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ABSTRACT: Oman’s potential nonhydrocarbon real GDP growth has trended downward since the global 
financial crisis, with a negative contribution from total factor productivity. This paper estimates productivity 
gains associated with structural reforms and identifies key binding constraints and reform priorities to boost 
productivity in Oman. Our results show that reforms to reduce the state’s footprint and strengthen institutions, 
as well as product market reforms, should be prioritized and packaged together to magnify productivity gains 
from labor market and financial sector reforms. These findings could inform the planning and implementation of 
the ongoing structural reform agenda envisaged under Oman Vision 2040.  
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A.   Context 
1. Oman has made significant strides in advancing economic development and improving living 
standards, but the hydrocarbon sector continues to dominate economic activity. Supported by large 
hydrocarbon production and favorable oil prices, average GDP per capita in Oman increased from $7,700 in 
the 1990s to $14,800 in the 2000s and further to $20,700 in the 2010s. Nevertheless, the hydrocarbon sector 
continues to dominate economic activity, while nonhydrocarbon activities remain subject to fluctuations in oil 
prices and are hampered by low productivity. The share of hydrocarbon exports in total exports remains large 
at about 65 percent, and hydrocarbon activities constituted more than 37 percent of total output in 2022. At the 
same time, productivity trends have been declining, reflecting a largely segmented labor market, with negative 
implications for nonhydrocarbon growth. 

2. Oman is striving to diversify its economy and strengthen nonhydrocarbon growth. The severe 
shocks in oil markets (2014–15 and 2020) and the energy transition ahead have raised the urgency of 
accelerating the implementation of a comprehensive reform agenda to create a more resilient economy that is 
less dependent on hydrocarbon windfalls. In this context, the authorities designed a broad-ranging economic 
strategy, Oman Vision 2040, with numerous initiatives to strengthen economic resilience and lay the 
foundations for diversified and sustainable private sector-led growth. Structural reforms in key areas—such as 
the business environment, labor markets, social protection, and the financial sector—are ongoing, with several 
at the implementation stage. 

3. This paper assesses key binding productivity constraints and identifies structural reform 
priorities that can help boost productivity and potential nonhydrocarbon GDP growth in Oman. To do 
so, it estimates potential productivity gains from structural reforms over the short to medium term and examines 
appropriate packaging and sequencing of such reforms to magnify productivity and growth dividends. This 
paper is structured as follows. Section II provides selected stylized facts on the Omani nonhydrocarbon 
economy and productivity trends. Section III empirically estimates productivity gains from implementing 
structural reforms under different scenarios. Finally, policy recommendations are discussed in section IV. 

B.   Stylized Facts 
4. Nonhydrocarbon real GDP growth in Oman has been strongly correlated with government 
spending and exhibited high oil price-driven volatility. Government expenditures have been Oman’s main 
engine of growth, with significant spillovers to nonhydrocarbon activities. Specifically, while government 
investment expenditure has played a more direct role in supporting nonhydrocarbon activities in Oman (mainly 
through construction and infrastructure projects), government spending on wages and subsidies has also 
contributed to stimulating aggregate demand and nonhydrocarbon output. Nonhydrocarbon growth has been 
exposed to high volatility in oil prices through government spending. This underscores the need to press ahead 
with structural reforms to boost private sector-led growth to strengthen the sustainability and resilience of 
nonhydrocarbon growth and mitigate any potential negative spillovers from the ongoing efforts to rationalize 
government spending. 
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5. Potential nonhydrocarbon growth in Oman has slowed, primarily driven by declining 
productivity and subdued trend employment growth. Total Factor Productivity (TFP) growth has generally 
declined in the aftermath of the global financial crisis in many emerging markets and developing economies 
owing to, among other factors, a slowing pace of structural reforms (Adler and others 2017). For Oman, despite 
efforts to level the playing field between the public and private sectors, the labor market remains segmented, 
reflecting higher wages, benefits, and job security in the public sector relative to the private sector (IMF 2022). 
As a result, the public sector has been a desirable destination for Omanis. The wage differential between public 
and private sector jobs has distorted incentives and allocation of resources in the labor market, particularly in 
mid- to low-skill jobs, with negative implications for productivity. This has culminated in negative contributions of 
TFP to potential nonhydrocarbon growth and amplified the effects of the declines in trend growth of 
employment and capital investment.1 Relatedly, potential nonhydrocarbon growth has been driven by factor 
accumulation rather than productivity improvements. This suggests that there is scope for structural reforms to 
boost productivity and amplify the gains from the ongoing diversification agenda in Oman.  

