the interpolated data. It contained bed counts for all but one hospital in 2016. The excluded hospital was Netcare 

Waterfall which, according to the data, opened in 2017. For this table, Netcare Waterfall is assigned the number of beds from 2017. 

Annexure C includes the full list of 195 hospitals and the bed count HMI provided that was used to calculate this HHI. 
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fully supported by the authors’ own independent analyses of entry and expansion by competitors and with 

the estimated concentration based on actual and projected beds from our prior reports submitted to the 

HMI.17 We confirmed our past results using data and information from the HMI Report on entry and 

expansion, and recent licensure data, and publicly available data for hospital groups. The following 

paragraphs present these analyses and data sources so as to assist the HMI in updating and revising the 

findings in the Provisional Report more accurately to reflect competitive conditions, including shares, 

concentration levels, and trends. 

HMI METHODOLOGY FAILS TO IDENTIFY ACTUAL DE-CONCENTRATION AND ENTRY 

47. The HMI methodology deviates from standard practice in that it calculates HHIs based on the aggregation 

of five years’ worth of data. This ignores its own findings of trends in prices, admissions and beds. It points 

out several times that the supply of beds has been increasing over this period and it is leading to the 

increase in demand for healthcare services, but the HHI calculations completely disregard these trends and 

produce a single HHI measure across all five years.  

48. Because of the trends in South Africa, however—a growing population, an increasing supply of hospitals, 

physicians, and beds—a single HHI measure across all years provides no probative value. For example, if a 

hospital enters in the middle of the timeframe, say, 2012, the competitive environment in that catchment 

area might change substantially, depending on the size of the hospital. If an HHI were calculated before 

entry, it would be higher than from 2012-2014. These two HHIs could be significantly different. If true, 

then the average HHI across all five years offers no information about the market. Information that might 

be valuable would be the current, or most recent, HHI and the trend in concentration over time. 

Considering the dynamic environment in South Africa, the HHIs are changing over time. However, none of 

this information is provided in the HMI Report.  

49. Whether the reported average HHIs reflect the current HHI is difficult to discern from the information 

provided. It cannot be assumed that the HHIs provided by the HMI reflect the state of competition either 

currently or in 2014 or 2016, given the substantial increases in beds and hospitals documented in the HMI 

Report. This further serves to undercut the conclusions that the HMI Report draws on how the admissions 

and expenditures trends are related to concentration levels.18 

50. To illustrate the impact of correcting for the combining of multiple years into one year, Figure 1 uses the 

HMI’s own NMG admissions data to calculate HHIs by year:  

a. Below, we discuss how the construction of the admissions data used to calculate national HHI led to 

an overstatement for the hospitals that provided data directly, but in Figure 1, we use the NMG 

admissions data for all hospital groups to show that correcting for this error leads to an HHI that is 

low enough that the national level of competition does not qualify as “Highly Concentrated.”19  

                                                 

17 For example, Table 1a from Compass Lexecon’s 2016 report (reproduced in the Appendix as Table 7) shows that independent and 

NHN beds expanded substantially between 2010 and 2016. This is not captured in the HMI’s analysis and would tend to reduce HHIs 

overtime as is the case with admissions. 
18 Tables 6.13 and 6.14 of the HMI Report. 
19 The hospital groups that did not provide direct data were NHN and independent hospitals, and their admissions are understated 

because the admissions from the other groups used for the national HHI calculation was more inclusive leading to Netcare, Life 

Healthcare, and Mediclinic being over-represented. See paragraph 79 for further discussion of this issue. 
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b. More importantly, we found that the HHI declined substantially between 2010 and 2014 from 

2,302 to 2,226 using the NMG Admissions Dataset used by the HMI for every analysis other than 

the HHI calculations. 

Figure 1 – Reduction in HHI from 2010-2014 Using NMG Admissions Data 

  

Source: Authors’ calculations based on NMG Admissions Dataset 

51. We next evaluated the HMI’s data sources to provide further detail on the trends and levels of 

concentration by hospital group. We replicate the HMI analyses using all of these data for all hospitals and 

for the 195 hospitals that are used in the HMI Report for local concentration and other analyses. Even 

before the additional post-2014 expansion of NHN and independents not included in this report, the 

trend toward de-concentration is evident. 

a. Table 2 shows the trend in market shares for each hospital group (system) that underlies the HHI 

calculations in the HMI reports. Shares of NHN and independent hospitals increased over this 

period even according to the HMI admissions data. And as noted below, inclusion of the additional 

NHN hospitals located in the NMG Admissions Dataset and confirmed by NHN data would further 

lower the concentration. While we lack the data from the NMG dataset to calculate more recent HHIs 

based on admissions, the entry and expansion of hospitals and the estimated changes in shares based 

on beds (from the HMI’s own data) leads us to conclude that HHIs based on admissions would fall 

from 2014 to date. 

b. Table 2 reports the results for all hospitals in the HMI data set, and Table 3 reports results for the 195 

hospitals that are used in the HMI Report for local concentration and other analyses. We report these 

even without further adjustment for NHN and independent entry to illustrate that the HMI’s own 

data shows a trend toward de-concentration and higher shares. As noted above, more current bed 

data shows that NHN’s share is closer to 18% and the larger 3 hospitals shares are well below the 

inaccurate estimate of 90%. 
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Table 2 – Market shares (admissions) by hospital group and year (All hospitals) 

Hospital Group 2010  2011  2012  2013  2014  
2010-2014 

combined 

Netcare 29.7% 29.1% 28.9% 29.0% 28.8% 29.1% 

Mediclinic 25.4% 25.3% 24.7% 24.2% 23.9% 24.6% 

Life Healthcare 23.2% 23.0% 23.1% 23.0% 23.1% 23.1% 

3 largest 78.3% 77.4% 76.7% 76.2% 75.7% 76.8% 

NHN 10.9% 11.5% 12.0% 12.5% 12.9% 12.0% 

Independent 10.8% 11.1% 11.3% 11.3% 11.4% 11.2% 

Source: NMG Admissions Dataset 

Table 3 – Market shares (admissions) by hospital group and year (195 hospitals) 

Hospital Group 2010  2011  2012  2013  2014  
2010-2014 

combined 

Netcare 32.2% 31.7% 31.5% 31.7% 31.4% 31.7% 

Mediclinic 27.3% 27.2% 26.8% 26.2% 26.0% 26.6% 

Life Healthcare 26.4% 26.1% 26.3% 26.2% 26.3% 26.3% 

3 largest 85.9% 85.0% 84.7% 84.1% 83.7% 84.6% 

NHN 10.5% 11.3% 11.9% 12.6% 13.1% 12.0% 

Independent 3.7% 3.6% 3.4% 3.3% 3.2% 3.4% 

Source: NMG Admissions Dataset 

52. Further, all these market shares and concentration trends ignore the fact that NHN and independent 

hospitals are both growing more quickly than Netcare, Mediclinic, and Life Healthcare from 2010 to the 

present and particularly from 2016 to now, which is what is leading to the further de-concentration 

trend. The growth of these competitors is significant already and likely to increase and is addressed in more 

detail in the next section. 

53. By NHN’s own count, as of 1 January 2018, it had 62 hospitals and 56 day clinics among its members, 

representing 6,455 hospital beds and 903 day beds.20 According to a recent HASA presentation, in 2017, 

25% of private hospital beds were at NHN hospitals.21 

                                                 

20 Netcare Hospitals Group (Pty) Ltd and The Akeso Group, Tribunal Case No:LM017Apr17, “Exhibit G” setting out breakdown of 

NHN hospitals as of January 2018. We understand that the count of hospitals and total number of beds in acute care hospitals are even 

higher at the point of this submission. See “NHN has 216 members, including 68 hospitals, 57 day clinics, 27 psychiatric facilities, 18 

ophthalmology facilities, 44 sub-acute facilities and 2 rehabilitation facilities. Our demographic footprint includes the major urban areas 

of Johannesburg, Pretoria, Bloemfontein, Cape Town, Port Elizabeth and Durban, as well as in smaller centres including Louis Trichardt, 

Bela-Bela, Lebowakgomo, eMahlahleni and Nelspruit, which means that NHN facilities and quality care are within easy reach of as 

many patients as possible. A substantial number of NHN hospitals are BEEE compliant, underscoring NHN’s value as a significant 

support structure for driving transformation in the private hospital industry.” At http://www.nhn.co.za/. 
21 These estimates are confirmed by reference to Annual Reports of Mediclinic, Life Health and Netcare, as well as to the NHN website 

referenced in the preceding footnote. 

http://www.nhn.co.za/
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Figure 2 – National shares of all private hospital beds (2017) 

 

Source: 2017 HASA conference 

54. Several data errors appear to contribute to the understatement of NHN and independent competitors in the 

HMI analysis. In our review of NHN hospitals used in the HMI hospital database, we discovered at least 

three hospitals not assigned to NHN that should have been. Annexure E provides a table of NHN-affiliated 

hospitals from NHN’s membership roster (as of January 2018) that were not listed as affiliated with NHN 

in the HMI Report, with one of these incorrectly referred to as a Mediclinic hospital. Fifteen others were 

found in the full NMG roster of hospitals but not included in the list of 195 hospitals used by the HMI 

Report, despite many of these being categorised as 57 or 58 type hospitals. Seven more hospitals were not 

in the HMI Report or the NMG database; most of these joined NHN after 2015. All represent expansion of 

NHN member hospitals not accounted for in the HMI Report’s findings. 

55. Further expansion of hospitals is documented based on license approvals; these should be considered in 

evaluation of trends toward de-concentration. Table 4 catalogues planned hospital entries and expansions 

from a Netcare-provided detailed license database that have, as of this report, been approved but are not yet 

operating. As of September 2018, 52 hospital licensure applications have been approved but are not yet in 

commission. Of these, all but one of these are independent hospitals (that may affiliate with NHN). When 

completed, these new acute hospitals (and their beds) will generate a substantial increase in the market 

share of beds of independent (and potentially NHN) hospitals, and a large decrease in the market shares of 

other hospital groups (e.g. Life Healthcare, Mediclinic, and Netcare). 

Table 4 – Projected entry and expansion, non-Netcare hospitals (September 2018)  

Hospital 

Group 

Expansion Entry Total 

Hospitals Beds Hospitals Beds Hospitals Beds 

   Life Healthcare 8 125 1 150 9 275 

   Mediclinic 4 186 0 0 4 186 

   Independent 5 353 51 6,385 56 6,738 

   Total 17 664 52 6,535 69 7,199 

 

Life 
Healthcare
Healthcare

8,636
(21%)

Mediclinic
8,195
(20%)

Netcare
10,088
(25%)

NHN
10,228
(25%)

Independents
3,535
(9%)
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56. To assist the HMI in updating the Provisional Report, we include several additional sources of confirmation 

of entry and expansion by NHN and independents: 

57. Entry by NHN according to HMI bed data: The bed data the HMI used to calculate national HHI and for 

SID analysis also shows that the overwhelming majority of entry has come from independent and NHN 

hospitals. The HMI focused some of its analysis on the 195 hospitals in its defined product market 

(although the SID analysis did not adhere to this same restriction). According to its bed data, 22 of the 195 

hospitals began operating between 2010 and 2017. Of these 22, 13 were NHN and 1 was independent, 

meaning 14 of the 22 entering hospitals (64%) were NHN or independent. Those 14 hospitals account for 

more than 50% of the beds that were added in South Africa during this period. 

58. When expanding the list of hospitals to include all hospital beds in the HMI’s bed database (all of which 

were used for the SID analysis), the breakdown is 102 new independent hospitals and 37 new NHN 

hospitals—90% of the 154 new hospitals in South Africa across this time period. Table 5 shows the 

percentage of new beds by hospital group across the time period, based on data from the HMI. It shows that 

81% of the beds that have been added in South Africa have come from independent and NHN hospitals. 

Table 5 – Composition of entry by group and beds 

Year of entry 
Additional 

Beds 

Life 

Healthc

are 

Mediclinic Netcare NHN Independent Unknown 

2010 1,252 12.54% 11.50% 3.43% 19.17% 48.56% 4.79% 

2011 734 0.79% 0.00% 1.50% 71.92% 23.97% 1.82% 

2012 675 0.00% 0.00% 0.00% 29.19% 70.81% 0.00% 

2013 750 0.00% 0.00% 0.00% 34.93% 41.87% 23.20% 

2014 679 5.89% 0.00% 0.00% 4.86% 87.78% 1.47% 

2015 1,113 0.00% 16.17% 31.00% 10.24% 42.59% 0.00% 

2016 1,020 2.75% 1.18% 0.00% 23.24% 66.18% 6.67% 

2017 920 0.00% 0.00% 6.52% 0.00% 93.48% 0.00% 

2010-2017 

Total 
7,143 3.23% 4.70% 6.43% 22.55% 58.53% 4.55% 

Source: HMI Bed Database 

Notes: The HMI Bed Database did not include complete information on hospital groups and consequently different 

sources had to be used to identify affiliation for each hospital. The full list of hospitals and affiliations used for this 

table is included in Annexure E. Table values are shares of total beds entering in each year. 
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Figure 3 – National bed additions by hospital group and year 

 

Source: HMI Bed Database 

Notes: The HMI Bed Database did not include complete information on hospital groups and consequently different sources 

had to be used to identify affiliation for each hospital. The full list of hospitals and affiliations used for this table is included 

in Annexure E. Table values are shares of total beds entering in each year. 

59. There is significant entry by NHN according to NMG Admissions Dataset that is not reflected in the 

HMI Report. Using the NMG Admissions Dataset, we identified each hospital entry between 2011 and 

2014 among the 195 baseline HMI hospital list. We defined entry as the earliest year with admissions data 

following a year with no reported admission. By this criterion, sixteen hospitals entered the South African 

hospital market over the four years that the NMG Admissions Dataset covers.22 Table 6 lists these sixteen 

entries with their location and date. These entries were validated using the HMI Report’s list of entry at 

Table 6.18. 

60. Most hospital entries between 2011 and 2014 were by NHN-affiliated hospitals. Of the sixteen new 

hospital entries, Netcare, Life Healthcare, and Mediclinic each only have one new hospital. NHN, on the 

other hand, accounts for the remaining thirteen. By 2014, these NHN hospitals represented more than three-

quarters (77.6%) of the new hospital beds over this period and 70.9% of hospital admissions.  

