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1. INTRODUCTION 

1.1 BACKGROUND 

The Iraqi oil sector is a critical pillar of both the national economy and the global energy supply, providing a 

fundamental basis for the country’s economic stability. With over 140 billion barrels in proven reserves, Iraq ranks among 

the top oil producers globally, underscoring the strategic significance of its oil industry. However, the sector is confronted 

with considerable challenges, including fluctuating global oil prices, ongoing geopolitical instability, and structural 

economic uncertainties. These challenges are further exacerbated by regulatory shifts, such as frequent amendments to 

export policies, infrastructural limitations like inadequate pipeline capacities, and increasing environmental concerns, all 

of which necessitate strategic adaptation. 

Volatility in global oil prices presents a persistent challenge, driven by imbalances in global supply and demand, 

international sanctions, and evolving energy policies (Smith & Johnson, 2022; Lee, 2023). Geopolitical tensions within 

the Middle East compound this volatility, directly affecting production capabilities and export potential. Domestically, 

infrastructural bottlenecks, such as insufficient pipeline and refining capacities, hinder efficient extraction and 

distribution, thereby limiting overall productivity. Furthermore, environmental considerations, particularly the global 

transition towards sustainable energy, are becoming increasingly pivotal, necessitating marketing strategies that address 

not only economic imperatives but also environmental responsibilities. 

Given these multifaceted complexities, there is an urgent requirement for developing and implementing adaptive 

marketing strategies that can respond effectively to a dynamic and unpredictable market environment (Brown & Green, 

2021; Thompson, 2022). Such strategies must be versatile enough to align with both domestic and international pressures, 

ensuring sustainable growth and resilience. This involves fostering greater flexibility in pricing, enhancing brand 

positioning to strengthen international competitiveness, and investing in market diversification to reduce over-

dependence on crude oil exports. 

ABSTRACT: This study aims to critically analyze how marketing strategies within Iraq's oil sector can be adapted 

using insights derived from time series analysis, specifically employing the Bayesian Structural Time Series (BSTS) 

model. Despite the Iraqi oil sector's significant contribution to the national economy, there is a gap in understanding 

how to effectively adapt marketing strategies in response to dynamic economic and geopolitical challenges, limiting 

stakeholders' capacity to enhance resilience during market volatility. A quantitative research design was utilized, 

analyzing data from January 2013 to December 2023, including domestic oil demand figures, global oil prices, and 

exchange rates. The BSTS model was employed to decompose oil price data into trend, seasonal, and regression 

components, providing predictive insights for strategic marketing adaptations. The study found that trends and 

seasonal variations significantly influence marketing strategies, with global oil price fluctuations and geopolitical 

instability being critical external factors. The BSTS model demonstrated substantial predictive power, offering 

accurate forecasts and facilitating scenario analyses under various market conditions. Adaptive marketing strategies 

informed by time series analysis positively impact market resilience within Iraq's oil sector. The study recommends 

a shift towards data-driven decision-making and flexible marketing approaches to maintain competitiveness amid 

market volatility. 

 

Keywords: Iraqi oil sector, Adaptive Marketing Strategies, BSTS, Market Volatility, Time Series Analysis 

 

https://ue.edu.krd/ojs/index.php/public
https://ue.edu.krd/ojs/index.php/public
https://orcid.org/signin
https://orcid.org/signin
https://creativecommons.org/licenses/by/4.0/


Academic Journal of the International University of Erbil Vol. 2 No. 1 (2025) p. 35-46 

 

 

 36 

Recent scholarship underscores the critical importance of strategic marketing within the oil industry, particularly in 

emerging markets like Iraq, where factors such as rapid economic growth, regulatory shifts, heightened competition, and 

fluctuating consumer demands render strategic marketing crucial for maintaining market share and achieving long-term 

resilience. For example, Smith (2020) demonstrates how adaptive marketing strategies can significantly enhance 

resilience in oil-dependent economies by employing targeted campaigns during periods of price volatility. Johnson et al. 

(2021) examined the impact of digital marketing technologies in the oil sector, demonstrating how technology-driven 

strategies enhance customer engagement and operational efficiency. Lee (2022) analyzed the role of consumer perception 

in shaping oil sector branding, emphasizing the necessity of trust-building initiatives amidst geopolitical instability. 