  

    

1 Potential nonhydrocarbon GDP is estimated based on the Cobb-Douglas production function approach with constant labor share, 
where potential output is decomposed into capital, labor, and total factor productivity (TFP). Nonhydrocarbon capital is estimated 
based on the perpetual inventory method, where initial capital stock is assumed to increase with nonhydrocarbon capital 
formation while accounting for depreciation. 
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6. Gross capital investment in Oman has declined in recent years, but foreign direct investment 
(FDI) inflows surged in 2018 and have remained elevated since. Nonhydrocarbon investment has been 
relatively volatile and highly concentrated in non-tradable activities, specifically construction and services.2 This 
high concentration in labor-intensive activities has limited the scope for capital investment. On the other hand, 
ongoing efforts to attract FDI, including the removal of capital requirements and limits on foreign ownership, are 
bearing fruit in the form of increased FDI inflows in recent years, albeit with more than half of total FDI still 
directed toward the oil and gas sector in 2021 (NCSI 2022). Accelerating structural reforms can help attract and 
diversify domestic and foreign investment.  

    

2 The rent-seeking nature of the labor market in Oman has contributed to the expansion of labor-intensive sectors with low 
productivity.  
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C.   The Role of Structural Reforms 
7. Oman has made limited progress in key 
structural areas over the past two decades, 
broadly in line with regional trends. Staff 
constructed structural indicators to assess reform 
implementation in state footprint, institutions, product 
markets, labor markets, and financial sector (see 
Annex I for details). Although Oman has progressed 
in some areas, sizable reform gaps remain vis-à-vis 
peers and advanced economies. Notably, Oman has 
improved its performance in the product market area 
and financial sector area, owing primarily to 
improvements in the business environment and 
business deregulation and the development of the financial sector (mainly the banking sector), albeit lagging 
the marked improvement in regional performance. In contrast, Oman’s performance in the areas of labor 
markets and institutional quality has worsened, mainly reflecting declines in labor market flexibility and 
government effectiveness.3 As a result, and despite progress in some areas, substantial and widening reform 
gaps remain between Oman and other comparator groups in most structural areas. 

8. Institutional quality in Oman is well below the average for advanced economies, underscoring 
the need to scale up reform efforts to improve institutions to support investment and nonhydrocarbon 
growth. Specifically, Oman lags its peers in areas such as government effectiveness and control of corruption 

    
3 Government effectiveness measures the quality of the civil service and its independence from political pressure, the quality of 
public services, the credibility of the government’s commitment to its stated policies, and the quality of policy formulation and 
implementation, including the efficiency of revenue mobilization and budget management. 
 

Structural Reform Areas 

 

 

Sources: Fraser Institute, Global Financial Development Database, World Governance Indicators; and IMF staff calculations. 
Note: Fraser Institute’s variables associated with World Bank’s Doing Business indicators have been excluded from the calculations. Each indicator is 
standardized between 0 and 100, with a higher value showing favorable and better performing conditions. Other commodity-rich economies 
include Australia, Botswana, Canada, and Chile. 
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and regulatory quality. This suggests that Oman has further scope to improve the quality of its institutions, 
which would help attract FDI, improve productivity, and support nonhydrocarbon growth (Moers 1999; Thanh, 
Canh, and Schinckus 2019).  

9. What could be the productivity gains of reducing structural reform gaps? We employ a local 
projections method to quantify these effects using panel data for 53 advanced and emerging market economies 
over 2000–19 in line with previous IMF work (IMF 2023a; IMF 2023b) (see Annex II for details). This 
methodology helps to identify reform areas that can generate the highest productivity gains in the short term 
while identifying those areas where productivity gains would take longer to materialize. We also conduct a 
similar exercise to quantify the potential productivity gains from reform packaging (the simultaneous 
implementation of multiple reform areas) or sequencing (the implementation of selected reform areas after 
sufficient progress in other areas). 