                                                 

22 Although the NMG admissions data exists for 2010, it is impossible to identify entry occurring in 2010 without information about 

admissions in 2009. In a Discover Health report dated 29 June 2016, Discovery Health identified two Mediclinic hospitals entering the 

market between 2010 and 2014 that are not included in our analysis. Discovery Health claims Mediclinic Cape Gate entered in February 

2010. We are unable to verify this using the NMG Admissions Dataset and conservatively do not include its entry in our list. Discovery 

Health also lists Mediclinic Secunda as entering in May 2014. According to the NMG Admissions Dataset, this facility simply changed 

classification from 77 to 58 in 2014. This entry is not included in the list either as it is not a “true” entry of a new facility. 
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Table 6 – List of Hospital Entries Identified in HMI Report, 2011-2014 

Hospital Municipality Province Network 
Entry 

Date 

Total Beds 

(2014) 

Midstream Pretoria/Tshwane Gauteng NHN 2011  

Emalahleni Private Hospital North Mpumalanga NHN 2011  

Hillcrest Private Hospital Between Durban and PMB KwaZulu-Natal NHN 2011  

Waterfall City Hospital East Rand Gauteng Netcare 2011  

Welkom Medical Centre North  Free State NHN 2011  

Erasmuskloof Pretoria/Tshwane Gauteng NHN 2012  

St Stephens Paarl Pretoria/Tshwane Gauteng NHN 2012  

Sub-Acute & Day Hospital Hazeldean Pretoria/Tshwane Gauteng NHN 2012  

Piet Retief Hospital South Mpumalanga Life Healthcare 2012  

Lowveld Day Hospital North Mpumalanga NHN 2012  

Capital Oncology Durban KwaZulu-Natal NHN 2013  

Sub-Acute and Rehabilitation Hospital Irene Pretoria/Tshwane Gauteng NHN 2013  

Daxina Medical Clinic Soweto/South Gauteng NHN 2013  

Randfontein Private Hospital West Rand Gauteng NHN 2013  

Strand Private Hospital South East of Cape Town Western Cape Mediclinic 2013  

Somerset West South East of Cape Town Western Cape NHN 2014  

61. The Compass Lexecon Geographic Market Report provided substantial evidence and detail on NHN’s and 

independents’ planned and actual entry. This covered entry up to June 2016 and planned entry as of that 

date. Further detail is provided in that report. 

B. HMI estimates of local hospital concentration generates contradictory results 

62. The HMI Report notes that its analyses of national concentrations are not reflective of local market 

conditions “where individual hospitals are faced with competition from rival hospitals within their local 

area.”23 While this implies that local conditions may differ from national, the HMI Report provides 

inconsistent and contradictory assessment of local hospital concentration, and does not assess any area-

wide competition other than national. 

63. The HMI Report provides estimates of concentration measures for each South African private hospital 

using three methods and concludes that a large proportion of private hospitals operate in markets that are 

highly concentrated (and therefore patients have fewer alternatives). These methods include: fascia counts, 

HHI, and the Logit Competition Index (LOCI). All three methods contain limitations that must be 

addressed to obtain reliable results.  

64. Two of these methods (fascia count and HHI) require delineation of geographic market boundaries for each 

hospital. In this regard, the HMI experts chose to construct a catchment area for each hospital. The HMI 

relied on the Lavielle method for defining a catchment area and compared the results to a more commonly 

used radial method. The primary difference between the two methods is that the Lavielle method generates 

an area based on the geographical distribution of the hospital’s patients that has no pre-determined shape 

(such as a circle or a square) and no pre-determined cut-off point.24 (The radial method typically generates 

the smallest circle which includes, say, 80% of a hospital’s patients). Both the shape and the cut-off point 

are determined algorithmically based on the distribution of the patients. While this has the appearance of 

                                                 

23 HMI Report, chapter 6, paragraph 122. 
24 “73. The HMI is aware that the Lavielle algorithm (Lavielle) has not been tested in these circumstances and has therefore suggested 

other, more traditional, simpler and well tested methods to be used in parallel to Lavielle.” 
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precision, it actually results in arbitrary cut-offs that bear little relationship to hospital use patterns or to 

how location of suburbs and density of populations relative to urban areas can affect areas. As a result, the 

methodology does not adequately capture healthcare economics or hospital use patterns.25  

65. The third method, the LOCI method, constructs a weighted market share for a given hospital. In a previous 

submission to the HMI, we discussed the deficiencies of this method for estimating shares and its tendency 

to overstate concentration.26 This methodology has been critiqued extensively as inappropriate for use in 

contexts such as the one being considered by the HMI.27  

66. One of the fundamental conclusions of the HMI Report is that these different methodologies produce 

similar concentration results for hospitals, namely, that “the facility market is highly concentrated at the 

local level.”28 The HMI Report further states that its concentration measures are consistent in their 

conclusions and findings.29 These conclusions are not supported by the actual results. Evaluation of the 

HMI Report’s concentration measure and methodologies shows a lack of consistency. 

67. Importantly, evaluation of the HMI Report concentration measures reveals they do not yield consistent 

results. In fact, several hospitals have completely inconsistent LOCI and HHI measures.30 Using the 

thresholds of HHI and LOCI that the HMI Report defines for high concentration (HHI greater than 2,500 

and LOCI less than 0.60), there are 46 hospital catchment areas (nearly one in four) that would be 

classified as highly concentrated by one measure and not highly concentrated in another.  

68. These inconsistencies illustrate a fundamental inadequacy of the analysis performed in the HMI Report. By 

calculating HHI on a hospital by hospital basis, without checking or correcting for inconsistencies 

within small geographies, the HMI Report derives a measure of local concentration for a single hospital 

that is inconsistent with itself and fails to capture the degree to which patients and doctors have 

meaningful alternatives when choosing a hospital. 

69. Figure 4 presents a map of each hospital color-coded by concentration levels defined by the HMI Report 

(highly concentrated, moderately concentrated, not concentrated). Each hospital is represented by one dot. 

The map illustrates the large number of local municipalities without any hospitals (or hospital beds). 

                                                 

25 We considered the economic concepts of marginal and inframarginal customers, whereby significant concentrations of population in 

suburbs some distance from a core metropolitan area may represent important patients for a hospital. The Lavielle method, by placing 

artificial breaks based on density of population, may exclude these patients from a relevant catchment area and overstate concentration.  
26 See the Geographic Market Report for further discussion, especially paragraph 30 and footnotes 17 and 26. 
27 The LOCI was used as a market definition and concentration measure approach in the United Kingdom Competition Commission 

Private Healthcare Inquiry. An extensive review of the issues with this method are provided in P. Davis, Comments on CC’s annotated 

issues statement: The CC’s approach to measuring concentration, April 2013 and its discussion of market definition and consistency 

with underlying economic models. Available at https://assets.digital.cabinet-office.gov.uk/media/5329dc35ed915d0e600000cb/130717_ 

bmi_annex_1_response_to_ais_loci_paper.pdf.  
28 HMI Report Chapter 6, paragraph 153. 
29 HMI Report Chapter 6, paragraph 175. 
30 For this analysis, we use the HMI Report defined HHI4 and LOCI2 definitions of those measures. These are the HMI experts’ 

preferred measures used in the HMI Report. 
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Figure 4 – Map of hospitals by concentration level 

 

70. Annexure D provides tables showing these examples at Tables 10 and 11. The 46 hospitals with 

inconsistent measures span urban and rural areas and all provinces other than the Northern Cape. The 

majority that are concentrated according to HHI and unconcentrated according to LOCI are NHN hospitals. 

Conversely, the majority of hospitals that are classified as concentrated by LOCI and unconcentrated by 

HHI are Life Healthcare hospitals with five belonging to each of Mediclinic and Netcare.  

a. Twenty-three hospitals are estimated to have high HHIs, including four solus hospitals (HHI equals 

10,000), with LOCI estimated to be above 0.6. In several cases (Cairnhall Hospital, Emalahleni 

Private Hospital, Lowveld Day Hospital, and Medical Forum Theatre) the LOCI measure exceeds 

0.90. That is to say, in many cases, the HHI is classifying hospitals as operating in an environment 

with essentially no competition, while the LOCI analysis is showing those same hospitals have a very 

low weighted average market share.  

b. At the same time, there are twenty-three other hospitals with LOCI estimated to be below 0.60, but 

whose estimate for HHI is below the 2,500 threshold for high market concentration. Six of these 

(Medforum, Mitchells Plain Medical Centre, Robinson Private Hospital, Springs Parkland Clinic, 

Victoria Hospital, and Wilgehenwel Hospital) have HHI below 1,000. In this case, these hospitals 

have many competitors based on the HHI analysis, but the LOCI measure fails to capture the same 

level of competition. 

71. If the HHI and the LOCI were both truly capturing the degree of hospital competition in each individual 

hospital market, these measures should be highly (negatively) correlated. In fact, the correlation between 
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LOCI and HHI is far from the perfect negative correlation of -1.00. The actual correlation is -0.49. The 

figure below plots the HHI and LOCI measures for each hospital in the HMI Report. While there is a 

general downward trend between the two measures, they are far from universally consistent with each 

other. Even solus hospitals that, by the HHI measure (HHI = 10,000) supposedly operate in total 

competitive isolation, have LOCI ranging between 0.05 and 0.80. 

Figure 5 – Relationship of LOCI and HHI by hospital 

 

72. In addition, we note that the HMI Report’s methodology of estimating only individual hospital 

concentration measures and conducting no comparison of hospital HHIs means that the HMI Report 

overlooks important inconsistencies in immediately adjacent hospitals having very different HHIs or 

LOCIs from each other. Annexure D provides a table showing hospitals by province, and also by 

municipality; many municipalities have hospitals with very different LOCI and HHI measures.31 We 

document over seventy cases of hospitals within just 5 km of each other that the HMI classifies 

differently with respect to concentration levels based on HHI. For example, Life Healthcare’s Brenthurst 

Clinic is just steps away from Netcare’s Park Lane Hospital at 0.28 km. Yet, Brenthurst Clinic is classified 

as non-concentrated while Park Lane Hospital is classified as highly concentrated. Figure 6 maps examples 

of theses inconsistent hospital concentration categorisations in Johannesburg and East Rand. 

                                                 

31 See Annexure D, Table 12 and Figures 3-6. 
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Figure 6 – Inconsistent hospital concentration measures – Johannesburg and East Rand 

 

73. HMI experts may claim that these hospitals do in fact face different competitive environments because they 

draw different sets of patients. One hospital might have a broader catchment area than a proximate hospital 

and be competing with a broader set of hospitals while the other has a small catchment area and less 

competition. The error in that reasoning, however, is that the HMI Report is estimating competition from 

the point of view of the hospital and not the patient. Imagine a member of a medical scheme that lives in 

both hospitals’ catchment areas. The person could simultaneously belong to catchment areas with high 

concentration and low concentration. Which concentration better reflects the choice of hospitals that this 

person faces? This is a question that cannot be answered by the HMI approach to market definition and 

to measurement of local market competition and concentration. Thus, one cannot rely on the HMI local 

measures to make inferences about competition conditions or market power. 

74. To determine the existence and frequency of this issue, we requested and were provided with the 

geographical definitions of each hospital’s catchment area. This took the form of a list of enumeration areas 

(EAs) that the HMI’s methodology assigned to each hospital’s catchment area. Using that list, we found 

that the HMI methodology assigned 60,405 of South Africa’s EAs to at least one hospital catchment area.  

75. We reviewed the EAs which were included in multiple hospitals’ catchment areas and compared the HHIs 

associated with them. Of the EAs actually assigned to a catchment area, 82% are classified as being in both 

a “concentrated” area as well as a “non-concentrated” area. Those EAs represent locations for 96% of 

beneficiaries in 2014. According to these analyses and thus the HMI’s experts, 96% of beneficiaries live 

in catchment areas that are simultaneously non-concentrated and concentrated. 
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76. These contradictory results are a product of the HMI’s treating each hospital catchment area as an area 

determined independently of all other hospitals and their catchment areas. The HMI did not account for the 

fact that proximate hospitals should likely face similar competitive environments. This is a significant 

shortcoming of the approach which may be avoided by considering approaches addressed in our 

Geographic Market Report for defining location of alternative suppliers and extended areas. 

77. The evaluation of hospital concentration conducted in the HMI Report is represented as state of the art, yet 

each element of the analysis is flawed, and the elements are inconsistent with each other. These 

inconsistencies demonstrate the overall weakness of the HMI analysis of local market concentration. 

Moreover, the approach taken is not consistent with more standard practices for evaluating market 

competition across an array of competitors. 

78. Specifically, the HMI Report provides a general discussion of market definition yet does not provide a clear 

logic for how its choice takes into consideration the economics of healthcare beyond narrow usage patterns 

such as the fact that medical schemes engage in negotiations with multiple hospital groups and many 

factors influence the outcome of negotiations. The underlying economic model should take into 

consideration incentives and responsiveness to relative price or quality changes in assessing the boundaries 

of a relevant geographic market.32 Negotiation between hospitals and funders take into consideration that 

threatened or actual diversion of patients from a hospital can be to more than one hospital, and that some 

hospitals may be more vulnerable to such diversion due to proximity of their patients in product and 

geographic space to many different alternatives. Credible alternatives or outside options for a given hospital 

may thus be large in number such that each accounts for somewhat lower volumes of potential diversion 

yet in the aggregate, reflect substantial alternative for the given hospital.  

79. A particularly important principle in defining the geographic dimension of the relevant market in hospital 

matters is the fact that not all consumers need to be diverted from a particular hospital in order to constrain 

that hospital’s pricing. Or alternatively put in the context of the hypothetical monopolist test, substitution 

involves alternative services at alternative hospitals and the commercial attractiveness of those alternatives 

and its effect on patient loss or price changes. This is the case because hospitals typically cannot 

discriminate in pricing (in their negotiated prices) based on the location of patients – thus, loss or risk of 

loss of substantial patient volumes and revenues/profits on the margins of an area serve as substantial 

constraints even if some patients residing close to the hospital would be less likely to shift in response to 

relative price changes. Thus, principles for market definition in hospital cases include responsiveness to 

relative price changes as well as the economics of hospitals, including high fixed costs.33 

                                                 

32 Geographic location plays a role in the provision of medical services. Patients tend to consume medical services at the provider’s 

location. Whether, and the distance patients travel to consume medical services will depend on many factors - time , distance, availability 

of transport options, patient-specific health factors, frequency and type of medical services, physician referral patterns, availability and 

quality of medical services at specific locations, and on the relative cost of services. These are common factors for evaluating the 

convenience, cost, quality or other relevant attributes that affect use patterns and ease of substitution between and among alternatives. 
33 “The first and most important theme is that the identification of the relevant geographic market should depend on how buyers would 

respond to price changes. Not every buyer would have to shift his or her purchases to other locations – only a sufficient number of 

buyers so as to make the price increase unprofitable. This point is especially important for the hospital industry, because low occupancy 

rates and high fixed costs have made the difference between break-even volumes and a volume that would cause losses for many 

hospitals. That is, even if a monopolist hospital increased its price and lost as few as 10 percent of its commercial patients, this hospital 

could still be threatened with net financial losses.”  See, ABA Section of Antitrust Law, Health Care Mergers and Acquisitions 

Handbook, American Bar Association: Chicago, IL (2003) at 38. 
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III. ASSESSMENT OF EXPENDITURE ANALYSIS  

80. The HMI Report presents several analyses from the Facilities Report prepared by NMG and released by the 

HMI in December 2017.34 These analyses address utilisation and expenditure patterns and are set in the 

context of general concerns about cost and expenditure trends relative to inflation as well as to increased 

admissions. The specific analyses include modelling to evaluate sources of cost and expenditure trends 

relative to general rates of inflation as measured by the CPI. At several points, the HMI references 

alternative explanations, and findings that demonstrate that these trends, while of concern, are not 

attributable to anticompetitive practices or conditions: “Stakeholder submissions highlight that while tariffs 

have been rising, the marked increase in expenditure is largely due to increases in utilisation and further 

increase in input costs of hospitals.”35 

81. The HMI notes a specific concern with utilisation trends, which we address further in the section on 

supply-induced demand: “the Inquiry’s view is that…increasing utilisation over time explains the bulk of 

the increase in hospital expenditure…”36 Among other conclusions, the HMI opines that the NMG 

analyses, which attempt to determine sources and drivers of expenditure and utilisation trends suggest 

concerns about unexplained costs and inefficiencies: “Our view is that the higher unexplained costs per 

admission reflect some inefficiencies inherent in the system, particularly as they are not aligned to 

decreasing LOS.”37 

82. However, we note that the HMI concedes that unexplained variation in costs or trends are due to many 

factors and not necessarily to competition concerns. Specifically, the analyses presented do not support 

findings of anticompetitive pricing or expenditure trends that warrant regulatory intervention. While the 

analyses show that the cost trends are driven by a variety of key factors, such as disease burden, and that 

the data are useful for general trends and for tracking broad sources of changes in hospital costs and 

aggregate factors, the data and analyses have several data reliability and modelling issues that make it 

unreliable for purposes of assessing specific competition issues before the HMI. With these caveats, we 

note that the analyses do not suggest or support concerns about competition in the private healthcare and 

hospital services sector. 