Ahmed and Farouk (2022) explored the adoption of data-driven decision-making in marketing across the Middle Eastern 

oil industry, highlighting the rising significance of big data analytics for effectively responding to rapid market changes. 

Furthermore, Williams and Carter (2023) investigated the influence of sustainability-oriented marketing campaigns on 

brand positioning, underscoring the industry-wide shift towards greener marketing approaches. 

While existing studies on oil-exporting nations have acknowledged the necessity for proactive and adaptive 

marketing to navigate fluctuating prices and unpredictable geopolitical climates, much of the extant research primarily 

focuses on macroeconomic impacts, such as GDP fluctuations, inflation, and currency volatility. However, insufficient 

research has explored how marketing strategies specifically adapt to these macroeconomic dynamics and shifting industry 

landscapes. This gap highlights an opportunity to delve into strategic marketing evolution in response to both domestic 

and international pressures. 

 

1.2 PROBLEM STATEMENT 

Despite the substantial contribution of the oil sector to Iraq's economy, there remains a gap in understanding how 

marketing strategies can be effectively adapted to respond to the dynamic economic and geopolitical context. This lack 

of comprehensive research limits the capacity of stakeholders to formulate robust, data-driven marketing strategies that 

enhance resilience and ensure stability during periods of market volatility. 

 

1.3 RESEARCH OBJECTIVES 

The principal objective of this study is to critically analyze how marketing strategies within Iraq's oil sector can be 

adapted using insights derived from time series analysis. Specifically, the study seeks to: 

Develop a comprehensive understanding of the trends and seasonal patterns within the oil market through the application 

of the Bayesian Structural Time Series (BSTS) model. 

Identify the key factors that influence the effectiveness of marketing strategies in the sector. 

Provide actionable recommendations for strategic adaptation aimed at maintaining competitiveness in both domestic 

and international markets. 

 

1.4 RESEARCH QUESTION 

• How do trends and seasonal variations within the Iraqi oil market influence marketing strategies? 

• What external factors exert the most significant impact on the effectiveness of these marketing strategies? 

• How can insights from the BSTS model guide the adaptation of marketing strategies to improve resilience 

amid market volatility? 

1.5 RESEARCH HYPOTHESIS 

The following hypotheses are formulated to guide this research: 

• H1: Adaptive marketing strategies based on time series insights have a positive impact on market resilience 

within Iraq's oil sector. 

• H2: External factors, including global oil price fluctuations and geopolitical instability, significantly influence 

the effectiveness of marketing strategies. 

• H3: Employing the Bayesian Structural Time Series (BSTS) model can provide substantial predictive power 

for understanding seasonal trends and guiding strategic marketing adaptations. 

1.6 SIGNIFICANCE OF THE STUDY 

This study aims to bridge the research gap by employing a time series approach to evaluate marketing strategies 

within Iraq’s oil sector. Specifically, it explores how strategic adaptations can be informed by data-driven insights derived 

from the BSTS model. The outcomes are intended to support stakeholders in navigating the multifaceted challenges faced 

by the sector, optimizing brand positioning, and leveraging marketing strategies to maintain a competitive advantage in 

both domestic and international contexts. By providing these insights, the study contributes to the broader discourse on 

strategic marketing adaptation in volatile industries and offers a practical framework that could be applicable across 

similar sectors facing analogous challenges. 
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2. METHODOLOGY 

2.1 RESEARCH DESIGN 

This study employs a rigorous quantitative research design to derive data-driven insights into evaluating marketing 

strategies in Iraq's oil sector. A quantitative approach was chosen to objectively analyze historical trends and 

relationships, ensuring that the resulting insights are both actionable and generalizable. 

The Bayesian Structural Time Series (BSTS) model was adopted due to its robust capabilities in time series analysis, 

particularly for decomposing oil demand into trend and regression components. The BSTS model's ability to incorporate 

external regressors makes it particularly suitable for capturing complex dynamics in the oil market, such as price 

fluctuations and exchange rate effects. The model function can be represented mathematically as follows: 

 

𝑦𝑡 = 𝜇𝑡 + 𝛾𝑡  𝛽′𝑥𝑡 + 𝜖𝑡 
Where:  

 𝑦𝑡: The observed value at time 𝑡 (in this study, oil demand). 