10. Productivity gains from reform efforts differ across structural areas and over time. Impulse 
responses generally point to important productivity gains over the short term, with the short-term impact of 
institutional reforms being the highest among all structural reform areas. TFP is estimated to increase by 0.8 
percent two years after reform efforts deliver a one-percent increase in the indicator of institutional quality. 
Similarly, reforms aimed at reducing the state footprint in the economy and enhancing product markets can 
generate productivity gains of about 0.5 percent and 0.2 percent two years after reform efforts secure a one-
percent improvement in the respective structural indicators. Impulse responses also indicate that productivity 
gains under the baseline specification remain persistent and sizable in the case of institutional reforms and, to 
a lesser extent, in the case of product market reforms. Without reform packaging, productivity gains from 
reducing the state footprint are less persistent than institutional and product market reforms yet sizable. In 
contrast, baseline results indicate that productivity gains from financial sector and labor market reforms, on 
average, appear to be elusive both in the short and medium term, likely underscoring the need for proper 
reform sequencing (see below). 

Average Effects of Reforms on Total Factor Productivity: Baseline Specification 

Source: IMF staff calculations. 
  

Note: Dotted black lines represent 90 percent confidence intervals. Impulse responses show the cumulative impact on 
total factor productivity from a one-percent increase in the respective structural reform area in year t=0. 
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11. Reducing the institutional, state footprint, and product market gaps would yield substantial 
productivity gains for Oman. Staff analysis shows that if Oman were to reduce its existing institutional, state 
footprint, and product market gaps relative to the advanced economy average by half, TFP would increase by 
3.6 percent, on average, four years after reform efforts. Implementing institutional reforms would lift productivity 
by more than 8.5 percent cumulatively over the medium term, primarily reflecting substantial productivity gains 
from strengthening regulatory quality, control of corruption, and government effectiveness. The large gaps in 
these areas in Oman and their strong statistical effect on productivity underscores the need to prioritize these 
institutional reforms. Product market reforms generate the lowest productivity gains among all three structural 
reforms, although still significant and increasing over the medium term. The small potential gains from product 
market reforms reflect the relatively smaller structural gap for Oman in this reform area. 

 

12. Implementing multiple structural reforms together can yield higher productivity gains than 
implementing them individually. We empirically examine the joint implementation (“packaging”) of various 
combinations of structural reforms to explore 
potential complementarities and synergies across 
structural reform areas. The analysis suggests that a 
strategic bundling of structural reforms that jointly 
improves institutional quality, rationalizes the state 
footprint in the economy, and better regulates 
product markets would magnify the overall positive 
effect of implementing these reforms together, 
yielding higher productivity gains compared to the 
simple sum of productivity gains from implementing 
individual reforms. For instance, reducing the state’s 
footprint in the economy and leveraging digitalization 
would streamline government operations and 
improve the efficiency of public institutions, allowing for a greater role for the private sector in the economy. For 
Oman, results show substantive productivity gains from packaging these three reform areas in a way that 
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closes reform gaps vis-à-vis advanced economies by 50 percent simultaneously in each reform area. In this 
scenario, productivity gains would amount to about 5 percent over the medium term. 

13. Proper sequencing of structural reforms also yields larger and broad-based productivity gains. 
For Oman, the strategic sequencing of reforms would help to build capacity, maintain reform momentum, and 
limit possible adverse short-term externalities. For instance, having effective institutions in place reinforces 
public confidence in the government’s ability to plan, conduct, and monitor reform measures. Also, rationalizing 
the state presence and establishing a well-functioning product market with the proper regulatory environment 
ensures that privatization efforts are conducted on a level playing field that enables fair competition and 
innovation while encouraging citizens to engage in private sector activity. To quantify the impact of sequencing, 
we re-estimate productivity gains from labor market and financial market reforms, conditioning the sample of 
countries to those that have achieved progress in institutional quality, state footprint, and product markets 
above what Oman has achieved in these structural areas so far. Baseline results show that gains from labor 
market and financial sector reforms are insignificant, reflecting the limited impact of increasing human capital 
and developing the financial sector on productivity when structural prerequisites are not in place. Specifically, 
inadequate institutional setting, dominant public sector presence, and restricted product markets would 
undermine positive spillovers to productivity from labor market and financial sector reforms. Thus, implementing 
labor market and financial sector reforms after sufficient progress has been achieved on institutional, state 
footprint, and product market reforms yields higher and more significant gains than under the baseline 
scenario. 
  