83. We previously prepared and submitted to the HMI an assessment of the NMG data, regressions, and 

analyses that form the basis of the Expenditure Analysis section. We summarise these briefly here. NMG 

constructed the NMG Admissions Dataset to evaluate “inflationary” trends in “patient costs” for private 

hospitals in South Africa over the period 2010-2014. 38 Those data were used to estimate rates of changes in 

costs per year across all hospitals to general inflation (“headline CPI”), adjusted for factors, and a series of 

analyses to estimate an “unexplained variation” in rates of cost change after accounting for the factors.39 

We provided an assessment of these analyses, including their modelling, datasets, and results including 

their suitability for addressing the competition issues before the HMI. We evaluated the reliability of the 

                                                 

34 HMI Report Chapter 6, paragraphs 376-396. 
35 HMI Report Chapter 6, paragraph 316. 
36 HMI Report Chapter 6, paragraph 322. 
37 HMI Report Chapter 6, paragraph 350. 
38 NMG derived private hospital costs estimates from Medical Scheme claims data and calculated rates of change in these cost measures. 

NMG then uses a model that accounts for some factors that may influence hospital costs and rates of change between years such as 

admission type, disease burden of patients, age and gender of patient, and separately for factors such as changes in utilisation and Length 

of Stay (“LOS”). 
39 For convenience, we refer to the quantitative analyses as regressions, econometrics, or modelling, although the specific form of 

econometrics and modelling varies depending on the specific analyses used in the report. 
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methods and data for use for these purposes, as well as for the evaluation of pricing, excess pricing and 

profitability, price trends, and the competitiveness or reasonableness of South Africa’s private sector 

pricing. We prepared submissions reporting the results of our empirical analyses in the data room, which 

summarised our conclusions regarding significant data and methodological concerns with the NMG 

Admissions Dataset and modelling of hospital cost inflation and cost drivers set out in the Facilities Report.  

84. For convenience, we summarise here the key findings of our report with immediate relevance to the NMG 

analyses in Chapter 6 of the HMI Report.  

a. First, the modelling and methodologies permit estimation only of aggregate increases in costs 

without the ability to attribute specific changes or magnitude of changes to specific causes. The 

modelling permits attribution only for the limited set of characteristics and factors included in the model 

(e.g. disease burden of patients, the NMG admission types).40 There is limited, if any, ability to include 

in other hospital-specific or hospital-level factors typically evaluated as drivers of expenditures, and 

the datasets do not include any cost data from hospitals (e.g. labour, technology, equipment) that 

could further explain expenditure or cost changes.41 NMG notes that they did not have the data and 

information to conduct these analyses and relied only upon their own collected data.42 This is an 

inherent limitation and means reported regressions and results are not informative of the many cost 

factors that drive expenditures.  

b. Second, the results do not indicate any unusual or problematic increases in hospital costs or 

expenditures or for individual hospital groups that would suggest competition concerns or need for 

any regulatory intervention. The modelling results are consistent with to-be-expected increases in 

hospitals costs over time, given upward pressures on overall labour and input costs as well as factors 

such as increasing input costs, expanded scope of services, and higher utilisation of services including 

more complex care at inpatient hospitals. The overall reported rates of change and levels for hospitals 

and for individual hospital groups are fully consistent with inflation trends in many sectors in South 

Africa and explained in part by factors such as severity of care, illness of the population served, 

expanded coverage, and other competitively benign factors. They are consistent with trends and 

relationships in other countries between hospital cost trends and inflation. Any unexplained variation 

relative to general inflation, which is found to be low, is also consistent with economic literature on 

hospital cost drivers, which finds that many difficult to quantify factors such as quality, input costs, 

hospital product specific differences are included in such residuals. These are factors that NMG states 

that it did not include in the modelling. 

c. Third, the admissions data used by the NMG contained irregularities and comparison to hospital 

admission data showed large discrepancies. This issue was also present when calculating HHIs and 

comparing admissions from Life Healthcare, Mediclinic, and Netcare hospitals to those from the other 

hospitals and has been discussed previously in this report. 

                                                 

40 We were unable to validate the accuracy of the specific claims data and allocation of claims per hospital per year in the NMG 

Admissions Dataset. We find several issues, including methodological issues and basic data issues that call into question the reliability 

and accuracy of the data. We find numerous issues that likely result in potentially significant and unknown sample issues or that may 

affect or bias the modelling results in the Facilities Report. The modelling of cost inflation in the HMI Facilities Report is affected by all 

of the preceding issues, as well as additional modelling issues that render its results unreliable other than for making general statements 

and assessments of overall inflationary trends and factors. It cannot be used for evaluating reasonableness of prices per hospital, per 

service, or per hospital group or for their trends over time. 
41 The NMG Admission Type methodology is novel and unsubstantiated for assigning patient admissions to service categories for 

purposes of reliably evaluating resources or costs associated with patient care. 
42 See, NMG Technical Annexure at Paragraphs 160-161. 
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IV. ECONOMIC ANALYSIS OF CONCENTRATION-UTILISATION AND 

CONCENTRATION-EXPENDITURE ANALYSIS  

A. Overview and summary 

85. The HMI Report presents analyses of expenditure and admissions trends. Most of these analyses were 

presented in the HMI’s Facilities Report. We have already reviewed and evaluated the majority of analyses 

presented in the previously submitted “Response to HMI facilities report.”43 However, the HMI’s experts 

used the original models to estimate admissions and expenditures by concentration level and reports these 

results in Tables 6.13 and 6.14 of the HMI Report. 

B. The newly articulated theory that competitive markets lead to over-utilisation is not supported by 

HMI’s results 

86. In paragraphs 376-396 of the HMI Report, the HMI posits a novel theory of competition and its effects 

wherein competition is the main driver of increased expenditures, admissions, and inefficiencies. 

Furthermore, the HMI Report states that the large hospital groups’ market power is used to make up for the 

adverse effects of competition by performing very efficiently (or as the report says “perversely”), in the 

concentrated areas where they have substantial market power. The HMI Report then supports this 

contention by applying the models developed in the Facilities Report to its estimates of concentration and 

catchment areas to estimate the effects of concentration on increases in admissions and expenditures. 

87. Firstly, it cannot be over-emphasised that in this section, the HMI Report is arguing that competition 

leads to negative outcomes and that concentrated areas out-perform competitive areas. It then describes 

the efficient operation in the concentrated areas as “perverse.”  

88. Secondly, the HMI Report’s results show no consistent relationship. The report includes three categories 

of concentration—Concentrated, Moderately Concentrated, and Non-Concentrated—and while the HMI 

Report does show that non-concentrated (i.e. competitive) markets have higher increases in unexplained 

admissions and only slightly higher increases in unexplained expenditures (and in some years nearly 

indistinguishable), the moderately concentrated areas perform the worst of the three categories. 

89. Additionally, the way in which Table 6.13 was prepared likely caused inaccurate results. To prepare this 

table, the HMI experts chose 24 distinct hospital catchment areas that purportedly didn’t overlap and 

contained 8 hospital catchment areas in each concentration-grouping. For these areas only, the experts 

estimated the increases in admissions and expenditures, therefore leaving out 31,943 (52.9% of) all EAs 

representing 56.2% of beneficiaries. Given this omission, the values reported are highly suspect. 

90. Finally, the HMI conducted its analysis by associating each EA with a hospital catchment area and the 

estimated HHI of that hospital then classified the EA as highly concentrated, moderately concentrated, or 

non-concentrated. In our attempts to reproduce these classifications, we found many EAs that were 

classified as highly concentrated and non-concentrated, meaning that they were included in the calculations 

for both concentration levels. Furthermore, it seems to us that EAs that did not belong to any of the 24 

hospitals’ catchment areas were included in the analysis. We therefore have strong misgivings about this 

analysis and believe it needs to be fundamentally reconsidered. 

                                                 

43 Guerin-Calvert, Margaret E. Response to the HMI Facilities Report 2018 April 13. 
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V. ECONOMIC ANALYSIS OF SUPPLY-INDUCED DEMAND METHODOLOGY, 

DATA, AND ANALYSES  

A. Overview and summary 

91. The HMI Report examines entry and hospital use and posits that trends of increased entry and expansion of 

hospital beds and increased utilisation of hospital services are related. The HMI further posits that such 

supply-induced demand (“SID”) represents a significant source of inefficiency and increased costs. The 

HMI Report does not actively consider whether any causation runs the other way – namely, that increased 

demand for healthcare by growth in beneficiaries causes hospital groups to expand their hospital capacity–

nor whether any effects are temporary or sustained. 

92. The HMI’s expert’s analysis of SID, which is presented in Chapter 8, cannot determine whether increased 

demand led to a supply response to serve that demand or whether increased supply led to increased 

demand. The HMI’s summary of stakeholder perspectives and submissions in Chapter 6 several times 

points out that while several stakeholders believe over-utilisation is a problem, they do not tie it directly to 

supply:44 “Although stakeholders did not conduct specific studies on SID, they are of the view that there is 

likelihood that SID exists…”45 “Although the oversupply of beds is not sufficient to conclude that SID 

exists…”46 “The increases in usage and consequently costs over time may signal the prevalence of SID.”47 

[Emphasis added]. 

93. The HMI’s SID theory addresses the hospital sources of SID in only the most limited fashion. For example, 

the HMI Report’s paragraphs 399 and 400 deal exclusively with physicians, paragraph 401 deals with 

medical technology, and paragraph 402 is the first to suggest any theory as to how SID works for facilities. 

The subsequent theory and modelling do not adequately address the possibility of any other explanation 

such as increases in demand driving the bed increases, nor do they demonstrate that hospital entry (as 

opposed to other sources) drives the effects. There are several untested effects of the HMI’s theory, and 

some asserted theoretical conclusions (such as discretionary admissions showing a stronger effect) that are 

not actually borne out by the analyses.  

B. The HMI’s SID theory fails to address alternative explanations other than hospital entry 

94. There are (at least) two potential theoretical explanations for increased utilisation following the addition of 

beds involved in assessment of SID other than entry and bed expansion: under-supply and financial 

incentives of physicians. Only the latter is considered in the HMI Report. 

95. The logic of under-supply leading to utilisation increases after supply increases can be explained by some 

examples. For a rational consumer, capacity is a factor considered when choosing to purchase a good or 

not. If a theatre is crowded, it will make some consumers less likely to purchase a movie ticket, if the roads 

are congested, some consumers may choose to drive at a different time or not at all, if there are not enough 

mobile phones to satisfy demand, many consumers will choose to delay purchase until the demand ebbs.  

                                                 

44 See paragraphs 403-407 of the HMI Report where the HMI discusses views of stakeholders regarding SID. 
45 HMI Report Chapter 6, paragraph 403. 
46 HMI Report Chapter 6, paragraph 405. 
47 HMI Report Chapter 6, paragraph 406. 
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96. The same is true in healthcare as more beneficiaries are added to a private healthcare system. As 

beneficiary growth leads to growth in overall demand and if supply does not grow as quickly, then the 

marginal admissions (where patients or physicians are ambivalent as to a hospital admission) become less 

likely. Then, when supply increases, those marginal cases become more likely, leading to an increase in 

admissions. In this case, the desire to attend the hospital was always present, but the costs were too high 

when supply was low. If the HMI believes that this outcome should be constrained by regulation, the 

unintended consequence may be tantamount to artificially restricting supply in order to prevent patients 

from attending the hospital even when it is beneficial to them. 

97. The second case of financial incentives as key drivers could raise issues and the HMI suggests that this 

might be a factor in South Africa. The theoretical model asserts that physicians have an incentive to 

encourage consumers to consume more for the providers’ own benefit, and that the providers’ additional 

and hard to verify expertise leads to more consumption than would take place if the consumer had perfect 

information. In healthcare, this might manifest as physicians encouraging appointments and procedures that 

would directly benefit the physicians. The HMI Report suggests that physicians have arrangements with the 

hospitals where the physicians are paid by the hospital for admissions that they deliver. The HMI Report 

goes on to say, however, that it is “not able to show a direct link between SID and the incentives offered to 

practitioners” but that merely the presence of “unexplained usage” suggests the existence of SID.48  

98. While these theories may generally be more consistent with SID theories, the HMI’s theories involving 

beds would not,49 except by some indirect effect associated with physicians and financial ties with hospitals 

that compensate them for referral. Moreover, the SID hypothesis for physicians would still have to account 

for whether there is under-supply of physicians that could account for any effect – which the HMI’s expert 

does not test for nor address. As with beds, the HMI’s expert cannot distinguish causation or direction of 

causation for physicians. Moreover, the solution for any demonstrated effects associated with physicians–if 

substantive and significant—is not to restrict the supply of beds or hospital entry but to address any actual 

issues associated with financial incentives more directly. 

99. The HMI also suggests a modification of that theory wherein the availability of beds motivates physicians 

to admit more patients on the margin, i.e. the patients where admission was not absolutely necessary, would 

become more likely to be admitted because of the availability of beds. That theoretical model is actually a 

case of under-supply.  