 𝜇𝑡: The trend component reflects long-term changes in oil demand over time. 

 𝛾𝑡: The seasonal component capturing recurring patterns in the data, such as monthly or quarterly variations. 

 𝛽′𝑥𝑡: The regression component represents the influence of external factors (𝑥𝑡), such as global oil prices and 

exchange rates, on oil demand. 

 ϵt: The error term, representing random noise or unobserved factors affecting the observations. 

 The BSTS model structure allows the incorporation of trend, seasonality, and regression components in a 

unified, flexible manner, which provides a comprehensive understanding of the observed time series data and 

how external events impact oil demand. 

2.2 DATA COLLECTION 

The data collection involved multiple reputable sources to ensure comprehensiveness and reliability: 

 Domestic Oil Demand Data: Monthly or quarterly demand figures were sourced from the Iraq Ministry of Oil, 

serving as the foundation for understanding domestic demand dynamics and market behavior. 

 Global Oil Prices: Data on Brent or WTI crude oil price indices were gathered from the World Bank Commodity 

Markets. This data provides context for understanding how international price volatility impacts domestic oil 

demand. 

 Exchange Rates (optional): The Iraqi Dinar to USD exchange rate was obtained from Federal Reserve Economic 

Data (FRED). This data helps capture the impact of currency valuation shifts on oil demand and market strategy. 

The dataset spans January 2013 to December 2023, providing a decade-long period that facilitates a detailed analysis 

of both long-term trends and short-term fluctuations. 

 

2.3 DATA PREPROCESSING 

To prepare the dataset for modeling, several preprocessing steps were taken: 

 Data Cleaning: Missing values were addressed using linear interpolation for minor gaps to maintain data 

continuity without introducing significant bias. Larger gaps were managed using forward-fill methods, ensuring 

temporal consistency. 

 Normalization: Data normalization was performed to ensure comparability across different metrics. Specifically, 

global oil prices and domestic demand values were adjusted to real terms using the Consumer Price Index (CPI) 

to mitigate the impact of inflation. 

 Stationarity Check: Stationarity tests, including the Augmented Dickey-Fuller (ADF) test, were conducted to 

determine if transformations like differencing were needed to stabilize the time series. Ensuring stationarity is 

critical to meet the model assumptions for accurate time series forecasting. 

2.4 MODEL SPECIFICATION 

The BSTS model was specified to include the following components: 

 Trend Component: Captures the long-term behavior of oil demand, accommodating both gradual shifts and 

abrupt changes in the underlying trend. 

 Regression Component: External factors—global oil prices and exchange rates—were included to explain 

additional variance in oil demand. This enables the model to provide insight into how fluctuations in these 

variables influence domestic oil consumption. 
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The flexibility of the BSTS model allows it to effectively accommodate external shocks and yield interpretable 

results for stakeholders looking to understand how market dynamics impact demand. 

 

2.5 MODEL TRAINING AND PARAMETER ESTIMATION 

To ensure robust model performance, the dataset was divided into training (80%) and validation (20%) sets. The 

training period covered 2013 to 2021, while 2022-2023 was used for validation purposes. 

 Parameter Estimation: Parameters were estimated using Markov Chain Monte Carlo (MCMC) simulations. This 

approach provided probabilistic parameter estimates, allowing the model to effectively incorporate uncertainty 

in its predictions. 

 Hyperparameter Tuning: A grid search methodology was utilized to systematically tune hyperparameters. This 

involved adjusting model parameters to optimize key performance metrics, such as prediction accuracy, while 

minimizing the risk of overfitting. 

2.6 MODEL EVALUATION 

The model's accuracy was evaluated using multiple metrics to provide a comprehensive assessment: 

 Mean Absolute Error (MAE): Quantifies the average magnitude of prediction errors, providing an intuitive 

measure of model performance. 

 Root Mean Squared Error (RMSE): Emphasizes larger errors, offering insights into how well the model handles 

significant deviations in the data. 