Average Effects on Total Factor Productivity from Sequencing of Reforms 

  

Sources: Staff calculations. 
Note: Dotted black lines represent the 90 percent confidence intervals; dotted blue lines indicate insignificance at 90 percent. 
Impulse responses show the cumulative impact on total factor productivity from a one-percent increase in the respective 
structural reform area in year t=0. The black line reports baseline results, while the blue line reports results based on a sample 
restricted to countries that have achieved sufficient progress in the reform areas of institutional quality, state footprint, and 
product markets (defined as countries that have achieved higher scores than Oman in all three reform areas simultaneously). 
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D.   Policy Recommendations 
14. Strategically packaging and sequencing structural reforms would lift productivity substantially 
in Oman. Reducing structural reform gaps with advanced economies would help unleash Oman’s growth 
potential. Specifically, short-term gains would be significant and could be maximized if structural reforms are 
packaged appropriately and implemented sequentially. Enhancing institutional quality, reducing the state’s 
footprint in the economy, and improving the business environment are prerequisites to lay the groundwork for 
larger productivity gains from subsequent structural reforms.  

15. Improving the quality of institutions is critical to lifting productivity in Oman. Despite 
commendable improvements in recent years, two indicators hamper Oman’s institutional quality: regulatory 
quality and government effectiveness. Oman lags behind advanced economies, commodity-rich economies, 
and other GCC peers on these indicators. There is scope to further strengthen the regulatory environment by 
enhancing transparency and improving the management and implementation procedures of public 
procurement, which would magnify productivity gains. Enforcing more transparency and accountability in public 
institutions, reducing the size of the public sector, and improving the skillset of civil servants while leveraging 
digitalization in the provision of public services are essential for improving the quality of institutions and lifting 
productivity.  

16. A more streamlined role for the government sector would enhance productivity. There is scope 
for Oman to further limit the government’s involvement in the economy while supporting private sector-led 
growth by improving the efficiency of government spending and limiting its size (see Annex on Assessment of 
Oman’s Government Expenditures). Ongoing divestment efforts by the Oman Investment Authority (OIA) and 
broader efforts to attract private sector domestic and foreign investment are expected to reduce the relative 
size of the public sector’s footprint in the economy and enhance productivity. Allowing the private sector an 
expanded role in the economy would have positive externalities on Oman’s product and labor markets, 
including by leveling the playing field between public and private sector wages and benefits to incentivize 
Omanis to work in the private sector, with positive implications for productivity, especially if followed by labor 
market reforms (see below). 

17. Product market reforms help amplify the effect of other reforms. Oman’s business environment 
has experienced steady improvements in recent years, reflecting simplified procedures to start a business, a 
significant relaxation of restrictions on foreign investment (including opening most economic sectors to full 
foreign ownership), and improved ease of dealing with various permits. The literature shows that lower initial 
levels of regulation are associated with higher TFP over subsequent years. Therefore, further efforts are 
needed to enhance product market competition, streamline administrative and regulatory requirements—
including export and import procedures— and promote investment in R&D to improve the competitiveness and 
productivity of Oman’s nonhydrocarbon tradable sector. Bundling product market with institutional and state 
footprint reforms would create an enabling business environment that would boost the impact of other reform 
measures.  

18. Labor market reforms are crucial to lifting productivity and supporting Oman’s development 
efforts. With a fragmented labor market across different dimensions, labor market reforms would unleash 
untapped potential in the Omani economy. Recently approved social protection and labor laws are expected to 
contribute to improving labor market flexibility, competition, and mobility. However, further enhancing mobility-
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enabling policies, particularly for expatriate workers, would also facilitate sectoral reallocation that supports 
economic diversification and promotes structural transformation toward a knowledge-based economy. 
Improving labor mobility would trigger market incentives (promotions and higher wages) across the labor 
market and improve competition between Omanis and expatriate workers. This incentivizes upskilling and 
attracts more mid to high-skilled expatriate workers, leading to higher productivity gains. Continued efforts to 
improve the quality of education would also help to address skills mismatches in the labor market and 
encourage young Omanis to pursue technology and science-related majors with positive implications for 
productivity. Finally, the new labor and social protection laws include provisions that support female labor force 
participation, such as aligning maternity leave with international standards and introducing paternity leave. 
More can be done to increase female labor force participation, such as by promoting more women to senior 
managerial positions and institutionalizing flexible work arrangements.  