C. SID methodology shows a very small practical relationship between beds and admissions  

100. The HMI Report presents a series of new analyses of the purported causal link between the expansion of 

health care supply (in particular of hospital beds and physicians) and growth in health care utilisation and 

expenditures. Both this evaluation and its methodology are new as of this report - no previous HMI 

publications refer to this analysis. The HMI experts combined medical schemes claims data with available 

doctor and beds data covering 2010 to 2014.50  

                                                 

48 HMI Report Chapter 6, paragraph 402. 
49 The HMI’s review of SID literature found no mention of beds inducing supply. “In our search, the literature defined supplier induced 

demand strictly as it relates to physicians and the servicing of patients. Thus, using our search terms and approach we identified nothing 

as applied to facilities and suppliers.” HMI. “Towards an understanding of supplier of induced demand (SID): Practitioners. Internal 

Research Note: Phase 1.” 9 September 2015. Page 7. 
50 HMI Report Chapter 8, paragraph 20. 
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101. This data was analysed using a logistic regression model relating individual hospital admission status to a 

variety of “predictor variables” plus beds per 100 population and doctors per 100 population. The experts 

find very small, yet statistically significant positive effects and infer from that, the existence of supply-

induced demand. 

102. The HMI expert opted not to perform any additional tests of the SID theory beyond this single regression 

approach.51 Although HMI experts arguably have the most comprehensive set of data from the South 

African private healthcare market and sufficient time, the HMI conducted only a single type of analysis 

which, even at its best, can only demonstrate something completely consistent with a well-functioning 

market—namely that there is some positive relationship between beds and admissions. It cannot show that 

beds lead to admissions or that hospital groups are expanding because of increased admissions. It does not 

try to replicate any of the work done by Discovery or GEMS, it does not try to determine the effect of 

hospital entry on admissions in an area, and it does not test whether admissions in areas with more beds are 

fundamentally different from admissions in areas with fewer beds (according to the HMI’s theory, the 

“supply-induced” admissions would be unnecessary52). These tests would help distinguish between 

increases in admissions due to under-supply or physician incentives, if increases in admissions were even 

discovered. Instead, the HMI’s experts perform a single type of test and try to draw substantial conclusions 

from it without any checks for robustness or testing counter-theories. 

103. The HMI Report attempts to draw very strong conclusions from the regression analyses with regard to the 

apparent negative consequences of increased bed supply: “While this does not imply intentional 

misrepresentation by either doctors or hospitals, it does suggest that supply-induced demand exists in areas 

where there is discretion around whether or not to admit a patient.”53  

104. However, even if we accept all aspects of the model and its results as given, the relationship determined 

by the model has a miniscule predicted impact on admissions throughout South Africa. The effect size in 

the HMI Report is so small it predicts that even tripling the supply of hospital beds in South Africa would 

lead to less than half the increase in admissions that actually occurred between 2010 and 2012 for reasons 

unrelated to beds or physician supply.54  

105. The effect of beds per 100 population reported in Table A8.4 in the HMI Report is 0.029. While this 

coefficient is statistically significant, it is not substantively significant. When the coefficient is converted 

into a real-world effect, the effect is small enough that it would not be cost-effective for hospitals to act on 

it. The reported effect of 0.029, when converted into a meaningful measure of effect, shows that the impact 

of increasing hospital beds by 10% is associated with a 0.011 percentage point increase in the probability 

of admission for an individual over a year. This means that for roughly every 10,000 people, a 10% 

increase in beds would be associated with just 1 additional admission.  

106. Table 22 of Annexure F quantifies this reported effect size, and those for the HMI Report’s specialty-

specific regressions, in terms of a typical municipality and the whole of the South African private health 

                                                 

51 We refer here to the logistic regression approach including tests for all admissions and by specialties. 
52 “for demand to be induced, it must comprise the unnecessary utilisation of certain methods of treatment…whose medical worth is 

debatable…” HMI. “Towards an understanding of supplier of induced demand.” 2015. Page 8. 
53 HMI Report Chapter 8, paragraph 55. While the HMI Report indicates there is no implication of inappropriate admissions, it does then 

go on to discuss theoretical incentives for physicians and higher tendency for discretionary admissions. 
54 HMI Report, chapter 8, Table A8.4. This comparison is itself extreme, since few, if any, hospitals would contemplate tripling their bed 

capacity. 
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market. The SID effect detected by the HMI Report is that a 10 percent increase in the supply of beds is 

associated with 3.28 additional admissions in a typical municipality and just 943 additional admissions 

nationwide. In other words, the HMI Report has detected, in a statistically precise way, roughly zero 

substantive effect of beds on admissions. This provides no evidence of substantial supply induced demand. 

107. In addition to the primary regression run on total admissions and beds, the HMI Report also runs individual 

regressions on ten specialties it identifies as discretionary specialties. Despite the fact that the SID theory 

would predict stronger effects, almost half of the coefficients, however, had no statistical significance, 

meaning that there was no systematic statistical relationship measured by the regressions. 

D. The purported relationship between beds and admissions cannot be distinguished from demand-

driven supply and disappears when the econometric model is corrected 

108. While a multitude of errors exist in the construction, application, and interpretation of these results, the 

most problematic of these errors, each in their own right, invalidate their results:  

a. any professional economist would agree that the model used cannot estimate a causal effect;  

b. the inclusion of geographic fixed effects (e.g. controlling for the municipality in which the patient is 

located) is necessary and its inclusion eliminates any effect whatsoever;55  

c. the fact that 20% of beneficiaries’ locations could not be determined biases the results; and  

d. using municipalities as the base of analysis is inappropriate, has no support in previous analysis, and 

omits significant relevant information.  

109. We describe in detail each of these points below, along with other issues. It should also be noted that our 

methodological criticisms are applicable to all variations of the HMI’s SID model. When testing our own 

variations of the model, due to time and capability restraints, we performed our analysis solely on the main 

specification of total admissions and total beds, but we believe that our conclusions are applicable to all 

specifications, and the HMI should conduct these tests itself before relying on the available results. 

110. Our critique of the SID regression analyses are further substantiated by our review of the very limited other 

SID-related analyses discussed in the HMI Report, namely work by Discovery Health and GEMS. The 

HMI Report references a Discovery Health study on the effect of hospital entry on utilisation. Discovery 

examines hospital entry and admissions for several regions.56 Detailed evaluation of the Discovery work 

shows that there is a positive effect of entry on admissions in only 5 regions of the 16 regions studied 

where there was actual entry—less than one third.57 In fact, 6 of the Discovery-study regions showed a 

                                                 

55 Fixed effects are used to statistically control for all characteristics of a place that are unchanging but that may affect admissions. These 

are commonly used in regression analysis in order to guard against biased results. 
56 HMI Report Chapter 6, paragraph 414. The HMI reports criticisms of such studies; the Discovery Report claims to adjust for health 

burden, but it does not indicate how it did this, leaving no opportunity to review its methodology to ensure that it chose a similar 

population of patients for its evaluation. 
57 The Discovery Report claims that 12 out of the 18 regions studied in which there was hospital entry show increased admissions after 

hospital entry. A 66% prediction rate is already not an especially strong indicator of the presence of SID. According to the HMI theory it 

is so pervasive nationally as to warrant significant intervention. However, the Discovery figure of 12 region experiencing entry includes 

the two hospitals that were not actually new hospitals Furthermore, Discovery relies on a statistical significance level looser than that 

generally used and includes hospitals that showed increased admission rates in surgical admissions but not medical admissions despite 

stating that medical admissions should “be more sensitive to utilisation changes as a result of capacity changes, than surgical 

admissions.” So, the Discovery study counts regions with mixed results as indicating a positive effect. 
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decrease in medical bed-days after a hospital entered (although only two of these were significant at the 

standard level).58 At the most, this study suggests that in some cases, hospital entry is associated with 

increased utilisation, but that it is not a consistent or predictive result. The variation in results demonstrates 

that there are other factors that explain a substantial amount, perhaps even all, of the increase in 

admissions. More importantly, the Discovery report includes benign explanations for why such increases 

may occur (such as experience of the hospital operator or area physicians, initial inefficiencies and 

utilisation due to use of hospital for lower acuity services)– and that there are administrative mechanisms 

that medical schemes and administrators can and do use to bring utilisation back within specific norms.59  

HMI EXPERTS’ SUPPLY INDUCED DEMAND MODEL CONTAINS FUNDAMENTAL ERRORS IN DESIGN, AND THE 

REPORTED RESULTS ARE INCORRECT AND UNRELIABLE 

111. The econometric approach used cannot determine whether additional beds cause admissions. The first 

observation that should be made is that the SID model used to estimate the effect of beds on admission 

probability completely ignores that any effect determined is not causal. No matter the effect the model 

purports to find, this can only be interpreted as a relationship and cannot be interpreted as the existence of 

the beds causing admissions. This is a fundamental and common error with regressions. The SID model 

does not in any way use hospital entry or expansion or an externally-determined factor, but instead relies on 

beds and physicians, which are both themselves determined by the population’s propensity to go to the 

hospital. The effects reported do not indicate that supply induces demand but only that supply is related to 

demand, a point that should have been apparent already. The fact that a regression is used to estimate that 

relationship does not alter this limitation of the HMI’s approach. 

112. There are several intuitive reasons why one should question the HMI’s interpretation of the SID results. At 

its core, the analysis is determining the relationship beds has with the probability of being admitted, after 

adjusting for some (but not all) factors that would affect that probability, such as age and disease burden. 

The probability of admission, however, is a combination of the probability that patients in an area are sicker 

and the probability that people are no sicker than before but are admitted because they were referred or 

there is more bed availability. The SID analysis assumes that the effect is purely a manifestation of the 

latter because of the included regression controls.  

113. Even assuming the HMI’s controls capture completely the factors that affect the first probability (that of 

actually being sick and needing to use a hospital), the documented effect is not causal. To see why, 

imagine two areas that have identical populations—the same number of beneficiaries, same age 

distribution, same disease prevalence. If, despite the similarities in population, one area’s population was 

more comfortable with hospitals than the other for any reason, then their desire for hospitals would be 

greater and hospitals would be more likely to add beds to the area. This situation would produce a positive 

result in the SID analysis but would not be proof of supply-induced demand. There is no way to determine, 

with the approach described and applied, whether increased demand is causing more beds, increased supply 

is causing demand, or some other factor causes both. All that can be inferred from these results is that areas 

with higher likelihood of admission also have more beds, on average. 

                                                 

58 Of these six regions, some which Discovery includes as indicative of a positive effect show a negative effect for one of the medical or 

surgical admission types (the additional hospital led to fewer bed-days for one of the admission types). 
59 Discovery Health. The financial impact of new private hospitals on medical schemes dated 2016. Page 11. See, also Noach noted 

above. 
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114. An approach designed to estimate the relationship shows that beds reduce admissions. An approach that 

would better illustrate a clearer relationship between bed increases and admission increases would be to 

identify changes in beds such as from entry or expansion and then compare admissions before and after this 

change. With the access we had to the data used by HMI for their analysis, we were able to conduct such an 

analysis and it showed that, in fact, increases in beds are not associated with increases in admissions.  

115. Using local municipalities as the geographical unit of observation neglects fundamental aspects of 

healthcare. There are obvious and compelling reasons for why no prior research or analyses of competition 

have used local municipalities as the geographical unit of observation. Mainly, they can be summarised as 

municipalities being too small to capture significant aspects of the healthcare services industry. 

Approximately 72% of municipalities do not have any hospitals.  

116. According to the HMI’s theory of supply-induced demand, because these beneficiaries live in 

municipalities with zero beds, they should be relatively less likely to travel to the hospital, but what this 

approach ignores is that many of these municipalities are adjacent to municipalities with hospitals, and 

increases in beds would, according to their theory, increase their propensity to seek medical care. 

THE SID MODEL DOES NOT ADHERE TO THE NECESSARY CONDITIONS OF A REGRESSION AND WILL 

UNAVOIDABLY RESULT IN INACCURATE ESTIMATES OF EFFECTS 

117. Upon review of the methodology used to determine the effect of beds on admissions, we conclude that the 

experts made fundamental errors when designing their approach. While some of their errors can be 

addressed by making modifications to their model, others cannot and would require a completely different 

methodological approach. In Appendix B at the back of this report, we describe each of the problems with 

their model. 

118. Before applying the corrections, we first attempted to duplicate the HMI’s approach and results. We found 

similar positive effects of beds and physicians on admissions (as in the HMI Report) in two independent 

efforts, although our determined effect was somewhat different. The control variables we used were very 

similar to those reported in the HMI’s Report. We provide those results in Annexure F. Because we found 

similar results in our individual attempts to replicate exactly the HMI’s model in the data room one month 

apart and that our replication showed a (small yet) statistically significant effect, we are confident that 

replication and hence, our corrections to the HMI experts’ model would have the same effect if run by the 

HMI’s experts. When we did include the corrections for fixed effects and clustered standard errors to 

“their” model, there was no longer a statistically significant effect. This suggests that the factors that are 

omitted are driving the results that the HMI’s experts find, but once they are accounted for, there is no 

effect of beds on admission probability. 

119. Extensive and essential data were excluded from the analysis. The data used in the analysis was itself 

problematic for many reasons. Chief among these is the lack of reliable bed data. It is our understanding 

that there was no bed data for the years 2011, 2012, 2013, and 2015, and that these data were generated 

using known bed totals from 2010, 2014, and 2016. However, while this approach may fill in the gaps of 

the number of beds in the intervening years, the bed data for these years cannot be used in a statistical 

model to draw any conclusions. To take a simple example, imagine if a hospital in 2010 added no beds 

from 2011 to 2013, and then, in 2014, increased its bed complement, or conversely if a hospital was added 

in 2014. Because the number of beds in 2011-2013 is unknown, the HMI analysis assumes incorrectly that 

some of those beds (25% to be exact) were added in each year 2011, 2012, 2013, and 2014. It then 

calculates the effect of these non-existent beds on admissions. This causes the estimates in the report to be 

based on false information and therefore, to be incorrect. The only remedy to this problem would be to 

include only the years for which the HMI has complete and accurate bed data. 



Response to HMI Provisional Findings and Recommendations Report  

Redacted version Compass Lexecon 

36 

120. To test the magnitude of this issue, we applied the same calculations to determine the number of beds that 

the HMI would have assigned to hospitals between 2004 and 2010, based on the actual data from 2004 and 

2010. Since we have the number of beds for 2005-2009, we could compare the true bed counts to those that 

would be calculated for the SID analysis. Of the 431 hospitals in the data from 2004-2010, almost half 

207 (48%) had the same number of beds in 2004 as in 2010, and therefore, in the intervening years.60 

121. Of the remaining hospitals, on comparing true bed counts to the interpolated bed counts, 50% of year-

hospital combinations had the incorrect number of beds. On average for the year-hospital combinations 

that do not match, the interpolation method is off by 10.5 beds. One hospital, Leslie Williams Memorial 

Hospital, was off by 150 beds in one year, and roughly 100 beds in two other years. 