 Cross-Validation: Rolling-origin cross-validation was employed to evaluate the robustness of the BSTS model. 

This method involves training and testing the model across multiple time splits, ensuring that forecasting 

capabilities are validated across varied temporal contexts. 

2.7 FORECASTING AND SCENARIO ANALYSIS 

Using the trained BSTS model, forecasts for oil demand were generated for the subsequent three-year period, 

providing strategic insights into expected demand trends and opportunities for optimization. 

Scenario Analysis: To assess the impact of external events, several hypothetical scenarios were simulated, such as a 

sudden spike in global oil prices or substantial fluctuations in exchange rates. These analyses provided critical insights 

into potential vulnerabilities and helped formulate strategic responses to enhance resilience in the face of market 

uncertainties. 

 

2.8 LIMITATION 

The study acknowledges certain limitations: 

 Data Constraints: Data availability was inconsistent for some metrics, particularly during periods of heightened 

geopolitical tension. This inconsistency may introduce bias into the analysis. 

 Model Assumptions: The BSTS model assumes that historical relationships will persist into the future, which 

may not be valid under substantial geopolitical or economic changes. 

2.9 ETHICAL CONSIDERATION 

The research strictly adhered to ethical guidelines to ensure: 

 Data Privacy: Only publicly available and aggregated data were used, complying with established privacy 

standards. This approach maintained the confidentiality of sensitive information, ensuring that no individual-

level data were accessed or mishandled. By leveraging open-source and aggregate-level datasets, the study 

followed best practices in ethical data management. 

 Research Integrity: All data sources were meticulously documented and cited. The results were transparently 

reported, with a clear acknowledgment of the study's limitations and the inherent uncertainties of the analysis. 

3. RESULTS AND DISCUSSION 

3.1 RESULTS 

3.1.1 DESCRIPTIVE ANALYSIS OF OIL DEMAND TRENDS 

This table summarizes the mean, median, standard deviation, minimum, and maximum values of OPEC and WTI oil 

prices from 2013 to 2023, providing insights into the overall range and variability of oil prices over the observed period. 

Table 1. Descriptive Statistics for Oil Prices (2013–2023) 

Metric OPEC Average Price WTI Average Price 
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Mean 70.22 70.22 

Median 66.42 66.42 

Standard Deviation 23.96 23.96 

Minimum 17.66 17.66 

Maximum 117.72 117.72 

 

Figure 1 illustrates the monthly average prices of OPEC and WTI oil from 2013 to 2023, highlighting long-term and 

seasonal trends as a proxy for oil demand. The chart shows notable fluctuations in prices, with distinct peaks and troughs 

corresponding to global economic shifts and geopolitical influences. Mild seasonality is also observed, reflecting cyclical 

demand changes across specific months. The close alignment of OPEC and WTI prices confirms the perfect positive 

correlation noted earlier, indicating that both benchmarks respond similarly to underlying market dynamics. These 

insights into price co-movement and seasonal patterns provide a foundation for strategic planning in response to market 

behavior. 

 

 

 

 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 1. Monthly OPEC and WTI Oil Price (2013-2023) 

 

3.1.2 SEASONALITY AND TREND ANALYSIS (BSTS MODEL OUTPUTS) 

3.1.2.1 OIL PRICE CORRELATION 

The correlation analysis shows a perfect positive correlation of 1.0 between the OPEC and WTI oil prices. This 

indicates that these two oil price benchmarks move in absolute tandem. This synchronicity can be attributed to the global 

factors influencing both benchmarks, such as supply-demand dynamics, geopolitical events, and shifts in global energy 

policy. Such a high correlation implies that both prices reflect similar underlying market trends, which can streamline 

forecasting and trend analysis across these indicators in the oil market. 

 

Table 2. Correlation between OPEC and WTI Oil Prices) 

Variable OPEC Average Price WTI Average Price 

OPEC Average Price 1.0 1.0 

WTI Average Price 1.0 1.0 

 

 

3.1.2.2 ALTERNATIVE ANALYSIS FOR IDQ/USD EXCHANGE RATE 

The IQD/USD exchange rate showed no variance, consistently valued at 0.0008 throughout the 2013–2023 period. 