19. Deepening financial markets and enhancing credit options would facilitate lifting productivity, 
particularly if preceded by other structural reforms. A well-functioning financial sector would enhance 
resource allocation and improve productivity in Oman. Credit in Oman is concentrated on public sector 
employees and a limited number of big entities. Implementing the Estidamah reform agenda, including 
strengthening the role of financial institutions in the economy, developing financing products, and strengthening 
financial inclusion, is expected to enhance credit in the economy, particularly for small and medium enterprises. 
However, targeted financing schemes (such as Oman Development Bank financing) should be limited to viable 
small and medium enterprises. Also, fiscal consolidation efforts and state-owned enterprise divestment plans 
are expected to reduce the government’s crowding-out effects, thereby boosting liquidity in the banking sector 
and enhancing lending opportunities for private firms. Moreover, ongoing efforts to develop the financial 
markets in Oman are expected to promote alternative financing sources (see Selected Issues Paper on 
financial sector development).  

  



  

[Title of Working Paper: Subtitle (As Needed)] 
Working Paper No. [WP/YYYY/###] 

 

 

References 

Adler, G., R. Duval, D. Furceri, S.K. Çelik, K. Koloskova, and M. Poplawski-Ribeiro. 2017. “Gone with the 
Headwinds: Global Productivity.” IMF Staff Discussion Note 17/04, International Monetary Fund, Washington, 
DC. 

Balta, N., and P. Mohl. 2014. “The Drivers of Total Factor Productivity in Catching-up Economies.” Quarterly 
Report on the Euro Area (QREA) 13(1): 7–19. 

Bassanini, A., L. Nunziata, and D. Venn. 2009. “Job Protection Legislation and Productivity Growth in OECD 
Countries.” Economic Policy 24 (58): 349–402. 

Buccirossi, P., L. Ciari, T. Duso, G. Spagnolo, and C. Vitale. 2013. “Competition Policy and Productivity 
Growth: An Empirical Assessment.” Review of Economics and Statistics 95 (4): 1324–36. 

Fink, N. 2016. “Heterogeneity in Japanese TFP, Part 2: Regulation, Capital Allocation, and TFP in Japan.” 
Center on Japanese Economy and Business Working Paper 347, Columbia University, New York.  

Han, J., and Y. Shen. 2015. “Financial Development and Total Factor Productivity Growth: Evidence from 
China.” Emerging Markets Finance and Trade 51 (sup1): S261–74. 

Hansson, P., and M. Henrekson. 1994. “A New Framework for Testing the Effect of Government Spending on 
Growth and Productivity.” Public Choice 381–401. 

International Monetary Fund (IMF). 2022. “Oman: Selected Issues.” Selected Issues Paper 22/344, Washington 
DC.  

International Monetary Fund (IMF). 2023a. “Structural Reforms to Accelerate Green Growth and Ease Policy 
Trade-Offs in EMDEs.” IMF Staff Discussion Note. International Monetary Fund, Washington, DC. 

International Monetary Fund (IMF). 2023b. “From Setbacks to Comebacks: Building Resilience with Structural 
Reforms amid Limited Policy Space” (Chapter 2). In Regional Economic Outlook: Middle East and Central 
Asia—Building Resilience and Fostering Sustainable Growth, Washington, DC, October. 

Kent, C., and J. Simon. 2007). “Data and Method| RDP 2007-04: Productivity Growth: The Effect of Market 
Regulations.” Reserve Bank of Australia Research Discussion Paper, December. 

Loko, B, and M.A. Diouf. 2009. “Revisiting the Determinants of Productivity Growth: What’s New?” IMF Working 
Paper 09/225, Washington, DC. 

Moers, L. 1999. “How Important are Institutions for Growth in Transition Countries?” Tinbergen Institute 
Discussion Paper 99-004/2, Tinbergen Institute.  

Naceur, M. S. B., M. R. Blotevogel, M. M. Fischer, and H. Shi. 2017. “Financial Development and Source of 
Growth: New Evidence.” IMF Working Paper 2017/143, Washington, DC. 

National Center for Statistics and Information (NCSI). 2022. Foreign Investment. National Center for Statistics 
and Information, Muscat, Oman. 

Thanh, S., N. Canh, and C. Schinckus. 2019. “Impact of Foreign Direct Investment, Trade Openness and 
Economic Institutions on Growth in Emerging Countries: The Case of Vietnam.” Journal of International 
Studies 12 (3). 