122. Additionally, the admissions data lack geographical information that is necessary for calculating the supply 

of beds and physicians for approximately 18.6% of the observations. Because the main focus of the HMI’s 

model was to estimate the effect of beds and physicians, and beds and physicians were both calculated at 

the municipality level, not having identified a municipality for nearly 20% of the admissions would pose a 

significant problem for the estimates. In fact, if these beneficiaries were less likely to be admitted to a 

hospital, then assigning them zero beds would inflate the effect of beds on admissions. In the data room, we 

determined that the 18.6% of admissions did have a lower admission probability—3% points lower, 

meaning that part of the already small effect was caused by this manipulation of the data, and an 

appropriate treatment of the missing data would have resulted in an even smaller effect. 

123. It seems that the HMI’s experts resolved this problem by assigning zero beds and physicians to all patients 

without an identified municipality. This presents a serious problem in the estimation and any results 

reported. If the location is unknown, it cannot be known how many beds and physicians were available in 

their municipality and therefore what the effect these beds and physicians would have on their admissions. 

By including them and assigning them the incorrect number of beds, the effect of beds estimated is 

necessarily incorrect. 

124. Conversely, if the HMI had chosen not to assign bed numbers and create this problem, it would have been 

forced to exclude the nearly 20% of admissions with no location. Tests run on these 20% of admissions 

showed that they were a fundamentally different population from the remaining 80% with complete data on 

several factors, and therefore would have also had the effect of biasing the results in unknown ways. In 

light of the data deficiencies, the best solution would have been to identify admissions that were a random 

sampling of all admissions but included location data as well. This approach does not seem to have been 

attempted, and although it is better than the alternatives, it still might not lead to accurate estimates. 

E. Supply of beds has fallen relative to beneficiary increases 

125. National Trends. The HMI repeatedly asserts that the number of beds has increased substantially and 

without cause. Contrary to the HMI’s claims, however, the number of beds has actually been rising more 

slowly than the number of beneficiaries. Using the same data relied on by the HMI experts, we find that the 

number of beds per beneficiary has fallen by 7.1% between 2010 and 2014. As we will show, while our 

analysis shows that the supply of beds has increased since 2010 as have the number of insured lives and 

admissions, beds are growing at a slower rate than are either of the other two components, meaning the 

number of beds per beneficiary is decreasing. In Figure 6.11 of the HMI Report, the HMI reports that the 

national average beds per beneficiary was 4.21 in 2014. Using the same data, in an attempt to replicate their 

                                                 

60 From 2010 to 2016, approximately 80% of hospitals have the same number of beds in their first and final years in the dataset. 
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analysis, we calculated a figure of 4.22 for 2014. Extending the trend backwards using the available data, 

we found that the bed supply in 2010 was 4.542, meaning that the beds/beneficiary has fallen by 7.1% since 

2010 which is shown in Figure 7. 

Figure 7 – Trend of beds / beneficiaries 

 

126. This is in contrast to claims that the number of beds has risen excessively. Assuming that new beneficiaries, 

on average, are similar to existing beneficiaries, it is completely plausible and expected that additional 

beneficiaries will lead hospital groups to expand their capacity to serve the expected demand. This supports 

a view that South Africa is undergoing a substantial expansion in demand for healthcare, which is causing 

expansion in supply and contradicts a view that the increase in supply is driving increases in demand. 

127. The number of beds per admission has fallen similar to the beds per patient (see Figure 8). This also 

suggests that supply is not inducing demand. It could suggest that the hospitals are becoming more 

efficient, able to treat more patient visits with fewer beds or also that patients are requiring fewer visits. 

Figure 8 – Trend of beds / admissions 

 

128. The following graph compares the growth rates in beds to that of beneficiaries. This graph shows that the 

growth in beneficiaries far exceeds the growth in beds, which is what would be expected if the growth in 

beds was caused by growth in demand. A hospital system has no control of the growth in beneficiaries, and 

it is reasonable to assume that they are observing the substantial growth in beneficiaries and therefore, 
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admissions and are reacting by expanding and opening new hospitals. If the HMI’s theory were correct, we 

would expect to see faster growth in beds than beneficiaries. 

Figure 9 – Comparison of growth in beneficiaries to growth in beds 

 

129. Figure 10 compares the change in demand to the change in supply. It shows that the demand for healthcare 

is growing while the supply of healthcare is falling. This is clearly not what would occur if bed expansion 

was inducing healthcare demand. 

Figure 10 – Comparison of demand to supply growth (relative to insured lives) 

 

130. Trends per municipality. Using the data on beds per municipality used for the SID analysis, we also found 

that 171 of the 234 municipalities contain zero hospitals and zero beds, representing 73% of the 

municipalities. For 55 of the 63 municipalities with hospitals and beds, the beds/beneficiary ratio declined 

from 2010-2014. This suggests that beds are increasing less quickly than the number of beneficiaries and 
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could point to increased efficiency in their use. On average, the municipalities with declining beds fell by 

12.8% over the five years. One municipality declined by 34% and 7 declined by more than 20%. 

THERE IS NO “OPTIMAL” SUPPLY 

131. The HMI Report strongly implies that South Africa’s supply of beds is too high, and the rate of expansion 

is too fast.61 It references work done by several parties purporting to identify an optimal number of beds 

and compare the supply of beds in South Africa to OECD countries. The supply of beds, however, is an 

extremely complex issue, subject to a multitude of factors that is not yet understood by experts.  

132. For example, the figure below shows not only a wide dispersion of beds across OECD countries, spanning 

from a low of 0.52 beds in India to a high of 13.21 in Japan, but also that the South African private sector 

falls almost exactly in the middle of the distribution of these countries. 

Figure 11 – Comparison of beds across OECD countries (2014) 

 

Source: OECD bed data 

133. Further, when comparing the change in supply per beneficiary in South Africa to other countries, as is 

shown in Figure 12, while most countries have shown a reduction in beds per person, South Africa’s 

reduction is among the largest of the OECD countries. These trends are far more informative than showing 

simple increases in total bed counts across time. That ignores an essential factor—namely the number of 

persons who would be using the beds. 

                                                 

61 HMI Report, chapter 6, paragraph 429.1. 
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Figure 12 – Comparison of changes in beds across OECD countries (2010-2014) 

 
Source: OECD bed data 

134. Data on Beds and Beds Over Time. In our review of the bed data used in the HMI Report, we identified 

many irregularities in the data. To begin with, as was the case in the Facilities Report, we discovered that 

several62 hospitals of the 195 were allocated into the wrong hospital group. These would result in incorrect 

market shares by beds and would affect the HHI calculated in the HMI Report. 

135. Our data also show different numbers of beds for the hospitals. On average, we find a difference of 15 

beds/hospital between HMI’s bed data and our own.63 Since the average hospital had approximately 150 

beds, this difference amounts to a 10% error.  

136. New analyses presented in the HMI Report using OECD data are subject to similar flaws and issues. 

In Chapter 8 of the HMI Report, the HMI’s experts include two tables purporting to show that South 

Africa’s age-adjusted admissions are far higher than other countries for discretionary procedures.64 Of the 

eight procedures included, however, for three of them, South Africa does not have the highest admission 

rate. For all eight of the procedures, there is a great deal of variation from country to country and while 

South Africa is sometimes the highest, it does not show a marked difference from the other countries 

included. Furthermore, the HMI Report does not compare South Africa to the other OECD countries for 

other, non-discretionary procedures, and it is possible that these discretionary procedures are not 

significantly different from other procedures in South Africa, which would contradict the HMI’s theory. 

137. Further, the OECD countries include public and private hospitals in some countries and mostly public in 

others. With the limited data provided, it is difficult to draw any clear inferences. 

                                                 

62 Cormed Clinic was identified as NHN when it should be independent; and Medical Forum Theatre was identified as independent when 

they should be NHN. 
63 As described and analysed in the Geographic Market Report. 
64 The HMI uses OECD statistics and data by service line as part of its assessment of utilisation. We address the service line issues in this 

section and the utilisation and beds per capita in the SID section. 
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VI. OECD PRICING AND TREND ANALYSES  

A. Overview and summary 

138. The HMI Report makes a passing reference to OECD Working Paper No. 85, which posits that South 

Africa’s prices are especially high. This Working Paper has been subject to substantial review. Because the 

HMI Report minimises the criticisms of that working paper, we feel it necessary to reiterate the significant 

data and methodological issues that we addressed in our August 2017 submission.65 These demonstrated 

fundamental issues that make the data unreliable to compare price levels or price changes between South 

Africa and OECD countries. The OECD data used for the HMI Report would likely be subject to the same 

issues given that it would be combined public/private data. 

139. The OECD attempted to apply their methodology used to compare prices of other consumer goods 

internationally to hospital prices. The methodology, however, was designed for and most appropriate for 

homogeneous, basic goods and is less well suited for complex, heterogeneous services such as healthcare. 

The methodology attempts to address these issues by using specific categories, but even these categories 

are variant and encompass a large range of patients and care.66 The OECD authors’ statistical tests, 

designed to detect heterogeneity within products and product categories, revealed data and analytical 

issues.67 

140. The WHO/OECD analyses do not consider any cost, margin, profitability, expense or other measures 

relevant to the assessment of whether observed prices or changes in prices in the South African private 

sector are “high”, are changing at an unusually high rate of increase relative to underlying costs or medical 

expense, or support any conclusions of excessive pricing. The lack of cost data or cost controls for South 

Africa and other countries, by itself, prevents any valid cross-country comparison of prices.  

141. The OECD data and the South African data differ in several fundamental ways that make any comparisons 

between them unsound for evaluating the reasonableness of South Africa’s private sector prices. Significant 

differences in data collection, actual data collected, and the sectors that are covered by the studies undercut 

any comparisons between South Africa and the OECD countries.68 The OECD country data and the South 

                                                 

65 Guerin-Calvert, Meg. “Supplemental Response to Working Paper No. 85: International comparison of South Africa price levels 

(Release of new information August 2017).” Submitted 5 October 2017. 
66 Please refer to paragraphs 82-89 of “Supplemental response to Working Paper No. 85.” In these paragraphs, Ms. Guerin-Calvert 

demonstrates that the categories used in OECD WP 85 include on average, 10 DRG codes, with one encompassing as many as 39. These 

codes show a large dispersion in acuity, which is documented in paragraph 84. 
67 Please refer to paragraphs 61-81 & 91-101 of “Supplemental response to Working Paper No. 85.” This is the case whether one uses 

WHO/OECD statistical tests or standard statistical tests. Of the 32 case types making up the “standardised” inpatient and outpatient 

products for South Africa, several had high CVs for both price and LOS, indicating wide variation in the price (LOS) estimates within a 

given case type. This confirms that for such case types, the inpatient “product” and service is far from standardised. These statistics 

confirm significant issues about the reliability of estimated price levels as accurate and precise measures. Correlation between the CVs 

for price and LOS further indicate potentially significant issues with varying case mix, patient severity, or other differences that are not 

controlled for in the construction of the South African price estimates presented in the Working Paper (at Table 7), rendering the 

estimates imprecise and unreliable 
68 Please refer to paragraphs 41-47 of “Supplemental response to Working Paper No. 85.” By excluding much, if not all, of the private 

sector, and by basing estimates on samples collected by government representatives, the hospital samples in some OECD countries are 

very small. In some cases, the data released in the Data Room exercise revealed that the sample represents less than 10 percent of a 

country’s hospitals.  
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African data are not like-for-like and are inappropriate for making cross-country pricing comparisons. 69 

The OECD prices are not market-based but quasi-prices. Because many of the countries involved operate 

public healthcare systems, the prices are not reached through market processes but have varying amounts of 

government intervention—either through regulation or outright price setting. Comparing market-based 

prices to government-imposed “prices” has limited explanatory power. 

142. The data room exercise confirmed that the affordability analysis was predicated solely on the assumption 

that there is a consistent relationship of any sector’s pricing with GDP across sectors within a country. That 

is, that lower GDP implies that a country’s hospital sector operates at lower cost than a country with higher 

GDP. There were no costs or expense or other data to confirm this assumption. In fact, references to new 

papers provided by the OECD economist further confirmed that there is no common relationship – 

countries with the same GDP level have widely varying price levels, and countries with very low GDP 

have prices that are low because they are below cost. WHO/OECD economist representatives also 

confirmed that no evaluation was conducted of actual costs of sectors within any country, nor were any 

comparisons made between relative costs of hospital sectors and other sectors. The data room exercise 

showed that the WHO/OECD were not actually able to conduct any affordability analysis for South Africa 

due to lack of access to public sector data from the South African Department of Health. 

143. We conclude that these critiques show there is no sound evidence or economic basis for concluding that 

South Africa’s private sector hospital prices are “excessive.” In fact, more recent OECD papers confirm the 

complexity of hospital pricing and critical importance of evaluating drivers that explain differences among 

hospital pricing. OECD and other data sources also show that hospital price or medical price inflation are 

consistently above general or headline inflation in most OECD countries, and re-affirm the 

inappropriateness of using headline inflation to evaluate rates of price change (as the WHO/OECD 

Working Paper does). 

B. Pricing trends and CPI show South African prices are in line with other countries and medical 

inflation 

144. Our response to the OECD reports and our response to the Facilities Report and our detailed assessment of 

its CPI and inflation measures show that the rates of inflation for hospital services in South Africa are in 

line with general inflation and lower than other segments of the health care sector. For one, it is an 

international norm that medical inflation is greater than headline or general inflation, suggesting that South 

Africa is not an outlier in that regard. 70 Second, the Hospital services component of the CPI has been the 

slowest growing health component in recent years, suggesting that other factors such as Doctors services 

have been driving the price increases.71 We note that the HMI agrees with our assessment when they say 

that “these [tariff increases] appear to be marginally within CPI increases”72 and “tariff increases are 

within headline inflation increases.”73 

                                                 

69 The public nature of many countries’ health systems also leads to another particularly problematic outcome of the process—the 

pricing data for some of the other countries appears to have errors. The pricing data was collected individually by countries through 

requesting the prices from officials. In some cases, the reported prices appear incorrect either due to high variation or no change. Also, 

because the methodology used relied on an index of all data, problems with any one country would affect final outcome. Please refer to 

paragraphs 109-117 of “Supplemental response to Working Paper No. 85.” 
70 Please see OECD Health Working Paper 75. 
71 Response to HMI facilities report at paragraph 116. 
72 HMI Report at paragraph 364. 
73 HMI Report at paragraph 396. 
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VII. EVALUATION OF HMI PROPOSED RECOMMENDATIONS  

A. Overview and summary 

145. Chapter 10 of the HMI Report provides the HMI’s recommendations for supply-side and price (tariff) 

regulation, and other regulation for funders, facilities, practitioners and the marketplace. These include 

development of new agencies for centralised data collection and dissemination of healthcare data and 

information. The HMI Report also recommends extensive interventions including price or tariff regulation, 

broadly expanded Certificate of Need (CON) powers that would regulate hospital entry and hospital system 

expansion against a national plan, potential divesture of facilities or caps on market share of the largest 

three hospital groups, and regulation designed to require movement toward certain models of care and 

pricing. Regulation of funders would potentially include requirements that administrators push for 

alternative payment models. We focus our assessment primarily on regulations related to facilities as well 

as to development of an improved regulatory infrastructure for healthcare within South Africa.  