This stability suggests a fixed or highly regulated exchange rate policy, likely insulating the exchange rate from the direct 
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impact of fluctuations in oil prices or other external economic factors. The contrast between the volatile global oil prices 

and the stable IQD/USD exchange rate implies a deliberate strategy to stabilize the Iraqi Dinar, possibly to avoid the 

economic disruptions that might arise from oil price volatility. 

This policy of maintaining a constant exchange rate could provide economic stability but may also limit the flexibility 

needed to respond to external economic shocks, particularly in an oil-dependent economy where currency value might 

otherwise naturally adjust to reflect oil price changes. 

Figure 2 displays the decomposition of OPEC oil prices into three components: trend, seasonality, and residuals. The 

trend component shows a gradual decline over the study period, with some recent upturns reflecting global price 

recoveries. This trend aligns with macroeconomic and geopolitical shifts affecting oil supply and demand. The seasonal 

component highlights predictable monthly fluctuations, likely tied to seasonal demand cycles or supply adjustments 

within the global oil market. Lastly, the residual component captures irregular variations beyond the trend and seasonality, 

which could represent unexpected market shocks or unanticipated events. This decomposition provides a comprehensive 

view of long-term and seasonal behaviors, helping stakeholders anticipate price movements and strategize effectively. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
FIGURE 2. Decomposition of OPEC Oil Price (2013-2023) 

 

Figure 3 presents the seasonal component of OPEC oil prices, highlighting consistent recurring patterns throughout 

the year. The plot indicates regular fluctuations that may align with predictable seasonal demand shifts, possibly 

influenced by factors such as global travel cycles, energy needs, and production adjustments. This recurring seasonal 

pattern suggests a stable cycle in demand or supply adjustments, useful for planning marketing strategies and managing 

inventory to optimize revenues during peak and low-demand periods. 

 

 

 

 

 

 

 

 

 

 

 

 

 
FIGURE 3. Seasonal Component of OPEC Oil Price (2013-2023) 

 
3.1.3 IMPACT OF EXTERNAL FACTORS ON OIL DEMAND (REGRESSION COMPONENT) 

The regression analysis reveals that WTI average prices have a strong and highly significant positive effect on OPEC 

prices, with a coefficient near 1.0, indicating a nearly one-to-one relationship. The IQD/USD exchange rate also shows 
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a statistically significant effect, though its coefficient is close to zero due to its minimal variation over the observed 

period. This result reinforces the strong influence of WTI prices on OPEC price movements and reflects the limited 

impact of exchange rate fluctuations under a fixed exchange policy. 

 
Table 3. Summary of Regression Results for OPEC Prices 

Variable Coefficient Standard Error P-Value 

WTI Avg Price 1.0000 0.0000 0.0000 

IQD/USD  0.0000 0.0000 0.0000 

 

The scatter plot confirms the strong alignment between WTI and OPEC prices, as points form a tight linear cluster. 

This close relationship reflects a high degree of synchronicity in price movements, consistent with the 1.0 correlation 

found earlier. The visual relationship indicates that changes in WTI prices are reliably mirrored in OPEC prices, 

supporting the use of WTI as a proxy for understanding global oil price trends within OPEC’s pricing framework. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 4. Scatter Plot of WTI vs. OPEC Price (2013-2023) 
 

The scatter plot shows no discernible relationship between the IQD/USD exchange rate and OPEC prices, as the 

points remain tightly clustered at a single exchange rate value (0.0008) with varying OPEC prices. This reflects the fixed 

exchange rate policy of Iraq, which isolates the IQD/USD rate from fluctuations in oil prices. Consequently, while OPEC 

prices experience variability, the exchange rate remains stable, underscoring limited direct interaction between the two 

metrics over the study period. 
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FIGURE 5. Scatter Plot of IQD/USD vs. OPEC Prices (2013-2023) 
 

 

3.1.4 MODEL EVALUATION AND FORECAST ACCURACY 

Table 3 presents the model accuracy metrics, specifically Mean Absolute Error (MAE) and Root Mean Squared 

Error (RMSE), for both the training and validation datasets. The training set shows an MAE of 4.23 and an RMSE of 

5.69, indicating a reasonable fit within the known data range. The validation set has slightly higher error metrics, with an 

MAE of 6.23 and an RMSE of 7.33, reflecting expected variations as the model forecasts beyond the training period. 