Van der Marel, E. 2012. “Trade in Services and TFP: The Role of Regulation.” The World Economy 35 (11): 
1530–58. 



  

[Title of Working Paper: Subtitle (As Needed)] 
Working Paper No. [WP/YYYY/###] 

 

 

Wu, Shusheng, Bin Li, Qiaoling Nie, and Chao Chen. 2017. "Government Expenditure, Corruption and Total 
Factor Productivity." Journal of Cleaner Production 168.  

Zhang, Y. 2017. “Productivity in China: Past Success and Future Challenges.” Asia-Pacific Development 
Journal 24 (1): 1–21.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

[Title of Working Paper: Subtitle (As Needed)] 
Working Paper No. [WP/YYYY/###] 

 

 

Annex I. Measuring Structural Reform Indicators 
 

1. We construct five structural indices to identify main drivers of TFP and measure Oman’s 
position on structural reform areas versus other economies. Following the existing literature, we group 
determinants of TFP into five areas: state footprint, institutions, product market, labor market and financial 
sector development. For each of these dimensions, we standardize each sub-indicator to vary between zero 
and one, take their unweighted average, and scale the score to 100, with a higher value showing favorable 
conditions for TFP. Our indices are constructed by utilizing data from the World Development Indicators, the 
UNCTAD database, and the Fraser Institute’s database covering the period 2000–20. 

Structural Indicators 
 
 

 
Source: Staff Illustration. 

• State footprint index. This index includes three variables: (1) government consumption as percent of total 
consumption, (2) government investment as percent of total investment, and (3) the size of state-owned 
enterprises in the economy. The existing literature shows that there is a negative relationship between the 
share of government activities and TFP (Loko and Diouf 2009; Hansson and Henerkson 1994; Wu and 
others 2017). Higher government involvement translates into lower TFP levels. Thus, countries with more 
government involvement in the economy are assigned lower scores. 

• Institutions index. We use UNCTAD’s institution index to measure the quality of institutions. This index 
includes all six of the Worldwide Governance Indicators (Voice and Accountability, Political Stability, 
Government Effectiveness, Regulatory Quality, Rule of Law, and Control of Corruption). The existing 
literature shows that countries with higher quality of institutions have higher TFP levels and attract more 
investments (Balta and Mohl 2014; Kent and Simon 2007; Wu and others 2017; Zhang 2017). 

• Product market index. This index includes three sub-indicators: (1) nontariff trade barriers, 
(2) administrative requirements, and (3) regulatory burden. This index reflects the ease of doing business in 
the economy, capturing both tariff and nontariff barriers, in addition to the costs of business operations. The 
existing literature suggests that a less cumbersome business environment is associated with a more 
dynamic product market and higher TFP (Buccirossi and others 2013; Fink 2016; Kent and Simon 2007; Van 
der Marel 2012). 
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• Labor market index. This index captures the degree of flexibility in the labor market, in addition to the 
quality of labor inputs (human capital) in the labor market. It also captures labor market restrictions and 
collective bargaining. The existing literature, including Bassanini (2009), Loko and Diouf (2009), Hansson 
and Henerkson (1994), and Kent and Simon (2007), suggests that removing labor market rigidities and 
improving human capital significantly increase TFP, despite some potential short-term losses. 

• Financial sector index. This index covers the depth and development of the financial sector. It includes 
three variables: (1) net credit to the private sector,4 (2) stock market capitalization, and (3) foreign bank 
assets among total assets. Previous studies show that financial sector development has positive spillovers to 
the rest of the economy (Han and Shen 2015; Naceur and others 2017). This index was constructed to 
capture the crowding out effect of government borrowing, the availability of alternative financing sources in 
the economy, and the level of competition in the banking sector.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    
4 Net credit to the private sector is defined as credit to the private sector net of credit to government.  