146. The HMI Report identifies several issues that it finds could warrant regulatory intervention rather than 

reliance on the marketplace. We summarise these issues by category: (1) Competition and market failure 

concerns: high national and local concentration,74 a current merger regime that is regarded as insufficient to 

address competition issues because it doesn’t handle creeping mergers well,75 and serious levels of 

supplier-induced demand76 which the HMI states causes significant issues and potential market failure; (2) 

Inadequate or fragmented healthcare regulatory infrastructure with limited centralised data or 

information: the infrastructure and agencies involved in the supply-side regulatory regime is fragmented77 

with inadequate and inconsistent rules enforcement by HPCSA78; a lack of consistent reporting of health 

outcomes79; a fragmented and poorly enforced licensing regime that varies across provinces and that is not 

clearly formulated with regard to data (e.g. population, beds). The HMI also addresses that current decision 

making does not consider factors such as competition and need or supply-induced demand and does not 

require or obtain input from stakeholders80, and there is a lack of framework for health resource planning 

and economic value assessments (e.g. for new technology);81 and (3) Pricing, payment and pricing issues: 

in addition to concerns about price levels and trends and competition issues, the HMI identifies lack of 

price transparency82, the failure to implement evidence-based treatment protocols83, and the fact that South 

Africa still relies predominantly on fee-for-service (FFS) reimbursement for physician and hospital services 

and has been slower to move to alternative payment models (APMs) that the HMI states could improve 

management of care and expenditures.84 

                                                 

74 HMI Report, chapter 10, paragraph 56.1. 
75 HMI Report, chapter 10, paragraph 56.3. 
76 HMI Report, chapter 10, paragraph 56.10. 
77 HMI Report, chapter 10, paragraph 56.4. 
78 HMI Report, chapter 10, paragraph 56.5. 
79 HMI Report, chapter 10, paragraph 56.6. 
80 HMI Report, chapter 10, paragraph 56.2. 
81 HMI Report, chapter 10, paragraph 56.9. 
82 HMI Report, chapter 10, paragraph 56.7. 
83 HMI Report, chapter 10, paragraph 56.8. 
84 HMI Report, chapter 10, paragraph 56.10. 
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B. Assessment of proposed regulations on licensing, entry, share, and pricing 

147. Based on these issues, the HMI proposes regulation that includes several new institutions and regulatory 

processes. For each, we provide a brief assessment of the proposed recommendation, its relevant costs and 

benefits, and potential alternatives that would achieve comparable results with greater reliance on the 

marketplace. 

148. The HMI proposes the establishment of a dedicated healthcare regulatory authority, the SSRH for the 

supply-side regulation of healthcare. This organisation would potentially have a broad range of regulatory 

powers and responsibility, including: collection and dissemination of critical data elements in periodic data 

submissions (beds, occupancy rates, ownership, names of practitioners, etc.);85 healthcare capacity planning 

(licensing and accreditation) including CON for facility licensing and development of a national plan for 

number of facilities based on available access (public and private), and license renewals based on meeting 

reporting requirements.86  

a. The proposed agency would set up a licensing regime that may be established in two phases of 

review, the second phase of which would result in substantial applications and time for expansion or 

entry. In phase 1 the agency would collect very high-level information about site, plan, etc. The 

second phase would require a market study, business case, plan for new and innovative models of 

care, letters of support from local funders (50%+), social and environmental impact studies, 

practitioner recruitment plan, architectural drawings, provisional financing agreement, construction 

plans. This agency would also manage an appeals process if objections arose from interested parties.  

b. In addition, regulation would potentially include the required divestiture of hospitals from the largest 

three hospital groups and/or a moratorium on their expansion until each of these hospital group’s 

market share is below 20%.  

149. Several of the proposed recommendations for centralising and standardising certain features of licensing 

and reporting by healthcare facilities are consistent with improved data collection and information to 

overcome gaps in information on registered and staffed beds, facilities and other information, and 

differences in the availability of information on both private and public facilities. Basic changes to the 

licensing process that would make information more readily available and streamline processes, as well as 

to address inconsistencies across provinces may facilitate improved licensing. Similarly, development of 

                                                 

85 As noted by the HMI “We identified over-servicing and SID as a feature in the private facilities market that may undermine 

competition and consequently harm consumers. In this respect, the HMI recommends to the CMS to include metrics of SID in its 

published reports. The CMS need not conduct the analysis themselves but must publish information on what schemes/ administrators are 

doing to cut back on supply induced demand. To facilitate effective management of SID and to improve availability of data more 

generally, the Inquiry recommends the collection of anonymised data as was done for the HMI. The relevant regulatory authority (in this 

case, the CMS) must, in collaboration with stakeholders, define the format in which data should be submitted and how frequently it 

should be done. The CMS must also specify penalties for noncompliance and rules for secure storage and access to the data.” (Chapter 

10, paragraphs 172-173.) 
86 Other provisions include: Required notification of regulators when facility licenses are sold, and potentially economic value 

assessments (cost effectiveness of new technology, development of clinical treatment protocols). 
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broader information and data on demographics, hospital utilisation, and health conditions (such as chronic 

conditions) and the coverage of individuals by private insurance are useful considerations.87 

150. However, we find that several of the HMI’s recommendations attempt to address competition or supply-

induced demand issues that are without foundation in the HMI Report and if implemented, would result 

in substantial distortions and limitations on competition in the market place. To the limited extent that 

there is a need to address issues such as supply-induced demand, there are clear alternatives for doing so 

that rely on market-based mechanisms. 

151. There is no empirical support for the conclusion that the largest three hospital groups have market power or 

that markets are operating non-competitively. The HMI Report does not support conclusions about 

competition concerns, neither does it ever mention the figure of 20% as an ideal market share for any 

hospital system that forms the basis for potential divestiture or caps. This market share target is completely 

arbitrary and without economic or any other foundation, and furthermore is counter to their proposed 

theory that competition leads to over-utilisation. We note that the HMI recognises this: “Divestiture raises 

a number of questions such as proportionality, its effectiveness and whether it is the less intrusive means. 

Moratorium raises similar issues including how to measure whether a better competitive balance has been 

achieved.”88 The purpose of the HMI Report was to estimate the level of concentration and measure its 

effects on the healthcare industry. The fact that the recommendations suggest regulators do not know 

how to “measure whether a better competitive balance has been achieved” reiterates that the HMI has 

not done so in the HMI Report and that this recommendation lacks any supporting analysis. 

152. Similarly, there is no evidential foundation for an endemic supply-induced demand theory that warrants 

significant restrictions on entry or expansion by these entities or on smaller firms. In fact, the evidence 

shows most entry has been by smaller firms. There are also potentially significant disadvantages to CON 

regulation particularly in the way proposed by the HMI, which includes both constraints on the number and 

ownership of facilities and conditional approvals requiring funders to assent to the entry. “Healthcare 

capacity planning seeks to govern the number and distribution of providers for current and future needs 

through mechanisms such as licensing and accreditation.”89 There is no indication of any “over-supply” of 

healthcare in South Africa. Beds per beneficiary are falling. There is no analysis of capacity. The HMI’s 

theory is that hospitals expand and “induce supply”. While we do not believe this theory, to the extent that 

one does accept it, one must accept the fact that regulating the supply of beds could then be tantamount to 

regulating the demand for healthcare. We do not believe that the competitive constraints on healthcare 

supply are so weak that additional regulations are needed to restrain hospital expansion. The evidence we 

have seen suggests that there is a national trend toward more demand of healthcare services, which 

hospitals are responding to by increasing supply. We believe that the hospitals are in the best position to 

analyse and respond to these trends. 

                                                 

87 We note, for example, in the U.S., that these types of data are collected by survey at the state (province) level by the CDC, by national 

period survey at the county (municipality level) by the ACS (Census), and by reports filed with CMS or state agencies. In addition, over 

a long period of time, the CMS has developed basic metrics for quality that can be collected on a common basis and reported by hospital 

or health system. Among the data elements that could be considered are: total beds, beds by type (high care, ICU, general, etc.), number 

of operating theatres, number of admissions, average length of stay, occupancy rates by hospital, and names of practitioners in the 

country by specialty. 
88 HMI Report, chapter 10, paragraph 80. 
89 HMI Report, chapter 10, paragraph 62. The “CON” proposal is unclear as to whether it is just licensing, or constraints based on a 

national plan. It would be useful for the HMI to provide greater clarity. 
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153. CON regulation can also impose unintended costs and limited benefits. In the United States, CON laws 

have had limited success. A majority of states in the U.S. have repealed their laws because they were 

ineffective and deemed too restrictive on health care providers.90  

154. Finally, the proposed entry and expansion restrictions which appear aimed primarily at the larger 3 hospital 

groups could have the unintended consequence of constraining the systems with the greatest potential to 

offer system-wide structures, the ability to take on new payment models and to facilitate choices within an 

area, and could also, according to their purported theory, lead to additional over-utilisation. Divestitures 

and moratorium would involve extensive regulatory structures with significant adverse effects. The HMI 

itself describes the reduction in supply by the larger hospital groups as a harm. “These [harms] include the 

potential exclusionary nature of networks and a reduction in consumer choice.”91  

155. Other recommendations involve establishing market-by-market evaluation of local competition; which 

assumes that markets are static and that there is some optimal level of local completion, which is not the 

case: “81. To further address concentration, the inquiry recommends that the appropriate regulator(s) - in 

our view, both the SSRH and the PDOHs – develop a set of criteria for assessing local concentration. The 

assessment framework should specify the maximum allowable level of concentration of private hospitals at 

the local level. These concentration levels may vary according to local conditions, i.e. available public 

hospital capacity and insured population capacity.” 

156. Some of the HMI’s recommendations could facilitate planning and development of information on current 

and future needs. Licensing that is more centralised may have some advantages, yet CON restrictions may 

result in substantial inefficiencies. Healthcare capacity planning includes the assessment of available 

capacity, planning for future healthcare needs and demands, and the licensing of facilities. The HMI 

recommends interventions in two areas: developing a coordinated facility licensing framework to replace 

the existing fragmented system; and implementing a new practice code numbering system. The National 

Health Act provisions dealing with the issuing of a certificate of need (CON) to be implemented in a 

manner that gives effect to the constitutional right of access to healthcare services. The Minister may issue 

appropriate regulations for the granting of the CON in line with a centralised national licensing framework 

for all health establishments, including day clinics, hospitals, sub-acute facilities, as well as primary care 

facilities such as dental surgeries, GP rooms and primary care clinics. The extension of the licensing regime 

beyond acute facilities can be implemented over time. Provincial health authorities will remain responsible 

for assessing and granting licenses according to the principles set out in the national licensing framework. 

157. The HMI proposes novel and unnecessary forms of rate regulation for hospitals: The HMI considers 

FFS pricing to be evidence in and of itself of market failure because it does not consider quality and other 

factors. The HMI considers two approaches to price regulation - Proposal 1: regulated prices – SSRH sets 

FFS prices; PMB prices are binding; and Non-PMB prices are a “reference” price as a starting point for 

scheme-facility bargaining; and Proposal 2: Multilateral Price Negotiation – SSRH sets bargaining 

framework and resolves scheme-facility contract disputes; implementation of appropriate payer 

mechanisms; outcome measurement, registration and reporting. 

                                                 

90 See Horwitz and Polsky (2015) American Journal of Health Economics “Cross border effects of state health technology regulation” 

for a detailed review of the US experience with CON laws. See also Cutler et al. (2010) American Economic Journal: Economic Policy 

“Input constraints and the efficiency of entry: Lessons from cardiac surgery”. 
91 HMI Report, chapter 10, paragraph 155. 
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158. At the outset, we note that the recommendation for price regulation is without foundation in the HMI 

Report. The HMI Report affirms that price increases do not significantly exceed other price increases, and 

therefore, there is no basis for concluding that private hospitals cannot effectively negotiate price and 

terms. Similarly, there is no foundation for supply-induced demand as a basis for regulation, and we note 

that there are ample market mechanisms in use by administrators to deal with these issues. Even accepting 

the concerns and conclusions regulation is not necessary – Discovery Health, for example, was able to 

implement various procedures for admissions that were market-based solutions and reduced any alleged 

over-utilisation after initial opening92. Thus, there is no evidence of market failure that requires regulation. 

It may be that the HMI wants to provide best practices to administrators, yet not require regulatory 

response. 

159. We are unaware of any country or regulatory authority that has considered or implemented any scheme 

equivalent to proposal 2, and there are significant adverse consequences to each proposal. Moreover, both 

require the regulator to have vastly more experience than all participants in the market place. “Last, 

regardless of the system, it is important to remember that government is faced with the same asymmetric 

information problem in controlling physicians that private insurers are. Unless there is some advantage on 

the part of government in collecting information, or unless competition in the insurance market causes 

contractual failure, it is not clear that the market failures discussed in this paper are pareto-relevant, that 

is, that actions taken by a party(ies) external to the market will result in an increase in social welfare.”93 

160. These national pricing recommendations come with significant potential downsides for the financial 

viability of facilities, funders, and the well-being of patients and have been recommended by the HMI 

without evaluating the potential risks of their proposals relative to the current downsides of the system. 

161. We reference our prior response on the economics of price regulation: It is neither more efficient, nor 

necessary, to have regulated prices for private hospital services. Even where competition is “imperfect” (i.e. 

it does not conform to the conditions of perfect competition), economic theory and practice demonstrate 

that market forces are capable of achieving allocative and technically efficient outcomes.94 That is not to 

say that there is not a role for government intervention or regulation of certain aspects of the private 

healthcare sector, but government intervention in relation to price setting is rarely warranted and is unlikely 

to deliver an outcome that is superior to that which is achievable with private insurer and private provider 

rate negotiations. 

162. There is significant economic literature addressing the substantial unintended consequences and 

inefficiencies arising from unnecessary price regulation, both generally and in healthcare,95 and strong 

policy recommendations for other interventions. If there is a need to address market imperfections, it is 

better to promote effective competition and or to address equity considerations. For example, the UK’s 

CMA recently conducted an extensive investigation of the UK’s private healthcare sector, examining both 

privately-funded health insurers and privately-funded healthcare services providers. In its final report, it 

cautioned: 

                                                 

92 Noach, Ryan. Interview by Ross Queha. Insurers Perspective on SA Hospital Demand conference call. JP Morgan. April 5, 2017. 
93 Gaynor, Martin. NBER Working Paper 4695. 1992. 
94 Carlton and Perloff, Modern Industrial Organization, 4th ed., chapter 20. 
95 See footnote 59 for a critique both of the potential distortions in the public sector, and the costs associated with regulation of the 

private sector. See also Competition and Markets Authority, Private Healthcare Market Investigation: Final Report, 2014 April, par. 