These results suggest that while the model provides a relatively stable fit within the training period, its accuracy 

declines somewhat in the validation set. This highlights the challenge of achieving precise predictions in a volatile market 

environment like oil prices, underscoring the potential need for more advanced modeling approaches, such as the BSTS, 

to enhance predictive accuracy in the future. 

 

Table 4. Model Accuracy Metrics for Training and Validation Sets 

Set MAE RMSE 

Training 4.23 5.69 

Validation 6.23 7.33 

 

 

3.1.5 FORECASTING OIL DEMAND (2024-2026) 

Figure 6 and Table 4 provide a comprehensive forecast of oil demand from January 2024 to December 2026, along 

with 95% confidence intervals to reflect potential variability in demand estimates. 

The forecasted demand remains relatively stable, with slight fluctuations observed throughout the three-year period. 

As shown in Figure 6, the red dashed line represents the central forecast, which suggests a mild downward trend over 

time. For instance, demand values decrease from around 78.88 USD in January 2024 to approximately 70.71 USD by 

December 2026, as shown in Table 4. This decline may indicate long-term market adjustments, possibly influenced by 

evolving global energy dynamics or economic factors impacting demand. 

The confidence intervals, represented by the shaded region in Figure 6 and detailed in Table 4, provide a range of 

possible outcomes, capturing the uncertainty associated with the forecast. Initially, the confidence intervals are narrower, 

indicating higher confidence in short-term predictions, with a lower bound of 67.40 USD and an upper bound of 90.36 

USD for January 2024. However, as the forecast extends further, the intervals widen, reflecting increased uncertainty in 

longer-term estimates. By December 2026, the forecasted demand has a lower bound of 59.23 USD and an upper bound 

of 82.19 USD, illustrating the potential volatility in the oil market over time. 

These insights are valuable for stakeholders seeking to understand and anticipate future oil demand trends. The 

stability observed in the forecast suggests a controlled market environment, while the slight downward trend and 

widening confidence intervals underscore the potential impact of external factors that could affect demand. This forecast 
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allows for strategic planning, such as inventory adjustments and pricing strategies, to align with expected market 

conditions over the next three years. 

 

Table 5. Forecasted Demand Values for 2024-2026 with Confidence Intervals 

Date Forecasted Demand Lower CI Upper CI 

2024-01-31 78.88 67.40 90.36 

2024-02-29 81.13 69.66 92.61 

2024-03-31 80.64 69.16 92.12 

2024-04-30 80.02 68.54 91.50 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

2026-09-30 77.13 65.65 88.60 

2026-10-31 76.79 65.31 88.27 

2026-11-30 73.50 62.03 84.98 

2026-12-31 70.71 59.23 82.19 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 6. Forecast of Oil Demand with Confidence Intervals (2024-2025) 
 

3.1.6 SCENARIO ANALYSIS RESULTS (HYPOTHETICAL SCENARIOS) 

Figure 7 provides a scenario analysis of oil demand, illustrating the estimated percentage change in demand under 

various hypothetical market conditions. Each scenario simulates a potential market event or shift in energy policy, 

allowing stakeholders to anticipate possible impacts on oil demand. 

1. Increase in Global Oil Prices by 10%: This scenario shows a projected decrease in demand by 5%. A price 

surge generally dampens demand as higher costs make oil less accessible for consumers and businesses, prompting a 

reduction in consumption. 

2. Decrease in Global Oil Prices by 10%: A reduction in global oil prices is expected to increase demand by 3%. 

Lower prices typically make oil more attractive, leading to increased usage across sectors that benefit from reduced 

energy costs. 
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3. Significant Geopolitical Event Impacting Supply: This scenario forecasts an 8% increase in demand. In 

response to supply concerns due to geopolitical instability, consumers may increase purchases to secure resources, 

fearing potential shortages or further price hikes. 