  

[Title of Working Paper: Subtitle (As Needed)] 
Working Paper No. [WP/YYYY/###] 

 

 

Annex II. Estimations of the Impact of Structural Reforms on 
Productivity using Local Projections 

1. We use a Local Projections approach to accommodate for our panel structure and not constrain the 
shape of the impulse response functions while allowing for results to become less sensitive to misspecification, 
following the work of Jordà (2005). 5 Using data for 53 advanced and emerging market developing economies 
over the period 2000–19, the baseline specification is defined as follows:  

 
𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖,𝑡𝑡+ℎ = 𝛼𝛼𝑖𝑖,ℎ + 𝛿𝛿ℎ𝑆𝑆𝑆𝑆𝑖𝑖,𝑡𝑡−1 + 𝛽𝛽𝑋𝑋𝑖𝑖,𝑡𝑡−1+ 𝜖𝜖𝑖𝑖,𝑡𝑡+ℎ  (1) 

 
Where 𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖,𝑡𝑡+ℎ denotes the log form of total factor productivity; 𝑆𝑆𝑆𝑆 represents structural reform indicators; and 
ℎ is the time horizon considered where ℎ = 1, 2, …5. 𝑋𝑋𝑖𝑖,𝑡𝑡−1 denotes a vector of control lagged variables 
including private investment, total factor productivity, real GDP growth, and human capital index. The 
specification also includes country fixed effect (𝛼𝛼𝑖𝑖,ℎ) to control for country-specific features and cross-country 
heterogeneity. The model’s impulse response functions (IRFs) are based on the estimates of 𝛿𝛿ℎ coefficients at 
each time horizon, and the robust standard errors are constructed by using the Huber-White sandwich 
estimator. Shock of this specification are presented in percentage terms, where the standard shock reflects a 1 
percent increase in 𝑆𝑆𝑆𝑆.  

2. For the sequencing estimation, we follow the approach of (El Herradi and Leroy 2021; Ramey and 
Zubairy 2018) to introduce state dependency to our baseline specification above. This specification compares 
IRFs of labor market and financial sector reforms conditional on the state of institutions, state footprint, and 
product market reform indicators with their baseline levels in equation (1) above. The sequencing specification 
takes the form:    

𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖,𝑡𝑡+ℎ =  𝜗𝜗𝑖𝑖,𝑡𝑡
𝑗𝑗 �𝛼𝛼𝑖𝑖,ℎ

𝑗𝑗 + 𝛿𝛿ℎ
𝑗𝑗𝑆𝑆𝑆𝑆𝑖𝑖,𝑡𝑡−1 + 𝛽𝛽𝑗𝑗𝑋𝑋𝑖𝑖,𝑡𝑡−1� + 

(1 − 𝜗𝜗𝑖𝑖,𝑡𝑡
𝑗𝑗 )�𝛼𝛼𝑖𝑖,ℎ + 𝛿𝛿ℎ𝑆𝑆𝑆𝑆𝑖𝑖,𝑡𝑡−1 + 𝛽𝛽𝑋𝑋𝑖𝑖,𝑡𝑡−1� + 𝜖𝜖𝑖𝑖,𝑡𝑡+ℎ  (2) 

 

3. In the above specification, 𝜗𝜗𝑖𝑖,𝑡𝑡
𝑗𝑗  is a binary variable (0,1) that captures the state of j, where 𝜗𝜗 is equal to 

1 when the values of institutions, state footprint, and product market are above the 70th percentile of the 
sample to reflect how additional reforms in these areas could affect labor market and financial sector reforms in 
Oman compared to the baseline scenario. As such, larger impulse responses of labor market and financial 
sector reforms in the sequencing scenario relative to the baseline would imply improving institutional quality, 
rationalizing state footprint, and product market reforms should be prioritized ahead of other reforms. 

4. On the packaging scenario, we examine whether bundling structural reforms on institutions, state 
footprint, and product market together would yield larger productivity gains compared to implementing these 
reforms in isolation of each other. This packaging specification takes the form: 

    
5 Panel VAR results are broadly in line with our LP baseline results. 



  

[Title of Working Paper: Subtitle (As Needed)] 
Working Paper No. [WP/YYYY/###] 

 

 

𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖,𝑡𝑡+ℎ = 𝛼𝛼𝑖𝑖,ℎ + 𝛿𝛿ℎ𝑆𝑆𝑆𝑆𝑖𝑖,𝑡𝑡−1
𝑥̅𝑥1,2,3 + 𝛽𝛽𝑋𝑋𝑖𝑖,𝑡𝑡−1+ 𝜖𝜖𝑖𝑖,𝑡𝑡+ℎ  (2) 

 
In the above specification, the reform package is calculated as the simple average of the institutions, state 
footprint, and product market reform indices.  
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