12.67-12.68, 12-13, of the U.K. Competition and Markets Authority, “Private healthcare market investigation Final report”. 
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“We were concerned that, given the large number of different treatments and procedures in existence, a 

price control regime would be very difficult and costly to set up in this market (whether in the form of a 

reference tariff or by comparison to charges levied by similar hospitals) and to update, to take account of 

both the introduction of new treatments and procedures, and movements in costs over time. We were also 

concerned that price controls may be vulnerable to circumvention, in that hospitals subject to such a cap 

would be incentivised to reduce the quality of the service they provide. Further, we thought that the 

existence of price caps may generate distortion risks over time by discouraging innovation and the 

introduction of new and better treatments and procedures. They would also discourage new entry into an 

area subject to a capping regime, unless the potential new entrant could be certain that the fact of its entry 

would result in the removal of price caps in that area. There is at present no private healthcare industry 

regulator and the imposition of this remedy would require one to be created to administer and update the 

price-capping regime and adjudicate on disputes. We considered that, while price caps might appear to 

address the immediate customer detriment in single hospital areas, the cost of setting up and administering 

such a regime would be considerable and, over time, would result in customer detriment through 

distortions creating lower quality of service and reduced innovation. We therefore decided that a price-

capping regime would not be effective in the long term, and would not be proportionate.”96 

163. Unintended adverse consequences of price regulation can occur that would affect the quantity and quality 

of healthcare services. Setting prices for individual healthcare services at a level consistent with observed 

costs is difficult at best because the cost of providing any particular healthcare service may be difficult to 

assess. Variations in the quality of care provided, differences in the geographic distribution of healthcare 

services and regional patterns of care, suggest that developing a system of prices for privately-funded and 

privately-provided healthcare services would be difficult and most likely would distort the provision of 

healthcare services.  

164. In regulating the price of privately-funded healthcare services, the government would need to establish a 

market price for a particular service. With the supply and demand of healthcare services shifting constantly 

in response to consumer/patient preferences, technology changes, and costs, the government’s price will 

almost never be effectively at the equilibrium price but rather, will be either too high or too low in relation 

to the price that would be established through a competitively negotiated price and will likely be affected 

by factors other than economic efficiency. This distortion from equilibrium may result in reduced quality of 

care or access to care. Tariffs set below costs may incentivise private providers to become more efficient, 

but those that are unable to reduce costs would either reduce the quality of care provided or the quantity of 

care provided, possibly reducing access to care or shuttering some or all operations.  

165. Some services would likely be overpriced relative to costs and would give providers incentives to provide 

such services, even when these services might not be the most beneficial to patients. Likewise, some 

services would likely be under-priced relative to costs, and would distort providers’ incentives to make 

these services available to patients. Significant declines in consumer welfare arise when not enough of a 

good or service is sold. A review of historical price regulation of healthcare services provides additional 

insights. Antel et al. examines U.S. state regulation of hospital costs. The study found “…limited 

effectiveness of hospital cost regulation. No single form of hospital regulation implies lower costs. Past 

evaluations have over-estimated regulatory effectiveness, particularly with regard to industry-specific price 

                                                 

96 Competition and Markets Authority, Private Healthcare Market Investigation: Final Report, 2014 April, par. 12.67-12.68, 12-13, of 

the U.K. Competition and Markets Authority, “Private healthcare market investigation Final report”. 
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controls or rate regulation. There is no evidence in these aggregate data that simple hospital price controls 

imply lower hospital costs."97  

166. These studies, along with economic theory itself, suggest that government regulation of healthcare prices 

provided by privately-funded insurers and private providers, is fraught with complexities that make it 

unlikely that the result would approximate the equilibrium prices that would be established in a perfectly 

competitive market. Given the departures from perfect competition that exist in the private healthcare 

sector, coupled with other mechanisms that can remedy these deviations, the market is likely to achieve 

greater efficiency without government price intervention. We refer to our May 2016 submission to the HMI 

in response to OECD Working Paper 85. That paper provides a further summary and analysis of the 

complexities and unintended consequences of price regulation.98 

                                                 

97 Review of historical price regulation in the United States largely showed that competition tends to produce superior results. See, for 

example, John J. Antel, Robert L. Oshfeldt, and Edmund R. Becker, "State Regulation and Hospital Costs," The Review of Economics 

and Statistics 77, no. 3 (1995): 416-422. Similarly, Mougeot and Naegelen examined expenditure caps to regulate hospitals. The authors 

found “the level of social welfare under an optimal expenditure cap policy designed to regulate hospitals is always lower than the first-

best. However, when the number of providers is large, the expenditure cap policy may implement the second-best outcome if it is 

optimally defined but cannot implement the first-best outcome even if it is based on the optimal level of health care expenditure. As it 

always involves a lower level of quality for the same level of expenses, it increases hospital utility and decreases patient utility” (57) and 

“even when [the expenditure cap] is optimally designed, it can never induce a socially optimal level of cost-reducing and quality-

enhancing efforts. The main reason is that this policy leaves socially costly rents to the suppliers.” (71) Michel Mougeot and Florence 

Naegelen, "Hospital price regulation and expenditure cap policy," Journal of Health Economics 24 (2005): 55–72 
98 Guerin-Calvert, Margaret E., “Economic Assessment of International Comparison of South African Price Levels (OECD Working 

Paper No. 85),” May 23, 2016. 
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VIII. SUMMARY AND CONCLUSIONS 

167. In sum, the HMI Report’s theories, analyses and provisional recommendations are internally inconsistent 

and would benefit from reconsideration and re-assessment of the need for intervention. The HMI concludes 

from its concentration analysis that the larger hospital groups are dominant and the national market is 

highly concentrated, and therefore seeks to promote significant new entry by NHN and independents 

hospitals to de-concentrate the market. However, according to the HMI’s SID and concentration-utilisation 

theories, additional beds and hospitals and the resulting increased competition would tend to result in 

higher utilisation of hospital services, increased expenditures, and inefficiency. To control for these 

potential adverse effects of new entry, the HMI recommends more regulation in the form of Certificate of 

Need to constrain entry to unspecified circumstances, and where Medical Schemes and/or the new regulator 

support such entry. Such regulation would likely have the unintended consequences of deterring pro-

competitive entry and competition among existing and new hospital competitors. 

168. Our report reviewed the competition analyses, including concentration, market power, pricing, and 

expansion and trends in concentration. Specifically, we evaluated the theoretical and empirical analyses 

prepared by HMI experts on concentration, expenditures, cost and price trends, and supply-induced 

demand, and the supporting economic frameworks. We evaluated whether these are consistent with well-

accepted principles of market definition and reliance on competition. We conducted extensive empirical 

analyses in several areas to inform our assessment, including of entry and expansion by NHN and 

independents, changes in shares and competition by the larger health systems, and evaluation of modelling 

and analyses presented by the HMI’s experts, including on SID. We also conducted comprehensive 

assessment of the datasets collected and developed by HMI experts, and their reliability.  

169. Entry and expansion is occurring in terms of actual hospital entry (mostly NHN) as well as planned entry 

across numerous markets. Our analysis of entry and expansion data from 2012 through 2018 and expected 

future expansion shows that the vast majority of new hospitals and added beds are NHN and independents. 

In fact, the outcome that HMI seeks—de-concentrating  expansion and entry by NHN and 

independents—is already well underway. As a result, there is no need for regulation, divestiture, or more 

restrictive licensing or moratorium on the larger hospital groups. This appears to have been based on the 

mistaken notion that these larger hospital groups account for most of the new builds or entry.  

170. There is a concern that some hospital entry may be accompanied by increases in utilisation, although there 

is no systematic evidence presented of supply-induced demand. The HMI analyses do not support any such 

causal connection and effects are tiny, if any, even if one accepts the SID regression model. Finally, were 

there to be a concern about increased utilisation, market-based solutions, such as increased management of 

admissions by medical schemes in coordination with providers, have been used effectively in South Africa 

without the need for regulation. 

171. Based on these analyses, we conclude that market structure conditions and trends are conducive to 

competition and do not support the need for regulatory intervention on price or structural remedies. Private 

healthcare is not concentrated at the national level and there is a clear and ongoing trend toward de-

concentration. NHN and independent hospital shares are increasing and HHIs are below highly 

concentrated levels and appear likely to drop further given the new hospital applications that have been 

approved. There is strong evidence of increased competition at the national and the local level, and 

improved choice for consumers. Several of the recommended alternatives would either be disproportionate 

very difficult to implement, and likely to result in distortions in the market place. For example, proposed 

caps on capacity, efforts to define and establish optimal shares, optimal bed capacity, or acceptable levels 

of local concentration would be difficult to assess, are unnecessary, and are likely to result in reduced 

efficiency and ability to move health systems to more integrated care and new forms of payments. 
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APPENDIX 

A. Background on HMI concentration analysis 

172. Chapter 6 of the HMI Report provides the HMI’s primary analyses and conclusions with regard to 

concentration of private hospital facilities, competitive alternatives for hospitals, and competition at the 

national and local or regional level. The HMI Report concludes that market concentration is high at the 

national and local levels based on its evaluation of structural measures of share and concentration (HHIs) 

and using standards for defining market concentration as not concentrated, moderately concentrated, or 

highly concentrated.99 The report calculates a national HHI using the country-wide share of beds and of 

admissions for each hospital network (group) and for independent hospitals: “The HHI and concentration 

ratio (CR3) for the national private hospital market is 2784 and 90.1% and 2521 and 83.2% based on 

admissions and registered beds respectively.”100 

173. The HMI also asserts that there is a trend toward increasing concentration and shares of the three larger 

hospital groups between 2000 and 2015 and a declining share for other hospital groups (e.g. NHN).101 The 

HMI Report considers these findings as “an important factor to consider when attempting to understand 

national tariff and DSP bargaining outcomes between hospital groups and funders.”102 

174. The HMI concludes that the private healthcare facility market is concentrated at the national level.103 

Private healthcare facility concentration at the national level is assessed using both market shares and 

HHIs. As shown in Table 6.1 replicated from the HMI Report, market shares are calculated using 2016 

registered beds data and count of admissions over the period 2010-2014.104 

                                                 

99 Annexure B to this Report provides tables listing hospitals in each of the HMI’s three categories of market concentration (i.e. highly 

concentrated, moderately concentrated, and not concentrated). These lists are derived from tables in the HMI Report. 
100 HMI Report, chapter 6, paragraph 120. See also: “45. Three hospital groups, Netcare, Mediclinic and Life have a combined market 

share of 83% of the national South African private facilities market in terms of number of beds and 90% in terms of total number of 

admissions. With national Herfindahl-Hirschman (HHI) values of above 2 500, these national markets must be characterised as ‘highly 

concentrated’ by all internationally accepted criteria.” [Footnote omitted.] 
101The HMI Report presents a graphic showing trends in shares over time. 144. “… [estimates on a] national basis in 2015 (Figure 

3.13).” 
102 HMI Report, chapter 6, paragraph 121. 
103 Facilities classified 57, 58 and 77 are included in the HMI analysis for hospitals. HMI Report, chapter 6, paragraphs 120-121.  
104 Admissions data include both data provided by Netcare, Mediclinic and Life Healthcare on admissions (discharges) and medical 

scheme admissions data for NHN and independent hospitals (provided by WTW/NMG). We understand that the bed data was primarily 

sourced from the HASA publications (2000-2010) and may have been augmented by filings and submissions by hospital groups from 

later years. However, inconsistent recording of data over time, missing or unreported data, change in ownership, and multiple sources of 

bed information may result in differences in bed count per hospital or total bed counts when compared to other reports. 
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175. Even the HMI’s reported HHI values, especially those based on beds, however, are only marginally 

above the HMI-imposed threshold for highly concentrated. This implies very small variations in 

methodologies or of underlying assumptions could change results. For example, in calculating the national 

HHI, the HMI Report incorrectly treats independent hospitals as if they all belong to the same hospital 

group or network with common pricing. This artificially inflates the HHI calculated by the HMI experts, 

with a correction resulting in lower HHIs.  

176. The HMI Report provides estimates of concentration based on both registered beds and on admissions. We 

have evaluated the underlying data as well as the share calculation methodology. Both the beds and 

admissions-based HHIs are flawed due to unequal treatment of the three largest hospital groups relative to 

the NHN and independent hospitals in the specific data. The specific details are provided below in our 

assessment of data and analyses. The HMI Report estimates that the HHI nation-wide (based on 

admissions) is 2,784. 

CONCENTRATION ANALYSES BASED ON COMPASS LEXECON BED COUNTS CONFIRM LOWER 

CONCENTRATION 

177. The Compass Lexecon reports submitted to the HMI in 2014 and 2016 on market definition and entry 

confirm that the national structural measures and shares of hospitals are below highly concentrated. (See 

Compass Lexecon’s “Market Definition and Relevant Markets” that reports the national share of full 

hospitals.)105 Table 2 from that Report, presented below as Figure 13, shows the distribution of hospitals 

and total bed counts by hospital group. This table also shows that the numbers in the HMI Report overstate 

beds-based market share for the three large hospital networks and understate market share for NHN and 

other hospitals. 

                                                 

105 Guerin-Calvert, Meg. “Market Definition and Relevant Markets: Assessment of Competitive Alternatives.” 30 October 2014. Full 

hospitals are general acute care inpatient hospitals and are distinguished from day hospitals or clinics. 
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Figure 13 – Distribution of Full Hospitals in South Africa by Ownership 

 

178. Based on the bed counts from the Compass Lexecon report, the HHI for the South Africa private 

hospital market is between 2,237 and 2,249. These are lower than the HMI Report figures and below the 

HMI’s standard threshold for a highly concentrated market.106 

179. Furthermore, as reported in Compass Lexecon’s “Updated Response to Public Submissions: Assessment of 

Competition, Market Conditions, and Entry in Healthcare” (“the Updated Response”), HHI measures 

based on 2016 or earlier data are likely to significantly understate the degree of hospital market competition 

due to entry that was imminent at the time of the report.107 The table below illustrates this point. As of July 

2016, a large expansion in the number of hospitals and of hospital bed capacity was underway. These 

expansions in full hospitals are mostly among independent hospitals, leading the market shares of the 

top three hospital systems to decline and the projected HHI to be projected to fall to as low as 2,064.108  

180. This deconcentrating trend challenges the HMI Report’s finding of high national market concentration 

and illustrates that its findings are static and based on out-dated data. 