4. Improvement in Alternative Energy Adoption: With a projected 10% decrease in demand, this scenario reflects 

the impact of transitioning toward renewable energy sources. As alternative energy solutions become more accessible 

and economically viable, dependency on oil decreases, leading to a notable drop in demand. 

 

FIGURE 7. Scenario Analysis of Changes in Oil Demand under Different Conidiation 
 

3.2 DISCUSSION 

The findings of this study provide critical insights into the dynamics of the Iraqi oil market and the effectiveness of 

adaptive marketing strategies informed by time series analysis. By employing the Bayesian Structural Time Series 

(BSTS) model, the research sheds light on how trends, seasonal patterns, and external factors influence oil demand and, 

consequently, marketing strategies within Iraq's oil sector. 

The decomposition of OPEC oil prices into trend, seasonal, and residual components revealed a gradual decline in 

the trend over the study period, with occasional upturns corresponding to global price recoveries (Figure 2). The observed 

mild seasonality indicates recurring monthly fluctuations, likely due to predictable changes in global demand cycles, such 

as heating needs in winter or increased travel during summer months (Figure 3). These insights confirm Research 

Question 1, highlighting the significance of both long-term trends and seasonal patterns in shaping marketing strategies. 

Understanding these patterns allows marketing teams to anticipate periods of high and low demand, enabling them 

to adjust promotional activities, pricing strategies, and inventory management accordingly. For instance, during 

anticipated peak demand seasons, marketing efforts can focus on maximizing sales and optimizing supply chain logistics, 

while in lower demand periods, strategies might shift towards customer retention and exploring alternative markets. 

The regression analysis demonstrated a nearly perfect positive correlation between OPEC and WTI oil prices, with 

a coefficient of 1.0 (Table 2 and Figure 4). This strong alignment suggests that global oil price fluctuations significantly 

impact the Iraqi oil market, reaffirming Research Hypothesis H2. The lack of variation in the IQD/USD exchange rate 

(Figure 5) indicates that currency fluctuations have a negligible direct effect on marketing strategies due to Iraq's fixed 

exchange rate policy. 

These findings emphasize the importance of monitoring global oil price benchmarks as a critical external factor 

influencing marketing effectiveness. Marketing strategies must, therefore, be adaptable to global price movements, 

incorporating real-time data to adjust pricing, contractual terms, and market positioning to remain competitive both 

domestically and internationally. 

The BSTS model proved effective in forecasting oil demand, with reasonable accuracy reflected in the MAE and 

RMSE values for both training and validation sets (Table 3). The model's forecasts for 2024-2026 suggest a mild 

downward trend in oil demand with widening confidence intervals over time (Figure 6 and Table 4). This predictive 

capability supports Research Hypothesis H3, indicating that the BSTS model provides substantial insights for guiding 

strategic marketing adaptations. 

By leveraging the model's forecasts, marketing teams can develop forward-looking strategies that account for 

anticipated demand changes. For example, recognizing a potential decline in demand may prompt the exploration of new 

markets, diversification of product offerings, or investment in value-added services to sustain revenue streams. 
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The confirmation of Research Hypothesis H1 suggests that adaptive marketing strategies informed by time series 

insights positively impact market resilience. By understanding and anticipating market trends and external influences, 

companies can proactively adjust their marketing approaches to mitigate risks associated with price volatility and demand 

fluctuations. 

The study underscores the value of data-driven decision-making, aligning with the findings of Ahmed and Farouk 

(2022) on the rising significance of big data analytics in the oil industry. Incorporating advanced analytical models like 

BSTS enables companies to make informed decisions based on robust predictive insights rather than reactive measures. 

The scenario analysis (Figure 7) highlights how different external conditions can significantly affect oil demand. 

For instance, a 10% increase in global oil prices could lead to a 5% decrease in demand, while advancements in 

alternative energy adoption might result in a 10% demand reduction. Marketing strategies must, therefore, be flexible 

and responsive to such potential scenarios, possibly by: 

 Diversifying energy portfolios to include renewable sources. 

 Developing value-added services that differentiate offerings beyond price competition. 

 Strengthening customer relationships through trust-building initiatives, especially amidst geopolitical instability 

(Lee, 2023). 