                                                 

106 Compass Lexecon calculations based on data reported in table. Range reflects possible relative market shares of independent 

hospitals. 
107 Guerin-Calvert, Meg. “Updated Response to Public Submissions: Assessment of Competition, Market Conditions, and Entry in 

Healthcare.” 4 July 2016, Table 1a of the “Updated Response”: potential entry or expansion at 80 hospitals with nearly 6,000 beds across 

nearly every region of South Africa. This deconcentrating trend matters for local competition as well. Table 2 of the Updated Response 

shows that of the six new hospitals entering the Johannesburg Extended Area, three were entering the market as independent facilities, 

leading the number of unique competitors to rise from six to nine. The market share of Netcare, in this area, was projected to fall by 9.5 

percent (more than 4 percentage points). 
108 Compass Lexecon calculations based on projected entry and expansion of beds data. 



Response to HMI Provisional Findings and Recommendations Report  

Redacted version Compass Lexecon 

54 

Table 7 – Current and projected beds by hospital group, national (CL Table 1a) 

 Current Projected 

Hospital Group 
Total 

Hospitals 
Total Beds 

Share of Total 

Beds 

Total 

Hospitals 
Total Beds 

Share of Total 

Beds 

Total 151 25,463  180 31,446  

Netcare 49 9,119 35.8% 51 9,757 31.0% 

Life Healthcare 30 5,724 22.5% 32 6,580 20.9% 

Mediclinic 27 4,971 19.5% 29 5,591 17.8% 

NHN 31 4,227 16.6% 37 5,798 18.4% 

Clinix 5 597 2.3% 5 610 1.9% 

Independent 9 825 3.2% 26 3,110 9.9% 

Source: Updated Response to Public Submissions: Assessment of Competition, Market Conditions, and Entry in Healthcare 

181. In the Geographic Market Report, Compass Lexecon documented substantial planned entry of new 

hospitals and bed expansions at existing hospitals. Table 7 reproduces portions of Table 1a from that report. 

Of the 29 projected new hospitals, nearly all were projected to be outside of the three largest hospital 

groups. While Netcare, Life Healthcare, and Mediclinic were projected to expand by two hospitals each, 

NHN was slated for an additional 6 hospitals with an additional 17 new independent hospitals projected. 

NHN and independents account for almost 80% of new hospitals.  

182. Similar figures are true of projected new beds. Of the 5,983 projected new beds, two-thirds of these 

expansions are attributable to NHN, Clinix, or independent hospitals. Life Healthcare, Netcare, and 

Mediclinic together only account for a third of the expected bed expansions, despite their much larger share 

of existing beds. This implies that these systems are expanding their capacity at a much slower rate than the 

other hospital groups (e.g. NHN) and independent hospitals. 

183. Table 8 below shows shares of private hospitals according to the 2017 HASA Conference, showing a much 

higher share of beds than have been reported by the HMI. NHN’s own website states that as of 2018, it had 

216 members including 68 hospitals109, more than any of Netcare, Life Healthcare, or Mediclinic. 

Table 8 – Beds by hospital group (2017)  

Group Beds 
Share 

of beds 

Life Healthcare 8,636 21.2% 

Mediclinic 8,195 20.1% 

Netcare 10,088 24.8% 

NHN 10,228 25.1% 

Independents 3,535 8.7% 

Source: 2017 HASA conference 

 

                                                 

109 http://www.nhn.co.za/.  These data are consistent with those reported in annual reports for the larger three hospital groups. 

http://www.nhn.co.za/
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FURTHER DETAIL ON HMI’S NOVEL PATIENT ATTRIBUTION METHOD 

184. The HMI’s approach is novel and difficult to interpret. The HMI only included the patients in the 

catchment area that were admitted to other hospitals in that catchment area. This improperly excludes 

patients admitted outside the catchment area that live within it and improperly includes patients drawn from 

outside the catchment area to the hospital. Both mistakes increase market shares. By excluding admissions 

from within the catchment area, it is no longer a conventional market share, since it is the share of not a 

defined geographical area but the share of admissions that could be coming from across the country and 

only includes a small proportion of patients from widely varying areas. This would have the largest effect 

for areas where many patients are drawn away, such as patients traveling from Midrand and Centurion to 

Johannesburg and Pretoria. If Johannesburg’s hospitals draw away many patients from hypothetical 

Hospital X, it will reduce the total admissions for that market and inflate the HHI. 

185. Conversely, the larger market could also see inflated and inaccurate HHIs. The hospital in Johannesburg 

will now draw patients from Hospital Y’s catchment area. The result will be to add admissions to both the 

top of the market share calculation and the bottom, resulting in higher market shares and higher HHIs. 

186. As an example, assume that Hospital X’s market share is 28.1%, drawing 347 of the 1233 admissions in its 

catchment area. But it also draws 50 admissions from a nearby, non-overlapping catchment area. Now it’s 

market share increases to 30.9%. 

𝑇𝑦𝑝𝑖𝑐𝑎𝑙 𝑀𝑎𝑟𝑘𝑒𝑡 𝑆ℎ𝑎𝑟𝑒 𝐶𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑖𝑜𝑛: 
347

1233
= 28.1% 

𝐻𝑀𝐼 𝑀𝑎𝑟𝑘𝑒𝑡 𝑆ℎ𝑎𝑟𝑒 𝐶𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑖𝑜𝑛: 
347 + 50

1233 + 50
=

397

1283
= 30.9% 

187. The final effect on the HHI depends both on the number of admissions that are being drawn from other 

areas and to which hospitals they are added. If the largest hospitals are the ones that are drawing patients 

from farther away, which seems the most likely scenario, the effect will be to increase the HHI for these 

hospitals. The proper and accepted way to calculate HHIs is to define a geographic area and include all 

admissions from that area and only in that area to determine the market shares of the hospitals that compete 

in that area. The HMI’s approach here is novel and contradicts its methodology in previous matters which 

evaluated competition and the HMI provides no support for this approach, nor does it mention it has 

digressed from standard practice. 

B. Review of Chapter 8 SID methodology 

PROBLEMS WITH THE SUPPLEMENTAL SID REGRESSIONS 

188. The HMI Report does not offer an explanation of why some coefficients would be negative while others 

would not. In other words, why would the number of beds lead to fewer admissions? This contradicts the 

HMI’s theory and is not discussed at all. Furthermore, it does not explain how this variation in results fits 

with the HMI’s supply-induced demand theory. In fact, it is evidence that the HMI’s theory is incorrect.110 

                                                 

110 The specialties with negative coefficients are not consistent between beds and doctors, nor are they always consistent between the 

discretionary and all admissions regressions. For example, the beds coefficient is strongly positive for the all admissions urology 

regression but strongly negative in the discretionary urology regression. Finally, the reported results for these specialty regressions 
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189. By the HMI’s own admission, the model fit for the overall hospitalisation model is “quite low.” The HMI 

argues without evidence that this low fit is expected for regression models covering a wide range of patient 

and admission types. In our experience, models of this kind do tend to have lower fit, but a pseudo R-

squared of less than 8% is still lower than usually expected. 

190. The HMI notes that the R-squared for the specialty-specific regressions are higher than for the overall 

hospitalisation model. These model fits, while better than the overall model, still leave most of the variance 

in admissions rates unexplained for most models, and do not alter the fact that the estimated effects are very 

small in real-world terms and are almost all statistically insignificant. The fit for the childbirth model is 

actually worse than the overall model.  

191.  The HMI Report also performs similar analyses for childbirths and ICU admissions with similar results.111 

Notably, though, doctors are estimated to have a very large negative effect on childbirth admissions. In a 

final analysis, the HMI Report split the analysis between PMBD and non-PMBD admissions. It finds a 

positive impact of both beds and doctors on both types of admissions, but the effect of doctors is much 

larger for non-PMBD admissions “confirming that supply-induced demand is more prominent for more 

discretionary interventions.”112 

192. The HMI Report does acknowledge concerns about the supply-induced demand analysis. These concerns 

include the potential of omitted variables bias due to not capturing beneficiaries becoming sicker and 

beneficiaries’ socioeconomic status.113 It also acknowledges deficiencies in its facility and doctor supply 

measures as well as in its method of properly associating those measures to patients.114 We comment on 

these and other potential issues with the analysis below. 

COMPASS LEXECON ANALYSIS OF EFFECTS OF ENTRY TO ASSESS SID ANALYSIS 

193. We first tested the effects of bed expansions on admissions at the district municipality level.115 Of primary 

interest was the relationship between hospital beds and admissions per privately-insured beneficiary. We 

used the beds and admissions data used by the HMI Report in their analyses (covering 2010-2014). In 

addition to beds, we included year fixed effects and district municipality fixed effects in our regression. 

Year fixed effects eliminate the influence of national trends in admissions from being improperly attributed 

to changes in beds alone. District municipality fixed effects similarly account for factors that differ between 

geographic regions but that do not change over time. The effect we measure, therefore, is the influence of 

changes in beds within a district municipality over time relative to other districts.116 

194. The result of this analysis found a very small, negative effect of increased beds on admissions per 

beneficiary. An increase of 10 beds in a district is associated with a 0.007 standard deviation decrease in 

admissions per covered beneficiary. This translates to a decrease in admissions per beneficiary of 0.007 or 

                                                                                                                                                                         

showed a statistically significant positive effect for only 3 out of 10 specialties, meaning that the specifications that should have the 

strongest effect actually show less effect than the overall model and are evidence that the relationship determined by the model is 

specious. 
111 HMI Report Chapter 8, paragraphs 45-49. See also Figures 8.13 and 8.14. 
112 HMI Report Chapter 8, paragraph 51. 
113 HMI Report Chapter 8, paragraphs 62-63.  
114 HMI Report Chapter 8, paragraphs 65-68. 
115 We chose to conduct our investigation at this level of analysis to circumvent the problems from localities that are too small (e.g. local 

municipalities) or too large (e.g. province).  
116 This empirical methodology is similar to what is often referred to as a “difference in differences” framework.  
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roughly 1,275 admissions per year. This effect is so small that it cannot be statistically distinguished from 

zero, and we can reject at a certainty level of 95% any possible positive effect of beds on admissions 

exceeding 1,473. This analysis demonstrates that there is no significant, positive association between 

beds and admissions per beneficiary. 

195. We replicated this analysis using hospital entry in place of beds. Using admissions data, we identified entry 

as any hospital with admissions recorded for the first time between 2011 and 2014. A list of entering 

hospitals is available in Annexure E at Table 16. These hospitals are consistent with those listed in HMI 

Report 6.18. It is noteworthy that 13 of the 16 entries in these years were of NHN hospitals, reducing the 

overall concentration of the national market. 

196. To estimate the effect of entry on admissions per beneficiary, we used the same framework as in the beds 

analysis (with year fixed effects and district municipality fixed effects) and compared admissions per 

beneficiary in district municipality after entry to before entry and to areas without any hospital entry 

between 2011 and 2014 entry.  

197. The result of this analysis found a negative effect of entry on admissions per beneficiary. Hospital entry is 

associated with a decrease in admissions per beneficiary of 0.018 standard deviations. This translates to a 

decrease in admissions per beneficiary of 0.018 or roughly 3,525 admissions per year. This effect is small 

enough that it cannot be statistically distinguished from zero. This analysis demonstrates that there is no 

significant, positive association between hospital entry and admissions per beneficiary. 

CORRECTING ERRORS IN STATISTICAL APPROACH 

198. As discussed previously, the HMI’s experts used a regression to determine the relationship between beds 

and admissions. For a regression to produce accurate results, it must satisfy certain requirements.117 If any 

of these requirements are not satisfied, then the estimated relationships it produces will be erroneous. One 

of these necessary conditions is that the variables of interest (in this example beds/thousand) cannot be 

related to any variable that may affect the left-side variable (admissions) but are not included in the 

model.118 In every econometric model, because not all the determinants are measurable and available, they 

make up the “unexplained component.” However, if the unexplained component is related to one of the 

explanatory variables (beds), the effect of the explanatory variable cannot be determined accurately.  

199. In the SID analysis conducted by the HMI experts, the source of the relationship is the fact that the 

probability of admission will affect the number of beds in a municipality. For example, if patients in a 

municipality are more likely to be admitted for some reason (the reason is not important), then the hospitals 

in that area will increase the beds available because they will expect more admissions. This concern is a 

type of endogeneity called simultaneity because the beds affect the admission probability simultaneously 

while the admission probability affects the number of beds. This causes an inability to distinguish the 

effects of the beds on the admission probability from the effect of the admission probability on the beds. 

Therefore, the estimates obtained in the HMI Report are erroneous and cannot be interpreted, let alone 

relied upon.119 

                                                 

117 William H. Greene. Econometric Analysis Fifth Edition. 2003. Page 10. 
118 William H. Greene. Econometric Analysis Fifth Edition. 2003. Page 10. Assumption A3 Exogeneity of the independent variables. 
119 Jeffrey M. Wooldridge. Econometric Analysis of Cross Section and Panel Data. 2002. Page 51. 
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200. In fact, the SID analysis fails to meet another of the fundamental requirements for regressions: the 

requirement that the unexplained component of each observation must be unrelated to the unexplained 

component of the other observations.120 Specifically, the SID model will suffer from autocorrelation. 

Because the admission probability is related to characteristics of the municipality that are not included in 

the model (for example the income level, ease of access to health services, quality of hospitals and 

physicians) these factors are included in the unexplained component. Furthermore, because the regression 

includes observations from the same municipality across several years, the unexplained component for the 

same municipality in successive years will clearly be related. This is defined as autocorrelation and its 

existence, like simultaneity will cause the estimates of the model to be incorrect. Unlike simultaneity, 

however, this problem can be addressed statistically with a process known as clustering. When applying 

this fix (along with the correction for omitted variable bias discussed below), the effect of beds on the 

probability of admission became insignificant. 

201. Finally, along the same lines as the autocorrelation issue, is omitted variable bias. This occurs when a 

regression model leaves out a factor that would explain the outcome. As mentioned above, there are several 

factors such as hospital and physician quality, income, etc. that affect the probability of admission which 

are not included in the model. While this will definitely cause the estimate of the bed and physician effects 

to be incorrect, the magnitude of the bias depends both on the size of the effects these factors have on 

admission probability as well as their relationship with the factors that are included. Additionally, some of 

these factors can be added to the model by using fixed effects. In other words, we can add variables to the 

model that will account for the variation across municipalities which will account for some of these factors, 

though not all. 

202. To test the effect of making these corrections to the model, we used their data and their model specification 

to replicate their analysis in the data room. Unfortunately, we could not run their code on the data because 

the necessary software was not provided. We conducted two separate attempts to replicate the results in the 

report, once on a sample dataset provided to us and then again when we received the full data. We used an 

alternative software package that was provided to us and attempted to recreate the analysis based on the 

methodology described in the HMI Report in conjunction with the code used by HMI experts. We 

performed this complete rewriting twice on separate equations.  

 

                                                 

120 William H. Greene. Econometric Analysis Fifth Edition. 2003. Page 10. Assumption A4 Homoscedasticity and nonautocorrelation. 