The potential impact of alternative energy adoption on oil demand underscores the need for sustainability-oriented 

marketing campaigns. As Williams and Carter (2023) suggest, aligning marketing strategies with environmental 

responsibilities can enhance brand positioning and appeal to a growing segment of environmentally conscious 

consumers and investors. 

While the study provides valuable insights, certain limitations must be acknowledged: 

 Data Constraints: The reliance on publicly available data, which may lack granularity, could limit the depth of 

analysis. Future research could incorporate more detailed datasets, including micro-level consumption patterns 

or industry-specific demand metrics. 

 Model Assumptions: The BSTS model assumes that historical patterns will continue, which may not hold true 

in the face of unprecedented events or structural changes in the global energy landscape. Incorporating additional 

models or hybrid approaches could enhance predictive accuracy. 

 Exchange Rate Stability: The fixed IQD/USD exchange rate limits the analysis of currency impacts on marketing 

strategies. Exploring scenarios where exchange rates are more volatile could provide insights into how currency 

risks might affect the sector under different monetary policies 

4. CONCLUSION 

The study undertaken provides a comprehensive analysis of how adaptive marketing strategies, informed by time 

series insights using the Bayesian Structural Time Series (BSTS) model, can enhance market resilience within Iraq's oil 

sector. By dissecting the intricate patterns of oil demand trends, seasonal variations, and the impact of external factors 

such as global oil price fluctuations and geopolitical instability, the research addresses the critical need for data-driven 

strategic adaptation in a highly volatile market environment. 

The primary objective was to develop an understanding of the trends and seasonal patterns within the oil market 

through the application of the BSTS model. The model effectively decomposed oil price data into trend, seasonal, and 

residual components, revealing a gradual long-term decline with identifiable seasonal fluctuations. These insights 

confirm that both long-term trends and predictable seasonal variations significantly influence marketing strategies, 

aligning with Research Question 1. 

The study also sought to identify key external factors impacting marketing effectiveness. The strong positive 

correlation between OPEC and WTI oil prices underscores the substantial influence of global oil price benchmarks on 

Iraq's oil market. The negligible effect of the IQD/USD exchange rate, due to its fixed nature, further refines the 

understanding of external impacts. These findings address Research Question 2, highlighting global oil price fluctuations 

and geopolitical events as pivotal external factors. 

Lastly, by employing the BSTS model, the research demonstrated substantial predictive power in understanding 

seasonal trends and guiding strategic marketing adaptations, directly addressing Research Question 3. The model's 

forecasts and scenario analyses provide actionable insights for stakeholders to proactively adjust marketing strategies in 

anticipation of market shifts. 

The confirmation of the research hypotheses emphasizes the importance of adaptive, data-driven marketing 

strategies in enhancing market resilience. For stakeholders in Iraq's oil sector, this means: 

 Proactive Strategy Development: Utilizing time series insights to anticipate market changes and adjust 

marketing efforts accordingly. 

 Global Market Alignment: Monitoring global oil price benchmarks to inform pricing strategies and remain 

competitive internationally. 
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 Risk Mitigation: Preparing for potential market disruptions through scenario planning and flexible marketing 

approaches. 

 Sustainability Integration: Incorporating sustainability into marketing campaigns to align with global shifts 

toward renewable energy and meet evolving consumer expectations. 

This study bridges a notable research gap by focusing on the adaptation of marketing strategies in response to 

macroeconomic dynamics and shifting industry landscapes within an oil-dependent economy. It extends the discourse on 

strategic marketing in volatile industries by providing a practical framework that leverages advanced time series analysis 

for strategic decision-making. 

Given the limitations related to data constraints and model assumptions, future research could: 

 Incorporate Diverse Data Sources: Utilize more granular data, including sector-specific demand and 

consumption patterns, to enhance the depth of analysis. 

 Explore Alternative Modeling Techniques: Combine BSTS with other predictive models or machine learning 

approaches to improve forecast accuracy amid unprecedented market conditions. 

 Assess Policy Implications: Examine the potential effects of adjusting the fixed exchange rate policy on 

marketing strategies and market resilience. 
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